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D AMASCUS, capital of the Syrian repubbc and gutted in 1893, and m 1912 a conflagration destroyed a consider- 
chief city of the province of Damascus, 57 mi S E able tract of bazaars It is said that Damascus has 240 mosques, 

l of Beirut, in lat 33 0 30' N and long 36° 18' E mostly dilapidated, of which 70 were still in use at mid 20th cen- 

9 Population (1947 census), 310,246 tury Catholic and Protestant missions support several educa- 

' Situated under the eastward slopes of the An- tional institutions and hospitals Damascus is also the seat of the 
tilebanon, at the edge of the Syrian desert, Damas- Syrian university 
cus owes its existence to the river Barada, which breaks through Antiquities — The ground plan of the city may be said to have 

the Antilebanon at this point and whose waters are distributed by remained unaltered since the Mohammedan occupation at least, 
an ingenious system of canals to lrngate an extensive fan shaped and a conflagration such as reduced the city to ashes in 1401 

tract of land, known as the Ghutah Orchards of fruit trees merely cleared the site for fresh building Material and facilities 

(olives, apricots, figs, pomegranates, pistachios and almonds) are for archaeological study are consequently less than might have 
intermingled with fields of wheat, barley and maize and groves of been expected The hand of the Roman workman is visible in 
poplar and walnut, seen from a point of vantage (as from the what is left of the city walls and gates, in the area of the Great 
northern suburb of Salihiyah, on the slope of Mount Kasiyun), mosque, in the Darb al Mustakim or “Straight street," which was 
the white minarets of the city rising above the mass of verdure probably colonnaded, and m an aqueduct m the western quarter 
leave an ineffaceable impression The city stands on the mam The Great mosque (or Omayyad mosque) was originally the 
channel of the Barada, at the northwestern edge of this oasis The church of St John Baptist, begun by the emperor Theodosius 
ancient town, roughly rectangular, was huddled on the south bank (37S) and completed by Arcadius (395-4°8) It occupied the 
and protected by a wall, of which portions still remain The site of an earlier temple, probably that of Rimmon ( cj II Kings 
modern city is spoon-shaped, the long handle to the south along v, 18) The Omayyad caliph al Wakd deprived the Christians of 
the Mecca road forming the quarter known as the Meidan A their building (70s) and destroyed it in great part before re- 
suburb, Suk Sarouja, was built on the northern bank, and farther erecting it as a mosque It was burned down in 1069, pillaged by 
toward the northwest is another suburb, Salihiyah, both of these Timur (1400) and badly damaged by fire in 1893 The citadel in 
were greatly expanded and connected by newer suburbs The old the northwestern angle of the city was built under the Seljuk oc- 
city was divided into quarters, the Jewish quarter being at the cupation, rebuilt after 1206 as a royal residence, refortified by 
southeastern angle and the Christian at the northeastern 1 ‘ ~ ' 

The city is supplied with water from the Barada by an extensive 
system of canals and conduits Its streets are for the most part 
narrow and protected overhead, and the high walls which conceal 
private dwellings belie the magnificence to be found within \ts 
public buildings-*-mosque*, schools and khans — present Many fine 
examples of Arabian art To^ partial extent sheltered by hills to 
the north, west and south, the city lies open to the east and its try- 
ing and prevalent winds It suffers a (peat variation m tempera- 
ture in the cojjyse of the year In winter frost and snow are not 
unknown, and summer temperatures are high, but the nights are 
always cool Fever, dysentery and ophthalmia caused by the* 
climatic conditions are prevalent 
In modem, as m earlier times, the development of the city has 
been affected by great outbreaks of fire The Great mosque wa3 



GENEBAL VIEW OF THE CITY OF DAMASCUS SHOWING IN TJ 

THE COVERED STREET WHICH IS CALLED STRAIGHT 


Sultan Bibars (1262) and maintained bv the Ottoman links An 
institute of Mohammedan aichaeologv and irt was csliblished b\ 
the French, as well as a school of Aribic decoiative art to nvnt 
the work m glass and wood and the colouung of stuffs A n in 
national museum was also instituted 

Commerce — The economic importance of Damascus domes 
from its agricultural wealth in relation to the trade routes of the 
Syrian steppeland, and from the cailiest times it has been the 
mirket of the desert For westwird trade, on the other hind, it 
long suffered from lack of easy access to the sea Ezekiel (xxvii, 
18) mentions its “wine of Helbon” and its wool, and in classical 
times it had a reputation for its Chalybonnn wine (sc of Helbon, 
modern Halbun, 13 mi NNW of Damascus) Its dried fruits 
(pruna et cottana Juvenal in, 83), still a local specialty, were a 
valued piesent, and its lmens, cloths and cushions were famous 
For centuries the “Damascene blade” carried far afield the reputa- 
tion of the city’s armourers Diocletian promoted this industry 
but it perished when Timur carried off the smiths in 1401 The 
silk looms are less important now than formerly, but modern in 
dustnes such as leather work, the filigree work of gold and silver- 
smiths and inlaid work m wood and metal (brass, copper) sur 
vived Damascus was hard hit by World War I, and industry 
revived slowly The textile industry suffers from foreign competi 
tion, and dyeing has declined accordingly Railway connection 
with Hauran (1894), Beirut (189s) and Haifa (1905) diminished 
the caravan trade Damascus was tending more and more to 
become a centre for imported foreign goods as well as local 
produce (E ^ ) 

History — The origin of Damascus is unknown, and the be 
lief that it is the oldest city m the world still inhabited has much 
to recommend it It is mentioned in the account of the battle of 
the four kings against five, m the book of Genesis (ch nv), where 
Abram (Abraham) is reported to have pursued the routed kings 
to Hobah, north of Damascus (verse 15) In the period of the 
Egyptian suzerainty over Palestine m the 18th dynasty Damascus 
(whose name appears m the Tell el-Amarna tablets as Dimashka) 
was capital of the province of Ubi Toward the end of that period 
the overrunmng of Palestine and Syria by the Khabiru and Sutu 
evidently changed the conditions, language and government of the 
country, and the Aramaean form, Darmesek, appears m an in- 
scription of Rameses III Damascus soon reached such strength 
that though Tiglath-Pileser I reduced the whole of northern Syria, 
he did not venture to attack Kadesh and Damascus, so that this 
kingdom acted as a buffer between Assyria and the rising king- 
dom of Israel 

David made an expedition (II Sam vm) against Damascus as 
a reprisal for the assistance the city had given his enemy Hada- 
dezer, king of Zoba The Israelite possession of Syria did not last 
long A subordinate of Hadadezer named Rezon (Ra?un) suc- 
ceeded in founding a dynasty there, and throughout Solomon’s 
reign he was a constant enemy to Israel (I Kings n, 23 seq ) 

It is inferred from I Kings xv, 19 that Abijah, son of Rehoboam, 
king of Judah, made a league with Tab Rimmon of Damascus to 
assist him m his wars against Israel, and that afterward Tab- 
Rimmon’s son Ben-hadad came to terms with the second suc- 
cessor of Jeroboam, Baasha Asa, son of Abijah, followed his 
father’s pohey and bought the aid of Syria, whereby he was en- 
abled to destroy the border fort that Baasha had erected (I Kings 
xv, 22) Hostilities continued between Israel and Syria Syria 
established a quartet f° r Syrian merchants in Samaria (I Hungs 
xx, 34) A Syrian defeat at Aphek, when the kmg of Israel acted 
too leniently, warthe cause of a prophetic denunciation (I Kings 
„xx, 42) According to the Assyrian records Ahab fought as Ben- 
^ h&dad’s ally at the battle of Karkar against Shalmaneser III in 
83 s b c This seems to indicate the vassalage of Ahab, of which no 
direct- record remains, and it was perhaps m the attempt to throw 
this off that he met his death m battle (I Kings xxu, 34-40) In 
the reign of Jehoram, Naaman, the Syrian general, came and was 
cleansed by the prophet Elisha of leprosy (II Kings v) 

In 842 Hazael assassinated Ben hadad and made himself kmg 
M of Damascus^ The states whiclf Ben hadad had brought together 
,Wto a coalition against the advancing power »f Assyria all re 


v oiled, and Shalm mescr, king of ^ssvru, took id\ intige of this, 
md attacked Sun (b4i) He wisted the country, but could nut 
ItU the capital Jehu, king of Israel, paid tubute to Assyni, foil 
which H i/itl afterward ic\ enged himself, during the time when 
Shalm ineser wis distruted bv his Armenian wars, by attacking 
the holders of Isiael (I! Kmg x v ,2) 

Adidnmn III in' ided Stria and besieged Damascus, 
c 805-802, ind Jchoish, king of Israel, seizing the opportunity, 
rtcoveied the cities tint his father had lost to Hi? el In 735 
Alnz ol Judah w is attuked by Rezon (Rasun, Rezin), king ol 
Dam lacus it the same time the Edomites and the Philistines 
revolted The king of Assyria, Tiglath Pileser III was besought 
to help invading Syria, he reduced Damascus in 7 33 
Except for the abortive rising under Sargon II in 720, we hear 
nothing more of Damascus for a long penod In 333 b c , after 
the battle of Issus, it was delivered over by treachery to Parmemo, 
the general of Alexander the Great It had a chequered history 
in the wars of the successors of Alexander, being occasionally in 
Egyptian hands In 1 1 2 u c the empire of Syria was divided by 
Antiochus Grypus and Antiochus Cyzicenus, the city of Damascus 
fell to the share of the latter Hyrcmus took advantage of the 
disputes of these rulers to advance his own kingdom Demetrius 
Eucaerus, successor of Cyzicenus, invaded Palestine in 88 b c and 
defeated Alexander Jxnnaeus at Shechem On his dethronement 
and captivity by the Parthians, Antiochus Dionysus, his brother, 
succeeded him, but was slain m battle by the Nabataean king 
Hantha (Aretas) Haritha yielded to Tigranes, kmg of Armenia, 
who in his turn was driven out by Q Caecilius Metellus In 
6 0 b c Syria was made a Roman province, but Damascus remained 
under the government of the Nabataeans 
In the New Testament Damascus appears only m connection 
with Acts ix, xxu, xxvi, II Cor xi and Gal 1 In ad 106, under 
Trajan, Damascus became a Roman provincial city Under the 
Romans the city was largely reconstructed and the canalization 
replanned On the establishment of Christianity Damascus be 
came the seat of a bishop who ranked next to fhe patriaich of 
Antioch, and the great temple was turned into a Christian church 
In 635 Damascus was captured by the Moslem Arabs under 
Kliahd ibn al-Wahd After the murder of ‘Ah, the fourth caliph, 
in 661 his successor Mu'awiya transferred the seat of the caliphate 
to Damascus With him began the great dynasty of the Omay 
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yads, whose rule extended from the Atlantic to India Ninety 
years later it was supplanted by that off the Abb£sids, who moved 
the seat of empire to Mesopotamia, Find Damascus fell to the rank 
of a provincial capital After the decline of the Abbasids in 
the middle of the 9th centra ry, it was generally held by the rulers 
of Egypt (with intervals of Bedouin incursion and solitary revolt) 
until the Seljuk conquest m 1076 

* With its occupation by Nureddln m 1 1 54 and under his successor 
Saladin (q v ), Damascus became the headquarters of the Moslem 
forces m the wars with the Franks and regained or surpassed its 
former prosperity In spite »f the wars between Saladm’s suct 
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lessors, the A\yubite kings of Egypt and S\ria, the city continued 
to expand md -to develop as a centre ot commerce and Moslem 
civilization After a buef occupation by the Mongols in 1260 
it was recaptuied by the Mameluke Kotuz and became the prm 
upal of the six governments in Syria under the Mameluke sultans 
of Egypt In Dec 1400 it was devastated bv limui (Tameilane) 
and never fully recovered In 1516 it passed inLo the possession 
of the Ottoman sultans of Constantinople, under whom Syru was 
divided into four pashahks, of which that of Damascus was the 
highest The city continued to enjoy a fair degree of prosperity, 
particularly on account of its position as the headquarters of the 
Turkish pilgrim caravan to Mecca, to which the expansion of its 
southern suburb, the Meidan vvis due During the 19th century 
new suburbs grew up to the north and west, a development gieatly 
accelerated following World War I Among the more notable 
incidents in its 19th-century histoiv may be mentioned the mas 
sacre of July i860, when the Christian quarter was burned and 
thousands of Christians shughtered 
During World War I, Damascus served as the headquarters of 
the Turkish and German forces which, under Gen Otto Liman von 
Sanders, tried to attack the Suez canal and to oppose the British 
idvance into Palestine The Egypt an expeditionary force under 
Gen E H H Allenby and the Arab army commanded by the 
imir Faisal ibn Husain entered Damascus on Oct 1, 1918 Faisal 
made his iormal entry on Oct 3 and proceeded to establish the 
government for an independent Syria, with Damascus as the 
capital In the hope of forestalling the proposals for French and 
British mandates in Sym and Palestine, a Syrian national con 
gress, meeting in Damascus, offeied, on March 11, 1920, the royal 
crown of Syria to Faisal and unanimously adopted on July 3 a 
democratic constitution for a united Syria, including the Lebanon 
and Palestine This was followed by an ultimatum from the 
French high commissioner in Beirut, Gen Henri Gouraud, on 
July 19, demanding unconditional recognition of the French man- 
date An Arab army, under Yusuf al Azm, the minister of war, 
met the French at Khan Meisalun on July 24 and was defeated, 



Damascus was occupied by the French and the short lived king- 
dom brought to an end 

Under the French administration Syria was partitioned into 
a number of states, and part of the former province of Damascus 
was annexed to the new state of greatei Lebanon At first, 
Damascus remained only the capital of one relatively small ad 
mimstrative area, but in 1924 Gen Maxime Weygand reunited 
Aleppo and Damascus m the state of Syria and made Damascus 
the capital The policy pursued by the French met with vigorous 
opposition from the Syrian leaders, supported b> the population 
of Damascus Mass demonstrations on the visit of the American 
Charles Crane, on April 1, 1922, led to severe repression by the 
government, and similar demonstrations occurred m April 1925, 
when Lord Balfour visited Damascus, m protest against Zionism 
and the separation of Palestine from Syria A constitution granted 
on Dec 5, 1924, provided for a Synan state with an elected presi- 
dent, a ministry appointed by him and an elected legislative coun- 
cil, but no real power was given to the newly created native au- 
thorities Svnan discontent continued 
Rebellion began m the mountains of the Druse state in July 
1923 After the first successes under Sultan Pasha al Atrash, 
Damascus joined in the revolt A provisional government was 
constituted, and for months the thick'y populated oasis of Da- 
mascus formed a battleground Nor did the city itself escape 
from Oct 18 to 20 violent encounters took place in its streets, 
while the French army bombarded the centre of the city from 
the neighbouring" hills The revolt was not put down until 1927 
Damascus was bombarded a second time by French artillery and 
aircraft on May 7, 1926, when the greater part of the Meidan 
ouarter was damaged " , _ . , 

From 1928^, more conciliatory policy was adopted and a new 
Syrian constitution was promulgated by an elected national as 
sembly m Damascus on May 14, Negotiations for a treaty 

between France and Syna were opened, the first proposals were 
Ejected in Nov r 93 3 by the Syrians as unsatisfactory, and a 
second draft treaty in 1936, though accepted by the Syrians, was 


never ratified by the French At the opening of World War II, 
Franco Syrian relations were thus still unregulated, and after 
the fall of France in June 1940, the danger of the Germans' ex 
plotting Syria as a centre of axis propaganda and strategy in the 
middle east led to the occupation of -Syria and Lebanon bv Allied 
forces, British, Australian and Tree Trench, in June 1941 

On Sept 28, 1941, the Fiee French authority proclaimed the in- 
dependence of Syria with Damascus as its capital, and Sheikh Taj 
ud din al Hasam became first president of the new republic But 
tension continued between the Syrian government and the French 
military authorities After the war, in retaliation for a series of 
violent outbreaks, French troops again bombarded Damascus on 
May 31, 1945, but were immediately withdrawn on British inter- 
vention (See also Syria ) 

Bibliography— A von Kremer, Topographte von Datnoikus, 2 vol 
(Vienna, 1834-55) . C Watzmger and K Wulzmger, Damaskus , dte 
antike Stadt md die islamtsche Stadt, 2 vol (Berlin and Leipzig, 1921- 
24) T Sauvaget, Les Monuments hislortques de Damns (Beaut, 1932) , 
“Esquissc d’une hisloire de k ville de Damas,” in Revue des etudes 
tslamques (Pans, 1934) > R Tresse, ‘‘^Irrigation dans la Ghonta dc 
Damas,” ibid (1929), A H Houram, Syna and Lebanon (Oxfoid, 
iqtf) (S A c , H Ko, a) 

DAMASK, the technical term applied to^ certain distinct 
types of fabric The term owes its origin to tne ornamental silk 
fabrics of Damascus, fabrics which were elaborately woven in , 
colours, sometimes with the addition of gold and other metallic 
threads At the present day it denotes a linen texture richly 
figured in the weaving with flowers, fruit, forms of animal life 
and other types of ornament "China, no doubt," savs Rock 
( Catalogue of Textile Fabrics, Victoria and Albert Museum), 

■ “was the first country to ornament its silken, webs with a pittern 
India, Persia and Syria, then Byzantine Greece followed, bu< ^ 
long intervals between, in China's footsteps, Stuffs so S'- 1 „ 

brought with them to the West the name ‘diaspron’ onA . 




bestowed upon them at Con 
stantinople But about the 12LI1 
century the city of Damascus, 
even then long celebrated for its 
looms, so far outstripped all 
other places for beauty of design, 
that her silken textiles were m 
demand everywhere, and thus, 
as often happens, traders fas 
tened the name of damascen or 
damask upon every silken fabric 
richly wrought and cunously de 
signed, no matter whether it 
came or not from Damascus ” 

The term is perhaps now best 
known in reference to damask 
tablecloths, a species of figured 
cloth usually of flax or tow 
yarns, but sometimes made 
partly of cotton The finer 
qualities are made of the best 
linen yam, and, although the lal 
ter is of a brownish colour during the weaving processes, the ulti 
mate fabnc is pure white The high lights in these cloths are ob- 
tained by long floats of warp and weft, and, as these are set at right 
angles, they reflect the light differently according to the angle 
of the rays of light, the effect changes also with the position of 
the observer Subdued effects are produced by shorter floats of 
yarn, and sometimes by special weaves Any subject, however 
intricate, can be copied by this method of weaving, provided that 
expense is no object The finest results are obtained when the 
so called double damask weaves are used These weaves are 
shown under Die, and it will be seen that each weave gives a 
maximum float of seven threads (In some special cases a weave 
is used which gives a float of nine ) 

The small figure here shown to illustrate a small section of a 
damask design is composed of the two single damask weaves, 
these give a maximum float of four threads or picks No shading 
is shown in the design, and this for two reasons (1) the single 
damask weaves do not permit of elaborate shading, although 
some very good effects are obtainable, (2) the available space 
is not sufficiently large to show the method to advantage The 
different single damask weaves used in the shading of these cloths 
appear, however, at the bottom of the figure, while between these 
and the design proper there is an illustration of the 31st pick 
interweaving with all the 48 threads 
The pnncipal British centres for fine damasks are Belfast and 
Dunfermline, while the medium qualities are made in several 
places in Ireland, m a few places m England, and m the counties 
of Fife, Forfar and Perth m Scotland Cotton damasks, which 
are made m Paisley, Glasgow, and several places in Lancashire, 
are used for toilet covers, tablecloths and similar purposes They 
are often ornamented with colours and sent to the Indian and 
West Indian markets Silk damasks for curtains and upholstery 
decorations are made in the silk-weaving centres 
D AMASKEN 0 S (1891-1949), a Greek archbishop, was born 
Dimetnos Papandreou on March 3, 1891, at Dobntza in Thessaly, 
Greece He studied law and theology at the University of Athens, 
served in the Greek army as a pnvate during the Balkan Wars in 
1912 and took his holy vows as a pnest in the Greek Orthodox 
Church in 1917 In 1922 he was elected bishop of Corinth, and 
later was raised t* the rank of a metropolitan In 1938 his elec- 
tion as archbishop of Athens and all Greece was voided by Premier 
John Metaxas because of his opposition to the regime, and Bishop 
Chrysanthos of Trebizond was appointed to that office Damas- 
kinos was exded to a mountain monastery, but was recalled by 
the ifoly Synod m 1942 to replace Bishop Chrysanthos who had 
refused to swear in the proaxis premier, George Tsolakoglu 
Damaskinos opposed the German occupation policy and went so 
far as to urge orthodox Greeks to conceal Jews to prevent them 
from falkngrmto naziTiands r 

r In late 1944 during the civil war between the royalists and the 


Communists and Communist controlled groups m Gieect, Arch, 
bishop Damaskinos was selected to seive as regent of Greece ih 
the following 16 months he ippointed no fcwei than five premier' 
in an efloil to solve the politic il crisis and even tormed an interim 
cabinet himself in Oct 194 s I11 Sept 1945 at wis decided that 
before a plebiscite to determine whether Greece should be a 
monarchv or 1 republic, a general election should be held The 
election, held March 31, 1946, resulted 111 a decisive royalist vic- 
toiy which v\ is confirmed by the plebiscite of Sept 1, 1946, and 
King George returned to the country on Sept 27 Meanwhile, 
Damaskinos had resigned is regent on Sept 5, and lie theieafter 
took no direct part in political life 

DAMASK STEEL or Damascus Steel, a steel with a 
peculiar watered or streaked appearance, as seen in the blades 
of line swords and other weapons of oriental manufacture One 
way of producing this apptarance is to twist together strips of 
iron and steel of different quality and then weld them into a solid 
mass A similar but inferior result may be obtained by etching 
with acid the surface of a metal, parts of which are protected by 
some greasy substance in such a way as to give the watered 
pattern desired The art of producing damaslg steel has been gen- 
erally practised in oriental countries from a remote period, the 
most famous blades having come from Isfahan, Khurasan and 
Shiraz in Persia 

DAMASUS, the name of two popes 

Damasus I, Saint, was pope from 366 to 384 As a deacon he 
protested against the banishment of Pope Liberius (35s), but 
when the emperor Constantius sent to Rome the antipope Felix 
II, Damasus, with the other clergy, rallied to his cause When 
Liberius returned from exile and Felix was expelled, Damasus 
again supported Liberius On the death of Libenus (366) he was 
nominated successor, but the irreconcilables of the party of 
Libenus set up against him another deacon, Ursinus A serious 
conflict ensued which quickly led to noting The prefect of Rome 
recogmzed the claims of Damasus, and Ursinus and his supporters 
were expelled They, however, persisted obstinately in their op- 
position to Damasus, combating him first by riots, and then by 
calumnious lawsuits, such as that instituted by one Isaac, a con- 
verted and relapsed Jew 

To the official support, which never failed him, Damasus en- 
deavoured to join the popular sympathy From before his election 
he had been in high favour with the Roman anstocracy At that 
period the urban masses, but recently converted to Christianity, 
sought m the worship of the martyrs a sort of substitute for 
polytheism Damasus showed great zeal m discovering the tombs 
of martyrs, adorning them with precious marbles and monumental 
inscriptions The inscriptions he composed himself, m mediocre 
verse, full of Virgilian reminiscences Several have come down 
to us on the original marbles, entire or m fragments, others are 
known from olfl copies In the interior of Rome he erected or 
embellished the church which still bears his name (S Lorenzo m 
Damaso) 

The west was recovering gradually from the effects of the 
Anan crisis, and Damasus endeavoured to eliminate from Italy and 
Illyria the last champions of the council of Rimini The bish- 
ops of the east, however, under the direction of St Basil, were 
involved m a struggle with the emperor Valent,, whose policy was 
favourable to the council of Rimini Damasus, to whom they ap- 
pealed for help, was unable to be of much service because that 
episcopal group, viewed askance by St Athanasius and his suc- 
cessor Peter, was incessantly combated at the papal court by the 
hatred of Alexandna The eastern bishops triumphed in the end 
under Theodosius, at the council of (Constantinople (381), in 
which the western church took no part They were invited to a 
council at Rome in 382, but few attended 

This council had brought to Rome the learned monk Jerome, 
for whom Damasus showed great esteem To hiq^ Damasus en- 
trusted the revision of the Latin text of the Bible A short time 
^before the pope had received a visit from the Priscillianists after 
their condemnation in Spain and had dismissed them Damasus 
died on Dec n, 384 

His writings are printed in M'gne, Patrol Lal XIII See also 
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^uchesne, Ltber Pontificate I, 212, J Wittig, Papst Damasus I 
(Rome, 1902) and Die Friedenspolitik des Papules Damasus 1 
1 kBreslau, 1912) 

Damasus II, pope from July 17 to Aug 9, 1048, was the 
ephemeral successor of Clement II His original name was Poppo, 
and he was bishop of Boxen when the emperor Henry III raised 
him to the papacy 

DAME, properly a name of respect or a title equivalent to 
“lady,” now surviving in Fnglish as the legal designation of the 
wife or widow of a baronet or knight, or of a dame of the Order 
of the British Empire, it is prefixed to the Christian name and 
surname It has also been used in modem times by certain so 
cieties or orders, e g , the Primrose league, as the name of a cer- 
tain rank among the lady members, answering to the male rank 
of knight The ordinary use of the word by itself is for an old 
woman As meaning “mistress,” ie, teachei, “dame" was used 
of the female keepers of schools for young children, which have 
become obsolete since the advance of public elementary education 
At Eton college boardinghouses kept by persons other than mem- 
bers of the teaching staff of the school were known as “Dames’ 
Houses,” though the head might not necessarily be a lady As a 
term of address to ladies of all ranks, from the sovereign down, 
“Madam,” shortened to “ma’am,” represents the French madame, 
my lady 

“Damsel,” a young girl or maiden, now only used as a hteTary 
word, is taken from the 0 Fr dameisele, formed from dame, and 
parallel with the popular dansele or doncele from the M Lat 
domcella or domtnicella, diminutive of domma The French 
damotselle and demoiselle are later formations which developed 
merely to the title of a young unmarried lady, the mademoiselle 
of modern usage, the English "miss ” At the court of France, 
after the 17th century, Mademoiselle, without the name of the 
lady, was a courtesy title given to the eldest daughter of the 
eldest brother of the king, known as Monsieur Anne Mane 
Louise is known to history as La Grande Mademoiselle The 
English literary form “damosel” was another importation from 
France in the 15th century In the early middle ages damoiseau, 
M Lat domtcellus, dameicele, demoiselle, domicella, were used 
as titles of honour for the unmarried sons and daughters of royal 
persons and lords (seigneurs) Later the damoiseau (in the south 
donzel, in Bearn dometigar) was specifically a young man of 
gentle birth who aspired to knighthood, equivalent to £cuyer, 
esquire (q v ) or valet 

DAME’S VIOLET, the name for Hespens matronalis, a 
biennial herb belonging to the family Cruciferae, and closely 
allied to the wallflower and stock, called also dame’s rocket 
It has an erect, stout, leafy stem, 2 to 3 ft high, with irregu- 
larly toothed, short stalked leaves and white or lilac flowers, 
$ m across, which give off a scent m the evening The slender 
pods are constricted between the seeds The plant is a native 
of Europe and temperate Asia, and is found in Great Britain 
and in the eastern United States and Canada as an escape from 
gardens 

DAMGHAN, town, Iran, in 36° 10' N , 54° 20' E , 216 mi 
from Tehran, on the high road to Khurasan, elevation 3,737 feet 
Pop s,ooo Damghan was an important city m the middle ages 
Fath All Shah was born there m 1772 There is considerable trade 
in pistachios and almonds, the latter with very thin shells, for 
which Damghan is famous The oldest mosque m Persia, the 
Tank Khaneh (c 775) and four fine towers (nth and 12th cen 
tunes) are still standing Important archaeological excavations 
disclosed cultures ranging from 3500 b c to ad 500 
DAMIANI, PIETR0, SAINT (c 1007-1072), ceftbrated 
ecclesiastic, was born at Raveana, and after some years of teach- 
ing about 1035 entered the hermitage of Fonte Avellana, near 
Gubbio, where he became superior som# eight years later He en- 
tered into communication with the emperor Henry III, addressed 
to Pope Leo IX in 1049 his Liber Gomorrhianus denouncing the 
vices of the clergy, and soon became associated with Hildebrand 
in the ,work of reform As a trusted counsellor of successive 
popes he was made cardinal bishop of Ostia m 1057, and pre 
Sided over a council at Milan in 1059 He assisted Alexander II 


in his struggle with the anti pope, Hononus II, and having 
served the papacy as legate to Trance and to Florence, was al 
lowed to resign his bishopric m 1067 After a period of letircment 
at Fonte Avellana, he proceeded in 1069 as papal legate to Ger 
many, and persuaded the emperor Henry IV to give up his mten 
tion of divorcing Ins wife Bertha He died at Faenas on Teb 22, 
1072 Damiani was a determined foe of simony and clerical 
marriage, and a vigorous controversialist 
His works published b> Cardinal Cajetan, 4 vols (Rome, 1606-15) 
are leprmted m Migne, Patrol Lat v, 144 and 145 See F Neukirch, 
Das Leben des Pelei Damiani (Gottingen, 1875) , Kleinermanns Der 
heilige Petrus Damiani (Steyl, 1882), R Biron, St Pierre Damien 
(1908) , J A Endres, Petrus Damiani mid die weltliche Wtssenschajt 
(Munster, 1910) 

DAMIEN, FATHER, the name in religion of Joseph de 
Veuster (1840-1889), Belgian missionary, born at Tremeloo 
near Louvain, on Jan 3, 1840 In 1858, he joined the Society of 
the Sacred Heart of Jesus and Mary (also known as the Picpus 
Congregation), and while still in minor orders, in 1863 went as a 
missionary to the Pacific islands, taking the place of his brother, 
who had been prevented by illness On reaching Honolulu he was 
ordained priest m 1864 Struck with the sad condition of the 
lepers, whom the Hawaiian government deported to Molokai 
Island, 111 1873 he volunteered to take spiritual charge of the settle 
ment Besides attending to the spiritual needs of the lepers, he 
managed, by the labour of his own hands and by appeals to the 
Hawaiian government, to improve the water supply, the dwellings, 
and the victualling of the settlement, and after five years received 
assistance from other resident priests He succumbed to leprosy 
on April 15, 1889 Some ill considered imputations upon Father 
Damien by a Presbyterian minister produced a memorable tract 
by Robert Louis Stevenson (An Open Letter to the Rev Dr Hyde, 
1890) 

See Life and Letters oj Fr Damien, ed by his brother, Fr Pamphile 
(London, 1889) and M Quinlan, Damien oj Molokai (London, 1909), 
which reproduces Stevenson’s letter 
DAMIENS, ROBERT FRANCOIS (1715-1757), a French- 
man who made an attempt on the life of Louis XV on Jan 5, 
1757 As the king was entering his carriage, he rushed forward 
and stabbed him with a knife, inflicting only a slight wound His 
mind seems to have been unhinged by the ecclesiastical contro 
versies of the moment He was condemned as a regicide, and sen- 
tenced to be torn in pieces by horses in the Place de Gr£ve Be- 
fore being put to death he was barbarously tortured 
See Pieces originates et ptocedures du prods jait a Robert Francois 
Damiens (Pans, 1757) 

DAMIETTA, a town of Lower Egypt, on the eastern (Dam- 
letta or Phatmtic) branch of the Nile, a few miles above its 
mouth and 125 mi NN E of Cairo by rail Pop (1937) 40,332 
Area 89 sq mi The town is built on the east bank of the river 
between it and Lake Menzala Though ill built and partly ruinous, 
the town possesses some fine mosques, with lofty minarets, public 
baths and busy bazaars Along the river front are many sub 
stantial houses with terraces and steps leading to the water Their 
wooden lattices of sawwork are very graceful Once the third 
town in Egypt, it enjoys little more than a coasting trade, and 
ships of over 6 ft draught must anchor in the offing 
Damietta is a Levantine corruption of the Coptic name Tamiati, 
Arabic Dumyat The original town was 4 mi nearer the sea than 
the modern city Under the Saracens it had great wealth and 
commerce, and, as the eastern bulwark of Egypt, was frequently 
attacked by the crusaders In June 1249, Louis IX of France 
occupied Damietta without opposition, but beStg defeated near 
Mansura m the February following, and compelled (April 6) 
to surrender himself prisoner, Damietta was restored to the Mus- 
lims as part of the ransom exacted To prevent further attacks 
from the sea the Mameluke sultan Bibars blocked up the Phatmtic 
mouth of the Nile (about 1260), razed old Damietta to the 
ground, and transferred the inhabitants to the site of the modern 
• town Damietta gives its name to dimity, a jpnd of striped cloth 
for which the place was at one time famous *Cotton aij,d silk goods 
are still manufactured there and there is some trade m ripe and 
salted fish • 
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DAMIR I — DAMOH 


DAMIRI, the common mine of Rawai ud Din Mviummad 
Ibn Musa ud Damiri (1344-1403) Arabnn writei on cmon 
law and natural history, he belonged to one of two towns rilled 
Damira near Damietta and spent his life in Lgvpt Of the Sh d 1 tie 
school of law, he became protessor of tradition in Oil Rubirvva 
at Cairo and also at the mosque elAzhir, in connection with 
this woik he wrote a commentary on the Mtnha] lit 1 ahbm of 
Nawawi He is, however, better know n m the history ot litera- 
ture for his L ft of Animals ( Hayat ul Hayawaii), which 
treats in alphabetical order of 931 animals mentioned m the 
Horan, the traditions and the poetical and proveibial literature 
of the Arabs 

The use of the animals in medicine, their lawfulness or unlaw 
fulness as food, their position m folklore are the main subjects 
treated, while occasionally long irrelevant sections on political 
history are introduced 

Several editions have been made at various times of extracts, 
among them the poetical one by Suyuti (q 0), which was trans- 
lated into Latin by A Ecchelensis (1667) Bochartus in his 
Hierozoicon (1663) used Dam in’s work Thcie is a translation 
of the whole mto English by Lieutenant-Colonel Jayakar (Bom- 
bay, 1900-1908) 

DAMJANICH, JANOS (1804-1849), Hungarian soldier, 
was born at Stasa m the Banat On the outbreak of the Hungarian 
war of independence he was promoted to be a major of the third 
Honv6d regiment at Szeged, for although he was an orthodox 
Serb, he was from the first a devoted adherent of the Magyar 
Liberals At the beginning of 1849 he was appointed commander 
of the 3rd army corps in the middle Theiss on account of his 
reputation for ability and valour He fought battle after battle, 
so that after the battle of Isaszeg, Kossuth, at the ensuing review 
at Godollo, expressed the sentiments of the whole nation when 
he doffed his hat as Damjamch’s battalions passed by Always a 
fiery democrat, Damjanich uncompromisingly supported the ex- 
tremist views of Kossuth, and was appointed commander of one 
of the three divisions which, under Gorgei, entered Vacz in April 
1849 After the catastrophe of Vilagos, Damjanich surrendered 
to the Russians, by whom he was handed over to the Austrians, 
. ’ 11 1 ’ 1 1 * A - 1 ' f - 

DAMMAR ' DAM-Ml.R 


it is readily soluble in ether, benzol and chloroform, and with oil 
of turpentine it forms a fine transparent varnish which dries clear, 
smooth and hard The allied kauri gum, or dammar of New Zea- 
land (Australian dammar), is produced by Agathis australis, or 
kauri pine, the wood of which is used for wood paving Much of 
the New Zealand resin is found fossil in circumstances analogous 
to the conditions under which the fossil copal of Zanzibar is 
obtained Dammar is besides a generic Indian name for various 
other resms, which, however, are little known in western com- 
merce Of these Uie principal are black dammar, yielded by Conor- 
iwn stnetum (family Burseraceae) and white dammar, Indian 
copal, or piney varnish, the produce of Vatena mdica (family Dip- 


euhest recorded count of Dammiitin, made himself master 9*" 
tlic town in the iotli century His dynasty was replaced by an 
olhei family in (he nth century Reuiald I (Rtniud), count of 
D unmarl in (d 1227 ), who wis one of the coalition crushed b\ 
Philip Augustus at the battle of Bouvmes (1214) left two co 
heiresses, ot whom the eldei, Maud (Matilda or Mahaut), married 
Philip Hurcpel, son of Philip Augustus, and the second, Alix 
mimed Jean de lue in whose line the countship was reunited 
ifter the death of Philip Hurepel’s son Albenc In the 15th 
century the countship was acquned by Antoine de Chibannes 
(d 1488) bv Ins marruge with Marguerite, heiress of Recnald V 
of Nanteuil Aci and Marie of Dnmmartm Antoine de Cha- 
bannes fought under the stand ird of Joan of Arc, became a leader 
of the ftcoichems, took part in the war of the public weal against 
Louis XI, and then fought for him against the Burgundians The 
collegiate church at Dummarlin was founded by him in 1480, and 
his tomb and effigy are m the chancel His son, Jean de Cha 
bannes, left three heiresses, of whom the second left a daughter 
who biought the countship to Philippe de BoulainvilLiers, by 
whose heirs it was sold in 1534 to the dukes of Montmorency 
In 1632 the countship was confiscated by Louis XIII and be- 
stowed on the princes of Conde 

DAMME, a decayed city of Belgium (pop [1939] M35), 4i 
mi N E of Bruges, once so important as a commercial port that 
it had its own maritime law, the Zeerecht van Damme It is on 
the canal from Bruges to Sluys (Ecluse), but in the middle ages 
a navigable channel called the Zwyn connected it with the North 
sea, the battle of Sluys, m which Edward III destroyed the 
Trench fleet, was fought m 1340 at its mouth In 1490 a treaty 
was signed at Damme between the people of Bruges and the 
archduke Maximilian, and very soon after the channel became 
completely silted up, and the foreign merchant gilds or “nations” 
removed to Antwerp The marriage of Charles the Bold and 
Margaret of York, sister of Edward IV , was celebiated at Damme 
on July 2, 1468 The town, although long neglected, preserves 
some remains of its former prosperity The tower of Our Lady, 
dating from 1180, is a landmark across the dunes, and the church, 
although a shell, merits inspection, out of a portion of the ancient 
markets a town hall has been constructed, and in the hospital 
of St Jan are a feyv pictures, and in the Place is a statue (i860) 
to Jacob Van Maerlant, the Flemish poet, who was clerk to the 
magistrates of Damme m the late 13th century 

DAMOCLES, one of the courtiers of the elder Dionysius of 
Syracuse When he spoke m extray agant terms of the happiness 
of his sovereign, Dionysius is said to have invited him to a 
sumptuous banquet, at which he found himself seated under a 
naked sword suspended by a single hair (Cicero Tusc v 21, 
Horace Odes, 111 1, 17, Persius 111 40) 

DAMOHj a town and district of British India, in the Jub- 
bulpore division of the Central Provinces The town of Damoh 
is situated on the railway from Katm to Bina, a branch of the 
GIP railway, 48 m E of Saugor It has small local industries 
and a large cattle market, and is a distributing and collecting 
centre foi the district Being situated below rocky hills it is 
decidedly hot In pre railway days its population was about 
8,000, which had increased to 17,000 m 1911 In 1921, owing to 
an epidemic, population fell to 13,296 but was 26,795 ln 1941 
Damoh was looted by mutineers from Jubbulpore in 1857 and the 
district office was burnt 

The District or Damoh is one of the smallest in the Central 
Provinces, having an area of 2,818 sqm and a population of 305,- 
568 It is one of the Vwdhyan districts and on the north and 
north-east borders Bundelkhand It is (drained by the Sonar and 



DAMON AND PHINTIAS— DAMPIER 


betn token Dyeing weaving, potteiy and the manufacture of 
bell nutal utcrtsils are the chief industries Cattle slaughtering 
for the export of dried meat, bones, hides, horns and hoofs has 
been established near Damoh, the old and infirm cattle from long 
distances being brought in for slaughtering Except for a little 
iron ore and sandstone for building, there is no mineral wealth in 
the district There are notable temples at Bandakpur and Kun- 
dalpur and there are old Hindu and Jain remains at Nohta 

DAMON AND PHINTIAS (not Pythias), Syracusan 
Pythagoreans devoted friends Condemned to death by Dionysius 
of Syracuse, Phintms begged a short respite that he might arrange 
his affairs Damon pledged his life for the return of his fritnd, 
md Phintias returned m time The tyrant released both and 
begged to be admitted to their friendship (Diod Sic x 4, Cicero, 
Do OS m 45, cp Hyginus, jab 257) 

DAMOPHON, a Greek sculptor of Messene, who executed 
many statues foi the people of Messene, Megalopolis, Aegium, 
and other cities of Peloponnesus Considerable fiagments, includ 
mg three colossal heads from a group by him representing 
Demeter, Persephone, Artemis, ind the giant Anytus, have been 
found on the site ofi Lvcosura m Arcadia where there was a temple 
of the goddess called ‘ The Mistress ” They are preserved in part 
m the museum at Athens and partly on the spot Hence there 
arose controversy as to the date ot the artist, who was assigned to 
various periods, from the 4th century bc to the 2nd ad G 
Dickins, however, by the help of inscriptions Droved the date to 
be the 2nd century b c 

See G Dickins, Annual of the British School at Athens (xii and 
xui ) 

DAMP, vapour or mist, and hence moisture In the vocabu 
lary of coal miners “firedamp ’ is marsh gas, which, when mixed 
with air and exploded, produces ‘choke damp,” ‘after damp” or 
“suffocating damp” (carbon dioxide) “Black damp” consists 
of accumulations of mespirable gases, mostly nitrogen, which 
cause the lights to burn dimly, and the term “white damp” is 
sometimes applied to carbon monoxide As a verb, the word means 
to stifle or check, hence damped vibrations or oscillations are 
those which have been reduced or stopped, instead of being al 
lowed to die out naturally, the “dampers” of the piano are small 
pieces of felt covered wood which fall upon the strings and stop 
their vibrations as the keys rise, and the “damper” of a chimney 
or flue, by restricting the draught, lessens the rate of combustion 

DAMPIER, WILLIAM (1652-1715), English buccaneer, 
navigator and hydrographer, was born at East Coker, Somerset- 
shire, in 1652 Having early become an orphan, he was placed 
with the master of a ship at Weymouth, in which he made a 
voyage to Newfoundland On his return he sailed to Bantam m 
the East Indies He served in 1673 m the Dutch War under Sir 
Edward Sprague, and was present at two engagements (May 28, 
June 4) , but then fell sick and was put ashore In 1674 he became 
an under-manager of a Jamaica estate, but continued only a short 
time m this situation He afterwards engaged in the coasting trade, 
and thus acquired an accurate knowledge of all the ports and bays 
of the island He made two voyages to the Bay of Campeachy 
(1675-76), and remained for some time with logwood cutters, 
varying this occupation with buccaneering In 1678 he returned to 
England, again visiting Jamaica in 1679 and joining a party of 
buccaneers, with whom he crossed the Isthmus of Darien, spent 
the year 1680 on the Peruvian coast, and sacking, plundering and 
burning, made his way down to Juan Fernandez island After 
serving with another privateering expedition m the Spanish Mam, 
he went to Virgjma and engaged with a captain named C^ok for a 
privateering voyage agamst the Spaniards in the South Seas 
They sailed in Aug 1683, totiched at the Guinea coast, and then 
proceeded lound Cape Horn into the Pacific Having touched at 
Juan Fernandez, they made the coast *of South America, cruising 
along Chile and Peru They took some prizes, and with these they 
proceeded to the Galapagos islands and to Mexico, falling m with 
the latter near Cape Blanco While they lay here Captain Cool! 
died, and the command devolved on Captain Davis, who, with 
Several other pirate vessels, English and French, raided the west 


American shoies for the next year, attacking Guay aquil, Pucb!a„ 
Nova, etc At last Dampier, leaving Davis, went on board Swan -> 
ship, and proceeded with him along the northern parts of Mexico 
as far as southern California Swan then proposed, as the e*pedi 
tion met with “bad success ’ on the Mexican coast, to run across 
the Pacific and return by the East Indies They st irted from Cape 
Cornentes on March 0 i, 1686, and reached Guam in the Lulroncs 
on May 20, the men, having come almost to an end of their 
rations, had decided to kill and tat their leaders next, beginning 
with the “lusty and fleshy” Swan After six months’ drunkenness 
and debauchery in the Philippines, the majority of the crew, in 
eluding Dampier, left Swan and thirty six others behind m Mm 
danao, cruised (1687-1688) from Manila to Pulo Condore, from 
the latter to China and from China to the Sptce Islands and New 
Holland (the Australian mainland) In March 168S they were 
off Sumatra, and in May off the Nicobars, where Dampier was 
marooned (it his own request, as he declares, for the purpose 
of establishing a trade in ambergris) with two other Englishmen, 
a Poituguese and some Malays He and his companions contrived 
to navigate a canoe to Achin in Sumatra, but the fatigues and 
distress of the voyage proved fatal to several and nearly carried 
off Dampier himself After making several voyages to different 
places of the East Indies (Tongkmg, Madras, etc), he acted 
for some time, and appirently somewhat unwillingly, as gunner to 
the English fort of Benkulen Thence he ultimately contrived to 
return to England m 1691 

In 1699 he was sent out by the English Admiralty m command 
of the ‘ Roebuck,” especially designed for discovery m and around 
Australia He sailed from the Downs on Jan 14, with twenty 
months’ provisions, touched at the Canaries, Cape Verdes and 
Bahia, and ran from Brazil round the Cape of Good Hope direct 
to Australia, whose west coast he reached on July 26, in about 
26° S Anchoring m Shark’s Bay, he began a careful exploration 
of the neighbouring shore lands, but found no good harbour or 
estuary, no fresh water or provisions In September, accordingly, 
he left Austr ilia, recruited and refitted at Timor, and thence made 
for New Guinea, where he arrived on Dec 3 By sailing along to 
its easternmost extremity, he discovered that it was terminated 
by an island, which he named New Britain (now Neu Pommern), 
whose north, south and cast coasts he surveyed That St George’s 
bay was really St Georges channel, dividing the island into two, 
was not perceived by Dampier, it was the discovery of his sue 
cessor, Philip Carteret Nor did Dampier visit the west coast of 
New Britain or realize its small extent on that side He was pre- 
vented from prosecuting his discoveries by the discontent of his 
men and the state of his ship In May 1700 he was again at Timor, 
and thence he proceeded homeward by Batavia (July 4-Oct 17) 
and the Cape of Good Hope In February 1701 he arrived off 
Ascension island, when the vessel foundered (Feb 21-24), the 
crew reaching land and staying in the island till April 3, when they 
were conveyed to England by some East Indiamen and warships 
bound for home In 1703-1707 Darapiei commanded two Gov- 
ernment privateers on an expedition to the South Seas with griev 
ous unsuccess, better fortune attended him on his last voyage, 
as pilot to Woodes Rogers in the circumnavigation of 1708-1711 
On the former ventuie Alexander Selkirk, the master of one of 
the vessels, was marooned at Juan Fernandez, on the latter 
Selkirk was rescued and a profit of nearly £200,000 was made 
But four years before the prize money was paid Dampier died 
(March 1715) in St Stephen’s parish, Coleman street, London 
Dampier’s accounts of his voyages are famous He had a genius 
for observation, especially of the scientific phenomena affecting 
a seaman’s life, his style is usually admirable — easy, clear and 
manly His knowledge of natural history, though not scientific - 
appears surprisingly accurate and trustworthy (CRB) 

See Dampier’s New Voyage Round the World (1697) , his V.oyages 
and Descriptions (1699) , a work supplementary to the New W oyage 
his Voyage to New Holland in 1699 (1703, 1709) , Dampier' s 
Voyages (ed J Masefield, 1906) , W C Russell, William Dampie 
(“English Men of Action,” 1889) , also Furmell’s Narrative of thi 
Voyage of 1703-1707, Dampier’s Vindication 0} his Voyage (1707I 
Welbe’s Answer to Captain Pamper’ s Vindication, MAodes Rogers, 
CrUtsmg Voyage Round the World (1712) * " 

* j i 
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DAMROSCH— DAMS 


DAMROSCH, LEOPOLD (1S32-1SS5) German Amencm 
musician and conductor, born in Posen Prussia Oct -2, 1S32 
In early life a physician, lie bccmie Konzcrtmi is Ur it Weimai, 
then conductor of the Philharmonic society at Breslau, he went to 
the United States as conductor at the Metropolitan Opera house 
and founded the Oratorio society, New York city, 1874, the New 
York Symphony society, 187S, etc 
His son, Walter Johannes Damrosch (1862-1950), U S 
musician and conductor, was born at Breslau, Ger , Jan 30, 1862 
He went to the U S in 1871, and ten years later began his careei 
as conductor in Newark, N J On the death of his father in 1885 
he was appointed conductor of the Metropolitan Opera house, 
the New York Symphony society and the Oratorio society 
In 1894 he founded the Damrosch Opera company for produc 
ing Wagner and in 1896 produced Wagner’s Parsifal in concert 
form for the first time in the United States In 1903 he was ap- 
pointed director of the New York Symphony orchestia, remun 
mg conductor until Feb 1927 He was then appointed musical 
adviser to the National Broadcasting company, mfoimal lectures 
on Wagner with music having developed into lecture recitals over 
the radio He also founded the NBC “Music Appreciation Hour ’’ 
His compositions include The Scarlet Letter (1S94), Cvratio 
(1913), The Man without a Country (1936) and The Opera Cloak 
(1942) — all operas, also music for Euripides’ Medea and Iphi- 
genta m Aults (Berkeley, 1915) and Sophocles’ Electra (1917) 
He wrote an autobiography, Mv Musical Life (1923) 

Walter Damrosch, who was elected president of the American 
Academy of Arts and Letters in 1940, died at New York city 
Dec 22, 1950 

Another son of Leopold Damrosch, Frank Heino Damrosch 
(1859-1937), was born at Breslau He became m 1905 director 
of the Institute of Musical Art, New York city, and wrote a Popu- 
lar Method of Sight Smgtng and Some Essentials m the Teaching 
of Music 

DAMS. Dams are barriers built across a stream for the pur- 
pose of diverting the flow, of creating a head of water for the 
development of power or for storing water Storage may be used 
to create a constant-level pond to be used for recreation and other 
purposes, or to store water during periods of excess flow to be 
drawn out later for power, irrigation or domestic use during times 
of insufficient natural flow, or to store flood waters in order to 
reduce the flood hazard in populated places below the dam 
From immemorial times dams have been constructed of earth 
and masonry for the purpose of forming reservoirs for the storage 
of water to ensure regular supplies to communities for domestic 
purposes and for irrigation There are records of a huge earthen 
dam on the Tigris and a large masonry dam on the river Nile, built 
almost in prehistoric times, which remained m service for incred- 
ibly long periods, and the Romans built numerous massive masonry 
dams in Italy and northern Africa All the early masonry dams 
were characterized by excessive width of base, usually three to four 
times the height 

I he production of hydroelectric energy and the application of 
irrigation on a large scale— two forms of development which ex- 
panded very rapidly in the 20th century m countries having the 


requisite conditions and resources — in many cases involved enor- 
mously greittr stoiuge ot water than that required for even the 
largest towns 

The progiess in scientific design and in magnitude of dam struc- 
tures was correspondingly extensive and new iypes ot structures 
were introduced to meet the call for greater economy in a class of 
work which had seldom been cheap 

TYPES OF DAMS 

The principal types are 

1 Earth dams 

2 Rock fill dams 

3 Solid masonry gravity dams 

4 Hollow masonry gravity dams 

5 Steel dams 

6 Timber dams 

7 Arch dams 

While the first thiee types have been used from antiquity, the 
others are products of the 19th and 20th centuries The type and 
height of a dam, which is adapted to a particular site, depends upon 
the geology and configuration of the site, the purpose for which it 
is to be used and its relative cost as affected by, among other 
things, the availability of construction materials All types except 
steel and timber are considered permanent if well constructed, re- 
quiring practically no maintenance 

Earth Dams — This type consists of an embankment composed 
entirely of earth, brought in and compacted or sluiced into posi 
tion It is adaptable to places where ample suitable earth materials 
are available and where a place is convenient to provide a spill- 
way to pass flood waters It is also adaptable to sites where the 
foundation is not suitable for a high masonry dam 

Security for earth dams depends on the following 

1 Ample spillway capacity is essential because much water, 
passing over the top of an earth dam, will invariably scour a pas 
sage sufficiently large to empty the reservoir quickly Spillways 
consist of chutes constructed adjacent to the dam to lower flood 
waters harmlessly to the lower river level 

2 Leakage, through or under the dam, must be reduced to an 
amount which will not move the materials of which the dam or 
foundation is composed If watertightness is not inherent m the 
materials of the dam and foundation, a continuous lmpervuus 
earth core, extended to impervious foundation, is provided Cores 
of concrete were not used to any extent after about 1920 Drains 
under the dam consisting of filter blankets or other means are 
used frequently to collect and dispose of leakage harmlessly 

3 The slopes of the dam must be flat enough to prevent slough- 
ing of the dam or overstressmg the foundation The required 
slopes depend entirely upon the nature of the materials, the weaker 
materials requiring the flatter slopes 

4 The downstream slope must be protected from rainwash and 
the upstream slope from damage by waves Grass or gravel is 
used on the downstream slope and a layer of rock fragments, called 
“riprap,” or a slab of concrete is used on the upstream slope 

Earth dams are constructed either by the rolled fill or the 
hydraulic-fill methods For the former, the material is placed in 
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l 1 — CROSS SECTION OF ANDERSON RANCH DAM IDAHO, SHOWING ZONING OF EARTH FILL MATERIALS TO PRODUCE AN IMPERVIOUS CORE SUPPORTED 
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OF CONCRETE SLAB 
BELOW EL 3 170 
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— SPILLWAY QUARRY LEVEL EL 3 910 


the dam in layers, each layer being Coping Wall 

well compacted by special rollers, Max W S El 3 9545 4 Min / , 5 , M 

for the latter, the material is hauled EL 3 958 5 

or sluiced to the dam and washed I ' ' -spillway Quarry Level El 3 910 

into place, the fires depositing in Sla f r ™“s Varies Al'X fill overbuilt to Obtain 

the cetl tre in 300 f? ;w_dry RubbleX, --average Slope of i 4 to i 

Fig x shows a cross section of ’‘ VE ?3 G To S t' OPE J ^“ 

the Anderson Ranch rolled fill TlMBER facing on Top 'w r ' loose roc’k F ill 

earth dam in Tdalm u cu OF CONCRETE SLAB jgF QUARRY RUN ■/>,. 

eann dam in Idaho below el 3 170 3 ^ ^el 3.71 0 

The Fort Peck hydraulic fill ILackfill'- K-25MIN El 3 670 / ' > S V 

earth dam, on the Missouri river jFk L 3 630±T~ c ompact boulder 

in Montana, was still the largest 

dam in the world at mid 20th J Solid rock 

century, containing 109,000,000 ROUT H0LES fill from small Quarry 

cu yd of earth Four large dredges av C0UBTESI 0F J0 „ N „ NEAR UpSTREAM TOE 

were built at the dam for purposes " C0U,,TESV ° F J0I,N WIU '' * S ° NS IHC 

of dredging material from the F,G ^ section of salt springs dam California 

valley bottom and pumping it into place on the dam through steel were almost invariably composed of plain conciete masonry with 
pipe lines 28 in in diameter and 5 mi long at certain stages of out steel reinforcement A typical cross section is shown in fig 3 
construction These dams have a vertical or very slightly batteied upstream face 

When more than 95% of the fill was completed, a considerable The forces tending to move the dam are water pressure, silt pres 
movement of the material in the upstream face of the dam oc sure if m the reservoir against the dam, ice pressure from surface 
curred near the east abutment, involving approximately 5,000,000 ice on the reservoir, earthquake and the buoyant effect of water 
cu yd of fill The damaged portion was entirely removed and re seeping through the dam and its foundation 
built, causing a delay of more than a year m completion of the They rely for stability on their weight, plus the vertical compo 
structure nent of water pressure on the upstream fact to resist overturn- 

Fort Peck’s storage of 19,500,000 ac ft of water was exceeded ing or sliding, although the strength and roughness of the founda- 
at mid century only by Lake Mead, the storage reservoir created tion also have an important influence on stability The basts of 
by Hoover dam in Nevada and Arizona excessively high dams must be spread to keep the compressive 

Rock Fill Dams — Rock fill dams are embankments composed stresses within safe limits 
of rock fragments of quarry run sizes up to as large as can be Though dams of massive masonry had been used for thousands 
economically handled and dumped into place Large quantities of of years it was not until the 19th century that a proper scientific 
water are applied during the dumping operations to ensure neces basis for design was developed by W J M Rankine and others so 
sary initial settlement and compaction that the width could be reduced from three to four tunes the 

For the same reason given for earth dams, a separate spillway height to something less than the height 
is required It is usually cut into the rock formation alongside This type of dam is adaptable to most any site, except that it 
the rock fill and the stone from its excavation used in the dam requires a rock foundation for heights above about 65 ft 


Rock fill dams compete with earth dams only if rock is available A grout curtain, consisting of 1 
close by the upstream side of the dam anc 

Watertightness may be obtained by a thin central core of im is used for high dams to preven 
pervious earth, by an upstream impervious earth blanket or by a foundation and to reduce the upli 
reinforced concrete slab placed on the upstream face The con to reduce the uplift pressure furtli 
crete slab must be well built to withstand settlement, as it some just downstream from the grout 
times cracks from that cause 

Compared with an earth dam, the slopes of rock fill dams are el i : 

much steeper When an upstream earth blanket or a concrete slab 

is used, the slopes are usually those which the material will take EL 1 

when dumped into place, which is about i 3 to 1 4 horizontal^ to 
1 vertically When a central earth core is used, the downstream 
slope is slightly flatter The upstream impervious blanket is de 

signed with a slope as prescribed for earth dams, or if steeper, it / 

must be supported by additional rock fill upstream from it / 

The foundation for a rock fill dam must be free from possible / 

settlement and, in addition, if a concrete slab is used for water- / 

tightness, must be resistant to scour from possible considerable 0 76/f ’ 

leakage caused by cracks £7 

Requirements for stability are practically the same as those 7 , , 

described below for sliding of gravity dams A * ‘ ' 

Fig 2 is a cross section of the 345 ft Salt Springs dam m / „ , • , 

California, the highest of its type Three 14 0 Dia / * * / 

yet constructed at mid-zoth Intake conduits/ \xAA- 

century The concrete slab was EL * 375 0 \ 38 92' 32 0 8 X. t 

placed on a Jayer of, hand or 300 Ton CRANE \ FgfeiB e 5’unit ” */ 1 

derrick-placed dry rubble {p pro ^ tail WtIr 

vide greater support EL , 30 6 0 \ I H r4-)TTT X / El 

In spite of this provision, some . D v " j 

cracking of the concrete occurred ... l ^ j | 

requiring emptying of the reservoir f J foundation drain h 

for repairs which were successful tail waterT^^—I _ 374 o-.SBPUT cu 

Solid Masonry Gravity EL 1 272 q r 
Dante — Masonry dams built in or ° r c i ,l >- wfeerihg "win v oavh and a »ete« 
the first half of the 20th century Fie J -cross section of, fontana dam w 


A grout curtain, consisting of holes drilled in the foundation at 
the upstream side of the dam and filled with grout under pressure, 
is used for high dams to prevent too much leal age through tliL 
foundation and to reduce the uphtt pressure on the base In order 
to reduce the uplift pressure further, drainage holes are then drilled 
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DAMS 


The requirements foi stability aie as follows 

1 There shall be no tension in iny horizontal pi me This ic 
quires that the result mt of all foices at mil iho\e the pi i lie must 
intersect the plane within the middle third 

2 The frictional and shearing iesistance shall be sufficient to 
prevent sliding 

3 The compressive stresses shall be within sate limits 

To 1 educe the tendency of concrete in large dims to crack be 
cause of shrinkage when cooling, modern practice lequires (i) the 
least amount ot cement m the concrete consistent with required 
strength and durability, (2) construction lifts not in excess of 
about four or five feet, and (3) cooling the concrete to reduce 
the temperature after placement 

The concrete may be cooled before or after it is plitcd in the 
dam 

Flood waters are allowed to pass over the top of gravity dams, 
the spillway portion being at a lower elevation and shaped to allow 
the water to pass over it with the least disturbance 

Stilling basins are frequently provided at the bottom of high 
spillways of all types m order to reduce the amount of scour of 
the foundation 

Sometimes dams of this type are arched upstream in plan m 
order to fit the contours of the site, but, because of their rigidity, 
very little of the load can be carried by arch action (see Arch 
Dams, below), except possibly after incipient failuie has occurred 
The highest dam of this type at mid 20th century was the Hoover 
dam, towering 726 ft above the canyon floor, and the highest dam 
of any type in the world yet constructed Originally pioposed as 
a concrete horizontal arch, the dam was finally built as a solid 
concrete gravity type, curved in plan Its ciest length is 1,282 ft 
Built for flood control, irrigation and power development, it creates 
storage of more than 30,000,000 ac ft of water and will produce 
about 4,330,000,000 kw hr of firm power annually 

The Grand Coulee dam in Washington, although only 350 ft 
high, contains 10,385,000 cu yd of concrete and was the largest 



A SECTION THROUGH THE ARCHES AND HOLLOW BUTTRESSES 

masonry structure in the world at mid century, It contains more 
than seyen times as much masonry as the great Cheops pyramid 
ip Egyptr Its spillway is capable of passing a flood, of 1,000,000 
cu ff per second, which would create a fall of water five times the 
average flow of Niagara falls and three times as high Assisting 
bnatenally in flood contTol and river regulation, Grand Coulee dam 
ftreates a storage capacity of 9 6x0,000 ac ft , to produce more than 
,8,100,000,000 kw hr of firm power annually 


Hollow Masoniy Gravity Dams — Dams of this Ivpe ire 
composed ol mulliplt conciete bulliLxsts fsomc are stone masomy 
in Eurupe) to which (lit w iter loid is earned bv 1 deik ((imposed 
ot Litliei rcmioiced i.om.rclc slabs or archis in the upstreim lace, 
is shown in tig 4 T lie toimer typi is soni times cilled the 1 Am 
bursen” dim ind its buttresses uc spaced fiom iS ft to 30 it 
centres The litter type is cilled the ‘multiple ueh” dim, and 
its buttresses have been spaced fiom 20 ft to 1 to ft centres An- 
otliei tipc cilled the “lournl head buttress ’ dun has buttiesses 
veiy eloselv spued and expinded on the upstreim side an amount 
sufficient to contact adjacent buttresses, requiring no deck 
Wheie such dims ue used for spillways, a reinforced concrete 
slab is placed also on the downstieim face to suppoit the spilling 



water Hydroelectric plants are sometimes, placed within hollow 
dams 

This type of dam is designed under the same theories as those 
described for solid masonry gravity dams, but they contain only 
about 33% to 40% as much concrete The upstream face is in 
chned usually about 43° and therefore provides a much larger 
vertical component of water pressure to assist stability than does 
the solid concrete type For this leason, less weight of miuomy is 
required 

However, because they require steel reinforcement, more form 
work and more skilled labour in their construction, they are more 
expensive per cubic yard of content They have an advantage over 
solid masonry gravity dams only where the ingredients for concrete 
are expensive and where lumber for forms and skilled labour are 
relatively cheap 

The Bartlett dam in Arizona, 287 ft high, was the highest of 
this type m the world at mid-2oth century This dam has one 
unique feature m that the buttresses are of cellular construction, 
with double walls, to increase their stiffness 
Fig 3 shows a cioss section of the Tirso dam in Saidinia, 200 ft 
high, the highest hollow dam in Europe at mid century Its 
unique features are stone masonry buttresses and a hydroelectric 
plant between buttiesses 

Steel and Timber Dams —Mention should be made of the 
relatively less unportant dams of steel and timber, both of which 
are designed as previously described for hollow dams The steel 
dam is in general similar to the buttiessed hollow dams, but the 
deck is steel plate and the buttresses are steel frames 
Few steel dams have been built, probably because of lack of con 
fidence in their permanence Three large steel dams were con 
structed about 1900, but after one of these failed, although its 
destruction was attributed to a foundation failure and not m any 
way connected with the fact that it was built of steel, it was re- 
placed by a concrete dam » 

Timber dams are usually of the same shape but are frequently 
composed of rock-filled cribs with timber decks They are numer 
ous but usually quite small because, although they may last more 
than 30 years, they require very considerable maintenance and 
are seldom very tight after a few years of use They are used 
frequently as cofferdams to unwater construction work 
Arch Dams — The arch dam does not rely upon its weight for 
stability, but is designed to carry the water load directly to the 
abutments by horizontal arch action However, that part of the 
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dam which ib in contact with the bottom of the gorge alters this 
tendency, and piit of the water load is resisted by verticil canti- 
lever action This combined action pioduies stresses which are 
exceedingly complicated and can be computed only by the "trial 
lord method of .analysis However, that method requires the 
work of several men for a number of weeks to complete and, for 
that reison, is used only for the most important piojects Otheis 
are designed by shorter and more conservative methods 
Aich dams are relatively rare because sites at which the length 
of the dam would be small m proportion to its height and are 
therefore adapt able to them use, ire not frequently avulable 
They are usually the cheapest tvpe of dam where the site is suit- 
able for then use The Matihja dam m California is an example 
of this type of dam 


The highest dim of this type at mid 20th century, constructed 
in 1934, was the Sautet dam on the Drac river, a tnbutaiy of the 
Rhone nvei, with a maximum height of 414 ft . thickness varying 
irregularly from 8 ft at the top to 56 ft at the bottom and radius of 
the water face varying from 230 ft at the top to about 8s ft at 
the bottom 


• FLOOD GATES 

Special circumstances arise in regard to dams on laige rivers, 
whether installed for purposes of irrigation or for the generation 
of hydroelectric pow ei It is generally necessary to control within 
close limits the flood and backing up height above the dam, so that 
provision must be made foi passing very large volumes of flood 
water The circumstances are accentuated where a large part 
of the w et season flow of a river carrying much silt has to be stored 
to give a regulated supply during the dry season For all such 
cases movable openings are necessary on a scale commensuiate 
with the flood or maximum flow conditions, and where close legu- 
lation is essential a series of large steel gates, usually of such weight 
as must be operated by machinery, are most commonly used The 
Aswan dam on the Nile has a length across the nvci of 6,400 ft 
with a maximum height of 175 ft and forms an irrigation storage 
reservoir with a capacity ot more than 4,000,000 ac ft 

The Dmeprostroi dim on the Dnieper river, built for the soviet 
government, was at mid cenluiy the largest low head dam m the 
world constructed for hydroelectric power purposes Gate and 
spillway arrangements were provided on a scale sufficient to pass a 
flood of 1,250,000 cu ft per second Power can be developed up 
to 560,000 kw 

Tor the extreme case of a river transporting great quantities of 
silt where the dam must not be allowed to become a trap for the 
settlement and accumulation of large quantities of material 
biought down during high floods, a continuous series of gates is 
used extending from bank to bank and having their sills at the 
river bed The gates are separated by piers, usually of concrete, 
which must be capable of supporting the maximum water load 
from a panel of the dam as well as the erections and machinery for 
operating the gates The gates are fully opened to pass the first 
part of the w r et season flood and scour the reservoir bed clean, and 
closed in time to conserve the later and cleaner part of the flow 

The Vaal river dam, U ot S Af , is an interesting example 
of this type of dam, on a nver whose annual silt burden is 
estimated at 1,200,000 tons and maximum flood flow 187,000 cu ft 
pei second 

Bini lot raphy — National Resources Committee, Low Dams (1438) , 
W P Cieagci, J D Justin and Julian Hinds, Engmtenng for Dams, 
(194SI , F W Hanna and R C Kennedy, Design 0} Dams, and cd 
(1938), (W P C 1 B 0 M ) 

DAN, a tribe of Israel named after a son of Jacob and Bilhah, 
the maid of Rachel The earlier home of the tribe was to the west 
of Judah, where it seems that they occupied the sea coast, cover- 
ing the caravan routes, where the weakness of the later kings of the 
Egyptian 18th dynasty made it possible for them freely to plunder 
travellers (Judges v 17, Gen xlix ) The Philistine settlements 
naturally came into contact first with this tribe, and m the days 
of Samson their territory was reduced to small compass, embrac 
mg only the neighbouring villages of Zorah and Eshtaol The story 
of Samson gives us traditions of the struggle which ended in the 


expulsion of the Damtes In Judges xvn siq we hive the nail 1 
tivc of their migration to a new site m the lai north Hus \va r 
their home during the whole period of the noi them monarchy, ana 
their settlement centicd round one ot the most famous sanctu 
aries in Israel The fact that several of the famous IsiuclUc 
artists (especially m metal) are connected with the tribe of Dan 
( cf eg, Exod xxxi 6, II Chron 11 ij siq) has suggested that 
early tridition connected Dan with the Calebites and Kenites 
In the monarchic period the importance of Dan is ilmost en 
tircly religious It was a home of bull worship, and tiadition us- 
cnbes the introduction of this cult to Jeroboam I (I Ki xu 
28-30), but the shrine is far older, and its priesthood traced its 
descent from Moses himself (Judges xvm jo) Dan vvis subse 
qucntly either regarded as the embodiment of wickedness 01 
entirely ignored (the list of the redeemed in Rev vn 5-8 omits 
the tribe of Dan altogether) Late speculation that the Antichrist 
should spring from it appears to be based upon an interpret Uion 
of Gen xlix 17 

DAN, a light skinned patrilineal people (foimerlv cannibal) 
sometimes known as the Jul 1 cannibals, on the Trench Ivory coast 
and m Liberia in the basin of the upper Kavally The villages 
art independent Tamily pioperty is joint with individual owner 
ship of person il possessions They pr ictise husbandry and arbon 
cultuie (millet, yam, kola, coco nut oil and rubber) They are 
amnusts and practise ordeal by poison and by boiling oil 
See M 8 Vcndeix, ‘ Ethnographic du Cercle de Man, Cote d'Ivoire, 11 
Revue Ethn et Trad pop (1924) 

DAN, a town which marked the northern limit of Palestine 
reckoned “from Dan to Beershebi ” It is now identified with 
1 ill el-Kadhi, a mound 4 m west of Banias, in a jungle of rank 
vegetation From its western base issues a mighty fountain 
(Leddan), the largest of the souiecs of the Jordan Laish, or 
Leshem (Judges xvm), was its name prior to its conquest by 
migrating Damtes and it formed, seemingly, a colony or de- 
pendence of Sidon Here the Damtes set up Mitah’s grav en image 
(Judges xvm 3of ), and Jeroboam erected one of his golden calves 
(1 Ki xu 29) Its name disappears from history with its cap- 
ture by Ben Hedad of Damascus (1 Ki xv 20) An attempt 
has been made to locate Dan at Banias based on a direct state 
ment of Theodore and a vague allusion of the Jerusalem Talmud, 
but it has against it the definite testimony of Josephus ( intiq 1 
to 1 etc ) and that of Eusebius and Jerome (Onom Sac ) as well 
as the evidence from the survival of the name (both Dan and 
Kadhi signify judge) Tell el Kadhi is now in British Mandated 
Territory A preliminary survey of the mound for exeat ation pur- 
poses has been made since the World War 
DANA, CHARLES ANDERSON (1819-1897), American 
journalist, was bom in Hinsdale, NH, on Aug 8, 1819 In 
1839 be entered Harvard, but the impairment of his eyesight 
in 1841 forced him to leave college From Sept 1841 until 
March 1846 he lived at Brook Farm (qv ), where he was made 
one of the trustees He had previously written for the Harbinger, 
the Brook Taim organ, and had written as early as 1844 for 
the Boston Chronotype In 1847 he joined the staff of the New 
York Tribune, and m 1848 he wrote from Europe letters to it 
on the revolutionary movements of that year Returning to the 
Tnbunc in 1849, he became its managing editor, and in this 
capacity actively promoted the anti silvery cause In 186’ his 
resign ition was asked for, appaitntly because of wide tempera- 
mental ditferences between him and Greeley Secretary of war 
61 /mton immediately made him a special investigating agent of 
the war department, in this capacity Dana spent much time 
at the front, and sent to Stanton frequen^reports He went 
through the Vicksburg campaign and was at Cbickamauga and 
Chattanooga, and urged the placing of Gen Grant in supreme 
command of all the armies in the held In 1864-65 Dana was 
second assistant secretaiy of war He became the ed'tor and 
part owner of the New York Sun in 1S68, aud remained in 
control of it until his death Under Dana’s control the Sun 
opposed the impeachment of President Johnson, it supported 
Grant for the presidency m 1S6S, it wag*i sharp critic of Gr 
as president, and m 1872 took part 111 the Libctal Repub 1 ' 
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sc volt nd uiged Greeley’s nomination It favoured Tilden 
•the DemocratiL cindidate for the presidency, in 1876, opposed 
the Electoral Commission and continuilh referred to Hiyes as 
the 1 frmte president ’ In 1884 it supported Benjamin T Butler, 
the candidate 01 Greenback Labor ind Anti Monopolist parties, 
for the presidency, and opposed Blaine (Republic in) and even 
more hiLerly Cleveland (Democrat), it supported Cleveland 
ind opposed Harrison m 1888, and 111 iSgu, on the free silver 
issue, it opposed Bryan, the Democratic randidile for the piesi- 
denev Dana’s literary style came to be the stvle of the Sun — 
uirnyL, strong, clear, “boiled down” The Art of Newspaper 
Making, containing lectures which he Arote on journalism, was 
published in 1900 With George Ripley he edited The New 
American Cyclopaedia (1857-63), reissued as the Ametuan 
Cyclopaedia in 1873-76 He edited an anthology, The Household 
Book of Poetry (1857) Dana’s Reminiscences of the Civil War 
was published in 1898, as was his Eastern Journeys, Notes of 
Travel He died at Glen Cove, Long Island, NY, on Oct 17, 
1897 

Sec James Wilson, The Life of Charles A Dana (1907) , and Frank 
M OBrien, The Story of the “Sun," New York, 1833-1918 (1918) 

DANA, FRANCIS (1743-1811), American jurist, was born 
in Charlestown (Mass ), June 13, 1743 He graduated at Harvard 
in 170’, was admitted to the bar in 1767, became a leader ot the 
Sons of Liberty, ard m 1774 was a member of the hrst provincial 
congress of Massachusetts He was a member of the Massa 
chusetts Executive Council (1776-80) and a delegate to the Con- 
tinental Congress (1776-78) In the autumn of 1779 he was 
appointed secretary to John Adams, who had been selected as 
minister plenipotentiary to negotiate treaties of peace and com 
merce with Great Britain, and in Dec 1780 he was appointed 
diplomatic representative to the Russian Government He re 
mamed it St Petersburg from 1781 to 1783, but was never 
formally received by the empress Catherine In 1784 he was 
again chosen a delegate to Congress, and in 1785 he became a 
justice of the Massachusetts supreme court, over which he pre- 
sided (1791-1806) with ability and distinction He was an earnest 
advocate of the adoption of the Federal constitution, was a 
member of the Massachusetts convention which ratified that in- 
strument and was one of the most influential advisers of the 
leaders of the Federalist party He died at Cambridge (Mass), 
April 25, 1811 

His son, Richard Henry Dana (1787-1879), was born in 
Cambridge (Mass), Nov 15, 1787 After graduation from 
Harvard m 1808 he was admitted to the bar, but literature was 
his absorbing interest From 1815 until 1821 he was associated 
with Jared Sparks and Edward T Chanmng m the editonal con- 
trol of the North American Review, and in 1821-22 he put forth 
a miscellany, The Idle Man He published his first volume of 
Poems m 1827, and in 1833 appeared his Poems and Prose Wnt- 
» gs, republished m 1850 in two volumes An English edition, The 
Buccaneer and Other Poems, was issued m 1844 Dana died m 
Boston, Feb 2, 1879 

Richard Henry Dana (1815-1882), son of the last mentioned, 
was bom in Cambridge (Mass ), Aug 1, 1815 He entered Harvard 
m the class of 1835, but an illness affecting his sight necessitated a 
suspension of his college work, and in Aug 1834 he shipped before 
the mast for California, returning in Sept 1836 This voyage was 
really a turning point m his career, renewing his health, turning him 
into a self reliant, energetic man with broad interests and k«en 
sympathies, and giving him the material for his Two Years before 
the Mast (1840), one of the best Atpencan boons on the sea 
Not only is this suE widely read at home and abroad, but it 
also nas historic significance It created interest in California 
prior to the gold rush, with Melville’s White Jacket (1850) it 
led to reforms in the treatment of sailors, and it vividly preserves 
a bygoiK} epoch Before the publication of his book, Dana had 
completed his legal training at Harvard, and he now began the 
practice of law, his former experience immediately bunging him 
j a large number of maritime rases In 1841 he published The 
■ Seaman’s Ineyd, republished m England as The Seaman’s Manual, 
A useful and readable book In spite of the ostracism and danger 


it involved, Dana became prominently associated m 1848, with 
the FiLe Sod movement and volunteered his services for negroes 
seized under the Fugitive SI ive Act In 1857 he became a regular 
ittendant at the meetings of the famous Boston Siturday club, 
to the members of which he dedicated his account of a vacation 
trip, To Cuba and Bad (1850) He returned to America from a 
trip round the vvoild in time to participate in the presidential 
cunpaign of 18O0 and aftei Lincoln’s inauguration he was ap 
pointed United States district attorney for Massachusetts In 
this ofticc in 1S63 he won before the Supreme Court of the 
United States the famous prize case of the “Amy Warwick,” 
on the decision in which depended the right of the Government to 
blockade the Confederate ports without giving the Confederate 
States an intern itional status as belligerents He brought out in 
1805 an edition of Whealon’s International Law, his notes con 
stituting a most learned and valuable authority on this subject 
and its bearings on American history and diplomacy, but Dana 
was charged by the editor of two earlier editions, William Beach 
Lawrence, with infringing his copyright, and was involved in 
litigation for 13 years Dana’s political aspirations were largely 
frustrated He declined the position of United States district 
judge, but he became a member of the Massachusetts house ot 
representatives (1867-68), and in 1867 was retained, with William 
M Evarts, to prosecute Jefferson Davis, whose admission to bail 
he counselled Although the Senate refused to ratify Grant’s 
nomination of him for minister to England, he was, in 1877, one 
of the counsel for the United States before the commission that 
met at Halifax, N S , to arbitrate the fisheries question between 
the United States and Great Britain In 1878 he gave up his 
law practice, and he devoted the rest of his life to study and 
travel He died m Rome, Italy, Jan 6, 1882 

For the elder Richard Henry Dana, see J G Wilson, Bryant and 
His Friends (1885) For the younger, see C F Adams, Richard Henry 
Dana a Biography (1890) and Exercises Celebrating the One 
Hundredth Anniversary of the Birth of Richard Henry Dana (Cam- 
bridge, 1916) 

DANA, JAMES DWIGHT (1813-1895), American geo 
logist, mineralogist and zoologist, bom in Utica, New York, on 
the 1 2th of Fcbiuary 1813 He early displayed a taste for science, 
which had been fostered by Fay Edgerton, a teacher m the Utica 
high school, and in 1830 he entered Yale College, in order to 
study under Benjamin Silhman the elder Graduating m 1833, 
for the next two years he was teacher of mathematics to midship 
men in the navy, and sailed to the Mediterranean while engaged 
in his duties In 1836-37 he was assistant to Professor Silhman 
m the chemical laboratory at Yale, and then, for four years, acted 
as mineralogist and geologist of a United States exploring ex- 
pedition, commanded by Captain Charles Wilkes, in the Pacific 
ocean (see Wilkes, Charles) His labours in preparing the 
reports of his explorations occupied parts of thirteen years after 
his return to America m 1842 In 1844 he again became a resi- 
dent of New Haven, married the daughter of Professor Silhman, 
and m 1850, on the resignation of the latter, was appointed Silh- 
man Professor of Natural History and Geology m Yale College, 
a position which he held tiU 1892 In 1846 he became joint editor 
and during the later years of his life he was chief editor of the 
American Journal of Science and Arts (founded in 1818 by 
Benjamin Sillunan), to which he was a constant contributor, 
principally of articles on geology and mineralogy A bibliographi- 
cal list of his writings shows 214 titles of books and papers, be- 
ginning in 1835 with a paper on the conditions of Vesuvius m 
1834, ending with the fourth revised edition (finished in 

February 1895) of his Manual of Geology His reports on Zoo- 
phytes, on the Geology of the Pacific Area, and, on Crustacea, 
summarizing his work on the Wilkes expedition, appeared in 1846, 
1849 and 1852-1854, m quarto volumes, with copiously illustrated 
atlases, but as these were issued in small numbers, his reputation 
more largely rests upon his System of Mineralogy (1837 and sub- 
sequent editions), Manual of Geology (1862, 4th ed, 1895), 
Manual of Mineralogy (1848), afterward entitled Manual of 
Mineralogy and Lithology (4th ed , 1S87) , and Corals and Coral 
Islands (1872, 2nd ed , 1890) In 18S7 Dana revisited the Hawai- 
ian Islands, and the results of his further investigations were pub- 
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lished in a quarto volume in 1890, entitled Characteristics of Vol 
canoes He was awarded the Copley medal in 1877 by the Ro>aI 
Society of London, and the Wollaston medal in 1872 by the Geo 
logical society He was one of the 50 original members of the 
National Academy of Sciences He also took an active part in the 
affairs of Yale college, particularly in the development of the 
Sheffield Scientific school He died April 14, 1895 
His son Edward Salisbury Dana, born at New Haven on 
Nov 16, 1849, was the author of A Textbook of Mineralogy 
(1877 , 4th ed , 1932) and a Text Book of Elementary Mechanics 
(1881) In 1879-80 he was professor of natural philosophy and 
then was professor of physics at Yale He died June 17, 1935 
See Life of J D Dam, by Daniel C Gilman (1899) 

DANAE (Gr da na a anglicized dan'a-e), m Greek legend, 
daughter of Acnsius, king of Argos According to the myth, her 
father, having been warned by an oracle that she would bear 
a son by whom he would be slain, confined Danae 111 a brazen 
tower But Zeus descended to her in a shower of gold, and 
she gave bath to Perseus, whereupon Acnsius placed her and 
her intant m a wooden box and threw them into the sea Thtv 
were finally driven ashore on the island of Seriphus, where they 
were picked up and brought to Polydcctes, king of the island 
For her subsequent adventures see Perseus 
DANAGLA see Barabra 

DANAO, a municipality (with administrative centre and 30 
barrios or districts) of the province and island of Cebu, Philip- 
pine islands, on the east coast, at the mouth of the Danao river, 
17 mi NNE of Cebu, the provincial capital Pop (1948) 
26,461 

Danao is m the centre of a rich agricultural region producing 
rice, corn, sugar, copra and cacao Coal is mined in the vicinity 
According to the census of 1939, there were 3,100 farms m 
Danao, 1,289 °f which were farmed by the owners, 907 bv part 
owners, 903 by share tenants and one cash tenant The vernacu- 
lar is Cebuano 

DANAUS, in Greek legend, son of Belus, king of Egypt, and 
twin brother of Aegyptus He was born at Chemmis (Panopohs) 
m Egypt, but having been driven out by his brother he fled with 
his 50 daughters to Argos, the home of his ancestress Io The 
50 sons of Aegyptus arnv ed in Argos, and Danaus was obliged to 
consent to their marriage with his daughters But to each of 
these he gave a knife with injunctions to slay her husband on 
the marriage night They all obeyed except Hypermestra, who 
spared Lynceus She was brought to trial by her father, acquitted 
and afterward married to her lover Being unable to find suitors 
for the other daughters, Danaus offered them in marriage to 
the youths of the district who proved themselves victorious in 
racing contests (Pindar, Pytlua, ix 1x7) 

According to another story Lynceus slew Danaus and his 
daughters and seized the throne of Argos (schol on Euripides, 
Hecuba, 886) In the other world the Danaides were condemned 
to the endless task of filling with water a vessel which had no 
bottom Crime and punishment alike have been variously ex- 
plained by mythologists 

See articles in Pauly-Wissowa’s Realencyklopadte and W H 
Roscher’s Lexikon der Mytholope , Campbell Bonner, in Harvaid 
Studies, xm (1902) 

DANBURITE, a rare mineral species consisting of calcium 
and boron orthosiheate, CaBj(SiO,i)2, crystallizing in the ortho- 
rhombic system and discovered in 1839 at Danbury, Conn , 
whence its name, and where it occurs embedded in dolomite The 
crystals are transparent to translucent, and colourless to pale 
yellow, they are prismatic in habit, and closely resemble topaz in 
form and interfacial angles Jhere is an imperfect cleavage paral 
lei to the basal plane, hardness 7, specific gravity 30 Splendid 
crystals have been found in Japan 
DANBURY, a citv of southwestern Connecticut, 6s mi 
NNE of New York city, on the Still river, one of the county 
seats of Fairfield countv It is served by the New York, Nevj 
Haven and Hartford railroad The population was 22,067 lr * I 9S° 
apd 22,339 m 1940 by the federal census 
'the city lies in a broad plain, surrounded by the foothills of the 


Berkshire:., and retains much of the delightful aspect of a New 
England village It is the sc it of a state teachers college, opened 
1904 The predominant industry is the manufacture of felt hats 
begun in 1780 Other important manufictures are hatmaking 
machinery silverplated ware, surgical instruments, sill braid, 
thread, ball md roller bearings, aluminum foil, heating units, 
electiomc instruments, precision tools and artists’ brusnes An 
agricultural fur is an annual event 

Danbury vvis settled m 1684 The borough was chartered in 
r8’2 and became a city in 1889 In 1 7,6 a depot of military sup 
plies was established there, which in April 1777 was raided by Gov 
William Tryon of New York In his retreat he was attacked at 
Ridgefield (9 mi S ) by the Americans under Gen David Wooster, 
who was fitally wounded m the conflict Several books about 
Danbuiy were written by James Montgomeiy Bailey (1841-94), 
founder and for many years proprietor of the Danbury News, 
whose humorous sketches in the News made him .elf and the paper 
famous 

The "Danbury Hatters’ Case ” a suit for damages brought by a 
minutacturing firm against 186 hatters of Danbury in 1902 on 
the ground that their boycott vv is a violation of t he Sherman ut, 
is important in the annals of organized labour in America Dam 
ages were awarded to the plaintiff and Ins contention was upheld 
by a decision of the U S supreme court in 1908 

DANBY, FRANCIS (1793-1861), landscape painter was 
born at Common, near Wexford, Ire , and died at Exmouth Devon 
On being elected ARA in 1825 he settled in London In 1 8 '’0, 
however, he quarrelled with the academy and till 1841 lived by the 
lake of Geneva His elder son and pupil, jAMrs Francis Dandv 
(1816-75), specialized in sunrises and sunsets m his father’s 
Turner cum Martin style, the younger, Thomas Danby (1817?- 
86), tried in his Welsh landscapes to imitate Claude Lorraine. 

DANBY, THOMAS OSBORNE, EARL OF see Leeds, 
Thomas Osborne, ist Duke of 

DANCE, the name of an English family distinguished in 
architecture, art and the drama George Dance, the elder (1700- 
68), obtained the appointment of architect to the City of Lon 
don and designed the Mansion house (1739), the churches of 
St Botolph, Aldgate (1741), St Luke’s, Old street, St Leonard, 
Shoreditch, the old excise office, Broad street, and other public 
works of importance His eldest son, James Dance (1722-74) 
was educated at the Merchant Taylors’ school and St John’s 
college, Oxford He took the name of Love and became an actor 
and playwright connected for 12 years with Drury Lane ( healre 
He wiote a number of comedies — the earliest Pamela (1742) 

George Dance’s thud son, Sir Nathaniel Dance Holland 
Bart (1735-1811), studied art under Francis Havman in Italy, 
where he formed a hopeless attachment for Angelica Kauffmann 
From Rome he sent home “Dido and Aeneas” (1763) On his 
return to England he took up portrait painting with great success 
and contributed to the first exhibition of the Royal acaaemv, of 
which he was a foundation member, full length portraits of 
George III and his queen These, and his portraits of Capt James 
Cook and of Garrick as Richard III, engraved by Dixon, are his 
best known works In 1790 he became M P for East Gnnstead 
taking the additional name of Holland He was made a baronet 
m 1800 George Dance’s fifth and youngest sou, George Dance 
the younger (1741-1825), succeeded his father as City surveyor 
and architect in 1768 He had spent several years abroad clueflv 
in Italy, and had already distinguished himself by designs for 
Blackfnars bridge His first important public work was I he re 
building of Newgate prison in 1770 He was a foundation member 
of the Royal academy and the “reveied master ’ of r r John Suane 
His son, Charles Dance (1794-1863), was for 30 years regis- 
trar, taxing ofheer and chief clerk of the insolvent debtors court 
In collaboration with J R Planche and others, or alone, he wrote 
a great number of extravaganzas, farces and romediettas £fc *\ is 
one of the first of the burlesque writers, anu was the author of 
those produced so successfully by Madame \ estns for years Y 
the Olympic • 

DANCE Danring consists in the rhythmical movement ot 
any or all parts # of the body m accordance with some scheme of 
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individual or concerted action which is repressive ol emotions oi 
ldcis Amongst pnmiLive peoples it always has sonit iccompa.ni 
ment by means of which the rhyLhm is emphasized In its simplest 
form this consists m clapping the hands, or beating a drum to 
mark the time, more elaborite is the accompaniment composed of 
several drums each with its own lhjthm, or of an orchestra of 
different instruments frequently every dance has its own song 
which is sung by the performers themselves or by the onlookers 

Among pnmitive peoples the range of movements employed in 
dancing is very wide All parts of the body are used, head, back, 
hips, arms, fingers and even the facial muscles are biought inLo 
play as well as the feet Some performances demand great phvsi 
cal exertion, with leaping and many bodily contortions, as in the 
war ha fa of the Maori 1 In others the dancers confine themselves 
to a monotonous movement of the hands and feet Many ob 
servers have commented on the sameness and lack of beauty m 
sav age dances but such a condemnation is based upon the miscon 
ception that they are performed primarily for the pleasure of the 
spectator Spectacular dances are not unknown, but generally the 
satisfaction of the dancers is of first importance 

Much has been written of the obscenity of primitive dancing 
and it has even been said that it is primarily sexual m intent Evi 
dence from many parts of the world does not bear this out To 
a certain extent all dancing is sexually stimulating, but, except in 
courtship dances, this stimulus may be regarded as a by-product 
Nor is it true that all primitive dance movements are mimetic 
Some are undoubtedly so, as the totemic dances in Australia (see 
Totehism), but in the Andaman islands there is no trace of any 
such significance Often the movements seem to be artistic render 
mgs of spontaneous actions resulting from some emotional state 

As a rule a dance is performed by a group oi groups of people 
all of whom move in the same way Solo dances are rare, though 
not infrequently there is a dance leader who has a special part to 
play All the able bodied adults of the community are expected to 
take part Usually the sexes are segregated, though this is by no 
means universal, but the close embrace, customary m European 
round dances, is seldom countenanced Sometimes certain dances 
are restricted to one sex Unless the dance forms part of a secret 
ceremony, that section of the community which is not dancing acts 
as audience, and often performs the accompaniment Children are 
seldom allowed to jom their elders, but have dances and singing 
games among themselves 

Under certain conditions some individuals, such as those who are 
in mourning or in seclusion at puberty, are not allowed to dance 
They are m an abnormal state and temporarily cut off from soci 
ety, and are therefore excluded from dancing, which is essentially 
a social occupation It is for this reason too that a dance is so 



uiuu a pan. oi uie ceremony wmch terminates a period of isoh 
tion, by joining ip Its performance the individual re-estabhshi 
his membership of the group 

The individual shouts and jumps for joy, the society turns tl 
jump into a dance, the shout into a song ’’ Dancing is a gener 
means pi enjoyment, often of rejoicing But, as indicated above, 
is more*than this Consciously or unconsciously it is a means’i 
reaffirming social unity and occurs on all occasions which are s. 
uallv important at the dose of Passage Rites (q „ )~especial 
those of puberty and tyath, at the imtntion and close of groi 
’E Best, 7 he Moon, vol II , pp 102-103 


icUvitics such ib lighting or (he building of a commun il house, or 
during inter gioup activities such as the tnbll corroborcc m Aus 
tralia or the pcjcc-mxking ot tliL Vmhm ms The lood supply is 
all-import mt to the community and thus among an agncultuial 
people, for instance, seed and hirvest time have social significance, 
ind arc therefore times of dancing 
But except on such occasions as the dance meetings of lot d 
groups and the peace making ceremonies of the And imans the 
sense of souil umLy is felt as a plcisurable 
accompaniment to dancing r itlier than as 
its conscious purpose The signihemec of 
the dances to the dancers and their emo 
tional accompaniment have been very in 
sufficiently studied, and there has been 
much theorizing on little data Many 
dances seem to be magical cciemonies bv 
means of which human beings or nituial 
phenomena are controlled Thus the dances 
of the totemic ceremonies of ecntnl 
Australia ait performed to promote the 
fertility of the animal species concerned, 
and many hunting and war dances appear 
to be intended to influence the hunted game 
or the enemy, so they may be readily 
killed The actions in such dances are 
mostly mimetic, and it is not uncommon 
for performers at important ceremonies to 
be killed if they make any mistake, prob 
ably because it is felt that such faults 
would detract from the efficacy of the dance Accuracy of move 
ment like accuracy of words is essential to the success of magical 
rites From the way in which a dance is performed omens are fie 
quently taken, any mistake or want of spirit being accounted evil 
The border Imp between magic and religion is notoriously diffi 
cult to draw, but among sonic people dancing seems definitely to be 
a form of religious exercise akin to prayer 
Dancing as an incident in courtship is found among many spe 
cies of birds and ammals In all dancing there is an opportunity 
for pleasurable exercise, but some dances are designed to ere 
ate sexual excitement in both performers and onlookers Thus 
in Torres Straits, the unmarried girls watch the bachelors dancing, 
and then each taps on the shoulder the one whom she has chosen , 
and m Australia the occasional periods of organized sexual licence 
are led up to by dancing 

Auto intoxication is induced either intentionally or incidentally 
by dancing, the best known examples of this being the wild ex- 
cesses of the bacchanals and of the shamans of Siberia, who use 
dancing as a means of becoming inspired by their tutelary spirit 
Similar “possession" is induced by priests among savage peoples, 
and the power to do this is often a sine qua non of priesthood 
In a war dance the condition produced is not so extreme, but 
is akin to this The warriors work themselves into a frenzy of 
hatred, and they feel themselves exalted Though many war 
dances may have a supposed magical effect on the enemy, this 
exaltation, this sense of heightened valour, is often one if not the 
only reason for their performance 
Nothing will survive in any human society unless it has a func- 
tional value Within every individual in a community there is a 
conflict of desires On the one hand there is a wish to be outstand 
mg, on the other the longing for a sense of gioup fellowship 
To both these desires dancing at once provides satisfaction The 
dancer can display himself to the best advantage and can do so in 
harmony with others On certain occasions one oj: other of these 
two aspects may be Stressed, as, for instance, the individual aspect 
m dances of courtship, the group aspect m war or peace dances, 
but, to a greater or less extent, both aspects are always present 
Therefore, because dancing is entuely satisfying emotionally, il 
survives m the savage and civilized world when beliefs in its 
magical or religious efficacy have passed away 
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HISTORY 

The term “dancing” in its widest sense includes three things — 
(i) the spontaneous activity of the muscles under the influence 
ot some strong emotion, such as social joy or religious exultation, 
(-) definite combinations of graceful movements performed for 
the sake ot the pleasure which the exercise affords to the dancer 
or to the spectator, (3) carefully trained movements which are 
meant by the dancer vividly to represent the actions and passions 
of other people In the highest sense it seems to be for prose 
gesture what song is for the instinctive exclamations of feeling 
At a Mexican ftast to the god Huitzilopochth the noblemen and 
women danced tied together at the hands, and embracing one 
another the arms being thrown ovtr the neck This resembles 
the dance variously known as the Greek Bracelet or Brawl, Op/ios, 
or Bearsfeet, but all of them probably arc to a certain extent 
symbolical of the relations between the sexes In a very old 
Peruvian dance of ceremony before the Inca, several hundreds of 
men formed a chain, each taking hold of the hand of the man 
beyond his immediate neighbour, and the whole body moving 
forwards and backwards three steps at a time as they approached 
the throne 

The rude imitative dances of early civilization are of extreme 
interest In the same way the dances of the Ostyak tribes 
(Northern Asia) imitate the habitual sports of the chase and 
the gambols of the wolf and the bear and other wild beasts, the 
dancing consisting mainly of sudden leaps and violent turns 
which exhaust the muscular powers of the whole body The 
Kamchadales, too, in dancing, imitate bears, dogs and birds 
The Kru dances of the Coast Negroes represent hunting scenes, 
and on the Congo, before the hunters start, they go through 1 
dance imitating the habits of the gorilla and its movements 
when attacked The Damara dance is a mimic representation 
of the movements of oxen and sheep, four men stooping with 
their heads in contact and uttering harsh cries The canter of 
the baboon is the humorous part of the ceremony The Bushmen 
dance m long irregulai jumps, which they compare to the leaping 
of a herd of calves, and the Hottentots not only go on all fours 
to counterfeit the baboon, but they have a dance m which the 
buzzing of a swarm of bees is represented The Ivennowits in 
Borneo introduce the mias and the deer for the same purpose 
The Australians and Tasmanians in their dances called conobones 
imitate the frog and the kangaroo (both leaping animals) The 
hunt of the emu is also performed, a number of men passing 
slowly round the fire and throwing their arrows about so as 
to imitate the movements of the animal’s head while feeding 
The Gonds are fond of dancing the bison hunt, one man with 
skm and horns taking the part of the animal Closely allied to 
these are the mimic fights, almost universal among tribes to 
which war is one of the great interests of life The Bravery 
dance of the Dabomans and the Hoolee of the BI11I tribe m tht 
Vmdhya Hills are illustrations The latter seems to have been 
reduced to an amusement conducted by professionals who go 
from village to village, — the battle being engaged m by women 
with long poles* on the one side, and men with short cudgels on 
the other There is here an element of comedy, which also 
appears m the Fiji club dance This, although no doubt origin 
ally suggested by war, is enlivened by the presence of a down 
covered with leaves and wearing a mask The monotonous song 
accompanying the club dance is by way of commentary or ex 
planation So, also, in Guatemala there is a public baile or dance, 
in which all the performers, wearing the skins and heads of beasts, 
go through a mock battle, which always ends m the victoiy of 
those wearing tfce deer’s head At the end the victors trace in 
the sand with a pole the figure of some animal, and this exhibi- 
tion is supposed to have soSae historical reference But nearly 
all savage tribes have a regular war dance, in which they appear 
in fighting costume, handle their weapons, and go through the 
movements of challenge, conflict, pursuit or defeat The women 
generally supply the stimulus of music There is one very 
picturesque dance of the Natal Kafirs, which probably refers tS 
the departure of the warriors for the battle The women appeal 
plaintively to the men, who slowly withdraw, stamping on the 
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ground and darting their short spears or asst gats towirds the sky 
In Madagascar, when the men are lbscnt on war, the wotmn 
dance foi a great part of the day, believing that this inspiies 
their husbands with courage In this, however, there may be 
some religious significance These war d inces are totally distinct 
from the institution of military drill, which helongs to a later 
period, when social life has become less impulsive and more re 
flective (The Greek xapi raia represented the surpnse by robbers 
of a warrior ploughing a held TIil gymnopaedie dances imitated 
the sterner sports ot the palaestra ) There can be little doubt 
that some of the characteristic movements of these primitive 
hunting ind war dances survive in the smooth md ceremonious 
dances of the present day But the earlv mimetic d inte w is not 
conhned to these two subjects, it embraced the other great events 
of savage htc — the drama of courtship and marriage, the funeral 
dante, the consecration of labour, the celebration of harvest or 
vintage, sometimes, too, purely fictitious scenes of dramatic 
interest, while other dances degenerated into games (The Greek 
Kenaca and Dionysia had a distinct icference to the seasons ) 
For instance, in Yucatan one man danced in a cowering attitude 
round a circle, while another tollowcd hurling at him bohordos 
or canes, which were adroitly caught on a small stick Again in 
Tasmania, the dances of the women describe their “damber toi 
the opossum, diving for shell fish, digging for roots, nursing 
children ind quirrellmg with husbands Anothei dance, in which 
a woman by gesture taunts a chieftiin with cowardice, gives him 
an opportunity of coming torward and recounting his courageous 
deeds in dance The funeral dance of the Todas (another Indnn 
hill tribe) consists m walking backwards and forwards, without 
variation, to a howling tune of “ha 1 bool” The meaning of 
this is obscure, but it can scircely be solely an outburst of grief 
In Dahomey the blacksmiths, carpenters, hunters, braves md 
bards, with their vinous tools and instruments, join in a dramatic 
dance We may add here a form of dance which is almost pre 
cisely equivalent to the spoken incantation It is used by the 
professional devil dancer of the wild Veddahs for the cure of 
diseases An offering of eatables is put on a tripod of sticks, 
and the dancer, decoiated with green leaves, goes into a paroxysm 
ot dancing in the midst of which he receives the required infor- 
mation This, however, rather belongs to the subject of religious 
(lances 

It is impossible here to enumerate either the names or the 
forms of the sacred dances which formed so prominent a part 
of the worship of ant quity After the middle of the 18th century 
there were still traces of religious dancing in the cathedrals of 
Spam, Portugal and Roussillon — especially in the Mozarabic 
Mass of Toledo 

HISTORIC DANCES, 1 STH- 19 TH CENTURY 

France and Italy — Italy, in the 15th century, saw the renais 
since of dancing, and Trance may be said to have been the nursery 
of the modern art, though comparatively few modern dances 
are really French m origin The national dances of other countries 
were brought to France, studied systematically, and made perfect 
there An English or a Bohemian dance, practised only amongst 
peasants, would be taken to Trance polished and perfected, 
and would at last find its way back to its own country, no more 
recognizable than a piece of elegant cloth when it returns from 
the printer to the place from which as “grey” material it was 
sent The fact that the terminology of dancing is almost entirely 
Freqph is a sufficient indication of the origin of the rules that 
govern it 

The earliest dances that bear any relation to the modem art 
are probably the datises basses and danses flautes of the 16th 
centuiy The danse basse was the dance of the court of Charles 
IX and of good society, the steps being very grave and dignified, 
not to say solemn, and the accompaniment a psalm tune The 
danses hanks or baladtnes had a skipping step, and were practised 
only by downs and country people More lively dances, ‘such as 
the Gaillarde and Volta Were introduced into France from Italy 
by Catherine de’ Medici, but even in tljese the interest was 
chiefly spectacular Other dances of the*same period were the 
Branle (afterwards corrupted to Braule, and known in England 
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as the Brawle) — a kind of generic dance which was capable of 
an almost infinite amount of variety Thus there were imitative 
dances — Branles mimes, such as the Bi aides d<s Ermites Branles 
des flambeaux and the Branles dts lavambhes The Brattle in 
its original form had steps like the Alkmandc 

Perhaps the most famous anc! stately dance of this period was 
the Pavane (of Spanish origin), which is very fully described in 
Tabouret’s Orch&sographie, the earliest work in which a dance 
is found minutely described The Pavane, which was really more 
a procession than a dance, must have been a very gorgeous and 
noble sight, and it was perfectly suited to the dress of the 
penod, the stift brocades of the ladies and the swords and heavily 
plumed hats of the gentlemen being displayed in its simple 
and dignified measures to great advantage 
In the Pavane and Branle, and in nearly all the dances of the 
17 th and 1 8th centuries, the practice of kissing formed a not unim- 
portant part, and seems to have added greatly to the popularity 
of the pastime Another extremely popular dance was the Sara 
band, which, however, died out after the 17th century It Was 


artificial, and m the later and moie prudish half of the 18th 
century the ladies received bouquets instead of kisses in dancing 
the gavotte It rapidly became a stagt dance, and it his never 
been restored to the ballroom Gretry attempted to revive 1L, 
but his arrangement never became popular 

Other dances which were naturalized in riance were the he os 
satse, popular m 1760, the Cotillon, fashionable under Chirles X , 
denved from the peasant branles and dinced by ladies in shorL 
skirts, the Galop, imported from Germany, the Lancers, invented 
by Labordc in 1836, the Polka, brought by a danemg master from 
Prague in 1840, the Schottische, also Bohemian, first introduced 
m 1844, the Bourrec, or Trench clog dance, the Quadrille, known 
m the 1 8th century as the C outre danse, and the Waltz, which 
was danced as a volte by Henry III of France, but only became 
popular in the beginning of the 19th century We shall return to 
the history of some of these later dances in discussing the dances 
at present in use 

Spain — If France has been the nursery and school of the art 
of dancing, Spam is its true home There it is part of the national 


originally a Spanish dance but enjoyed an enormous success for a 
time in France Every dance at that time had its own tune or 
tunes, which were called by its own name, and of the Saraband 
the chevalier de Grammont wrote that “it either charmed or an- 
noyed everyone, for all the guitarists of the court began to learn 
it, and God only knows the universal twanging that followed ” 
Vauquelm des Yveteaux, in his 80th year, desired to die to the 
tune of the Saraband, “so that his soul might pass away sweetly ” 
The Courante was a court dance performed on tiptoe With 
slightly jumping steps and many bows and curtseys The minuet 
and the waltz were both in some degree derived from it, and it had 
much m common with the famous Segmdilla of Spam It was a 
favourite dance of Louis XIV , who was an adept in the art, and 
it was regarded in his time as of such importance that a noble 
man’s education could hardly have been said to be begun until 
he had mastered the Courante 

The dance which the French brought to the greatest perfection 
which many, indeed, regard as the fine flower of art — was 
the Minuet Its origin, as a rustic dance, is not less antique than 
that of the other dances from which the modern art has been 
evolved It was originally a branle of Poitou, denved from the 
Courante It came to Pans m 1650 and was first set to music by 
Lully It was at first a gay and bvely dance, but on being brought 
to court it soon last its sportive character and became grave and 
dignified It is mentioned by Beauchamps, the father of dancing- 
masters, who flourished m Louis XIV ’s reign, and also by Blondy, 
his pupil, but it was Pecour who really gave the minuet its pop- 
ularity, and although it was improved and made perfect by Daub- 
erval, Gardel, Marcel and Vestris, it was in Louis XV ’s reign that 
it saw its golden age It was then a dance for two m moderate 
triple time, and was generally followed bv the gavotte Afterwards 
the nunuet was considerably developed, and with the gavotte be 
came chiefly a stage dance and a means of display, but it should 
be remembered that the minuets which are now danced on the 
stage are generally highly elaborated with a view to their spec- 
tacular effect, and have imported into them steps and figures which 
do not belong to the minuet at all, but are borrowed from all kinds 
^ e ° ng , iml court mm6t w a“ a grave and simple 
dance, although it did not retain its simplicity for long But when 
cxoteTal e 'f orated Jt waa glorified and moulded into a perfect 
K 5 °J H an a S?i*$ ac ?‘ de Portment was most sedulously 
cultivated and most brilliantly polished The “languishing” eve 
T'iC had th8ir due effect m the mmuet if was 
a school for chivvy, courtesy and ceremony, the hundred slow 

fiifedbl rrr ? d CUr , tSeyS > the Wwe* whmh had to he 
S irlSll w Li Ur n Cd t C T pliments ’ the beauty and bravery of 
attire— all were eloquent of graces and outward refinements which 

y® c /T ot boast now The fact that the measure of the nunuet 
has became incorporated m the structure of the symphony™ ows 
how important was its place m the polite world * 7 

The Gavotte, which was often danced as a pendant to the 

sa'Srsy* dance > a 

consisted chiefly of kissing and capering It also became stiff and 


life, the inevitable expression of the gay, contented, irresponsible, 
sunburnt nature of the people The form of Spanish dances has 
hardly changed, some of them are of great antiquity, and may 
be triced back with hardly a break to the performances m ancient 
Rome of the famous dancing-girls of Cadiz The connection is 
lost during the period of the Arab invasion, but the art was not 
neglected, and Jovellanos suggests that it took refuge in Asturias 
At any rate, dances of the 10th and 12th centuries have been pre 
served uncorrupted The earliest dances known were the Turdion, 
the Gtbtdana, the Pti de-gibao, and (later) the Madama Orleans, 
the Alemana and the Pavana Under Philip IV theatrical dancing 
was in high popularity, and ballets were organized with extraor- 
dinary magnificence of decoration and costume They supplanted 
the national dances, and the Zarabanda and Chacona were prac 
tically extinct in the 18th century It is at this period that the 
famous modern Spanish dances, the Bolero, Segutdtlla and the 
Fandango, first appear 

Of these the Fandango is the most important It is danced by 
two people in 6-8 time, beginning slowly and tenderly, the rhythm 
marked by the click of castanets, the snapping of the fingers and 
the stamping of feet, and the speed gradually increasing until a 
whirl of exaltation is reached A feature of the Fandango and 
also of the Segmdilla is a sudden pause of the music towards the 
end of each measure, upon which the dancers stand rigid in the 
attitudes in which the stopping of the music found them, and 
only move again when the music is resumed M Vuilher, in his 
History of Dancing, gives the following description of the Fan 
dango —“Like an electric shock, the notes of the Tandango am 
mate all hearts Men and women, young and old, acknowledge 
the power of this air over the ears and soul of every Spaniard 
The young men spring to their places, rattling castanets or 
imitating their sound by snapping their fingers The girls are 
remarkable for the willowy languor and lightness of their move 
ments, the voluptuousness of their attitudes— -beating the exactest 
time with tapping heels Partners tease and entreat and pursue 
each other by turns Suddenly the music stops, and each dancer 
shows his skill by remaining absolutely motionless, bounding again 
into the full life of the Fandango as the orchestra strikes up The 
sound of the guitar, the violin, the rapid tic-tac of heels 
(taconeos), the crack of fingers and castanets, the supple swaying 
of the dancers, fill the spectator with ecstacy The measure whirl* 
along m a rapid triple time Spangles glitter, the sharp clank of 
ivory and ebony castanets beats out the cadence of strange, throb- 
bing, deepening notes — assonances unknown to .music, but cu- 
riously characteristic, effective and intoxicating Amidst the rustle 
of silks, smiles gleam over white ffeeth, dark eyes sparkle and 
droop and flash up again in flame All is flutter and glitter, grace 
and animation— quivering, Sonorous, passionate, seductive ” 
liuZV 5 a com P aratlv eIy modern dance, having been m- 
rEfi TTf an T. CereZ0 ’ a ceIebrated danc « of the time of 
EftL*™?™,? r ? markable for the free use made in it 
1 j ? 1S Sald t0 be derlved from ancient Zarabanda, 
a violent and licentious dance, which has entirely disappeared. 
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and with which the later Saraband has practically nothing in 
common The step of the Bolero is low and gliding but well 
marked It is danced by one or more couples The Segmdilla is 
hardly less ancient than the Fandango, which it resembles Every 
province m Spain has its own Segmdilla, and the dance is accom 
pamed by coplas, or verses, which are sung either to traditional 
melodies or to the tunes of local composers, indeed, the national 
music of Spain consists largely of these coplas 

The lota is the national dance of Aragon, a lively and splendid, 
but withal dignified and reticent, dance derived from the 16th 
century Passacadle It is still used as a religious dance The 
Cachuca is a light and graceful dance m triple time It is per 
formed by a single dancer of either sex The head and shouldeis 
play an important part in the movements of this dance Other 
provincial dances now m existence are the Jalco de Jerez, a whirl 
mg measure performed by gipsies, the Palotia, the Polo, the 
Gallegada, the Muynerta, the Habas Verdes, the Zapateado, the 
Zorongo, the Vito, the Tirano and the Tnpola Trapola Most of 
these dances are named either after the places where they are 
danced or after the composers who have invented tunes for them 
Many of them are but slight vanations from the fandango and 
Segutdilla 

Great Britain — The history of court dancing in Great Britain 
is practically the same as that of France, and need not occupy 
much of our attention here But there are strictly national dances 
still in existence which are quite peculiar to the country, and may 
be traced back to the dances and games of the Saxon gleemen 
The Egg dance and the Carole were both Saxon dances, the Carole 
being a Yule-tide festivity, of which the present day Christmas 
carol is a remnant 

The oldest dances which remain unchanged in England are the 
Morris dances, which were introduced in the time of Edward III 
{See Morris Dance ) 

Dancing practically disappeared during the Puritan regime, but 
with the Restoration it again became popular It underwent no 
considerable developments, however, until the reign of Queen 
Anne, when the glories of Bath were revived in the beginning of 
the 1 8th century, and Beau Nash drew up bis famous codes of 
rules for the regulation of dress and manners, and founded the 
balls in which the polite French dances completely eclipsed the 
simpler English ones 

The only true national dances of Scotland are reels, strathspeys 
and flings, while in Ireland there is but one dance — the jig, which 
is there, however, found in many varieties and expressive of 
many shades of emotion, from the maddest gaiety to the wildest 
lament Curiously enough, although the Welsh dance often, they 
have no strictly national dances 

Popular Dances of Universal Importance — The Waltz is 
no doubt the most popular of the 19th century dances Its origin 
is a much-debated subject, the French, Italians and Bavarians 
each claiming for their respective countries the honour of having 
given birth to it As a matter of fact the waltz, as it is flow 
danced, comes from Germany , but it is equally true that its real 
origin is French, since it is a development of the Volte, which in 
its turn came from the Lavolta of Provence, one of the most 
ancient of French dances The Lavolta was fashionable in the 
1 6th century and was the delight of the Valois court The Volte 
danced by Henry III was ready a Valse d deux pas, and Castil- 
Blaze says that “the waltz which we took again from the Ger- 
mans in 1795 had been a French dance for four hundred years ” 
The change, it is true, came upon it during its visit to Germany, 
hence the theory of its German origin The first German waltz 
tune is dated *1770 — “Achl du heber Augusta” It was first 
danced at the Paris opera in 1793, in Gardel’s ballet La Danso- 
mame It was mtroduced to English ballrooms m 1812, when it 
roused a storm of ndicule and opposition, but it became popular 
when danced at Almack’s by the emperor Alexander m 1816 The 
waltz d trots temps has a skding step in which the movements of 
the knees play an important part The tempo is moderate, so as 
to allow three distinct movements on the three beats of each bar, 
and the waltz is written m 3-4 time and m eight-bar sentences 
Walking up and down the room and occasionally breaking into the 


17 

step of the dance is not true waltzing, and the habit of pushing 
one’s partner backwaids along the room is an entirely English one , 
But the dancer must be able to waltz equally well in all directions, 
pivoting and crossing the feet when necessary m the reverse turn 
It need hardly be said that the feet should never leave the floor 
m the true waltz Gungl, Waldteufel and the Strauss family may 
be said to have moulded the modern waltz to its present form by 
their rhythmical and agreeable compositions There are variations 
which include hopping and lurching steps, these are degradations, 
and foreign to the spirit of the true waltz 
The Quadrille is of some antiquity, and a dance of this kind 
was first biought to England from Normandy by William the 
Conqueror, and wis common all over Europe in the 16th and 
17th centuries The term quadrille means a kind of card game, 
ind the dance is supposed to be in some w ly 1 onnected with the 
game A species of quadrille appeared m a Trench ballet in 1 74 S. 
and since that time the dance has gone by that name It then 
consisted of very elaborate steps, which in England have been 
simplified until the degenerate practice has become common 
of walking through the dance The quadrille, properly danced, has 
many of the graces of the minuet It is often stated that tlhe 
square dance is of modem Trench origin This is incorrect, and 
probably arises from a mistaken identification of the terms quad 
nlle and square dance “Dull Sir John” and ‘Tame I would,” were 
square dances popular in England 300 years ago 
An account of the country dance, with the names of some of 
the old dance tunes, has been given above The word is not, as has 
been supposed, an adaptation of the Trench contre danse, neither 
is the dance itself French in origin According to the New English 
Dictionary, contre danse is a corruption of “country dance,” pos 
sibly due to a peculiar feature of many of such dances, hke Sir 
Roger de Coveiley, where the partners are drawn up in lines op 
posite to each other The English “country dances” were intro 
duced into Trance in the early part of the 18th century and 
became popular, later French modifications were brought back to 
England under the Trench form of the name, and this, no doubt, 
caused the long-accepted but confused derivation 
The Lancers were invented by Laborde m Paris in 1836 They 
were brought over to England m 1850, and were made fashionable 
by Madame Sacrd at her classes in Hanover Square Rooms 
The Polka, the chief of the Bohemian national dances, was 
adopted by society in 1835 at Prague Josef Neruda had seen a 
peasant girl dancing and singing the polka, and had noted down 
the tune and the steps Trom Prague it readily spread to Vienna, 
and was introduced to Paris by Cellarius, a dancing-master, who 
gave it at the Oddon m 1840 It took the public by storm, and 
spread hke an infection through England and America Every- 
thing was named aftei the polka, from public houses to articles 
of dress Mr Punch exerted his wit on the subject weekly, and 
even The Tunes complained that its Trench correspondence was 
interrupted, since the polka had taken the place of politics in 
Paris The true polka has three slightly jumping steps, danced on 
the first three beats of a four quaver bar, the last beat of which is 
employed as a rest while the toe of the unemployed foot is drawn 
up against the heel of the other 
The Galop is strictly speaking a Hungarian dance, which be- 
came popular in Paris ill I830 But some kind of a dance corre 
sponding to the galop was always indulged m after Voltes and 
Contre-danses, as a relief from their constrained measures 
The Barn dance is no doubt of American origin, its height of 
pojMarity being toward the end of the 19th century It was cus 
tomary for the farmer who wished to build a new barn to call 
in his neighbours for a “working" and finish the job within a 
short time, after which a dance was “thrown ” The dance is still 
very popular in certain rural sections, and does not necessarily 
confine itself to new or empty barns The square dance, or 
some form of group dancing, is executed to the accompaniment 
of a two- or three-piece string band or the neighbouring fiddle 
The Paul Jones is one of the many “sets” that c "" 

evening of bam-dancing A number of couples are 1 
the performance as well as a “caller" who j?ivcs direct 
action of each couple * 

The Washington Post belongs to America 
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The Polka Maztn ka is extremely popular jn Vienna and Buda 
pest, and is a tavounte theme with Hungarian composers The six 
movements of this dance occupy two bars ot >-4 time, and consist 
of a mazurka step joined to the polka It is of Polish origin 
The Polonaise and Mazurka are both Polish dances and ire 
still fashionable in Russia and Poland Every State ball m Russia 
is opened with the ceremonious Polonaise 

The SchottiscliL a kind of modified polka, was “created” by 
Maikowski, who was the proprietor of a famous dancing academy 
m 1850 The Highland Schottuche is a fling The Fling and Reel 
are Celtic dances, and form the national dances of Scotland and 
Denmark They are complicated measures ot a studied and 
classical order, in which free use is made of the arms and of cries 
and stampings The Strathspey is a slow and grandiose modifica 
tion of the Reel 

Sir Roger de Coverley is the only one of the old English social 
dances which has survived to the present day, and it is frequently 
danced at the conclusion of the less formal sort of balls It is a 
merry and lively game in which all the company take part, men 
and women facing each other in two long rows The dancers are 
constantly changing places in such a way that if the dance is car 
ned to its conclusion everyone will have danced with everyone 
else The music was hist printed in 1685, and is sometimes written 
in 2-4 lime, sometimes in 6-8 time, and sometimes in 3-9 time 
The Cotillon is a modern development of the Trench dance of 
the same name referred to above It is an extremely elaborate 
dance, in which a great many toys and accessories are employed, 
hundreds of figures may be contrived for it, in which presents, 
toys, lighted tapers, biscuits, air balloons and hurdles are used 
Ballet — The modern ballet (q v ) would seem to have been first 
produced on a considerable scale in 1489 at Tortona, before Duke 
Galeazzo of Milan It soon became a common amusement on 
great occasions at the European courts The ordinary length was 
hve acts, each containing several entries, and each entree con 
taming several quadrilles 

Bibliography —For the old division of the Ars Gymnastica into 
palaestnca and saltatoria, and of the latter into cubistica, sphaenslica 
and orthesltga, see the learned work of Hieronymus Mercunalis, De 
arte Gymnastica (Amsterdam, 1572) Cubistic was the art of throwing 
somersaults, and is described minutely by Tuccaro in his Trots 
Dialogues (Pans, 1399) Spbaenstic included several complex games 
at ball and tilting — the Greek xwpwcos and the Roman tngonalis 
and pagamca Orchestic, divided by Plutarch into latio, figure and 
mdicatto, was really imitative dancing, the “silent poetry” of 
Simonides The importance of the xapovo/ita or hand-movement 
is indicated by Ovid —“Si vox est, canta, si mollia brachia, salta” 
For further information as to modern dancing, see Rameau’s Le 
maitre a denser (1726) , Querlon’s X,e Inomphe des gr&ces (1774) , 
Cahousac, La danse ancienne et moderne (1734) , Vuilher, History of 
Dancing (Eng trans, 1897) , Giraudct, Traiti de la danse (1900) 
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JAPAN 

The dance in Japan has its origin m her mythical age Accord- 
ing to the Sth century Kopki, when Amaterasu, the sun-goddess, 
retired In high dudgeon to a cavern, Ama no Uzumeno mikoto 
danced at the cavern’s mouth to lure her out Kagura, the sacred 
dance of today, is traced back to this incident by the native 
literati Records speak of the emperor Inkyo playing on a wa gon 
(Japanese native koto) and the empress dancing at the imperial 
banquet given in 419 on the completion of their new palace build- 
ing In the Orient the dance is as old as history, and when 
some 7.000 Chinese families emigrated to Japan in 540 it is not to 
be doubted that they brought with them their cherished national 
custom In 552 a Korean monarch sent a Buddhist mission to 
Japan and the dance formed a part of their religious ceremony 
The old picturesque dance of China and Korea is still executed 
semi-annually, to the sound of flutes and waving of feathers in 
worship by the followers of Confucius The dance became defi 
nitely established as a Japanese institution by the Ashikaga 
bhogun (1367-1395) Yoshimitsu’s school for dancing, and the 
Shogun incorporated many historical themes of China into dra- 
matic dances With thij invention of the No play by Kwanami 

mtsugu (1406) and its.development by Ins equally famous son 
W Motokijo, the dance became closely associated with the 


national theatre In the i6lh century the fame of the beautiful 
Okum popularized the clinic imong ill chests of souctv But 
the tr ldition begun by her was mteiruptcd in itija when ior 
reasons of public moralitv, women were forbidden to appeal upon 
the stage, male actors and the priests ot buddhi continued the 
incient custom of Korea and Chmt Western billroum dinees 
such as w eltzes and two steps were introduced to J ipan in the 
last quaiter of the 19th centuiy and became a fashion tor 1 tmu, 
but were soon dropped, and then revived again (\ K ) 

Visitors to Japan generally return deeply impressed with the 
beauty of cherry blossoms and the charming giace of the geisha 
girl danee The dance is performed not only by the gasha and 
other dancing professionals, but is given in connection with the 
classical No drama, and it plays an important part 111 the old sty lc 
of aci.ng known as kabuki for, ns an eminent actor ot the old 
school has said, “an actor without ability to dance is like a wrestler 
without strength ” Sacred dances called kagura, very simple in 
character, are given by maidens at some shrines, while Buddhist 
dances, such as Nembutsii odori, may be seen in connection with 
some religious observances 

Speaking of the native dance of Japan, three terms are used 
mat, odori and fun or shosa, all meaning dance, though technically 
differentiated The first has been used to designate the older 
style of dancing which has been in vogue among the upper class 
and come to be performed by professionals It is likened to the 
graceful movements of the erme at sunrise The second, which 
does not appear in literature bet ore the 1 5th century, has been 
applied to the dance that was born and has become a fashion 
among the common people It means the spontaneous expression 
of joy with gesture of hands and feet common to all people The 
third designates the danee woven into the acting on the stige 
Mai may be said to designate a classical, odori a popular and 
fun a diamatic dance Howevei, the fust may also be classified 
into two classical and popular The classical mat is preserved 
in the imperial court in connection with traditional observances 
or m Shinto shrines as kagura, or in No drama, while the popular 
mat is practically the same as odori but called mat according to 
the custom peculiar to certain localities It is generally main- 
tained that in mat the attitude is characterized by solemnity, the 
gesture by elegance and refinement, and the movement by an easy 
and natural flow, while in odon the dance is more natural and 
free in attitude and movement, and the gesture more active and 
subtle, with a greater freedom for variation, allowing even a 
comical or a rustic element to creep m Furi is enlivened with 
dramatic quality However, in many instances the distinction is 
hard, or even impossible, to draw Moreover, the three terms 
may be said to represent different essential elements m the dance, 
rather than its kinds 

The dance of Japan may generally be divided into two classes 
the popular and the special or professional The former is for 
the pleasure of the mass of people who may acquire the art in 
several days or weeks, and it includes such dances as Ise odori 
(time-honoured dance in the province of Ise), Tanabata odori 
(for the festival of the star Vega) and others connected with 
popular festivals, as well as such religious dances as Bon-odon 
(held in summer m memory of the dead), Nmbutsu odon (with 
Buddhist prayers), etc The professional dances are acquired only 
by patient and laborious practice, requiring at least several years 
to master them Some of these dances consist purely of graceful 
movements, while others are enlivened with dramatic elements 
Those with dramatic elements try to narrate a story in rhythmic 
movements or to reveal feehngs of joy, anger, sorrow, love, 
hatred, etc , either expressed or suggested m the songs or music 
played m accompaniment The songs so used are of different 
styles, such as naga uta, tokmagu and ktyomato, all rendered to 
the accompaniment of saints en, the three stringed musical mstru- 
ment, and some with drums and flutes in addition The songs are 
descriptive of scenery, narrative of historical or traditional 
events, accounts of heroes, of love or madness, sometimes they 
deal with ghosts of men and women, or with the spirit of a bon 
or of a spider, etc , an effort being often made to transport the 
observer to the realm of dreams 
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The dramatic dance was originally taught by actors themselves 
until about the beginning of the 18th century, when it became 
an independent profession The pioneers of that profession in 
Tokyo were Denjiro bhigayama, who was originally an actor, 
Kwambci Tujima and Senzo Nishikawa, each the foundei of his 
own school or style, followed by other masters who formulated 
styles of their own, each with a number of followers The most 
influential styles of dancing in Tokyo are Fujtmo ryu, Hanayagi 
tyu, and Wakayagi ryu ( ryu meaning style or school) Those of 
Kyoto are Inouye ryu and Shmozakt ryu, those of Osaka are 
Nishikawa ryu, Yamamura ryu and U mi mo to ryu, while Nagoya 
is dominated by Nishikawa ryu Broadly speaking, the dances 
m vogue in Tokyo are those with a dramatic element, being bold 
and active, cheerful and witty in style, more fitting to be per 
formed by men on the stage than in a room, while those of 
Nagoya, Kyoto and Osaka, which lay great stress upon the grace 
and charm of movement, are more appropriate to be seen m a 
room than on the stage, and performed by female rather than 
male dancers 

According to a rule, the dancer begins at a point one step be- 
hind the centre of the stage, and brings the dance to a close at the 
centre with a stamp of the foot The first step is to be taken with 
an ‘ active” effect and the last with a “passive” feeling Generally 
the dancer, in the course of the performance, describes a shape of 
a folding fan, which symbolizes prosperity as it spreads out 
toavard the end In pose, the face or the head of the dancer is 
considered to stand for heaven, the shoulders for the earth, 
and the waist for the man, indicating the three most important 
points to be considered m the dancing, and suggesting the relation 
of the one towards the others in the order of the universe How 
ever, all parts of the body are used to make the dance well bal- 
anced, graceful and effective While limbs, chiefly arms and hands 
in an endless variety of graceful sweeps and powerful flourishes, 
are mainly relied upon for the rhythmic movement, the waist 
keeps the equilibrium A fan or a tenugui (scarf) is often used in 
dancing, being manipulated to suggest all sorts of things as the 
occasion may require To give a few examples in common prac- 
tice an open fan raised gradually in front signifies the rising sun, 
used m a drinking attitude it may represent a wine cup, a closed 
fan may be used to suggest a st ck, a bow, an arrow, or a gun, etc , 
a scarf may be doubled and thrust into the sash to indicate long 
and short swords worn by a samurai, when redoubled and held 
on the pdm in a smoking attitude it may serve as a pipe, or it 
may be made to describe running water by holding one end of it 
and giving it a quick succession of jerks from one side to the 
other 

It has been the ideal of some great master dancers of Japan to 
give the dance dignity, refinement and charm by investing it with 
idealistic, rather than reahstic, quality, to make it suggestive, 
rather than merely explanatory, to create an interesting design, 
rather than a conglomeration of decorations The dance of Japan 
is unique in many respects, and rich m beauty and tradition as 
the cherry blossoms that adorn the country in spring (See 
Theatre, N 5 Drama, Japanese Architecture Pantomime, 
Fan ) (J Har , Y K ) 

INDIA 

The Dramatic Dance — Dancing and the drama in India are 
inseparable The same words nata, uati, actor, actress, also 
designate dancer, danseuse, and a theatre ( natya-sala , veima) 
is equally a dancing stage The classic Indian theatre is a thing 
of the past, with perhaps some exceptions in the south, but its 
technique survives in the modern “nautch” ( nac ) Dancing is of 
three sorts, according to the content, and two according to style 
Natya is dancing used in a tfrarna ( mtaka ) as part of the plot (the 
word natayati, “gesturing,” or “acting as if,” is a regular stage di 
rection whenever a particular action or mood is to be portrayed) , 
nrtya is dancing that expounds a theme by means of explicit 
gestures , nrtta is dancing to music, but without a definite theme, 
and includes folk (deh) dancing The first two are of the saitie 
character Beyond this, tdndava is a masculine and vigorous style 
of dancing , lasya a feminine and graceful style 


The dance m its higher forms (nrtya), as distinguished fiom 
merely decorative, and from the folk dime is i sort of pinto--, 
nume m which a story is told, 01 events 01 persons illuded to, 
by means of formal gestures (angil abhinaya) presented in a 
rhythmic sequence and accompanied by singing and insti umental 
music, it is a kind of visible poetry with a definite meaning 
Treatises on dancing are essentnlly dictionaries of gesture defin 
ing certain positions and movements of the head, neck, eyes and, 
above all, the hands, the latter are particularly used to convey 
exphciL meanings, the held and eyes to express emotions A 
single “hand,” for eximple, the “flag” ( pataka ) hand, in which the 
fingers are extended in contact as when giving i slap, may have 
twenty or more meanings, dtpending on the way m which it is 
moved or the position in which it is held, and on the context of 
preceding and following “hands ” In this Lind of dancing the 
movement of the lower limbs is restricted to i quite subordinate 
rhythmic accompaniment, the dincei may indeed be seated 
The dance is accompanied by singing (by the dancer or by a 
chorus) and by instruments (usually in the north i sarangi and 
drums, in the south i tambura and drums) The whole course of 
the dance may be summarized is follows ‘ The song should be 
sustained in the throat, its meming must be shown by the hands, 
the mood must be shown by the glances, rhythm is marked by 
the feet Tor wherever the hand moves, there the glances fol 
low, where the gl inces go, the nund follows, where the mind goes, 
the mood follows, where the mood goes, there is the flavour " 
(Coomaraswamy and Dugginli, Mirror oj Gesture ) 

Dance Songs — The songs of bayaderes are the lauds and songs 
of devotion of classical poets, the theme of their dances, the 
deeds of Krsna, and the interplay of hero and heroine with their 
esoteric meaning All conditions in India are penetrated and 
illuminated by a devotional culture Three examples of songs, 
sung by the dancer while dancing and forming the theme of the 
dance, may be quoted the first from northern India (Mathura), 
the second from the south (Tanjore), the third with an antiquity 
of a millennium md a half 

The Loneia Wii e 

Left all alone, my darling gone to another land, how 
can I pass the days and nights? 

Left all alone, wringing both her hands, left all alone 
The rainy seison has begun, the lightning flashes, the 
night is dark, left all alone 
Senseless is my darling, my bed lies empty, left all 
alone t 

It should be explained thit it is usual to abandon warlike 
operations during the rainy season, hence, if a man has not at 
that time returned, the suftering of the woman left at home is 
intensified by every reminder of the time when he should have 
been expected In the actual dance, which is one of those that 
can suitably be performed seated, not only is the emotional e\pe 
rience clearly expressed, but the rain, the lightning and the dark 
mghL can all be represented 
The words of a Tanjore song are descriptive of Visnu 

Is he the great being who rides on Garuda? 

Is he the great being who sleeps on a snake? 

Is he the great being who lifted Ml Govardhana 
upon his little finger? 

Is he the great being who assumed the form of 
the bish Avatar? 

The avatars of Visnu are then given successively 
fhe words of Malavika’s dance in Kalidasa’s classical Sanskrit 
play, the Maltfvikagwmtra (Act 11 ) are as follow 
My beloved is hard to obtain, be thou witliou^ hope with respect 
to him, O my heart 1 

But lo, I feel a throbbing in the outci corner of my left eye 1 , 
How then is this man, seen only after a long time, to be won? 
My Lord, reflect that I am devoted to thee with ardent longing! 
The stage direction, Iti yathaiasam abhmayati, is “She gestures 
in accordance with the flavour (or sentiment) ” 

Like Indian music, the dance form begins and ends, from a 
Western point of view, unexpectedly there is no emotional eri-us, 
no excitement Above all, it is not an exposition of the 
*A good omen 
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personality Aesthetic experience, from the Indian point of view, 
is the work of the spectator, ill that the artist cm do is to pio 
vide the conditions The dance is m no way strange or exotic 
to the Indian audience, its continuous rhythm, which can be more 
nearly paralleled in Western art by the music oi Dach than by that 
of Beethoven, leads the spectator not iway from himself, but far 
into himself It is just because the visible spectacle is not insist 
ent, not something to be curiously observed, but something that 
penetrates beyond the threshold of consciousness to the inner 
world ot each beholder, that it can be watched for many hours 
without fatigue Circumstantially, of course, the dance is more 
varied than at first it seems to be, for example, not only do the 
themes of successive dances changt, but with every hour of the 
night the modes of the accompanying music must change, in ac- 
cordance with a well understood convention It is not this varia 
tion, however, that explains the lack of monotony, that is due Lo 
a quality inherent in the art itself, whereby the spectator loses 
consciousness of the passage of time It will be understood that 
this is not an art which can be tiansported to a foieign land, and 
perhaps the only opportunity that Europeans in Europe htve ever 
had to witness oriental dancing was when King Sisowath brought 
his Cambodian dancers to Marseille and Pans 

Aesthetic Experience — Mention has been made above of 
flavour in Indian aesthetics Flavour (rasa) is that emotional 
quality which distinguishes a work of art from a mere statement, 
and aesthetic emotion from the emotions experienced yi daily 
life To the Indian, the dance, like any other art, has a spiritual 
significance independent of its theme oi charm, for “by clearly 
expressing the flavour, and enabling men to taste thereof, it gives 
them the wisdom of Brahma, whereby they may understand how 
every business is unstable , from which indifference to such busi- 
ness, and therefrom, arise the highest virtues of peace and 
patience, and thence again may be won the bliss of Brahma ” 

The so called oriental dancing of the European stage is in 
almost all respects unlike the dancing of the East where, for 
example, the dancer is always more, and not less, fully clothed 
than are other women m daily life, and where, if there be in the 
dance some erotic allusion, this not only has a definite significance, 
but is made in such a way as entirely to escape the notice of a 
western audience The movements of the so-called oriental 
dancers of the West are indeed sinuous, but the fluidity of east- 
ern movement is something far more than this It is not even 
serpentine, but more like the wreathing of smoke Nothing m 
India corresponds to the ball room dancing of Europe and Amer- 
ica, the mixed dancing of this kind is shocking to Indian ideas of 
propriety 

Education —Dancers (female) are to a certain extent trained 
(Plate III, figs 3, 4) by performers of their own caste and sex, 
but more especially by male dancing masters, Brahmans, who are 
familiar with the literature as well as the practice of the art 
Ganadasa speaks of the art as "a pleasing sacrificial feast to the 
eyes of the gods and the one chief amusement of human 
beings ” He exhibits his pupil Malavika before the king, queen 
and certain courtiers Her performance is adjudged perfect m 
the following terms “AU was blameless, and m accordance with 
the rules of art, for the meaning was completely expressed by 
her [upper] limbs, which were full of language, while the move- 
ment of her feet was in perfect time, and she represented the 
moods to perfection In the successive developments of the 
acting, emotion kept banishing emotion from its place, it was, a 
vivid picture of a series of passions” ( Malavikagmmitra , Act 11 ) 

An account of the education of a dancer is found in the Tamil 
Silappadtgaram, ch T11 She is initiated m her fifth year by means 
of the tandryampidipMu ceremony Here a horizontal rod, Wound 
about with flowers and a new cloth, is held by two dancers The 
hew pupil, bringing offerings of coconut, betel leaves, etc , and 
standing, on grains of rice, symbolizing plenty, touches the rod 
with folded hands, repeating verses chanted by the instructor in 
honour of Ganapati and Jayanta At the same time the instructor 
holds the pupil’s feet and moves them according to the steps 
of the dances,, and anklets with bells are placed on the ankles 
This is a life dedication to the calling of a dancer Instruction is 


begun in her stventh year, and must last dt least five yeais The 
theoretic il part is usually given by a Brihnvm teichcr, the prac- 
tical cxeicises by an eldeilv and retired danseuse In her twelfth 
year the pupil may appear 111 public and the teacher receives a 
rev ird 

Domingo Pies, writing about 1520, descubes a room in the 
Vijayanagar palace in which the royal dancers practised and per 
formances vveie given On one side was “a painted recess where 
the women cling on with their hands in older better to stretch 
and loosen their bodies and legs” Presum ibly there was a hori 
zontal rod against the wall, like that used by modern ballet 
dancers for practice At the other end ol the room was Lhe place 
occupied by the king during a performance, and in the middle of 
the wall was a golden image of a woman, or rather girl of 1 2 years, 
with her arms m the position taken at the end of a dance 

Generally speaking, the costume ol a dancer does not differ 
markedly from that of local fashion, except by its greater uch 
ness One part of it, the bells, however, is special and essential 
a string of these, a hundred or two hundred in number, is bound 
round the ankles at the time of dancing, and the sound of these 
bells, as the dancer moves her feet in time, forms part of the 
music When the dancer ties them on before dancing, she will 
invariably touch them to her eyes and forehead and murmur a 
brief prayer, and those who are learned in the lore of dancing 
say that “that dancing is vulgar and inauspicious which the 
actress does not begin with prayer ” 

Like other vocations m India, that of music, dancing and 
acting is in the main an hereditary profession There have always 
been and still are some Brahmans and others of high caste who are 
expert both m the theory and practice of music, but the profes- 
sion as practised by members of special castes has always had a 
low social status At the present day the “Anti Nautch move- 
ment” represents an endeavour to boycott the professional dances 
on puritanical grounds (with reference to the morals of the 
dancers, not to the character of the dance) It is desired to ban- 
ish the danseuse alike from private and public entertainments and 
from all connection with temple service 

HISTORY OF THE DANCE IN INDIA 

Vedic Dances — Ritualistic dances are mentioned m the Vedas 
Thus, m the Mahavrata ceremony, women celebrate to the sound 
of the lute the patrons of the ceremony, maidens dance round 
the fire with water pitchers while the Stotra is being performed 
They pour water on the fire, an act of sympathetic magic intended 
to produce ram, and the song shows that they desire richness m 
nulk, as well as water for the cows At the close of the Horse 
Sacrifice also girls dance round the Marjaliya fire with water- 
pots on their heads, beating the ground with their feet and singing 
“This is honey” They are said to endow the sacnficers with 
might Again, four or eight women dance at the house of the 
bride, at a wedding 

The word tyah in the Black Yajur Veda refers to the accom 
paniment of recitation by pantomimic gesture the Nat a Sutras 
mentioned by Panim must have been handbooks of gesture, analo- 
gous to the later works on abhtnaya 

Dancing as a Court Function — In the Buddhist and Epic 
periods, dancing is well known as a normal court function and as 
a means of paying honour to a king or distinguished guest Thus 
the festival of the gods takes place in Indra’s city, he is host, 
and the other gods come and take their seats in due order as spec- 
tators of the dance of the Gandharvas and Apsarases The gods 
themselves may smg and dance in honour of a human saint, but 
the dancers and musicians proper are the Gandharyas and Apsa- 
rases The latter are beautiful girls, often employed by the gods 
to seduce the great saints from their meditations, for which there 
is a parallel m the Buddha legend in the attempted seduction of 
Gautama by the three daughters of Mara, who dance before him 
More otten the Apsarases are simply the dancers in heaven, by 
whom the gods are entertained and honoured Equally character- 
istic was the keeping of troupes of dancers at loyal courts on earth 
Whatever the social status of professional dancers may always 
have been, and despite the fact that the art, like others, is an 
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almost purely professional vocation, ft is certain that dancing m 
the Gupta and mediaeval periods was also an aristocratic accom- 
plishment, affording in tbs respect a parallel to the state of 
painting at the same time 

Dancing as an Accomplishment — Dancing and music as a 
loyal accomplishment may be illustrated bv the following ex 
amples In the Divyavadana (Cowell and Neill, p 544 et seq ) 
King Rudrayana plays the lute (vmd) while his wife CandravatT 
dances, the Gupta emperor, Samudragupta, had coins struck in 
which he is represented as seated and playing on the lyre or lute, 
while an mscnption of the same great monarch at Allahabad 
records his skill in music Kalidasa represents King Agnivarman 
as competing with actois in their art In Devendri’s Uttaradhya- 
yana tika. (Meyer, Hindu Tales, p 105) King Udayana plays on 
the lute while his wife dances, but drops the plectrum of the 
lute, at which the queen is angered and asks “Why have you spoilt 
the dance?” In the Mahavamsa, ch km, v 82, 83, Parakrama 
Bahu I (of Ceylon) is said to have built a theatre beside his 
palace “that so he might hsten to the singers, and witness 
the delightful dance,” while bs queen Rupavati, who was young 
and beautiful, and an embodiment of all the traditional virtues 
of a Hindu wife “was skilled in dancing and was richly endowed 
with a mind as keen as the point of a blade of grass ” These 
instances will suffice to show that the modem prejudice against 
dancing as an art to be studied by persons of honourable social 
status has no foundation m classic tradition 

Dancing as a Religious Office. — Still more interesting is the 
ritual service of dancing in temples The proper occasions of 
dancing are festivals, celebrations, processions of men or gods, 
marriages, reunion of fnends, first occupation of towns or houses, 
the birth of children and similar auspicious events The dance is 
essentially an honour paid to the chief guest, and particularly to 
kings Now the daily ritual or service performed at the shrine 
of a deity is essentially the same as the daily service of a king, 
and it is therefore only natural that dancing before the slinne 
should form a part of the regular morning and evening offices At 
wealthy shrines a considerable number of Devadasis (“women 
servants of the deity”) are permanently attached to the temple, 
both to perform this office ahd to take part in the dramas which 
are presented in the temple on certain holidays This practice has 
survived m southern India to the present day, but we have earlier 
records of it on a more lavish scale (N M Penzer, The Ocean of 
Story) Inscriptions of Rajaraja and other of the Cola kings (in 
the Tanjore district, at the beginning of the nth century) refer 
to theatres and the establishment of large numbers of dancers in 
connection with temples, and for tbs purpose we find that pri- 
vate as well as royal endowments were made Thus the assembly 
or town council of Sattaniir gave lands for the maintenance of 
Sanskrit plays, Rajaraja brought from other temples and settled 
at Tanjore as many as 400 dancing girls, Kulottunga III ap- 
pointed an additional dancing master in the temple who had to 
dance with gestures The entertainment of the god enshnned is 
modelled upon that of a god in bs heaven, and that of a king on 
earth 

DANCES OP THE GODS 

The Veda knows of gods who dance, thus, In Rtgveda x, 72, we 
have a creation hymn in which the gods, dancing apparently in 
a nng, set up a rhythmic flux in the primeval waters, and this 
magic dance sets all nature m motion 

When there, 0 gods, ye stood b the primeval sea, holding 
each the other by the hand, then rose from you as dancers 
(nrfyat&m tva) clouds of dust 

Indra is also said to appear as an aged dancer, as a presage of 
victory in battle, Usas, thS Dawn, is called a dancer adorning 
herself But none of these conceptions of a dancing god or gods 
seems to have had the importance later attained in the case of 
Siva, who as the divine dancer par excellence is known as 
Nataraja 

Dance of Siva. — We find an invocation (commencement of 
the Mirror of Gesture ) addressed to Siva, the great patron of the 
drama and an actor whose gesture is the world process whose 


speech is the sum of all languages and whose ornaments are the 
moon and stars His dances are tandava dance 3, enugetic and 
\1r1le The most significant is the mdanta, represented in the well 
known south Indian metal images of Nataraja I he signifi 
cance of tbs dance is often alluded to in the mediaeval Saiva 
literature “Our Lord is the dancer, who, like the heat latent in 
firewood, diffuses his power m nund and matter, and makes 
them dance in then turn ” More specifically, the dance repre 
sents the deity’s five activities (Ranrakrtya ) , viz, the world 
process of creation or evolution, maintenance, and destruction 
or involution, the embodiment of souls and their release from 
the cycle The drum in the upper right hand stands for creative 
sound, the flame m the upper left for the fire of destruction or 
change It should be understood that in Indian mythology tht, 
cosmic process is conceived as a succession of vast cycles 0$ 
manifestation and nonmanifestation, or creation and destruction, 
and also that the phenomenal world at all times is one of perpetual 
change, involving perpetual creation and destruction The dance 
is the entire process m all its complexity, and it is only rightly 
apprehended when it is realized as taking place within the wor 
shipper’s own consciousness Siva is also called Sudalaiyadi, 
Dancer of the Burning Ground (cemetery), and the heart of the 
lover of god, made bare of all else, is this bare field prepared for 
lnm The same idea is met with in connection with the goddess 
m the form of Kali 

I have made a burning ground of my heart. 

That Thou, Dark One, haunter of the burning ground 

Mayest dance the eternal dance therein 

Siva also performs an evening dance on Mt Kailasa, before 
the assembled gods and the goddess, and paintings of the subject 
are known The elephant headed deity, GaneSa (Ganesha, Ga- 
napati), son of Siva, is also spoken of as taking part m tbs eve- 
ning dance, and is represented in sculpture as dancing It is prob- 
able that most of the dances referred to above belong to the non- 
Aryan and ancient Dravidian elements in the personality of Siva- 
Rudra The tandava in particular, and the dance of Kali, must 
have been originally orgiastic dances, later interpreted in a pblo 
sophical and mystical sense The principal “primitive deity" m 
Ceylon, Gale Yaka, the God of the Rock, is worshipped by an 
annual dance on the summit of the rocks sacred to him, with 
wbch may be compared the ritual dances of south Indian hill-men 
m honour of Murugan 

Wble every Saiva temple in southern India has a copy of the 
metal image of Siva as Nataraja kept m a special hall of audi- 
ence (sabha mandapa) at Cidambaram, he is worshipped m tbs 
form as the principal deity, there in the Golden hall ( kanaka - 
sabha) is the premier Nataraja image of the south The west- 
ern and eastern gopurams of this temple, dating from the 
13th century, contain sculptured panels with accompanying 
text, illustrating no less than 93 of the 108 dancing poses 
described in the Bharatiya Natya lastra 

Dances of Other Deities — The elephant headed deity, Ga- 
neSa, son of Siva, is a patron of the stage, and bmself often 
dances In Buddhist art numerous feminine divinities, corre- 
sponding in a general way to Kali of the Hindu pantheon, are 
represented as dancing Dances of victory are attnbuted m the 
Silappadigaiam to Subrahmanya, the god of war According to 
the commentator, Adiyarkunallar, Subrahmanya, having slam the 
demon Surapadmasura, danced his war dance of triumoh on the 
heaving wave platform of the ocean stage, to the accompaniment 
of the rattle of bs drum, and subsequently danced m derision of 
the flying demons the kudaikuttu, or umbrella dance This dance 
is still sometimes performed during temple prScessions, when the 
god’s umbrella bearer cuts some capers with his unwieldy parasol 
borne before the deity Other familiar dances of a deity are those 
of Kj-sna, the cowherd incarnation of Visnu One of these is the 
pot-dance (kudakuttu), originally a pastoral folk dance, but used 
by Ky$na as a dance of victory after the defeat of Bknasura 
Another dance of victory took place after the poisonous dragon 
Kahya finally had been o\ercome Krsna is again often reore- 
sented dancing a cbldish dance with a «*at of butter, 0 
he was very fond But the most significant of bs'danc^ 
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rasa mandala, the circle of p ission, a round dance in which the 
milkmaids took pait on moonlit nights beside the Jamna 
FOLK DANCES 

Folk dances ( desi , te, “countrified”) still are md no doubt 
have always been found all over India, among agriculturists and 
m primitive tribes everything is celebrated and solemnized with 
the dance It should he observed that, as Col Hodson lias re 
marked, primitive culture is the matrix of the higher, thus the 
folk dances have not only an interest of their own, but also they 
provide the material from which the dances of the aristocracy and 
of the higher ritual are derived Indeed, there are many folk 
dances which make their appearance in the most artistically 
sophisticated spheres as dances de divertissement Befoie refer 
ring to these, however, vie shall discuss the dances of the people 
in their original envnonment 

There are, for example, courtship dances among the Santals 
On full moon nights the dium is sounded and the girls assemble 
under a big banyan tree, their dresses decorated with flowers in 
spring, with feathers in winter Meanwhile the young men with 
a banner and musical instruments gather in the rice fields beyond 
The girls do not seem to see them, but aie chattering together 
and completing their toilet Then the banner and drum come 
forward , the > oung men approach the girls, who stand in a row, 
linked in pairs, arm in arm The girls sway to and fro with the 
music, bending and rising, they advance and retire, but never 
actually mix with the young men It is only after the dancing 
that young men and women have any opportunity to meet and 
court The Santals have also their decorative dances de diver 
ttssement , for example, “the gathering of indigo,” and “the quar 
rellmg of co wives ” 

In Bengal there is a women’s ritual dance, never seen by men, 
the drummer remaining behind a curtain This takes place during 
the Indra puja festival on full moon nights The women dance 
and sing erotic songs and in the morning they go down to the liver 
and bathe 

A kmd of dancing especially characteristic of southern India 
and Ceylon is the so called devil dance ( Yakkun netuma ) This 
is a violent male dance, thus of tandava character Used pri- 
marily ns a means of exorcism, it is performed in cases of sick- 
ness The possessing yakkas, regarded as demons causing disease, 
are first invited by beat of drum to attend the performance, 
afterwards, having been thus entertained, they are asked to take 
their departure 

The Nongkrem dance, one of the greatest festivals in the Khasi 
hills, is an essential part of the goat sacrifice performed by the 
Siem of Nongkrem "the sacrifice is followed by twenty two men 
armed with swords and cowries (fly flaps) Having danced before 
the altar, the party returns to the house of the Siem priestess and 
executes another dance in the great courtyard Then follows 
a great dance of girls and men m front of her house then 
there is the dance of the men After gyrating for some time 
two men at a time rapidly approach one another and dash their 
swords together in mock combat Dancing forms part of the 
ceremony of placing the ashes in the sepulchre of the clan ” With 
the last feature may he compared the honouring of the body of 
the Buddha before the cremation, with song, dance and music, 
as mentioned m the Mahdparmtbbdna Sutta 

Primitive dances are often symbolical enactments of events 
which the people desire to be successfully accomplished “The 
Bhils danced at their festivals and before battles The object 
was to obtain success m battle by going through an imitation of 
a successful battle ’beforehand The Sola dance of Gonds and 
Baigas m which they perform the figure of the grand chain of the 
lancers, only that they strike their sticks together instead of clasping 
hands as they pass, was probably once an imitation of a combat It is 
still sometimes danced before their communal and hunting parties” 
Among* the Angaraj Nagas, “Dancing singing go hand in hand 
with ceremonial dress the songs sung include both particular 
songs traditionally associated with the occasion, and sometimes in 
archaic language not fully understood except by those skilled in them” 
or a highly developed sign language (Col Hodson, Primitive Culture 
of India ) , * 

It is by no means unusual to meet with the folk dances in the 


environment of the higher cultuie The Sangita Ratnukaia, an authori- 
tative work on music and dramatics enumerates 10 vancties The 
Tamil Silappadifeinm enumerates 14 dances ol which the mijontv 
are lor use at the Indi 1 Puja festival and of these seveial, such as 
Kottavai s dance with a lice measuie, are of folk charactei We also 
meet with these folk dances on the classical stage, as in the Kar- 
puramahjari of RajaSekham we have a circular dance performed hv 
girls another m which the dancers face each other in two rows, and 
also the stave dance (danda lasa) lefened to above This danda tasa, 
in which the dancers hold short staves in each hand striking them 
against those of the neighbouring dancer alternately to right and left, 
is also fiequently depicted in decorative temple sculpture (fig 6) 
The rasa mandala and other dances of Krsna with the milkmaids of 
Brndaban aie of folk character, being constantly lepiescnted m paint- 
ings of the Rajput school, and are typically circulai dances in which 
the figuie of Kr$na is multiplied Not infrequently Krsna and Radha 
occupy the centie of the field, whirling round with feet together and 
leaning apart with hands clasped at full arm’s length 
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MODERN DANCING 

Until 1912, modem dancing was a decadent phase of 18th and 
early 19th century forms In that year began a new era of popular 
dancing, m which 20th century industrialized society finally broke 
away fiom the courtly steps which had expressed the emotions and 
social attitudes of another civilization and found new steps to fit a 
new cultural situation America led the way in this renaissance Until 
the turn of the centuiy, dancing in the United States was a slavish 
imitation of standaidized and well-worn European steps The polka, 
schottische, Viennese waltz and cotillon were all favoured by Yankee 
dancing masters of the 19th centuiy Sectional groups in the country 
developed indigenous group dances, such as the Paul Jones and the 
square dance But these failed to affect the prevailing trend 

In 1912, comudent with the nse of ragtime and jazz in popular 
music, the United States gave birth to a new form of dancing whose 
nervous and gyrating motions were well suited to express the emotions 
of a mechanical, urbanized civilization The first jazz dances of this 
century, the Turkey Tiot, Bunny Hug, and Grizzly Bear, were often 
crude, vulgar and ugly But the sense of exhilaration and release ex 
pencnced by the dancer of these steps caused them to sweep the 
country Elderly people, as well as boys and girls, were caught up 
m a dance enthusiasm that writers of that period called the “dance- 
craze” From then on, dancing was taken ovei by the common 
people, and became an authentic expression of their moods and 
feelings 

Before the World War of 1914 to 1918 Mr and Mrs Vernon Castle 
were the principal exponents of popular dancing They took the 
crudeness out of the early jazz steps and introduced the first lefine 
ments into ballroom dancing The most important of their original 
dances was the Castle Walk, a long-legged walking step in which the 
lady was backed aiound the 100m continuously The Castles also 
pioneered when they imported a Spanish- American dance to this 
country They introduced the Tango, 9 sinuous and extremely grace- 
ful dance whose point of ongin was Argentina The Tango remained 
populai until verv recent years 

Between 1912 and 1915 new dances sprung up and disappeared in 
very rapid succession Of moie than one hundred new dances intro- 
duced during that time, the Hesitation, to Waltz music, and the 
Maxlxe, impoited from Brazil, were the most popular Between 1915 
and 1935, with the exception of the Chaileston, which had a slight 
vogue in 192 5, no new dance ever achieved any noticeable degree of 
popularity The Charleston was most popular as an exhibition dance 
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by amateurs and was extensively used in musical comedy choruses holding the first step for two beats the second and thud steps of 


The Balance The Balance is a Hesitation Step iorwjid, back ’ 
to the side with the whole weight upon one foot andrise, point 


n ugly dance and short lived 

In 19^5 Arthur Murray, a protege of \ernon Castle, standardized - .. _ 

ballroom dancing He simplified all modern dancing by introducing ing the frLC foot forward, back or to the side witn trie toe j 
five fundamental steps In 1930 Mr Murray intioduced the West- touching the floor The Balance is used m many combinations 
chestei style of dancing popular with college students This new both the Fox Trot and the Waltz When danced to Fox trot mut 
youthful step called for a sixth basic movement — the Running Step it is given two counts When danced to Waltz music, it is given in ^ 
The staple dance steps of the present generation are the Waltz and It is a very graceful step, interesting to do, and, moreover, a 
the Fox Trot After a lengthy popularity, the Tango died out The means of developing a go ' ~ r 1 “ 

Cuban Rhumba, an intricate dance, and the Conga are giowing in The Pivot is simply 
public favour Especially among the more sophisticated circles in 
largei cities the Rhumba is close in populauty to the Fox Tiot (1940) 


aciot of balance 

particularly giaceful and effective way 
of making a quick turn Always see that one foot is directly in front 
of the other Rock forward, on right foot, bringing the entire weight 


Among the younger people of the more moderate economic classes upon the ball of the forward foot, and spin round making a quarter 

,, oi _° ... .1 .1 r__tk t. ----- ■ - " 1 u._, __ a. 1 u t — * a nd repeat thL motion 

lown as syncopated steps because 
of the music , you take three quick 
fourth beat The syncopated steps 


Rock b ick on the Lft foot, and repeat thL motion 
The Running Steps are known as syncopated steps because 
iree steps are taken to four beats of the music, jou take three quick, 
unmng steps, then pause o 
helpful to the lady 1 


the Shag and the Eindy Hop arc popular These two “jitterbug” 
dances followed on the heels of he craze for swing music, which 
developed after 1935 and saw the inception of a second “dance- three steps 
craze ” The Shag is a fast, ncivous, hopping dance, performed ‘ 

time to strongly accentuated rhythm 

The growing popularity of swing dancing led in 1937 to the first quickly This is 
of a senes of group-dances The Big Apple, which swept the United rapidly in order 

States dunng 1937, was a combination of several “jitterbug” steps, steps are faster tl — „ - 

including the Shag and the Lindy Hop, as well as the addition of best to take long steps, whether they bL fast 
such vivacious movements as the Suzy Q and Truckin’ In the Big betrays a lack of confidence 
Apple, the “caller," an appendage of the 18th century group dancing, “ ~ 1 ‘ f "" 


following because they teach her ti 
decided asset to one who must change her step 
.. -J follow various partners Although the running 

faster than walking steps, they are just is long It is always 
. . . •, n-„. f--* -r slow A short step 

must "ti am his feet by constant practice to do the various 


the centre of the ling and perform a figure f— — 

In the summer of 1938, Mr Murray imported the Lambeth Walk firmly, yes — especially with your right 

from London The simplicity of the Lambeth Walk quickly gained it -‘”1 "™ B ™ 

nationwide popularity Originally, the Lambeth Walk was an old 
English folk-step, performed in the Limehouse district of London 
It was dressed up, polished, refined and brought to America Es- 
sentially, it was a walking dance, done m a jaunty, strutting fashion 


Apple, tne "caller, an appendage 01 tne lain century group dancing, n man muse uaiu no ira m 

came into being again The Big Apple was generally performed by steps and combinations automatically in order to inspire con ti 
a group of eight or ten couples, formed into a ring After a march in his partner and to lead with that easy nonchalance that is t 
by the group as a whole, the “caller” would shout for one or another mark of an accomplished dancer It is a mistaken idea that to De 
of the swing steps and at each call one of the couples would enter strong leader a man must take a death grip upon 

, b r l,.? — c v and pull her Wlt h force about the floor Hold your partner 

firmly, yes — especially with your right hand — and then go through 
your steps with certainty and precision If she knows the steps she 
will be able to follow If she does not no amount of forceful guiding 
upon your part will be of any help to her 
The Rhumba, a graceful and exciting dance step, is based on the 
_ __ Rhumba rhythm one, two, three, pause, one, two, three, pause 

K££S W Nm “* m “““ “ ” p "‘* ss sgtai srfs" & vs 

The Fox Trot is still the most widely performed step, probably heel of the right foot and cross the left knee in i Iront of e rig 
because its rhvthm is simple enough to be easily and quickly learned Once again shift your weight to the heel of the im! third' C oSnt 
by beginners, and because its possible combinations of steps are suf- the right knee in front of the left Pause after the third cou 
ficiently varied to hold the interest of the most accomplished This is the basic Rhumba motion, unique for this dance, and em 

The Waltz, too, has become a standardized step for modern dancers ployed in all Rhumba steps, whether forward or backw d 
People who have learned the Waltz correctly are admittedly the most The Shag has one main step step on ^ foot and hop xvith left 
graceful dancers, and they are able to adopt other steps more readily landing on left Step on right foot and hop with right, ted ng 
S All the modern dances are composed of combinations of the six right Shift weight quickly to ' left ; foot , _hfhng * e 
Basic Steps Without a thorough knowledge of these Basie Steps, one two inches off the floor Shift weight quickly to right loot, iirung 

mmMmm 

SinfstS 1 ^' U,e WaUZ ' ^ BaknCe ^ the PWOt 8nd th<i keep the toik'straigliL'the dwulders rdaxed^the^chesj out, head up, 
Wal^iiiK Steos Each of the Walking Steps takes up two beats chin in, eyes directed over your partner’s right shoulder, arms high, 

5 *- “ “ — as -* 7 77 * l 

the knees straight and firm and always make tte toes ad Dance are ou^ * resUnR llghtly m the man's Be 

SS mT 'straight line, ^'sUlng^he man steps foiward directly toward his partner, 

directly to the side This “jun^th vour Mrtne? ’ 8 lading with his left foot The woman steps directly backward, lead 

S SUSS?,* STuSf m|p Sf lf;i S* '° r *" d “ d “ u> ' 8 “ >0 “ p "“ rt 

light Chasse, step directly to the right With ttie right foot “d d iw y ^ flxcd scqULnC e for the six Basic S»eps or any of theii 
the left foot up to the right Complete the touch variations In modem danang, the leader may swing into any step 

and precision by bringing the feet together so that they aciuauy touch ^ ^ ^ as hB fancy Jnay or the music seems to suggest 

each time • , , , - „ c,,. n an H This is why it is so extremely important that the woman should be 

The Waltz The Waltz is a comWnahon of a Watoig Step and ^ * ™\ mlllar wlth the /tepsher partnei may decide to do The 
a Chass4 (in 3~4 time) In the modern Waltz, ^ , . va j ue on j y way to gain confidence and to oveicome self consciousness, awk- 

the Walking Step, and all the steps ar e o fthe»m g , two- wardness, and stiffness in danang is to learn the steps and by-constant 
Practice the Waltz Steps to practice to master them so perfectly that you Amid almost do them 

three with a definite accent each time on ^the?” the accent falling m your sleep t . 

keep time with the words, step, side, together, , Self-assurance, ease, giace, and relaxation come as a natural conse- 

upon “step " , ,,, or used as a turn to quence of knowing how Self-consciousness, stiffness, awkwardness wL- 

lefT h o e r ngt Z The SftiX M "&3d to Trot music by xamsh, and xou will find xourself dancing With ease add spont.njg 
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enjoyment See also Ballet (A Mu) 
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DANCOURT, FLORENT CARTON (1661-1725). 

French dramatist and actor, was bom at Fontainebleau on Nov 1, 
1661 In 1085, in spite of the strong opposition of his family, he 
appeared at the Theatre Francis One of his most famous im- 
personations was Alceste in the Misanthrope of Moliere His first 
play, Le Notatre obligeant, produced in 1685, was well received 
La Desolation des joueuses (1687) still more successful Le 
Chevalier h la mode (1687) is generally regarded as his best 
work, though his claim to original authorship in this and some 
other cases has been disputed In Le Chevalier d la mode appears 
the bourgeoise infatuated with the desire to be an aristocrat The 
type is developed in Les Bourgeoises a la mode (1692) and Les 
Bourgeoises de qualtti (1700) Dancourt was a prolific author, 
and produced some 60 plays in all He died on Dec 7,1725 The 
plays of Dancourt are faithful descriptions of the manners of the 
time, and as such have real historical value Most of them incline 
to the type of farce rather than of pure comedy 

See Oeuvres computes (is vols, 1760), TIMlre choisi, cd F 
Sarcey (5 vols , 1884) Also J Lemaltre, La comidte apris Moltirc cl 
le thi&tre de Dancourt (2nd ed, 1903) 

DANDELION ( Taraxacum, 
officinale) and related species, per- 
ennial herbs belonging to the 
family Compositae ( q v ) The 
plant has a wide range, being 
found m Europe, Central Asia, 

North America and the arctic 
regions, and also m the south 
temperate zone The leaves form 
a spreading rosette on the very 
short stem, they are smooth, of 
a bngbt shining green, sessile 
and tapering downwards The 
name dandelion is derived from 
the French dent de lion (lion's 
tooth), an appellation given on I 
account of the toothhke lobes of 
the leaves, The long taproot has *■ 

' nple or many headed rhi- 
it is very difficult to eradi- 
cate The flower stalks (scapes) 

are smooth, leafless, hollow and 1 unopamd ha&d 
numerous The flowers bloom e Rlpa head, from Which all the 
tam Ap„t until August The g-TS “~* 
flower heads are golden yellow, 

and reach to 2»m in width , the florets are all strap shaped 
The fruits are ohve or dull yellow in colour, and are each sur- 
mounted by a long beak, on which rests a pappus of delicate 
white hairs, which occasions the ready dispersal of the fruit by 
the wmd, each fruit contains one seed. The globes formed by the 
plumed .fruits are nearly 2 m In diameter The imolucre consists 
of an outer spreading (of reflexed) and an inner and erect row 
of bracts In all parts of the plant a milky juice is present The 
root externally Is brown and wnnkled, internally white, with a 
vellow centre and concentric paler rings It is 3 in to 1 ft long, 
and about i in to \ m in diameter The leaves are bitter, but 



IT IS USED FOR MEDICINAL FUR 


are sometimes eaten as a salad or are cooked for potheibs, they 
serve as food for silkworms when mulberry leaves ire not to be 

The root is roasted as a substitute for coffee Several speues 
and varieties of the dandelion are recognized by botanists, they 
differ in the degree and mode of cutting of the leaf margin and 
the erect or spreading character of the outer series of bracts 

The red seeded dandelion IT laevigatum), a native of Europe, 
very similar to the common species but smaller, with led, shorter 
beaked fruits and more deeply and finely cut leaves, is widely 
naturalized in the United States and Canada 

Russian dandelion, Kok saghyz (T koksaghyz), was found 
m 1931 around Tien Shan, Kazakstan, near the China border It 
is a perennial with roots about i in in diameter, producing rub 
ber m the latex tubes After 1931 it became a commercial sourer 
of rubber in the USSR It was introduced into the Units d 
States m 1942 and experimental plantings were made in several 
states to determine its possibility as a source of rubber 

(W C M , X) 

DANDIN (ft 6th century ad), Sanskrit author and court 
poet of Sudraka He wrote the Kavyadarla, a manual of poetics 
(Sanskrit text and Eng trans b> S IC Bclvalkar, 1924), and 
Daiakumaracharita, or “adventures of the ten princes,” portraj 
ing low class city life (latest Sanskrit and English edition pub 
lished at Bombay, India, 1919) 

DANDOLO, the name of one of the most illustrious patncian 
families of Venice, of which the earliest recorded member was 
one of the electors of the first doge (ad 697) The Dandolo 
gave to Venice four doges, of these the first and most famous 
was Ennco Dandolo ( c 1120-1205), elected on Jan 1 1193 
{more Veneto, 1192) Although over 70 years old and of weak 
sight (the story that he had been made blind by the emperor 
Manuel Comnenus while he was at Constantinople is a legend), 
he proved a most energetic and capable ruler He re established 
Venetian authority over the Dalmatians who had rebelled with 
the king of Hungary’s protection, but he failed to capture Zara, 
owing to the arrival of the Pisan fleet, and although the latter was 
defeated by the Venetians, the undertaking was suspended In 
the meanwhile the eastern emperor Isaac II (Angelus) had been 
deposed, and the new emperor Alexius was unfriendly to the Ve- 
netians Dandolo therefore listened to the proposals of the cru- 
saders who asked Venice for free passage and the means of trans- 
port Dandolo subsidized the crusaders heavily and, with a 
promise that payment would be deferred, persuaded them to turn 
aside and assist him in the reduction of Zara Dandolo himself 
commanded the expedition, and Zara was taken and sacked He 
then induced the crusaders to listen to the proposals of Isaac’s 
son, Alexius, for the dethronement of the emperor Alexius The 
fleet wintered at Zara and then, under Dandolo’s command, sailed 
for the Bosporus For the capture and sack of Constantinople 
and the erection of the Latin empire, see Crusades 

Immense booty was secured, the Venetians obtaining among 
other treasures the four bronze horses which adorn the facade of 
St Mark’s Dandolo was one of the candidates for the imperial 
throne of the new Latin empire, but Count Baldwin of Flanders 
was elected and crowned on May 23 The Venetians were given 
Crete and several other islands and ports in the Levant, which 
formed an uninterrupted chain from Venice to the Black sea, a 
large part of Constantinople (whence the doge assumed the title’ of 
‘‘lord of a quarter and a half of Romania”), and many valuable 
privileges But hardly had the new state been established when 
various provinces rose in rebellion and the Bulgarians invaded 
Thrace A Latin aimy was defeated by them at Adrianople (April 
1205), and the emperor himself w#s captured and killed, the 
fragments of the force being saved only by Dandolo’s prowess 
But he was now old and ill, and on June 23, 1205, he died 

Ennco Dandolo’s sons distinguished themselves in the public 
service, and his grandson Giovanni was doge from 1280 to 1289 
, £he latter’s son Andrea commanded the Venetian fleet m the 
war against Genoa m 1294 and, having been defeated and taken 
pnsoner, he was so overwhelmed with shame that he committed 
suicide by beating his head against the mast (arenrdme to Anflroa 
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Navagero) Francesco Dandolo, also known as Dandolo Cane, 
was doge from 1329 to 1339 During his reign the Venetians 
went to war with Martino della Scala, lord of Verona, with the 
result that they occupied Treviso and otherwise extended their 
possessions on the terra firma Andrea Dandolo (c 1307-1354), 
the last doge of the family, reigned from 1343 to 1354 He had 
been the first Venetian noble to take a degree at the university 
of Padua, where he had also been professor of jurisprudence The 
terrible plague of 1348, wars with Genoa, against whom the great 
naval victory of Lojera was won in 1353, many treaties, and the 
subjugation of the seventh revolt of Zara, are the chief events 
of his reign The poet Petrarch, who was the doge’s intimate 
fnend, was sent to Venice on a peace mission by Giovanni Vis 
conti, lord of Milan “Just, incorruptible, full of zeal and of love 
for Ins country, and at the same time learned, of rare eloquence, 
wise, affable, and humane,” is the poet’s verdict on Andrea Dan- 
dolo (Vanor epist xix) Dandolo died on Sept 7, 1354 He is 
chiefly famous as a historian, and his Annals to the year 1280 are 
one of the chief sources of Venetian history for that period, they 
have been published by Muraton (Rer Ital Script tom xxi) 
Pie also had a new code of laws compiled (issued in 1346) m 
addition to the statute of Jacopo Tiepolo Another well known 
member of this family was Silvestro Dandolo (1796-1866), son 
of Girolamo Dandolo, who was the last admiral of the Venetian 
republic and died an Austrian admiral m 1847 Silvestro was an 
Italian patriot and took part m the revolution of 1848 

Bibliography — S Romamn, Stona documentata dt Venezia 
(Venice, 1853), among other books H Kretschmayr’s excellent Ce- 
schickte von Venedig (Gotha, 1905) should be consulted it con- 
tains a bibliography of the authorities and later researches and 
discoveries, C Cipolla and G Monticolo published many essays and 
editions of chronicles in the Archmo Veneto, and the "Fonti per la 
Storia d’ltalia,” in the Istituto stonco italiano, H Simonsfeld wrote 
a life of Andrea Dandolo in German (Munich 1876) 

DANDOLO, VINCENZO, Count (1758-1819), Italian 
agricultural chemist, a native of Venice, welcomed the advent of 
Napoleon in Italy (1796), and was a member of the grand council 
of the Cisalpine Republic at Milan From 1805-09 he was gov- 
ernor of Dalmatia, where he sought to improve agriculture He 
died at Venice on Dec 13, 1819 Dandolo wrote several treatises 
on agriculture, vine-cultivation, and the reanng of cattle and 
sheep, and a work on silkworms, which was translated into French 
by Fontanelle 

DANDURAND, RAOUL (1861-1942), Canadian lawyer 
and statesman, was born on Nov 4, 1861, at Montreal Educated 
at Montreal college and Laval university, he was admitted to the 
bar in 1883 He appbed himself to the local organization of the 
Liberal party, was called to the senate in 1898, being speaker 
1905-09, and was minister without portfolio in the cabinet of 
1926-30 His chief work is Traiti thionque et pratique de droit 
cmmnel (Montreal, 1890) He was president of the 6th Assembly 
of the League of Nations Dandurand died March 11, 1942 

DANDY, a word which about 1813-16 became a London 
colloquialism for the exquisite of the period It is probably de- 
rived from the French dandm, “a ninny or booby,” but m 
the Northampton Mercury (April 17, 1819), occurs the follow 
ing “Origin of the word ‘dandy ’ This term, which has been re 
cently applied to a species of reptile very common in the me 
tropohs, appears to have arisen from a small silver coin struck 
by King Henry VII, of little value, called a dandiprat, and hence 
Bishop Fleetwood observes the term is applied to worthless and 
contemptible persons ” 

It was Beau Brummell, Lhe high priest of fashion, who gave 
dandyism its great vogue, though it existed before his day About 
the middle of the 18th century was founded the Macaroni club 
This was a band of young men of rank who had visited Italy and 
sought to introduce the southern elegances of manner and dress 
into England Their costume is described as “white silk breeches, 
very tight coat and vest, with enormous white neckcloths, white 
silk stockings and diamond buckled, red heeled shoes ” For some 
time the moving spirit of the club was Charles James Fox It was 
with the advent of Brummell, however, that the cult of dandyism 
became a social force Beau Brummell was supreme dictator m 


matters of dress, and the Prince Regent is said to have wept when 
he disapproved of the cut of the royal coat Around the Beau , 
collected a band of young men whose insolent and affected man- 
ners made them universally unpopular Their chief glory was 
their clothes They wore coats of blue or brown cloth with brass 
buttons, the coat tails almost touching the heels Thur breeches 
were buckskin, so tight that it is said they “could only be taken 
off as an eel would be divested of his skin ” A pair of highly- 
polished Hessian boots, a waistcoat buttoned incredibly tight so 
as to produce a small waist, and opening at the breast to exhibit 
the frilled shirt and cravat, completed the costume of the 
true dandy 

See Barbey D’AureviUy, Du dandysme el de G Brummell (1887) , 

Sir A Conan Doyle, Rodney Stone (1896) 

DANEGELD, an English national tax originally levied by 
Aethelred II as a means of raising the tribute which was the 
price of the temporary cessation of the Danish ravages This ex- 
pedient was first adopted in 991 and was repeaLed in Q94> I0 ° 2 > 
1007 and 1012 With the accession of the Danish king Canute, 
the original raison d’etre of the tax ceased to exist, but it con- 
tinued to be levied, though for a different purpose, assuming now 
the character of an occasional war tax It was, apparently, not 
levied bv Edward the Confessor in the latter part of his reign, 
but William the Conqueror revived it immediately after his ac 
cession, and it was with the object of facilitating its collection 
that he ordered the compilation of Domesday Book It continued 
to be levied until 1163, m which year the name Danegeld appears 
for the last time m the Rolls Its place was taken by other 1m 
posts of similar character but different name 
DANELAGH, the name given to those districts in the north 
and northeast of England which were settled by Scandinavian 
invaders in the Qtli and 10th centuries and in which Danish cus 
tomary law subsequently prevailed The real settlement of Eng 
land by Danes began in the >ear 876, when a division of the 
great army, which had been ravaging widely over England, divided 
out Northumbria among its members Next year, another portion 
of the same army divided out Eastern Mercia and m 880 so much 
of the army as remained m England divided out East Anglia A 
similar division of Wessex had been prevented by the victories of 
King Alfred (q v ), and between 880 and 890 definite boundaries 
were drawn between Alfred’s kingdom and that of Guthrum, king 
of East Anghan Danes The boundary thus drawn ran along the 
Thames estuary to the mouth of the Lea (a few miles east of 
London), then up the Lea to its source, then, due north to Bedford, 
then up the Ouse to Watling street at Stony Stratford From this 
point the boundary is ltft undefined, perhaps because the kingdoms 
of Alfred and Guthrum ceased to be conterminous here Thus 
Eastern Mercia, Northumbria from Tees to Humber, East Anglia, 
and the shires to the immediate west and south were handed over 
to the Danes and henceforth constitute the district known as 
the Danelagh . 

The three chief divisions of the Danelagh were (1) the king- 
dom of Northumbria, corresponding, roughly, to the modern 
Yorkshire, (2) the kingdom of East Anglia, (3) the district of 
the five (Danish) boroughs — lands grouped round Leicester, Not- 
tingham, Derby, Stamford and Lincoln Of the history of the 
two Danish kingdoms we know very little Guthrum of East 
Anglia died in 890, and later we hear of a King Eric or Eohnc, 
who died m 902 The history of the Northumbrian kingdom is 
yet jnore obscure The original Danish kingdom seems to have 
come to an end in 909, but withm a decade this region was over- 
run by fresh invaders of Norwegian rather Ihan^Damsh extraction, 
and Northumbria was not biought definitely under English rule 
before the middle of the 10th century 

More is known of the history of the five boroughs From 907 
onwards Edward the Elder, working together with Aethelred of 
Mercia and lus wife, worked for the recovery of the Dafielagh 
In that year Chester was fortified In 911-512 an advance on 
Essex and Hertfordshire was begun In 914 Buckingham was 
fortified and the Danes of Bedfordshire submitted In 917 Derby 
was the first of the five boroughs to fall' followed by Leicester 
a few months later In the same year after a keen struggle alf 
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the Danes belonging to the 1 borough’ of Northampton is fat 
north as the Welland (le, the border ot modern Northampton 
shire) submitted to Edward and at the same time Cokhester was 
fortified, 1 large portion of Essex submitted ind the whole of 
the East Anglnn Dines cime in Stamford wis the next to > leld, 
soon followed by Nottinghim, and in g’o there wis 1 general 
submission on the part of the Danes 

Although the independent existence of the Danelagh did not 
last for half a century, it profoundly affected the later history 
of this region It was subsequently distinguished by a large popu- 
lation of free peasant landowners, who undoubtedly represent the 
descendants of the Danish settlers of the viking age The signs 
of Scandinavian occupation are particularly evident in Yorkshire 
and the territory of the five boroughs, where land was divided 
into ploughlands and oxgangs instead of hides (5 v ) and yardlands, 
where the Scandinavian wapentake replaces the English hundred 
( q v ) and where many traces of Scandinavian methods of mone- 
tary and fiscal computation survived into the middle ages For 
at least two centuries the language of this region must have been 
a Scandinavian dialect, gradually modified by English influences 
from the south In the early 12th century the legal custom of the 
Danelagh was sharply distinguished from the customs of Wessex 
and English Mercia, and to the present day a Scandinavian institu 
tion, the riding, survives, in the three ridings ot Yorkshire A 
number of Danish place names still exist m the original Danelagh 
Sec J C H R Steenstrup, Normannerne, 4 vol (1876-82) , P 
Vinogradoff, English Society m the Eleventh Century (1908), F M 
Stenton, Danelaw Charters (1920) and The Danes m England (Oxford, 
19 7) The place names of this legion are discussed by E Ekwall in 
the Introduction to the Survey oj English Place Names, pt 1 , ch iv 
(1924) (A M , F M S) 

DANGERFIELD, THOMAS (c 1650-1685), English con- 
spirator, was born at Waltham, Essex, the son of a farmer He 
began his career by robbing his father, and, after a wandering life 
on the continent, took to coming false money, for which offense 
and others he was many times imprisoned Faithless to everyone, 
he first tried to involve the duke of Monmouth and others by 
concocting information about a Presbyterian plot against the 
throne, and, this having been proved a lie, he pretended to have 
discovered a Catholic plot against Charles II This was known 
as the “Mealtub plot,” from the place where the incriminating 
documents were hidden at his suggestion, and found by the king’s 
officers by his information Elizabeth Cellier — in whose house the 
tub was — almoner to the countess of Powis, who had befriended 
Dangerfield when he posed as a Catholic, was, with her patroness, 
actually tried for high treason and acquitted (1680) Danger 
field, when examined (Oct 26, 1680) at the bar of the house of 
commons, made other charges against the duke of York, the 
countess of Powis and the earl of Peterborough He continued 
to defame the Roman Catholics in a long senes of pamphlets, 
among others being Dangerfield' s Narrative This led to his trial 
foi libel, and on June 29, 1685, he received sentence to stand in 
the pillory on two consecutive days, be whipped from Aldgate to 
Newgate, and two days later from Newgate to Tyburn On his 
way back he was struck m the eye with a cane by a barrister, 
Robert Francis, and died shortly afterward from the blow The 
barrister was tried and executed for the murder 
DANGEROUS TRADES Work whether laborious, seden 
tarv or studious, involves adverse influences on health The effects 
may appear immediately, as in accidents, or insidiously over years, 
as m occupational diseases Some employments, however, involve 
special risks, and In Great Britain these are designated dangerous 
trades (Tor a discussion of the subject m the United States, see 
Industrial Accidents, Industrial Medicine) This expen 
ence is marked in common speech in such allusions as painters’ 
colic (lead poisoning), potters’ rot (silicosis), mad as 1 hatter 
(mercurial poisoning) and mule spmneis’ cancer In Great Britain, 
under (foe Factories act, 1937, dangerous trades are officially recog- 
nized by a requirement for statutory periodic medical examination 
of certain workmen exposed to the risk of lead poisoning in such 
diveise occupations a» the manufacture of pottery, electric ac- 
cumul ltors and rubber* toxic, anaemia m mtro and amido proc 
esses, chrome ulceration m chromium plating v skm cancer in 


patent fuel workers, and many others Employee xoluntanly 
supplement these arrangements in a wide vinetv of occupitions 
including exposure to mercury, mineral oil pitch uid tai and com 
plex organic chemical compounds The danger is itflected cither 
as accidents or specific trade diseises and statistically by excessive 
morbidity and mortality generally or particularly fiom special 
causes 

In relation to each census the registrar general publishes a dc 
cenmal supplement on occupational mortality, whmh directs aL 
tention to the unfavourable state of certain occupational groups 
and to excessive mortality among them from particuhr diseases 
In the report of 1875 Wilkam Farr wrote, “earthenware minu 
facture is one of the unhealthiest trades in the country,” and in 
1885 W Ogle added, “this excessive mortality is in the greatest 
part due to phthisis and diseases of the respiratory organs ” At 
tention was thus focused on the risks of fibroid phthisis (later 
silicosis, now pneumonocomosis , q v ) and plumbism among pot 
tery workers Similarly later decennial supplements emphisized 
the serious excess of mortality from respiratory diseases (sill 
cosis and tuberculosis) in tin miners, metal grinders and sand 
blasters, and cancer in gas workers Occasionally the peculiar 
hazards of a particular industry or occupation are dramatically re 
vealed by a disaster, eg, a colliery explosion, failuie of a sub- 
marine to surface, bursting of a ladle of molten metal, men over- 
come by fumes m dry cleaning, men blinded by chemicals in a 
dyehouse These incidents are accidents Occurrence of trade 
diseases is less spectacular and frequently is discovered only after 
years of observation and research in the group, as, for example, 
bladder cancer in workers m the dyestuffs industry, scrotal epithe 
lioma m cotton mule spinners, fibrosis of the lungs in asbestos 
workers, blood diseases among workers exposed to X rays, and 
degeneration of the liver from the toxic effects of benzene com 
pounds Furthermore, many cases of trade diseases, when fiist 
diagnosed, have reached a serious stage Little is known of the ill 
effects and signs of small continued exposures to toxic chemicals, 
and even when such disease is suspected doctors lack specific tests 
to identify the pathological changes This means that against 
every diagnosed case of occupational disease there may be many 
incipient cases from the same causes Nevertheless it is important 
to avoid the mistake that accidents and diseases caused by employ 
ment are major causes of sickness and incapacity It is genenlly 
estimated that they constitute only 10% of all sickness In 1951 
under the mam National Insurance act spells of sickness amounted 
to 7,000,000, whereas under the Industrial Injuries act there weie 
720,000 new awards for injuries by accident and about 50 000 for 
prescribed occupational diseases Sickness cost 168 000,000 in 
benefits, industrial accidents and diseases cost £14000 000 

The Factories act, 1937, requires that notification shall be made 
to the inspector of factories of all accidents at work which cause 
loss of life or disable a workman for more than three days from 
earning full wages at the work at which he was employed During 
1951, 182,216 reportable accidents occuired in factories among 
appioximately 7,000,000 workers — a rate of 26 per 1,000 In ad- 
dition there were 828 fatal accidents As a means of measuring 
the comparative incidence of accidents in separate industries, use 
is made of the frequency rate, which takes account of the num- 
ber of lost time accidents (that is, those involving loss of time 
beyond the day or shift in which the accident occurred) and also 
of the number of man hours worked during the year The formula 

total numbet of accidents y 100 000 
total man hours woiked 

Table I, abbreviated from the annual report of the chief in- 
spector of factories for the year 19*1, presents the situation m a 
few selected industries The data do not represent all firms but 
only those which co-operated with the factory department by mak- 
ing voluntary returns As the figures refer mainly to factories 
where special attention is given to accident prevention, they are 
jertainly lower than would be the case if comprehensive figures 
were available They do, however, indicate broadly the trend m 
various industries between 1948 and 1951 For the 29 industries 
in the original table, cov ermg 1 ,740,400 persons, the frequency rate 
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T\blf I — frequency Rale of Accidents in lactones w Gnat Britain 



whole working time of <,0,000 miners In statistics of accidents in coal 
mining a person is included as “reportabh injuicd,” former!} "senouslv 
injured,’ when any accident occuis which cithei (1) causes anv fi ictuie 
ot the head 01 of anv limb, or any dislocation of a limb or anv scuous 
peisoml injury, or (’) is caused b\ any explosion of gas 01 coal dust 
01 any explosive, 01 by electricity or b\ ovei winding In ig 3 o total 
underground and suiface accidents amounted to 134 4’ pei 100,000 
man shifts, of which death icpiesented o 28 and rcpoitable mjuiy 1 13 

lead pamt and stoppings b> the acctilcnc toicli in the “cutting up' 
of the hull Cases should diminish as the breaking up of obsolete 
warships— the main source ot dangei — declines Epitheliomatous 

ulceration — almost entirely in pitch and tar workers— remains a seuous 
pioblera Periodical examination leading to eaiber and more ac 
curate diagnosis mav account for the sustained level of notified cases 
but should ultimately achieve effective control of the risk Anthiax, 
formerly a scuous risk in the woollen trades, was considerably dinun 
ished by the effective tieatment of certain imported w ools at the gov 
ernment disinfecting station at Liverpool 
Complex Chemical compounds have increasingly been used in the 
form of spiavs, dusts and aciosols for the piotection of fiuit and field 
ctops Seveial of these substances notably paratluon an organic 
phosphorus insecticide, and di-mtro ortho cresol (DNOC), an 
ovicide and weed killer, proved cx 
tiemcly noxious indeed rapidly 
fatal, to workmen emploved m 
spraying opciations Manufac 
turers and firms engaged in the 
treatment of ciops instituted effee 
live measuies for the safety of their 
workmen 

The dangers of atomic energy are 


Taeii III —Ceilipcatei of Disablement From industrial Diseases 
to Coal Miners 'u Great Britain 



Table II —Manpower and Accidents at All Mines 111 Gieal Bitlam 
Under the Coal Mines Act, ign 



Persons 

Man shifts 

Number of persons ! 

killed and reportabl> injured ] 


NU 

(m oqo 000) 

Killed 

Reportably 

injured 

Total 

i 

760 4 

724 Soo 

I 8 ?? 


3 oio 

2 5M 


In addition to this heavy toll of accidents, coal miners suffer in 
ordinatclv fiom manv seuous incapacitating occupational diseases, as 
shown in Table III Pncumonocomosis, 01 dust disease of the lungs, 



is the gieatest and most complex pioblem The disease results from 
the inhalation of minute particles of mine dust and chiefly affects skilled 
underground workeis Machine methods of mining have substantially 
incieased dustiness in the pits Strenuous and effectual efforts arc 
being made to control the amount of dust by such methods as water 
infusion of the strata at the working faces The alaiming use m the 
number of cases after 1940 is partly explained by the fact that until 
July 1943 only silicosis, a particular variety of pncumonocomosis, was 
liable for compensation After that under compensation legislation, 
pneumonocomosis had a much wider connotation and so embiaced 
many cases of lung disease previously excluded The disease — even as 
at present defined — is incurable and, indeed, m certain “infective cases” 
tends to progress Its course is usually piolonged and associated with 
incapacity for work The “beat” diseases mean an inflammation of the 
underlying cellulai tissue following septic infection of abraded surfaces 
of the hands, knees or elbows Beat knee— a crippling condition- 
accounts for about 70% of all cases 
An excess of accidents also occurs to seamen and dock labourers, 
while increasing mechanization in agriculture foieshadows a rise in 
serious accidents among farm workers 

Occupational diseases, apart from pneumonocomosis, are uncommon 
as a cause of death or disabling sickness Poisoning by lead, mercury, 
arsenic and phosphorus (lucvfer match manufacture) pi cvailed in the 
early part of the 20th century but as a result of preventive measures 
these dangers were eradicated or substantially diminished The present 
is dominated by pneumanoconu^is, particularly in coal miners, foundry 
and pottery workers , dermatitis in engineering tradesmen , epitheliom 
atous ulcferation in pitch and tar workers and workers exposed to 
contact with mineral oils To expedite prompt investigation and pre 
ventlve measures certain occupational diseases and allied conditions 
ate notifiable to the chief inspector ot factories Table IV shows the 
trend in four major conditions since 1900 
Pneumonocomosis and industiial dermatitis, which constitute the 
most serious problems, are not notifiable , statistics of these are derived 
from claims under the Industrial Injuries act The remarkable fall in 


well recognized at atomic cneigy plants, in industiy, where increasing 
use is being made ot ndioactive isotopts, and in hospitals Preventive 
measures, however, are ugoiously inforccd and have achieved almost 
complete contiol In like manner fixing at high altitudes and at speeds 
faster than sound invokes, excluding accidents, considerable risks to 
the physical and mental health of air crews Aviation medicine has be- 
come a science in which physiologists, at such icseaich stations as Fain- 
borough, Eng, have made notable contributions to the health and 
safety of erews and passengeis 

The real significance of dangerous trades is their call to unremitting 
vigilance, anticipation of danger and urgent preventive action This 
is mainlv an engineering problem, but the phvsician in industry can 
make a substantial contribution ( See also Workmen’s Compensa- 
tion ) 

Bibliography — Annual Reports of the chief inspector of factories 
(London, 1814- ) , Annual Reports of the chief inspectoi of mines 

(London, 1830- ), Decennial Supplement of Occupational Mor 

tality (London, 1920- ) , British Journal oj Industrial Medicine 

(London, 1944 ) , Sir T M Legge, Industrial Maladies, ed bv 

S A Heniy (New York, Oxford, 1934), E Biowning, Toxicity oj 
Industrial Oigamc Solvents, Industrial Health Research Board lcpoit 
no 80 (London, 1937) , & A Heniy, Cancer oj the Scrotum in Rela- 
tion to Occupation (New York, Oxford, 1946) (Aw M ) 

DANIEL, the name given to the central figure of the biblical 
book of Daniel (see below) Two other personages mentioned 
in the Old Testament bear this name, see I Chron in, 1, Ezra 
via, a , Neh x, 6 Daniel the prophet is known to us only as a 
character in Jewish fiction He is mentioned in Ezek xiv^4, 20, 
between Noah and Job, as one of three foremost saints of Israel, 
and in xxviu, 3 as the type of wisdom This may mean either that 
such stories as those in our book of Damek were in circulation as 
early as the 6th century bc , or (m the present writer’s opinion) 
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much more probibly that the book of Ezekiel was wnttui in the 
3rd century b c (se, below) 

According to Dan 1, 3, the Babylonian chief eunuch was com 
manded to bring to the court certain youths of the Judaean cap 
tivity, "of the children of Israel, and of the king’s seed, and of 
the nobles,” to serve m the king’s palace It is apparent that 
Daniel is thought of as one of the nobles, or even ot the royal 
line Thus Josephus, int x, 10, 1, and the lives of the Prophets 
(various Greek recensions), the latter adding that his birthplace 
was Upper Beth Horon, and that he was buried in the royal 
vault m Babylonia In the biblical account, the earlier narrator 
sa^s that his life extended “to the first year of king Cyrus” ( 1 , 
21, cj vi, 29), nhile the later authoi represents him as still 
living “in the third year of Cyrus” (x, 1) In the late rabbinical 
tradition ( Midr £11 ha hrim vn, 8) he is said to have returned to 
Jerusalem among the exiles freed by the royal edict The Jewish 
traveller Benjamin of Tudela (12th cent ad) was shown his 
tomb m Susa, and notices of this tomb are found as early as the 
oth century 

Daniel, Book of —The Book of Daniel stands between Esther 
and Ezra in the third great division of the Hebrew Bible known 
as the Hagiographa, in which are classed all works which were not 
regarded as forming part of the Law or the Prophets 

The book consists of two widely different portions a didactic 
and popular narrative m successive episodes, chaps i-vi, and 
a series of prophetic visions, chaps vn-xu Chaps u-vu are 
in Aramaic, the remainder is Hebrew The unity of the whole 
has been maintained by the great majority of scholars (Bevan, 
Comm , pp 6, 23 note) Recently, however, theones of composite 
authorship have gained ground, see Dalman, Worte Jesu (1898), 
p 11, and the woiks named below The differences between the 
two parts are indeed many and striking, notably m the following 
particulars (1) Style, irrespective of the changes in language 
and subject matter In the first half, including Ihe Hebrew 
chapter 1, it is generally simple and without any unusual features, 
m the second half it is obscure and difficult to a remarkable 
degree ( 2) In the mental attitude of the author, and his portrayal 
of the character of Daniel, there is a profound difference to be 
seen (3) The Persian words, so nuraeious in i-vi, are entirely 
absent m vu-xii (4) There is nothing m the first half of the 
book to suggest the presence of the archenemy, Antiochus 
Epiphanes, always m the background of the second half, contrast 
oi, 39-43 with vu, 23-25 (5) There is a manifest contradiction 
between 1, 21 (cf vi, 28), the statement that Daniel “continued 
until the first year of Cyrus,” and x, 1, the account of the vision 
in that king’s third year It is natural to suppose that a later 
author had m mind the words of vi, 28, but forgot, or chose to dis- 
regard, those of 1, 2 1 (6) The use of the two languages finds its 
only convincing explanation in the theory of dual authorship ( see 
following) 

The great majority of scholars at the present day agree that 
neither the whole book nor the first half, containing the narratives, 
can have been written in the time of the Babylonian monarchy, or 
even in the earlier part of the Persian period The chief reasons 
for this conclusion aie the following 

1 The position of the book among the Hagiographa seems to 
show that it was Introduced after the final collection of the “Later 
Prophets’’ had been made The collectors of the prophetical 
writings, who m their care did not neglect even the parable of 
Jonah, would hardly have ignored the record of so great a prophet 
and foreteller of future events as Daniel is represented to have 
been 

2 Jesus ben Sirach (Ecdesiasticus), who wrote about 180 b c , 
in his otherwise complete list of Israel’s leading spirits, makes no 
mention of Darnel 

3 The internal evidence is even stronger than the external, as 
will appear m the particulars which here follow The historical 
inaccuracies in the narrative chapters are such as could be credited 
only to a writer who lived long after the events desenbed The 
statement at the very beginning of the book, that “in the third 
year of the reign of Jehoiakim” Nebuchadrezzar besieged and 
captured Jerusalem, and earned the Jewish king and the vessels 


of the temple to Babylonia, finds no support in thi history known 
to us, but seems to be the work of a writer who combined II 
Chron wwi, 6 1 with II Kings xxiv, 1 The use ot Kasdini , 

‘ Childaeans,” as the name of i class of magicians is a sinking 
anachronism (see CmLDAEA'l , and the position of Daniel, a dev out 
Isiaelite, as “the mister of the magici ms” at the Babylonian 
court (iv, 6) is more easily comprehensible in edifying romance 
than in actual history 

The four kingdoms of chap 11 introduce a still greater difficulty 
The first kingdom is the Babylonian (vs 38), the fourth is the 
Greek empire (cf chap vm), the thud, immediately preceding 
the Greek (vm, 20 f , x, 20), is the Persian The identity 
of the second kingdom is then made certain by numerous passages 
it is the kingdom of the Modes, whose reigning king, called 1 Dir 
ius the Mede,” took possession of Babylonia upon the death ol 
Belshazzar, and at the close of his reign was succeeded bv Cvrus 
(v, 30, vi, 1, 29, cf ix, 1, x, 1, xi, 1) There was, however, in fact 
no Median power which came “after’ the Babylonian (11, 39) 
and m turn yielded the throne of Babylonia to the Persians 
(xi, r) The name Darius is not Median, and we have certain 
knowledge that the immediate successor of Nabomdus and Bel 
shazzar as ruler of Babylonia was Cyrus Comparison with the list 
of Persian kings in the book of Ezra seems to show that in the last 
centuries bc the Jewish learned tradition transposed the reign 
of Cyrus with that of Danus I Hystaspis, the latter being re 
garded as king of the Medes The reign of Cyrus was believed to 
have been immediately followed by those of Xerxes and Arta 
xerxes, Ezra iv, 5 (where the reference is to Darius II Nothus), 
6, cf Montgomery, Comm, p 423 ( See Ezra and Nehemiah, 
Books of) 

The highly interesting narratives of Nebuchadrezzar and Danus 
can hardly be regarded as true pictures of these monarchs The 
former erects a golden image and commands all the people in his 
realm to fall down and worship it at a given signal , afterwards 
he confesses the God of Israel, and decrees that any subject of 
his who shall say anything against this God shall be cut in pieces 
Darius commands by royal statute that “whosoever shall ask a 
petition of any god or man for 30 days,” save of the king him- 
self, shall be cast into the den of lions After Daniel’s rescue, the 
king confesses the God of Israel, and writes to all the peoples, 
nations and languages, commanding them to fear this living God, 
whose dominion is everlasting All this is plainly popular narration 
rather than historical record, even though one and another of the 
items have an undoubted basis of fact The picture of Belshazzar 
in chap v has quite generally been pronounced unhistoncal by 
modern scholars, but recent discoveries have tended to show that 
the historical background of the chapter is substantially cor- 
rect Documents in cuneiform prove that Belshazzar, the son of 
Nabomdus, exercised at Babylon such administrative powers as 
belonged to no mere crown prince, indeed, it is expressly stated 
that m the third year of Nabomdus the lung entrusted the king- 
ship to his eldest son, Belshazzar (Sidney Smith, Babylonian 
Historical Texts, 1924, pp 84 sqq ) This would seem to explain 
the dignity of “the third ruler in the kingdom,” conferred upon 
Daniel Whether, and in what way, Belshazzar could be correctly 
desenbed as the lineal descendant (“son”) of Nebuchadrezzar 
is a question which future discoveries may settle 

4 The late date of the second half of the book, chaps vn-xn, 
is evidenced m many ways, not merely by the fact that its author 
presents a detailed sketch of contemporary history, especially in 
chap xi, extending down to the time subsequent to the desecra- 
tion of the temple at Jerusalem by Antiochus Epiphanes In both 
literary and religious character it is a product of the later Greek 
period The “apocalypse” as a distinct branch of Jewish litera- 
ture makes its first appearance at thfs time, in the books of Daniel 
and Enoch, and continues henceforth in many similar compo 
sitions, its most characteristic features clearly represent a late 
stage m the history of Jewish thought See the article “Apoca 
lypse” m the Jewish Encyclopaedia , Montgomery, Comm , 78-81 
The way m which Daniel in ix, 2, refers to the authoritative scrip- 
tures naturally suggests a time subsequent to the final redaction 
of the Law and the Prophets A like impression is given by the 
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angelology of the visions, including the names of the archangels 
Gabriel and Michael (cf the book of Tobit) The doctrine of the 
resurrection, xu 2, appears now for the first time in clear and 
definite form (it had already received expression m Is xxvi 19) 
Not only the resurrection of the righteous but also that of at least 
a part of the wicked among the Jews is predicted, and the fact 
well illustrates the growing prominence of the individual, as con- 
trasted with the nation, in the type of theology here represented 
Some scholars have seen in this doctrine, as well as in other 
features of the theology of the book, evidence of the influence of 
Zoroastrianism (thus Kohut, Bousset, and especially Eduard 
Meyer, Ursprung und Anjange des Chnstentums) , but the argu- 
ments in support of this theory are unconvincing 

5 Finally, the linguistic evidence points unequivocally to a 
date more than two centuries later than the supposed time of the 
prophet Daniel Companson of the language of the sufficiently 
abundant inscriptions and papyri shows beyond question that the 
Aramaic of Dan n -vn represents a type which cannot possibly 
be carried back of 300 b c (Torrey, Ezra Studies, 161-166, G R 
Driver, Journal of Bibl Lit xlv no sqq , 323, and especially 
Baumgaitner, “Das Aramaische im Buche Daniel,” Z A T W , 
xlv [1927], 122 sqq) The Hebrew of the book is also of a very 
late type, see Bevan, Comm, 28-35 The presence of Greek 
words especially the names of the musical instruments in 111 7, 
10, 15, adds its significant contribution to the many sided argu- 
ment 

The book, then, is not a record of historical fact, but in its 
first half an edifying romance, and u its second half a typical 
apocalypse The narrative portion is excellently suited to its 
purpose, and in the handling of the successive episodes the 
author’s ability as a story teller is as evident as his religious 
fervour Chapter v , m particular, is powerfully dramatic, a gem 
of the world’s literature The popularity of the stories is early 
attested by the existence of varying recensions The old Greek 
version (as old as the middle of the 2nd century bc), now ex 
tant in a single ms , supported by the Syriac Hexaplanc version, 
differs very considerably from the standard text in chaps iv-vi, 
and is here probably the rendering of a text which was repro 
duced from memory (Our standard Greek is the rendering of 
Theodotion, 2nd century ad) The influence of the second half 
of the book, the visions, was even more powerful and pervasive 
than that of the stories, determining to a considerable extent the 
course of the Jewish apocalyptic tradition, and affecting pro 
foundly the early Christian scriptures The visions are strongly 
patriotic in their immediate purpose, and there is abundant 
evidence that they gave in full measure the encouragement and 
the new religious impulse that they were designed to give Very 
little attention is paid m them to the unseen world , their author 
does not concern hnnself with the secrets of the universe (con- 
trast the book of Enoch) The eschatology of the book— im- 
mensely important as it is, and strongly emphasized by the author 
himself — is given the briefest possible space, vu 13 seq , 27, 
xn 1-3 That to which everything else is suboidinated is the pre- 
diction of the immediate future The Jews are soon to be de- 
livered from their oppressors, and the faithful will tnumph for- 
ever In making his final and most vivid prophecy, the writer at 
length passes over from the known to the unknown m a very strik- 
ing manner In chap xi , verses 3-39 present in the form of a 
prediction the detailed history of the Greek empire in the East, 
from the conquest of Alexander down to the latter part of the 
reign of Antiochus Epiphanes Verses 40-45 continue this with 
an almost equally vivid description of events winch had not yet 
taken place, but were only expected by the writer, namely, the 
wars which should result in the death of Antiochus and the fall 
of his kingdom The mystenous symbolism employed in the 
computation of various intervals of time is another highly char- 
acteristic and significant feature of the Daniel visions Thus, the 
“tin e, times, and a half” (xn 7) which must elapse before the end 
which has been foretold, the “weeks” (seven-year penods) of ix 
24-27, and the enigmatic numbers of days in vin 14 and xn iii 
sqq For the interpretation of these ever fascinating riddles the 
leader is referred to the standard commentaries 'Hie influence 


of the book of Daniel on the Messianic hope of the Jews is still 
anothei fact of great importance The “man’’ (“son of man”) of 
vn 13 becomes henceforth a definitely Messianic title, as in the 
Book of Enoch and the Christian scriptures, on the other hand, 
the “anointed one” of ix 26 doubtless refers to the high priest 
Omas III , who was assassinated at Antioch c 171 bc (II Macc 
iv 33-38), referred to in xi 22 as “the prince of the covenant ” 

The strange manner of occurrence of the two languages, first 
Hebrew, then Aramaic, then Hebrew again, the alternation not 
corresponding to any changes m subject matter or literary char- 
acter, furnishes a riddle which many scholars have been content 
to abandon as insoluble The view that the book, as we have it, 
is in its original linguistic form and the work of a single author 
(Behr, Kamphausen) certainly leaves the principal difficulties un- 
explained It has been a favourite theory that the book was 
originally written in Hebrew, and that a portion of it was lost 
or destroyed in the Maccabaean wars and afterward supplied from 
an Aramaic version (so Lenormant, Bevan, Prince) “This hy- 
pothesis stumbles on the fact that the Aramaic begins neatly at 
the appropriate point” (Montgomery, Comm, p 92) There are 
other significant features, mentioned above, for which it fails to 
account A theory first proposed by the present writer and 
adopted by Montgomery, Comm , recognizes two distinct halves 
of the book, an earlier and a later, and explains the alternation 
of languages as the work of the later writer, who himself devised 
this way of joining his own work to that of his predecessor The 
original work, consisting of popular narratives written in Aramaic, 
comprised the first six chapters, vi 29 forming the natural con- 
clusion The author of the apocalyptic chapters, vu -xu , writing 
in the name of Daniel and with the purpose of supplementing the 
book already existing, composed his first vision, chap vu , in 
Aramaic, wrote the remaining chapters, vni-xu , in Hebrew (the 
natural, almost essential, language of the older Jewish apoca 
lypses) , and replaced the original Aramaic of 1 1-11 40 with his 
own rendering of it into Hebrew An excellent place for making 
the transition was offered by 11 4, the verse m which the Chaldaean 
soothsayers first address the king This ingenious proceeding made 
of the whole an indissoluble unit Chap 1 is indispensable to 11 
seq , while on the other hand vm seq (Hebrew) could not pos 
sibly be separated from vn (Aramaic), for the successive revela- 
tions are manifestly all of one piece, and vm 1 b significantly 
alludes to the preceding vision 

The date of the latter half of the book (and thus of the com- 
plete work) is given approximately by allusions to contemporary 
events It was written m the time of Antiochus IV Epiplnnes, 
after the desecration of the temple (vm 11-14), which took place 
m Dec 167 bc (for this date, and the others here given, see 
Kolbe’s epoch making Beitrage zur synschen und judnehen 
Geschtchte, Berlin, 1926) If, as some think, vm 14 implies that 
the writer had seen the rededication of the sanctuary (Dec 
164), while on the other hand the passage xi 40-45 shows, as all 
agree, that the death of Epiphanes (April 163) was still in the 
future, the visions are dated almost to the month 

The date of the first half of the book, the stories, is indicated 
with great probability by the allusions and the symbolism in chap 
11 The histoncal sketch terminates with the attempted alliance, 
through marriage, of the Ptolemaic and Seleucid kingdoms (so 
most comms ) at a time when the contrast between the two was 
like that between iron and clay This would perfectly apply to 
the political conditions at the time when the crushing blow was 
inflicted on the northern kingdom by Ptolemy III Euergetes in 
246 b c , immediately after the murder of Antiochus II , the Seleu 
cid king, and his newly espoused wife, Berenice^ the daughter of 
Ptolemy II At no other time in the history of the two kingdoms 
was the contrast so strongly marked , the northern kingdom was 
not only impotent, it was actually crumbling The provinces of 
the Euphrates and Tigris were now lost , Asia Minor was soon to 
follow, the two sons of Antiochus II were arrayed against each 
other The most probable date for Daniel 1 -vi would seem to be 
between 246 and 240, the year of the peace concluded between 
Ptolemy III and Seleucus II This dating’ satisfies all the con- 
ditions known to us nor is there any evident objection to it, if 
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the fact of composition is accepted Those few who postulate for have ai 
Ezekiel a date c 230 obtain an mtcrvil sultuicnt to account tor lines', 
the allusions to Daniel (etc iho\e) md tor the mention of Ezekiel D unel 
by the Siracidc Ihe mo 

Bibuographv — The commentaries of A A Bcv m (189 ), Bchr siderab 
mann (1894), J D Prince (1899), Marti (1901) and especially ot tone 


have accompanied Baldwin who treated him with marked friend 
Imess on an expedition against Dimascus (c 1x07) Though 
Dmiels nirratne hcginnmg iL Constantinople omils some ol 
the most interesting sections ot his journey, his woih has con 
siderable value His pidure of the Holy Land preserves a record 
ot conditions (such as the Saracen raiding almost up to the walls 
of Chrijtian Jerusalem, and the friendly relations subsisting be 
tween Roman and Eastern Churches m Syria) peculiarly th ir 
actenstic of the time, his three excursions — to the Dead sea and 


Tians* of Christian Jerusalem, 

Conn Acad of ^rts^’ind Sciences xv , 1909, 241-282), supplemented tween Roman and Easti 
in Journ Am Or Soc , \I111 (1923), 2*9-234 In the above aiticle actenstic of the time, hi 
use has been made of the aiticle bj J D Prince in the nth edition Lower Jordan to Bethle 
of this encyclopedia , R H Charles, A Cnlical and Exegetical Com - _„ a him an excention 

memory on the Book of Daniel (1929) gave rum an exception 

The “additions to Daniel” are three Susanna and the Elders, recorTis^rnon^tlf^mr 
Bel and the Dragon, and The Song of the Three Children The , f . p„i„, 8 ,, 

two former have no organic connection with the book ot Daniel, ,, 

,» tender 

Susanna— This addition was placed by Theodotion before recorded by Daniel as 
chap 1 , and Bel and the Dragon at the close, whereas by the “Miracle’ m the church 
Septuagint and the Vulgate it was reckoned as chap xui after the Th r fn 

twelve canonical chapters, Bel and the Dragon as xiv Theodotion’s nor D the°oldes 
version is the source of the Peshitto and the Vulgate, for all three astical History, 9/1086) T 


Lower Jordan, to Bethlehem and Hebron, and towards Dam is 
— gave him an exceptional knowledge of certain regions In sj 
of blunders m topography and history, his observant and dttai 
record is among the most valuable of mediaeval documents 
lating to Palestine it is also important in the history ot Russ 
language, and in the study of ritual and liturgy Several Russ 
fitends and companions, from Kiev and an old Novgorod, 


tirade’ m the church of the Holy Sepulchre 
["here are 76 mss of Daniel’s Namtive, of which only five are a 
r to ad 1500, the oldest is of 147s (Lcningiad, Library of Ecc 
ical History, 9/1086) Three editions exist of which I P Sakhar 


additions, and the Septuagint is the source of the Syro Hexa- (1849) is perhaps the best known (in Narratives of the Russian People 
plane, which was published by Ceriam (Mon Sacr vii ) The vo1 11 ^ vl " PP, 1— ) See also the French version in Iimdrams 
legend recounts how that m the early days of the Captivity Landth^lccount d'Cl mC* r’ C*U Dafn % 

Susanna, the beautiful and pious wife of the rich Joakim, was Modern Geography (1897) etc u 155-1 74 
walking in her garden and was there seen by two elders who were DANIEL, ARNAULT (ft late 12th century), Fiench 
also judges Inflamed with lust, they made infamous proposals troubadour, was born at Ribeyrac in Pengord and became a tnem- 
to her, and when repulsed they brought against her a false charge ber of the court of Richard, the lion hearted He has become 
ot adultery When brought before the tribunal she was con- famous through the praise of Dante who ranks him with the 
demned to death and was on the way to execution, when Daniel Lustful m the seventh circle of purgatory Arnault’s amatory 
interposed and, by cross questioning the accusers apart, con- poems, though often obscure, aie technical nusterpieces of versi- 
\mced the people of the falsity of the charge fication 

"Pi?* 1 u lhC ? t0ry ,, 1S the ktter half - whlch , Set E Cancllo. La Vita e le opere del trovalore Arnaldo Darnel 
deals with the trial It has been plausibly conjectured that the (Halle, 1883) and les Poesies dArwut Darnel, RiidUton critique 
characteristic features of this section point to its composition d ' a P r & s Canello (Toulouse, 1910) 

Sanhednn^d whlwh & ^ Sh6tah T preS,dent °l the D ^ NIEL > GABRIEL (1649-1728), Trench Jesuit historian, 
banhedrm, and when the Pharisees were attempting to bring was born at Rouen on Feb 8, 1649 He entered the Jesuit order 

mthl “L the ad f mistratl0 !} of the law courts See Ball at the age of 18, and became superior at Pans He is best known 

Thl S i^f S i PO l ryP l a> “mf 9 f , , by his Histoire de France depms I’ilabhssement de la monarchie 

seem^ n S w m K tlC The on e mal ° f Theodotion s Greek jrangatse (first complete edition, 1713) Daniel published an 

Arama.c) n^i eSsm especially the idiom (not abridgment m 1724 (Eng trans, 1726), and anothe? abridgment 
Aramaic) m vs is In the Septuagint version the evidence is was published by Donval m 1751 Daniel also wrote a Histoid dp 
£ S ? C i ear > ™ m featuras seem rather to point to Aramaic la mhee frangaise, etc (1721) and a reply to Pascal Provincial 
KautZhfs A Pokrvdheu^b K®" * ^cry*>fe, Rothstem in Letters, entitled Entretiens de CUanthe et d'Eudoxe stir les httres 
Tl in&Xt&Mn wA/ pro jinctales (1694) , two treatises on the Cartesian theory as to 

ratives m both nf * ‘"dependent nar the intelligence of lower animals, and other works 

WwJm n f h Li h Da "v appCarS as the destr °y er of See Sommervogel, Bibhotheque de la Compagme de Jesus t n 

Daniel, SAMUEL (««-«.«, E^h 




strated conclusivelv LZi d ™? n ' firs ^ encouraged and > he taught m verse, by Sn Phihp Sid 


Da SolV n of C tbe le k«e C ChUdren— This section is composed of volume Sve^ ^^d S ° n ’ WlUiam ^ er ^ ert ^* s known 
tbe Song Hananmh, Azariah and Delia and the® romance 'called 


T Pembroke, whose household he had 


Mishael, and was inserted after lu ^Lof the mmZext of Tw’ni f r02 T‘ tnce caJled The Complaint of Rosamond 

Sly 


certainly Hebrew, and the Insertion was made m the Arsmaic cor P Df' r w P i n y S Ast ! 0 ^ c , land SMla wthout the author’s 
text Careful comparison with the Greek vcrs.ons shows fhafour « “ ! £ S ^ appeared In *592, and they 
canonical text ha* the original form of verses 21-25 See Ball First Foil rT m repnn , ted dunng Daniel’s lifetime The 
and Rothstem (as above), Bennett in Charles’ Apocrypha B „ma appeared^ Lm pT! ^nr’ “ hlstoncal poem in ollava 
(R H Ch CC t i ' ’ P! , d m , r ? 9S f 0cttca l Essays apparently first printed 
DANTET. 6IWr\ L C T ) m contained, besides the “Cwil Wars.” 


/ the Civil Wars, an historical poem in ottava 
595 Poetical^ Essays apparently first printed 


DANIEL CD*®), of Kiev, the \arl, esf Russian travel “AkSXm’ S lJ? ' he “C * 11 Wars,” “Musophilus ” and 
writer, and one of the leading Russian travellers m the m.dHie . 0ctaVia to Marcus Antomus," poems m Dam 1 ’s 

ages. He journeyed to Syria and other parts of the Levant about to Anne r 7 ff St J la ' ure mannp ' r Ab °ut this time he became tutor 
1106^7 He was th aigunen, or abbot, of a monastery proSbly h ° f the C0UntesS of Cumberland On 

near Chernigov in Little Russia He visited Palestine m the reign o>f nnet W a ? P T Yn the “T year ’ Daniel received the title 
of Baldwin I Latin tong of Jerusalem (110^8), and apparent? ? favour of f ^ ^° WeVer ’ t0 have shortl y resigned 

soon after the crusading capture of Acre (1104 k hm 111 t f l J , onson , About th,s time . a " d at the rccommen- 

uio 4 ), he claims to dation of his brother-in law, Giovanm Flono, he was taken info 
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'our at court, and wrote a Panegyric Congratulatone offered 
to the Ring at Burleigh Harrington m Rutlandshire, in ottava 
nma In 1003 this poem was published, and in many cases copies 
contained in addition his Poetical Epistles to his patrons and a 
prose essay called 4 Dejcnce of Rime (originally printed m 1602) 
m answer to Thomas Campion’s Observations on the Art of Eng- 
lish Poeste, in which it was contended that rhyme was unsuited to 
the genius of the English language Daniel’s essay and Campion’s 
were published together, Bodley Head Quartos, No 14 (New 
York, 1925) In 1603 Daniel was appointed master of the queen’s 
revels In this capacity he brought out a series of masques and 
p istoral tragi comedies, of which were printed A Vision of the 
Tioelve Goddesses, m 1604, The Queen’s Arcadia, an adaptation 
of Guanm’s Pastor 1'ido, m 1606, Tetliys Festival or the Queene’s 
II ake, written on the occasion of Prince Henry’s becoming a 
knight of the bath, in 1610, and Hymen’s Triumph, m honour of 
Lord Roxburgh’s mamage in 1615 Meanwhile had appeared, in 
1605, Certain Small Poems, with the tragedy of Philotas, 
which brought its author into difficulties, as Philotas, with 
whom he expressed some sympathy, was taken to represent Essex 
In 1607, under the title of Certame small Workes heretofore 
divulged by Samuel Daniel, the poet issued a revised version of 
all his works except Delia and the Civil Wars In 1609 the Civil 
Jl'ajj had been completed in eight books In 1612 Darnel pub- 
lished a prose History of England, from the earhest times down 
to the end of the reign of Edward III 
Daniel was made a gentleman extraordinary and groom of the 
chamber to Queen Anne, and was now acknowledged as one of 
the first writers of the time Later in life he threw up his titular 
posts at court and retired to a farm called ‘‘The Ridge,” which he 
rented at Beckington, near Devizes, in Wiltshire, where he died 
Of Daniel’s works, the sonnets are now, perhaps, most read 
They depart from the Italian sonnet form in closing with a 
couplet, as is the case with most of the sonnets of Surrey and 
Wyat, but they have a grace and tenderness all their own Of a 
higher order is The Complaint of Rosamond, a soliloquy m which 
the ghost of the murdered woman appears and bewails her fate 
in stanzas of exquisite pathos Among the Epistles to Distin- 
guished Persons will be found some of Daniel’s best work The 
epistle to Lucy, countess of Bedford, is remarkable among those 
as being composed in genuine terza nma, till then not used m 
English Hymen’s Triumph is perhaps the best of all his dramatic 
wilting An extract from this masque is given in Lamb's Dramatic 
Poets, and it was highly praised by Coleridge In elegiac verse he 
always excelled, but most of all in his touching address To the 
Angel Spirit of the Most Excellent Sir Philip Sidney Musophilus 
is one of the most characteristic writings of Daniel It is a dialogue 
between a courtier and a man of letters, and is a general defence 
of learning, and m particular of poetic learning as an instrument 
in the education of the perfect courtier or man of action It is 
addressed to Fulke Greville, and written m a sort of terza nma, or, 
more properly, ottava nma with the couplet omitted Darnel is 
wanting m fire and passion, but he is pre-eminent in scholarly 
grace and tender, mournful reverie 
Daniel’s works were edited by A B Grosart in 1885-96 , Selected 
Verse (Pembroke Booklets, No 6, 1905) 

DANIELL, the name of a number of English late 18th and 
early 19th century artists Thomas D (1749-1840) was best 
known for his collaboration with his nephew William on Oriental 
Scenery, drawn In India in 1784-93 aud published m six aquatmted 
volumes in 1808 William D (1769-1837) was also noted for his 
Madras panoramas, for his aquatmted Picturesque Voyage to India 
(1810) and for A Voyage Roynd Great Bntain (4 vol , 1814-25) 
He made soft ground etchings (1808-14) of G Dance’s portraits 
of John Flaxman, Benjamin West, etc 1 liomas and William were 
both under the general influence of Paul Sandby William’s 
brother Samuel D (1775-1811) travelled into Berhuanaland m 
1801, one result being his aquatmted A frican Sceneiy and Antmals 
(2 parts, 1804-05) Settling 111 Ceylon in tSo6 he published in 
1 80S Pictmesque Illustrations of Ceylon (See Dictionary of 
National Biography, London, 1888 ) 

Of Darnells unrelated to the above the most notable was the 


Rev Edward Thomas D (1804-43), a Norwich amateur land . 
scape etcher, dry point engi aver and w ater colourist He was early 
taught by J Crome and J S Cotman and was later a friend of 
J M W Turner (See J Laver , Hist Brit and American Etch 
mg, London, 1929 ) Others included Abraham D (d 1803), 
miniaturist of Bath, J D (fl c 18^0), London miniaturist, 
James D (fl c 1800) etcher, and Joseph D (fl c 1810), etcher 
DANIELL, JOHN FREDERIC (1790-1845), English 

chemist and physicist, was born in London on March i'>, 1790, 
and m 1831 became the hrst professor of chemistry at the newly 
founded King’s college, London His name is best known for 
his invention of the Darnell cell (Phil Trans , i8 0 6, see Battery), 
still extensively used for telegraphic and other purposes He also 
invented the dew point hvgrometer known by his name (Quar 
Journ Sci , 1820) and a register pyrometer (Phil Trans , 1S30) , 
and in 1830 he erected in the hall of the Royal societv a water 
barometer with which he earned out a large number of observa 
tions (Phil Trans, 1832) A process devised by him for the 
manufacture of illuminating gas from turpentine and resin was 
in use in New York for a time His publications include Meteoro 
logical Essays (1823), an Essay on Artificial Climate considered m 
its Applications to Horticulture (1824), which showed the neces 
sity of a humid atmosphere m hothouses devoted to tropical 
plants, and an Intioduction to the Study of Chemical Philosophy 
(i8 0 g) He died suddenly on March 13, 1845, in London while 
attending a meeting of the council of the Royal society, of which 
he became a fellow in 1813 and foreign secretary m 1839 
DANIELS, JOSEPHUS (1862-1948), US publisher and 
politician, was born at Washington, N C , on May 18, 1862, and 
educated briefly at the University of North Carolina at Chapel 
Hill Publisher, and intermittently editor, of the Raleigh State 
Chronicle from 1S85 to 1904 and the Raleigh News and Observer 
from 1904 to 1948, he was a leader of movements for railroad 
regulation and prohibition A supporter of William J Bryan from 
1896 to 1910, he turned in 1911 to Woodrow Wilson for leader 
ship of the Democratic party and helped nominate Wilson for the 
presidency in 1912 Appointed secretary of the navy in 1913 by 
President Wilson, Daniels attempted to democratize the naval 
service, fought against the armour plate monopoly and helped 
bring the navy to peak size and efficiency during World War I 
He was appointed ambassador to Mexico by Pres Franklin D 
Roosevelt m 1933 and won Mexican friendship and helped pre 
vent Mexican expropriation of U S oil properties from disrupt 
mg Mexican-U S relations His five volume autobiography ( Tar 
Heel Editor, 1939, Editor m Politics, 1941 , The Wilson Era, Years 
of Peace, 1944, The Wilson Era, Years of War and After, 1946, 
and Shirt Sleeve Diplomat, 1947) is a major contribution to 
American historical literature He died on Jan 15, 1948, at 
Raleigh, N C (A S Lk ) 

DANISH LANGUAGE Danish is a Germanic language, 
closely related to Swedish, Norwegian and Icelandic, which are 
all derived from a common Scandinavian language, the separation 
of the four languages began at about ad 1000 The primeval 
Nordic language (cad 250-800) is known from relatively few 
runic inscriptions, among which is the famous Danish Gold Horn 
Inscription ( c 400) In the period of so called runic Danish 
(800-1100) remarkable changes took place, mainly through frac 
ture, 1 mutation, w-mutation and assimilation, and through the 
disappearance of unstressed short vowels While these and other 
phenomena apply to all the Scandinavian languages, other changes, 
such as the monophtliongization of ei into c, au into fl, and ey 
into f>, and the disappearance of h in front of /, « and r, are char 
actenstic only ot the east Scandinavian languages (Swedish and 
Danish) Tlic period of Middle Danish (1100-1500) is charac- 
terized by a weakening of the vowels a and 1 into e, in an unstressed 
position and by a change of the plosiv es p, t and K into b, d and g, 
after a vowel sound Other characteristic changes are from ja 
into ] <£, from ju into jy, from a long a into the a-sound and from 
the unvoiced th sound (written f>) into t A general simphfica 
tion of declension and grammar took place at the sime time, more 
slowly 111 the eastern Danish provinces of bcann, Halland and 
Blekmge most radically m the western dialects of Jutland 
Already in the viking period a number of loan woids of Latin 
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. and Greek origin penetrated into the Danish language, this tend 
enc> was continued m the middle ages, when there was also a 
great influx of Low German words prehxes and sufhxes, because of 
the influence of Hanseatic merchants 

Modern Danish may be divided into two periods, before and 
after 1 700 While the general simplification of the language con 
tinued steadily many new words came into the language, mainly 
from High German and French but also from a variety of other 
languages Several of these loan words disappeared again, to 
some extent the result of the deliberate efforts of language purists, 
but many came to stay An influx of English loan words is notice- 
able from about 1870 

A characteristic phenomenon of the modern spoken language is 
the glottal stop (Stpd) , derived from an original tonal accent 

The grammatical structure of modern Danish is nearly as sim- 
plified as that of modern English, as m English there are only 
two cases (nominative and genitive), but there are two genders 
(common gender and neuter) In addition to the letters of the 
English alphabet, Danish has the three letters ®, (t and a A spell- 
ing reform of 1948 abolished the previous general use of capital 
letters for nouns and replaced the letter aa by a 

Bibliography — P Shautrup, Del danske Sprogs Histone, 5 vol 
(Copenhagen 1944 et seq), V Dahlerup, Del danske Spiogs Histone 
(Copenhagen, 1896) , P Didenchsen, Elemenloer dansk Grammalih 
(Copenhagen, 1946) , Ordbog over del danske Sprog, 29 vol (Copen- 
hagen 1918 ei stq ) , Hudansh Ordbog, 2 vol (Copenhagen, 1953) 

(E L Br) 

DANISH LITERATURE Denmark’s first liteiature is 
found m the runic inscriptions scratched on stone or carved on 
metal, mainly epitaphs of warriors, kings and pnests, occasionally 
with short, unrhymed alliterative verses reflecting the viking spirit 
Runic inscriptions were used in Denmark from about A D 250, but 
most of those preserved date from 800-1 100 

Middle Ages — With the introduction of Christianity Latin 
became the predominant language Andreas Sunesjjn (1160- 
1228) wrote Hexaemeron, a long Latin poem describing the ere 
ation and the ecclesiastical dogmas This poem, the poetry of 
Morten Borup ( c 1446-1526), and two poems of mourning and 
despair of unknown origin are Denmark’s most important contn 
butions to mediaeval Latin poetry A number of legends and 
biographies of saints date from the early middle ages, notably one 
about Canute the Holy, by Tvlnoth, an English monk, various 
annals of monasteries, as well as historical chronicles, have also 
survived Svend Aggespn's brief outline of Danish history before 
1185, Histona Regum Damas Compendtosa, was shortly to be 
followed by the Gesta Danorum by Saxo Grammaticus, Denmark’s 
first important contribution to world literature Of its 16 books, 
written between 1185 and 1222, the first 9 cover prehistoric 
Danish antiquity, based on pagan legends and heroic poems passed 
down by word of mouth from generation to generation 

Danish mediaeval literature also includes a number of edifying 
books, hymns and various provincial laws, the “Law of bcama,” 
two “Zealandish Laws,” and the 1 Law of Jutland,” the latter being 
accepted by the rulers of the kingdom in 1241, Other important 
treasures axe Peder Laale’s Proverbs (14th century), some medical 
books by Henrik Harpestrreng (13th century), Lucidarius, a me- 
diaeval “encyclopaedia,” and Rmkrptnken, a versified Danish 
history, incidentally the first Danish book to be printed (149s) 
In a class by themselves are the £>anish mediaeval ballads, of 
which 539 are known m more than 3,000 versions, but nearly all 
were written down after the end of the middle ages No country 
possesses a finer treasure of mediaeval ballads than Denmark 
The first printed Edition appeared in 1591 

The Reformation and the Renaissance — In 1536 the Ref or 
tnation came to Denmark, and this marked the end of the middle 
ages The beginning of the 16th century was characterized by its 
many religious polemic pamphlets, for or against the Roman 
Catholic Church This inaugurated a new literature in the mother 
tongue European humanism and the Renaissance made their in- 
fluence felt also in Denmark, where Chnstiern Pedersen (d 1554) 
ranks as the most prominent among the humanists who supported 
the Reformation He edited the first printed edition uf Saxos 
Gesta Danorum (in Tans, 1514) and Laale s Ptvmrbs, translated 


the blew Testament and adapted Martin Luther’s pamphlets into 
Danish Of supreme importance is his paiticipation in the tnnsla 
tion of the Bible (1550) Poul Helgesen (1 14S5-C 1535) was 
the most gifted opponent of the Lutheran reformation (also the 
author of the Skiby Chronicle) and Hans Tausen (1494-1561) 
its most talented spokesman The Visitation Book of the Lu 
theran bishop Peder Palladius (150,5-60) is a charming literary 
document 

The bulk of 16th-century Danish poetry was either religious or 
polemical, the main lyrical contributions being some line love 
poetry and some hymns Hans Thomiss0n’s collection of hymns 
(1569) was the first one of importance, Hans Christensen btlien 
(1544-16107 the first notable hymmst known 

The earliest plays — mysteries, miracles moralities farces and 
school plays — date from the beginning of the 16th century, hut 
many of them have been lost Ludus de Sancto Canuto, a miracle 
play, dates from c 1530 The most important playwright of the 
period was Hieronymus Justesen Ranch (1539-1607) and the 
farce Karng Niddvng his best play 

Anders Sdrensen Vedel (1542-1616) translated Saxo’s work 
into Danish and edited the first collection of ballads, Peder Clau 
sen Fnis (1545-1614), a Norwegian, translated Snorri’s Heims 
kringla, and Anld Huitfeldt (1546-1609) wrote Danmorks Rigts 
Krpmke m ten volumes In the field of astronomy Tycho Brahe 
(1546-1601) acquired European fame 

In the 17th century literary renaissance reached Denmark, which 
led to a strict adherence to classical patterns It was an age 
of orthodoxy and blind belief in authority, whether in political, 
religious or literary matters Niels Hemmingsen (1513-1600), a 
theologian of European reputation, had fallen a victim to the 
heresy hunt m the previous century, and in religious literature 
Latin dogmatics, edifying leaflets and a host of pamphlets reflect- 
ing the superstitions of the century were dominant 

It was, however, a great era of science and scholarship Caspar 
Bartholin (1585-1629) and his son, Thomas Bartholin (1616-80), 
weie famous anatomists whose works were known far outside the 
boundaries of Denmark, Niels Steensen — or Nicolaus Steno — 
(1638-S6) was a renowned anatomist and geologist, Ole Rpmer 
(1644-1710) a physicist, Simon Paulli (1603-80) a botanist and 
anatomist, and Ole Worm (1588-1654) an antiquarian, famous 
for his book on the runic inscriptions, the Monumenta Damca 
(1643) Thormod Torfseus (1636-1719) and Arm Magnusson 
(1663-1730) introduced the scholarly study of Old Norse litera- 
ture, and Peder Hansen Resen (1625-88), who wrote a descrip- 
tion of Denmark, Danske Atlas, edited and translated some of the 
poetry of the Edda, Erik Pontoppidan (1616-78), with his Gram 
matica Damca (1650), and Peder Syv (1631-1702), with his 
Betanknmger om det cimbnske Sprog (1663) and his Danske 
Sprog-Kunst (1685), introduced the linguistic study of the Danish 
language 

The most important Danish prose work of the 17th century is 
Jammers Mvnde, the memoirs of Leonora Christina (1621-98), the 
daughter of Christian IV, a fascinating human document about 
her 20 years’ imprisonment in the Blue Tower of Copenhagen 
The manuscript was first discovered and published m 1869 

Danish poetry in the 17 th century tended to follow the classics 
slavishly, and the favourite forms were the hexameter, the Alexan 
drine and the sonnet Simplicity is deliberately avoided, the style 
is precious, allegories, euphemisms and metaphors abound 
Anders Arrebo (1587-1637) translated the Psalms and wrote a 
free Danish adaptation of Du Bartas’ Hexaemeron (1661) The 
century was rich in occasional poetry celebrating weddings and 
birthdaj s, or mourning for a deceased paragon of virtue , didactic 
and pastoral poems were also freqfient Anders Bording (1619- 
77), an interesting exponent of Danish baroque poetry, was also 
the founder of the first Danish newspaper, Danske Mercurms 
(from 1666), m which the news appeared in rhymed Alexandrines 
The only truly great poet was Thomas Kmgo (1634-1703), a su- 
preme master m almost every field of poetry His hymns reflect 
a violent, passionate character, worldly and deeply religious at the 
same time Among the few playwrights Mogens Skeel (1650-94) 
deserves mention 
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The 18 th Century — Ludvig Holberg ( q v , 1684-1754) is the 
great name of Danish literature in the hrst half of the 18th cen 
tury His most important contribution is his 32 comedies written 
for the Danish theatre, which opened in 1722 His first 15 plays 
are comedies of character, 11 plays (written 1723-27) are come- 
dies of mannei, and a final group, mainly written in his old age, 
are moral allegories His aim was to create a modem Danish 
literature on European lines and to entertain by making people 
laugh at their own follies He wrote also satires e g , Peder Paars 
(1719-20) a mock-heroic poem, and Niels Klim’s Subterranean 
Pravels (in Latin, 1741) His Moralske Tanker (1744) and his 
nearly 500 Epistler (1748-54) are the finest examples of a Danish 
Spectator literature He also contributed a number of valuable 
historical works Influenced by English and (mainly) French 
thinking, he was a sober rationalist, led by reason in all matters, 
who always preferred to follow a middle course 

Among Holbeig’s contemporaries the greatest lyrical poets are 
H A Brorson (1694-1764), a religious mysticist whose Pietist 
hymns have often a background of personal sorrow 01 agony, and 
Ambrosius Stub (1705-58), whose poems are mainly religious and 
moralizing arias or occasional pieces, witty improvised epigrams 
or drinking songs The satirist Christian Falster (1690-1752) was 
a conservative counterpart to Holberg, Fredenk Eilschow (1725- 
50) and Jens Schelderup Sneedorff (1724-64), the latter of whom 
edited Den patnotiske Tilskuer, a Danish Spectator, were both ra- 
tionalist disciples of Holberg Notable historians were Hans Gram 
(1685-1748), Jacob Langebek (1710-75) and Erik Pontoppidan 
the Younger (1698-1764) Alexander Pope, Edward Young and 
James Thomson influenced the didactic and descriptive poetry of 
C B Tulhn (1728-65) 

A significant revival of Danish literature took place toward 
the end of the century Johan Herman Wessel (1742-85), one 
of Denmark’s greatest humorists, immortalized his name when, m 
1772, he wiote Kcerlighed uden Strpmper ( Love Without Stock- 
ings), a parody directed against the Danish imitations of Italian 
operas and Trench tragedies that had superseded Holberg’s come- 
dies on the Danish stage, especially those of Niels Krog Bredal 
(1733-78) and Johan Nordal Brun (1745-1816) His light 
humorous poems and versified narratives are still very popular 

At the same time a revival of emotional poetry was taking 
place, influenced partly by German literature (Goethe, Schiller 
and Llopstock), partly by English literature (Shakespeare, Mil- 
ton, Macpherson, Percy, Young and Gray) Johannes Ewald 
( q v , 1743-81), by many regarded as Denmark’s greatest lyrical 
poet was the hrst poet to delve into Scandinavian antiquity and 
discover the poetic wealth in the myths, m Saxo, in the sagis, and 
m the ballads Rolf Kiage (1770) and Balders Dpd (1773) are 
his best tragedies, Fisk erne ( The Fishermen, 1780) was the first 
serious Danish drama m which ordinary people were treated heroi- 
cally His lyrical poetry vanes from the solemn and majestic to 
the simple and subdued expression of feelings His memoirs, 
Levned og Menmger ( Life and Opinions), were influenced by 
Laurence Sterne and Jean Jacques Rousseau Jens Baggesen 
( q v , 1764-1826) first imitated the satires of Holberg and Wessel 
but gradually developed a style of his own He is a poet of dis 
tmction, although the quality of his poetry varies much In 
Labynnthen (1792-93), a charming arabesque, impressionistic 
in style, he described his travels in Europe m the manner of 
Sterne 
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period it will sutnee to mention the uuimmg unueuy G utucuuuch 
(The Gold Box) by Christian Olufscn (1764-1827), the idyllic 


and patriotic plays of Thomas Thaarup (1749-1821), and the his- 
torical tragedy Dyveke b> Ole Samsefe (1759-96) Among the 
several historical and critical writers of this period special men 
tion should be made of Rasmus Nyerup ( r 7 1 S ’g) , a scholarly 
philologist, and Werner Abrahamsen (1744-1812), aesthete and 
critic The popular historical essays entitled Store og gode Hand- 
Imger (1777) by Ove Mailing (1747-1829) exercised a great in- 
fluence, as did the historical works of P T Suhm (1728-98) 

The Romantic Period — The Romantic movement came to 
Denmark from Germany, inspired partly by the German Jena 
Romanticists, partly by the classicism of Goethe and Schiller 
F W Schcllmg’s philosophy was interpreted in Denmark bv the 
Norwegian Henrik Steftens (q v , 1773-1845), but the leading 
Danish Romanticists gave it a form very different from the origi- 
nal A W Schack von Staffeldt (1769-1826) was hardly recog- 
nized in his lifetime, and his metaphysical poetry lacked popular 
appeal 

Adam Ohlenschlager (qv, 1779-1850) became the leader of 
the movement in Denmark and his versatile writings especially 
between 1802 and 1807, were inspired by a youthful ecstasy In 
poetry, drama and prose he gave evidence of poetic genius which 
has no parallel in Danish literature St Hans Aftenspil and Alad 
dm are among his most important early pla>s, both embodying the 
main ideas of Danish Romanticism Hakon Jarl is the best among 
his manv northern tragedies, and among later works his cycle of 
dramatic poems entitled Htlge (1814) is outstanding NFS 
Grundtvig (q v , 1783-1872) is a gigantic figure, not only in Danish 
literature, but also as an educationalist, a historian, a philological 
scholar and a politician His popular and historical songs his 
many hymns and his personal poetry give him a lasting place in 
literature He sbaied the Romantic enthusiasm for the antiquities 
of Scandinavia, interpreting the Scandinavian m>ths as poetic 
visions, he retranslated both Saxo and Snorri and translated 
Beowulf into Danish before it had even appeared in English His 
Handbook of World History is, like his other historical works, a 
strange mixture of scholarship, prophetic visions and insanity 
B S Ingemann (qv , 1789-1862) inspired contemporary thought 
with the Romantic ideas of chivalry and national pride through 
his historical novels (1824-36) and through his poetic cycle about 
Holger Danske Of more lasting value, however, are his simple 
and unsophisticated Morning and Evening Songs Carsten Hauch 
(qv , 1790-1872) wrote dramas which are often sinister, tragic and 
philosophic frequently in a historical setting, his histoncal novels 
reflect his philosophy of resignation He rank? highest as a con 
templative lyrical poet 

Romantic Realism — During the hrst quarter of the 19th cen- 
tury the eaily Romantic movement was unchallenged Then ap 
peared two men who brought a new element of reason and realism 
in Danish literature Foul Mpller (1794-1838) was the author of 
the first novel in Danish dealing with contemporary events, En 
dansk Students Eventyr (1824), a charming book, full of gay 
humour Some of his poems are m the form of dramatic scenes, 
others in the form of fables, often reflecting personal disillusion- 
ment His brilliant aphorisms also deserve mention Steen Steen- 
sen Blicher (1782-1848), an impoverished Jutland parson, was 
in his early life strongly influenced by Ossian, he translated 0 ? 
sian, Fope, Goldsmith and some of Percj’s ballads In Tiak- 
fuglute (Birds of Passage, 1838) he interprets human natuie with 
sad resignation, some of his best poems are in the Jutland dialect 
His nnny noveller (short stones), beginning in 1824 with the 
masterly En Lmidsbydegns Dagbog ( The Journal of a Parish 
Cleik), strike notes varying from sorrow and resignation to humour 
and irony 

Minor writers of the same peuod are Thomasine Gyllembourg 
Ehrensvard (qv, 1773-1856), whose Hverdagshistoner were 
much admired, Carl Bernhard (1798-1865), who wrote novels un- 
der the nom de plume of A de Saint Aubam, and Carl Bagger 
(1807-46) whose novel Mm Brodtrs Levned shocked the literary 
world hy its bold realism t 

Poetic Realism — About 1S30 the early Romanticist 
to a poetic realism, less naive, more contemplative am 
cemed with form than with content The leader of 
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_meut, Johan Ludvig Ileibeig (q t , 1701-1860) w is it lus /until 
the dictatoi of literary tiste in Copenh lgen a tlmniaUst he at 
tempted to revivifv Dtnixh drami b\ importing Tiench \ ludeville 
and in his stuous lonunln plavs l 4 Lhtihuj md Syi .sovudag, 
there is an interpliv between the worlds ot poetic and pedestrnn 
re iht> His hnest achievement is the comedy En sja.1 eflei Dqdtu 
( f Soul iftn Death 1841) He was a hterirv uilit ot high dis 
tinction stronglv influenced by the philosophy ot Hegel \fLei 
his death his wile Johinne 1 Uise Heibeig (1812-90), published 
her fine Memoirs Heniik Hertz ( q v , eiygj-iSjo) ilso regarded 
perfection ol form as more important than content as cleirly ex- 
pressed in his fitter s of a C ,host (i8jO) As apoet he was a clever 
imitator of style, as 1 playwright he contributed both light come- 
dies and serious romantic pi lys eg Svt ltd Dy rings II us 
A reviv il ot lyrical poetry took place in the iSjOS and 1840s, 
led by Christian Winther {qv, 1796-1876), Ludvig Adolf 
Bpdtcher (1793-1874) and Emil Aarcstrup (1800-56) They are 
mainly concerned with love and nature, treated m a purely aesthetic 
manner \\ inther was a Zealand poet, who sang the praises of hrs 


nativ e island and of woman His long verse novel Hjortens Flugt 
( The flight of the Stag, 1855) is his main w'ork Bpdtcher wrote 
only a handful of poems, sever il of which are inspired by the 
Italian scene lus poetry is delicate, sensitive and artistically sober 
Aarcdrup Gallic in his taste was an epicurean a lovei and con- 
noisseur of beauty, he is Denmark’s erotic poet par excellence 
Ftedcnk Paludtn Muller (q 0 , 1809-76), onginilly a light and 
frivolous disciple of Byron, became eventually an uncompromising 
monlist condemning the world and the flesh His main work, 
Ulam Homo (1841-4S), a poetic epic in 12 cantos, is a bitter con- 
temporary sitire The subjects of his poems are often mythologi 
cal or hibliul 

Hans Christian Andersen (q 0 , 1805-75) wrote novels (eg, 
r/ie Improvisator), poems, plays and a number of travel sketches, 
hut of lasting value are only his Fairy Tales and Stones, 164 in all, 
tile first four published in 1835 Some are based on Danish folk 
tales some on historical incidents, the plots of others are from 
foreign sources, but most of them are lus own invention, often 
springing from some personal event They were told for children, 
but their ideas arc often better understood by the grownups His 
own storv is told in Mi t Livs Eventyr (1855) 
boren Aaby Kierkegaard (q v , 1813-55) holds an entirely iso 
hied position in Danish literature, unattached to anv group of 
w riters and with hardly any followers m his lifetime His religious 
philosophy is expressed in such works as Etther/Or (1843) and 
Stages on Life’s Ik ay (1845) He spent his last years in a violent 
and passionate attack on “official Christianity ” 

M A Goldschmidt (1819-87), a Danish Jew, was the editor of 
a rebellious, antirovalist weekly, Coisaren, 1840-46 Many of his 
novels are concerned with Jewish life m the Danish community 
(e g , A JtiS), 1845) The 1850s and 1860s produced hardly any 
new Danish writers of importance The poetry of Carl Ploug 
(1813-94) has little inspiration, and the Grundtvigian songs and 
light comedies of Jens Christian Hostrup (1818-92) have more 
popular than literary value Christian Richardt (1831-92) and 
H \ Koalund (1818-85) did little more than rehash the better- 
known Romantic themes Edvard Lembcke (1815-97) should be 
mentioned for his translations of Shakespeare and Byron The 
novels of Vilhelm Bergspe (1835-1911), e g , Fra Piazza delPopolq 
(1866), Carl Brosbpll (1816-igoo), who wrote under the nom de 
plume oi Cant Etlar, and H F Ewald (1821-1908) are mainly en- 
tertammg The most original novelist of the period was Hans 
Egede Schack (1820-59), whose novel Phantasterne (1857) re- 
veals great psychological gifts Philosophers of some distinction 
are Tredenk Christian Sibbern (1785-1873), Rasmus Nielsen 
(1809-84) and Hans Brpchner (1820-75) 

Radical Realism —Det moderne gemiembnid is the Danish 
term used to describe the new movement beginning about 1870 in 
which a modem (1 e , n tturalistic or reahstic) literature emerged— 
a movement Of whuh. Going llnmk, ( Q , , 1342-1927) was the 
spiritual leadrr Origin 1% influenced by H A lame, C A 
bauite Berne and J Stuart Mill he felt it his mission as a critic to 
, awaken th ® DiU1C3 and bring Denmark out of lie* backwatei and 


isol ilion His Mam Ciurents tit iq/Ji Centuiy Lilciatuit (1871- 
*7) ciuscd a greil sensition, and his demands th it hteiature 
should concern itself vvilh life and realitv not with die mis and 
iantasy ind that it should work in the service of progress, not m 
the sen ice ot rtaction, provoked much discussion Among his 
many cutic il ind scholarly books his various biographies of gre it 
men (eg, Shaktspe ire, Goethe, Voltaire) should be mentioned, 
Ihese vveie to some extent writttn under the influence of 1 \\ 
Nietzsche whose “aristocratic radicalism’ he came to share His 
influence was not limited to Denmark both Henrik Ihsen and 
August Strmdbeig were influenced by him J P 1 icobsen (q v , 
1847-85 J was among the first Danish writers to be influenced bv 
Brandes especially his novel Niels Lyhne and lus short stones deal 
with the problem of dreams versus reality In Mane Gritbbc he 
intioduced the naturalism ot Gustave I Hubert Holger Drnch- 
mann ( q v , 1846-1908), the greatest lyrical poet of the period, be- 
gan his career as a staunch supporter of Brandes, against whom he 
reacted stiongly later on He holds a high place as a lyric poet, 
passionate, impulsive and capacious He is the authoi of manv 
fine love poems, much of his poetry and prose is concerned with 
the sea and with the lives ot sulors and fishermen The novels and 
peasant stones of Sophus Schandorft (1836-1901) show prose 
realism of less artistic value Vilhelm Topspe (1840-81 ) depicted 
contemporary life with subtle nony in his prose works Edvard 
Brandes (1847-1931) discussed contemporary' problems in his 
plays 

Henrik Pontoppidan (1857-1943) holds rank as one of Den- 
mark s greitest novelists His early stories reveal social injustices, 
and m several of his short novels he discusses the political moral 
and religious problems of his day But his greatest contribution 
is his three long novel cycles, Det Foijcettede Land (1891-95), 
Lykbe Pei (1898-1904) and De dpdes Rige (1912-16) They 
are all concerned with contemporary Denmark and are most pene 
trating and convincing, though little flattering, analyses of Danish 
national character Herman Bang (1857-1912) is another novelist 
who cultivated the small things insignificant people, the gray and 
lonely and miserable men and women who are normally overlooked 
because nothing ever seems to happen in their undramatic lives 
In his best novels, eg,Ved Vejen (1886), Tme (1889) and Det 
hvide Hus (1898) he displays the virtuosity of his impressionistic 
technique Karl Gjellerup (1857-1919) began as a disciple of 
Brandes, whom he later opposed There is a fine poetic beauty m 
his best novels, eg, Minna and Mpllen, but the metaphysical 
idealism of his later novels have made them unreadable 

Other notable prose writers toward the end of the century were 
Gustav Wied (1858-1914), a novelist and playwright, whose wit is 
cynical and bitter, his “satyr-plays” and his novels (e g , Livsetts 
Ondskab and Knagsted) are full of malicious humour, Peter Nan- 
sen (1861-1918), whose stones are in the style of Maupassant, 
Carl Ewald (1856-1908), whose nature stones are based on Dar- 
winian philosophy, Otto Benzon (1856-1927) and Gustav Esmann 
(1860-1904), playwrights, and Karl Larsen (1860-1931), who 
caught the atmosphere of Copenhagen and drew a picture of Danish 
cockneys” with fine linguistic precision Sven Lange (1868- 
1930), Emar Christiansen (1861-1939) and Hen n Nathansen 
(1869-1944) are three notable playwrights 

Poetic Revival, — In the 1890s a Neo Romantic poetic revival 
took place Emotions and fantasy were reinstated The lyric 
poets of the 90s called themselves "Symbolists," as their object 
was to express the inexpressible in symbolic form ” Them poems 
often describe mental processes and religious and mystic experi- 
ences Johannes Jorgensen (1866- ) was their leader he be- 

came a convert to Roman Catholicism, and apart from his poetry 
many of his prose books are widely read, eg, his Parables, his 

r c^r f i raVeI ’ bl0graphles of saints («*» of St Francis and 
ot bt Catherine of Siena) and his autobiography, Mit Livs Legende 
(rgr6 -28) Viggo Stuckenberg (1863-1905) M a poet who gives 
tender expressions of sad resignation Sophus Claussen (1S65- 
rtjjij is a hmtful and sensual lover of female beauty, a pantheistic 
lover of nature and a sophisticated and capricious aesthete whose 
poems are often obscure riddles Helge Rode (1870-1937) was a 
religious mystic, m addition to poetry he also wrote plays and 
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critu.il works attacking modern mtellectuahsm Ludvig Holstein 
(1864-194,) is i poet moie akin to tioethe and Ohlcnsihliger 
than to his own generation of Symbolists Othei notable Neo 
Rom 111 tic poets of the same period were Sophus Michaelis (1865- 
Ihor Lange (,1851-1915') and Niels M0ller (1859-1941) 
Sever il women made important contributions to Danish litera 
ture toward the end of the century and after Gvrithe Lemche 
(1806-1945) is well known for her novel cycle Eduardsgave 
Agnes Hennmgsen (1868- ) is a brilliant prose writer, whose 

nov els are often concerned with the erotic experiences of Ihe eman- 
cipated woman Karin Michaelis (1872-1950) is a hne psvchol 
ogist, among her many novels The Dangerous 4 ge (igio) is best 
known 

From 1900 to 1920 — The two greatest Danish novelists of the 
beginning of the 20th century are Martin Andersen Nex0 (1869- 
) and Johannes V Jensen (q v , 1873-1950) Andersen 
Nexp’s fame is based almost entirely on his two great epics of 
proletarian life, Pelle the Conqueror (1906-10) and Ditte Daugh 
ter of Man (1917-21) All his novels and short stories are con 
cerned with the lives ol poor people His Memoirs rank among the 
finest in Danish literature Jensen, a north Jutlander, expressed 
his Darwinian philosophy m his long novel cycle The long Journey 
(1908-22), an ambitious epic of man from the baboon stage to 
modern times His Hmimerlandshistorier contain forceful de- 
scriptions ot the people and scenery of northern Jutland, and his 
novel The Fall 0 f the King (1901) holds high rank, his eight 
\ olumes of Myths are a happy mixture of fiction and essay He 
is also a great and original lyric poet and a prolific essayist 

Another Jutlander was Jeppe Aakjaer (1866-1930), whose 
novels ol social criticism are less important than his poetry, which 
has a widely popular appeal Two other notable Jutland poets 
were Johan Skjoldborg (1861-1936) and Th0ger Larsen (1875- 
1928) 

Jakob Knudsen (1858-1917) is the Carlyle of Denmark, one 
who believes in the inequality of man and in the necessity of 
authority and obedience, he discusses Christian and moral prob- 
lems in his novels, e g , Den gamle Preest and Leerer Urup The 
novels of Marie Biegendnhl (1867-1940), Harry Sdiberg (1880- 
) and" Thomas Olesen L0kken (1877- ) all contain faith- 

ful descriptions of Jutland 

Harald Kidde (1878-1918) is a solitary, introspective and mel- 
ancholy novelist, preaching a gospel of renunciation and humility, 
as, for example, in 4 age og Else and Helten Knud Hjort0 (1869- 
1931) is a keen and intelligent observer, whose novels are mainly 
psychological Provincial life is described in a baroque and fanci- 
ful manner in the novels of Johannes Buchholtz (1882-1940), e g , 
Egholm and his God and The Miracles of Clara van Haag Other 
noteworthy novelists are Hans Povlsen (1886- ), Otto Rung 

(1874-1.945), Poul Levin (1869-1929), J Anker Larsen (1874- 
), Thit Jensen (1876- ) and Astnd Ehrencron Kidde 

(1874- ) 

Two important lyrical poets of the period were Valdemar 
R0rdam (1872-1946) and Kai Hoffmann (1874-1949) 

After 1920 —The most significant poets of the 1920s were Tom 
Knstensen (1893- ), who was also an important novelist (e g , 

Livets Arabesk and Harvcerk ), Otto Gelsted (1888- ), Emil 

Bpnnelycke (1893-1953), Hans Hartvig Seedoiff Pedersen (1892- 
), Harald Bergstedt (1877- ) and Per Lange (1901- 

) Jakob Paludan (1896- ) is an important novelist, 

whose main works are Birds around the Light and Jpgen Stem 
The novels of Hans Kirk (1898- ), especially The Fishermen, 

represent social realism at its best Knuth Becker (1893- ) 

is another social novelist whose main work, a long novel cycle be- 
gun in 1932, was still incomplete in the mid-1950s Harald Herdal 
(1900- ) is a disciple of Andersen Nex0, his novels reveal the 

rottenness and the hypocrisy of present society Mogens Khtgaard 
(1906-45) and Letk Fischer (1904- ) have both been con- 

cerned with the middle classes in their novels and short stones 
The novels of J0rgen Nielsen (1902-45) are set among Jutland 
peasants, and their themes are suppressed feelings hatred, sin and 
fear Similar problems, but in a different milieu are treated in the 
novels of Michael Tejn (1911- ) Aage Dons (1903- ) 


is a novelist who concentiales on Kelmg and penetrating amlvscs 
of the depths and conllicts of the human soul H C Bnnnei 
(igoj- ) 15 in important novelist tnd phvw right whose works 
(eg, The Riding Masttr) deal with the loneliness of men the 
dangers of fear and of power he is a superb short story writer full 
of outstinchng psyehological penetration Martin A Hansen 
(1909- ) recalls Johannes V Jensen in his eatly novels but 

later works showed a tendency towird an anti intellectuil mys 
ticism, related to that of the youngest generation of postwar poets 
Knud S0nderhy (1909- ) is a novelist a short story writer ind 

a plavvv right with a brilliant style and a deep psychologic il un 
derstandmg Hans Scherfig (1905- ) writes novels usuailv 

disguised as detective stones, full of acid satire 

Nis Petersen (1897-1943) holds a high position as a poet ind 
is also a distinguished novelist (< g, The Street of the Sandal 
makeis and Spilt Milk ) Karen Blixen (1885- ) whose lip-t 

novel, Seven Gothic laics, was hrst published in English under the 
nom de plume of Isak Dinesen in 1934, is a refined aristocratic 
writer, with a subtle irony and with an unusual elegance and 
sensitivity Her books My African Farm and Winter’s Talcs 
should also be mentioned Two Faroese novelists have also made 
significant contributions to contemporary Danish literature 
J0rgen Frant/ Jacobsen (1900-38) and William Heinescn (1900- 
) 

Sven Clausen (1893- ) and Svend Borbeig (1888-1946) 

represent the first postwar generation of Dinish playwrights in 
fluenced by German expressionism, by symbolism, by Luigi Piran 
dello and by Sigmund Freud Kaj Munk (1898-1944) is a drama 
tist of unusual qualities, who revived the “heroic Shakespearean 
and Schillerean drama Among his best plays are En Idealist and 
Ordet He was a religious agitator who used the stage as a pul 
pit, and all his dramas are concerned with the problems of God 
and man Kjeld Abell (1901- ) is an iconochst both as fir as 
form and content are concerned His first plays mark a complete 
break with naturalistic drama, and there is always a deep and radi- 
cal perspective underlying his remarkably witty and sparkling 
dialogue His most important plays are The Melody that Got Lost 
and Anna Sophie Hedvig C E Soya (1896- ) is yet another 

brilliant playwright as well as a short story writer and a novelist 

Kaj Frns M0ller (1888- ) is a distinguished poet and cutic 

also a fine translator of French ind English poetry Paul 1 1 Cour 
(1902- ) is a lyrical poet influenced by the modern Trench in 

tellectual school Other poets who have already estiblished their 
names in Danish literature are Hulda I utken (1896-1948), Jens 
August Schade (1903- ), Alex Garft (1904- ), Tove Dit- 

levsen (1918- ), who is also a fine novelist and short story 

writer, and Morten Nielsen (1922-44) Ihe most interesting 
lyrical poets of the mid 20th century were Ole Sarvig, Ove Abild- 
gaard, Ole Wivel, Halfdan Rasmussen, Frank Jfeger Thorkild 
B)0rnvig, Erik Knudsen, Grcthe Heltberg and Grethe Rnsbjerg- 
Thomsen The leading literary scholars and critics of the century 
were Axel Olrik (1864-1917), Vilhelm Andersen (1864-1953) 
Valdemar Vedel (1863-1942) Hans Bnx (1870- ), Vilhelm 

Gr0nbech (1873-1948) and Paul V Rubow (1896- ) In the 

field of philosophy Harald H0ffdmg (1843-1931) and Herbert 
Iveisen (1890-1920) were the most prominent names 

Bibi.iograpiiv — P Engelstoft (ed), Dansk btogiapsk Leksikon 27 
vol (Copenhagen, 19 3-44), Carl S Petersen and V \ndcrsen II 
lustreret dansk Litleiaturhislonc, 4 vo! (Copenhagen 1924-34), Oluf 
FriN, Den danske LiUcralurs Hisloru (in pi ogress, Copenh igcn, 1937- 
) , B Enchsen and A Kiarup, Dansk historisk Bibliogra] 1 til 
Udgangen af 1912, 1 vol (Copenhagen 1917-27) , E Ehrencron 
Mtiller, Forfatter-Leksikon omjatlende Daitmafk, Norge og Island 
inditl 1814, 12 vol (Copenhagen r (I'M- Vs) , T H Erslcw Almindeligl 
Forfalterleksikon for Kongerigel Danmark, b vol (Copenhagen, 1843- 
68) E Thomsen, Dansk Litleratur efler 1870 (Copenhagen, 1935), 
Sven M0ller Knstensen, Dansk Litleratur lyiS-so (Copenhagen, 
1950) , E Frandsen and N Kaas Johansen (ed ) Danske Digt-ere 1 det 
20 Aarhundrede (Copenhagen, igsi) , F Schvbeig and N Bachhausen 
(cd), Hvcm skrev hvad ? 24 vol (Copenhagen, 1945) , E Biedsdoiff 
B Mortensen and R Popperweli, In Introduction to 'Scandinavian 
Literature from the Earliest Time to Our Dav (Cambridge, 1951) , 
E Bredsdorff, Danish Literature m English Translation a bibhogiaphv 
(Copenhagen, 1940) , P M Mitchell, A Bibliographical Guide to 
Danish Literature (Copenhagen, 1951) ( E L Br ) 
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„ DANKL, VIKTOR, FREIHERR VON (1854- ). 

Austro Hungamn general, was born in Udine on Sept 18 1854 
In the World War he commanded at the outset the I Army and 
defeated the Russians in the battle of Krasmh (Aug 23-25, 1914) 
After the Italian declaration of war he became in May 1915 com- 
mander of the defence forces m Tirol As an army commander m 
the following years he took a successful part m the offensive 
against Asiago Asiero, but shortly afterwards retired from his 
post on account of ill health 

DANNAT, WILLIAM T (1853-1929), American artist, 
was born in New York city in 1853 He was a pupil of the Royal 
Academy of Munich and of Muni icsy and became an accom 
plished draughtsman and a distinguished figure and portrait paint- 
er He early attracted attention with sketches and pictures made 
in Spain and a large composition, “The Quartette,” now in the 
Metropolitan Museum of Art, New York, was one of the sue 
cesses of the Pans Salon of 1884 Dannat settled m Pans, 
he is represented m the Luxembourg, was president of the Pans 
Society of American Painters and a member of the National In 
stitute of Arts and Letters He died in France on March 12, 1929 
DANNECKER, JOHANN HEINRICH VON (1758- 
1841), German sculptor, was bom at Stuttgart, on Oct 15, 1758, 
and died there on Dec 8, 1841 His father was employed in the 
stables of the duke of Wurttemberg The boy was entered in the 
military school at the age of 13, but after two years he was 
allowed to follow his taste for art The duke made him sculptor to 
the palace (1780), and employed him on child angels and carya- 
tids for the decoration of the reception rooms In 1783 he left 
for Pans with Scheffauer, and placed himself under Pajou, in 1785 
he went to Rome, where he worked for five years Goethe and 
Herder were then in Rome, and became his friends, as well as 
Canova, who was the hero ot the day, and who had undoubtedly 
a great and powerful influence on his style The marble statues 
of Ceres and Bacchus (in the Schloss at Stuttgart) were done at 
this time On his return to Stuttgart, which he never afterwards 
quitted, except for short trips to Pans, Vienna and Zunch, the 
double influence of his admiration for Canova and his study of 
the antique is apparent in his works The Ariadne (1806), in the 
Bethmann museum, Frankfurt, is the most popular of his works 
Many of the illustrious persons of the time were modelled by him, 
among others, Lavater, Metternich, Countess Stephanie of Baden 
and General Benchendorff Of the three portrait busts of Schiller 
the first in date (1797) is life size, and is at Weimar, the second, 
modelled m colossal size, is in the Stuttgart museum, the third 
was made for the then Crown Prince Louis of Bavaria Dannecker 
was director of the Gallery of Stuttgart, and received many aca- 
demic and other distinctions 

DANNEWERK or DANEWERK (Dan , Dannevirke or 
Danevtrke, “Danes' rampart”), the ancient frontier rampart of the 
Danes against the Germans, extending io£ mi from just south of 
the town of Schleswig to the marshes of the river Trene near the 
village of Hollingstedt The rampart was begun by GuBotSr 
{Godefridus) , king of Vestfold, early m the 9th century In 934 
it was passed by the German king Henry I , after which it was 
extended by King Harold Bluetooth (940-986), but was again 
stormed by the emperor Otto II in 974 The chronicler Saxo 
Grammaticus mentions m his Gcsta Danorum the “rampart of 
Jutland” ( Jutiae moema ) as having been once more extended 
by Valdemar the Great (1157-82), which has been cited among 
the proofs that Schleswig (S finder jyllatid) forms an integral fiart 
of Jutland ( Manuel last de la question de Slesvii j, 1906) After 
the union of Schlefmg and Holstein under the Danish crown, the 
Danevirke fell into decay, but in 1848 it was hastily strength 
ened by the Danes, who were, however, unable to hold it in face of 
the superiority of the Prussian artillery, and on April 23 it was 
stormed From 1850 onwards it was again repaired and strength 
ened at? great cost, and was considered impregnable, but in the 
war of 1864 the Prussians turned it by crossing the Schlei, and it 
was abandoned by the^ Danes on Teb 6 without a blow It was 
thereupon destroyed b&the Prussians, m spite of which, however, 
a long line of imposing ruins still remains The systematic excava- 
tion of these, begun in igoo, has yielded some notable finds 


especially of valuable runic mscuptions (F de Jessen, La Question 
de Slesvig, pp 25, 44-5°. etc ) 

See I orenzen, Danneotrke og Omegn (2nd ed , Copenhagen, 1864), 
H Handlemann, Das Dannewerk (Kiel, 1885) , Philippsen and Sunk- 
sen Fuhret durch das Daneaierk (Hamburg, 1903) 

DANNREUTHER, EDWARD (1844-1905), German 
pianist, teacher and writer on music, was born at Strasbourg on 
Nov 4, 1844, an d was brought up in the United States He stud 
led music (1859-63) at Leipzig under Moscheles, Hauptmann 
and Richter, and settled in London m 1863 There he rendered 
great service to the English musical world in a variety of way s — 
by his own interpretations of the great German classics, b\ his 
musical writings in general, and by his propagandist labours on 
behalf of Richard Wagner m paiticular He was professor of the 
pianoforte at the Royal College of Music fronf iSgs Dann 
reuther’s principal works aie Musical Ornamentation (1893-95), 
the standard English work on the subject, and vol vi ("The 
Romantic Period”) of the Oxford History oj Music 

DANSVILLE, a village of Livingston county New Yoik, 
U S A , 49 mi S of Rochester, adjoining Stony Brook state park 
It has an airport, and is served by the Dansville and Mount 
Morris and the Lackawanna railways Pop (1950)5,^38 Large 
nurseries for growing fruit and ornamental trues ind several 
manufacturing plants are there The Instructor, a inaguine for 
teachers, with a national circulation, is published there Dansville 
Memorial hospital is located there Clara Barton established the 
first chapter of American Red Cross in Dansville, Aug 1&81 
Dansville was settled about 1800 and incorporated in 1845 

DANTAN, JEAN PIERRE( 1800-1869), French sculptor, 
bom in Pans on Dec 28, 1800 His father was a carver in wood, 
and Jean in company with his brother Antoine Lament were 
trained in his studio The two brothers then studied under Bosio 
and m 1828 went to Rome On his return to Paris Jean Pierre be 
came known for his caricature statuettes He portrayed many 
famous men (Talleyrand Wellington, Rothschild, William IV , 
Brougham, Liszt, Victor Hugo and many others) He died in 
Baden-Baden on Sept 6, 1869 

Antoine Laurent Dantan (1798-1878), brothei of Jean 
Pierre, made many monuments for churches, public buildings and 
squares (St Raphael in the Madeleine, Pans, St Duquesne in 
Dieppe, La Place in Caen) 

Joseph Eduard Dantan (1848-1897), French histone painter, 
son of Jean Pierre, studied under Pils He exhibited regularly in 
the Salon des Artistes Frangais , and lie also illustrated Zola and 
Victor Hugo 

DANTE (or DURANTE) ALIGHIERI (1265-1321), 
the greatest of Italian poets, was bom at Florence about the 
middle of May 1265 He was descended from an ancient family, 
but from one which at any rate for several generations had 
belonged to the burgher and not to the knightly class Dante 
himself does not, with the exception of a few obscure and 
scattered allusions, carry his ancestry beyond the warrior Cac- 
ciaguida, whom he met in the sphere of Mars {Par xv 87 seq ) 
Of Cacciaguida’s family nothing is known The name, as he told 
Dante ( Par xv 130, 135), was given him at his baptism He 
further tells his descendant that he was bom in the year 1091, 
and that he married a lady from the valley of the Po, from 
whom the name Aldighien or Alighieri passed to his descendants 
He also mentions two brothers, Moronte and Eliseo, and that 
he accompanied the emperor Conrad III upon his crusade into 
the Holy Land, where he died (1147) among the infidels From 
Aldighiero, son of Cacciaguida, were descended the Alighieri 
Belhncione, son of Aldighiero, was the grandfather of Dante 
His father was a second Alighiero of whom little is known Dante 
appears to have been the son of Ahghiero’s first wife, Bella, 
whose family name is doubtful By his second wife, Lapa di 
Chianssimo Cialuffi, Ahghiero had a son Francesco and a 
daughter Tana (Gaetana) , another daughter, who married Leone 
IJoggi fl,nd whose name is not known > was perhaps the poet’s 
sister Thus the family of Dante held a most respectable position 
among the citizens of bis beloved city, but had it been reckoned 
in the very first rank they could not have remained in Florence 
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after the defeat of the Guelphs at Montaperti in 1260 It is dear 
however, that Dante s mother at least did so remain, for Dante 
was born in Florence m 1265 The heads of the Guelph party 
did not return till 1267 

Apart from his love for Beatrice, we know very little of Dante’s 
boyhood and early life His early biographers, Boccaccio and 
Leonardo Brum, represent him as an assiduous student From 
the age of 18 he, like most cul- 
tivated young men of that age, 
wrote poetry assiduously, in the 
philosophical amatory style of 
which his friend, older by some 
years than himself, Guido Caval 
canti, was a great exponent, and 
of which Dante regarded Guido 
Gumicelli of Bologna as the mas- 
ter (Purg xxvi 97, 8) He doubt- 
less owed much to the paternal 
influence of Brunetto Latim 
(d 1294), the philosopher and 
rhetorician, who figured largely 
in the councils of the Florentine 
commune Of Brunetto Latim 
Dante himself speaks with the 
most loving gratitude and affec- 
tion, though he does not hesitate to brand his vice with infamj He 
had some knowledge of drawing, at any rate he tells us that 
on the anniversary of the death of Beatrice he drew an angel on 
a tablet, he is said to have been an intimate friend of Giotto, 
who has immortalized his youthful lineaments in the chapel of 
the Bargello Nor was he less sensible to the delights of music 
Milton had not a keener ear for the loud uplifted angel trumpets 
and the immortal harps of golden wires of the cherubim and 
seraphim, and the English poet was proud to compare his own 
friendship with Henry Lawes with that between Dante and 
Casella, “met in the milder shades of purgatory ” There is some 
evidence that Dante was at Bologna not later than 1287, but it 
is doubtful whether, as Boccaccio states, he studied at the univer- 
sity It is clear that, from his youth onwards, he began to make 
himself master of all the sciences of his time, while playing his 
part in society and m touch with every aspect of Florentine life 

Political Life — We must now consider the political circum- 
stances in which lay the activity of Dante’s manhood From 1 115, 
the year of the death of Matilda, countess of Tuscany, Florence 
developed as a self governing commune attached to the cause of 
the Church According to tradition, the Guelph and Gbibelline 
factions were introduced into the city in 1215 Buondelmonte de’ 
Buondelmonti, a noble youth of Florence, being engaged to marry 
a lady of the house of Amidei, allied himself instead to a Donati, 
and was attacked and killed by the Amidei and Uberti at the 
foot of the Ponte Vecchio, close by the pilaster which bore the 
image of Mars (Par xn 136-147) Although a number of noble 
families, headed by the Uberti, now ranged themselves with the 
Ghibelhnes, the commune remained Guelph, but, m 1248, with 
the aid of German horsemen sent by Frederick II , the Uberti 
and the Ghibelhnes gained the upper hand and expelled the 
Guelph nobles In 1350, when the emperor was dying, there was a 
revolution by which the Frimo Popolo, the first democratic 
constitution of the republic, was established, with a captain of 
the people to counterbalance the podesta, and the Guelphs were 
recalled The Uberti apd other Ghibelhnes— in understanding 
with Manfred who had succeeded his father Frederick as kmg 
of Sicily— attempted to rebel m 1258, were expelled from the 
city and their houses and towers destroyed The reception of 
the exiles m Siena brougSt on the war which resulted in the 
great battle of Montaperti, Sept 4, 1260, “which dyed the Arbia 
red,” in which the Florentine Guelphs and their allies were 
completely defeated by the Sienese and the German troops of 
Manfred At a congress at Empoli, in which the Ghibelhne cities 
of Tuscany were represented, it was proposed to destroy Florence 
—a proposal defeated by the bold patriotism of Fannata degli 
Uberti (Inf, x 91-93) 



The Ghibelhnes now held sway in Florence as elsewhere in 
Tuscany, until Charles of Anjou — to whom the pope had offered 
the crown of Apulia and Sicily — came to Italy, and on Feb 26, 
1266, defeated and killed Manfred at Benevento In 1267 the 
Guelphs were recalled, and the Ghibelhnes were driven out 
Florence was for a while under the suzerainty of Charles of 
Anjou, but in 1282, after the “Sicilian Vespers,” the Secovdo 
Popolo — the second democratic constitution of Florence — was 
established B> this the government was placed in the hands of 
the Priors of the Aits, who, associated with the Captain of the 
People, became the chief magistrates of the republic The Arts 
or Gilds — seven maggion and 14 mmort — were organized, to be 
the backbone of the State The Priors, elected from the Arts 
were six in number and held office for two months Siena had 
become Guelph, but Pisa and Arezzo remained Ghibelhne, and 
Florence led a Guelph Tuscan league against them in a war which 
culminated on June n, 1289, at Campaldino near Poppi, in the 
Casentino, where the Ghibelhnes were utterly defeated They 
never again recovered any hold in Tuscany but the violence of 
faction survived under other forms Several allusions in the 
Commedm (Inf xxu 1, xxi 95, Purg v 92) indicate that Dante 
saw military strvice m this war, and a passage in a letter of his, 
no longer extant but quoted by Leonardo Brum, states that he 
fought in the front rank at Campaldino 

Meeting with Beatrice — As he tells us in the Vita Nuova, 
Dante had first met the girl whom he calls Beatrice, the love foe 
whom was to be the guiding star and inspiration of bis life, m 
1274, when she was at about the beginning of her mnth year, 
and he at about the end of his ninth year If she has been rightly 
identified with Bice Portinan, she married Simone de’ Bardi 
Beatrice died on June 8, 1290 (the date June 9 is due to a 
mystification in the Vita Nuova) The last chapter of the Vita 
Nuova relates how, after the lapse of some undefined time, “it 
was given me to behold a wonderful vision, wherein I saw things 
which determined me to say nothing further of this blessed one 
until such time as I could discourse more worthily concerning her 
And to this end I labour all I can, as she in truth knoweth 
Therefore if it be His pleasure through Whom is the life of all 
things that my life continue with me a few years, it is my hope 
that I shall yet write concerning her what hath not before been 
written of any woman After the which may it seem good unto 
Him who is the lord of courtesv that my spirit should go hence 
to behold the glory of its lady, to wit, of that blessed Beatrice 
who now gloriously gazes on the countenance of Him qui est per 
omnia saecula benedictus ” In the Convtvio he resumes the story 
of his life “When I had lost the first delight of my soul (that 
is, Beatrice) I remained so pierced with sadness that no comforts 
availed me anything, jet after some time my mind, desirous of 
health, sought to return to the method by which other disconsolate 
ones had found consolation, and I set myself to read that little- 
known book of Boetius in which he consoled himself when a 
prisoner and an exile And hearing that Tully had wntten an- 
other work, in which, treating of friendship, he had given words 
of consolation to Laelius, I set myself to read that also ” 
At some unascertained date, perhaps about 1292, he married 
Gemma, daughter of Manetto Donati, a connection of the cele- 
brated Corso Donati, afterwards the leader of the party opposed 
to Dante’s own By tins wife he had two sons, Jacopo and 
Pietro, and either one or two daughters (Antonia being perhaps 
the same as the daughter who became a nun, Suora Beitrice at 
Ravenna) Although he never mentions his wife in the Dmna 
Commedia, and although she did not accompany him into exile, 
there is no clear evidence for the belief That the union was 
otherwise than happy Certain it is that he spares the memorv of 
Corso m his great poem and speaks with affection of his kinsmen 
Piccarda and Forese, the latter of whom was one of his own 
intimate friends 

In 1293 Giano della Bella, a man of old family who had thrown 
in his lot with the people, induced the commonwealth to adopt the 
so-called “Ordinances of Justice,” a severely democratic 
to the constitution, by which among other things it wav \ 
that no man of noble family even though engaged m tr/ j 
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hold office as prior, or bu a member of 1 he popular councils of the Tloientine territory, Dantes presence at which is proved by 
'State, and a new magistrate, the Gonfalomcre dt Gmslizm, was documentary evidence and an alliance was there made with the 

added to the Signona Two years later Gnno was banished, but powerful Ghibelline clan of the Ubaldint In Sept i,>03 the 

the ordinances remained m force, though their ceventy was flcui de lis had entered Anagm, and Christ hid a second time 
modified been made pi isoner in the person of his viear {Purg x\ 80-go) 

Banishment— Danfe now began to take an ictive part in Boniface did not survive the insult long but died in the following 

politics He was inscribed in the arte of the Media md Spezmli, month He was sucLeeded by Benedict \I and in M irch 1 304 

which made him eligible for the pnoratc Documents still exist the cardinal Niccolo da Prato time to Florence sent by the 
ing in the archives of Florence show that he took part in the new pope to mike peace The people received him with tnthu 
deliberations of the several councils of the city from the latter si ism, ambassadors came to him from the Whites, ind he did 
part of 1295 onwards, and there is record of an important speech his best to reconcile the two parties But the Bhcks resisted all 
of his in the Councilor the Hundred on June 5, 1296 In May his efforts He shook the dust from olt his feel, and (If parted, 
1300 he sened on a special embassy, to the commune of San leaving the city under an interdict In July with aid from the 
Gamignmo Trom Tune 11 to Aug 14, i 0 oo, he sat in the Ghibellmes of Tuscany and other legions, the exiles nude an 
Signona as one of the six l’riors, which, he sa\s, was the cause unsuccessful attempt to enter Florence from Lastra, the failure 
and origin of all his misfortunes The spirit of faction had again of which further disorganized the party 

broken out m Florence the two rival families were the CeiLhi Dante had, however, already separated from the “ill condi 
and the Donati — the first of great wealth but recent origin, the tioned and foolish company” ( Par xvu 61-69) °f his fellow 
last ot ancient ancestry but poor A quarrel had arisen m Pistoia exiles who rejected his counsels of wisdom, and had learnt that 
between the two branches of the Cancellien — the Bnnchi and he must henceforth form a party bv himself He appears to have 
Nen the Whites and the Blacks The quarrel spread to Florence, been for a while at Fork in Romagna, of which city bcarpetta 
the Donati took the side of the Blacks, the Ccrchi of the Whites degh Ordelaffi was lord, and, probably towards the end of 1 ,o 0 , 
Pope Boniface was asked to mediate and sent Cardinal Matteo he went to Bartolommeo della Scala, lord of Verona, where the 
d Acquasparta to maintain peace He arrived just as Dante courtesy of the great Lombard gave him his first refuge and his 
entered upon his office as pnoi The cardinal effected nothing, first hospitable reception Can Grande, to whom he afterwards 
but Dante and his colleagues banished the heads of the rival dedicated the Paradtso, was then a boy Bartolommeo died in 
parties m different directions lo a distance from the capital 1304, and it is possible that Dante may have remained in Verona 
The Bhcks including Corso Donati, were sent to Citta della till his death It is very difficult to determine with exactness the 
Picve in the Tuscan mountains the Whites, among whom was order and the place of Dante’s wanderings He was probably at 
Dante’s demst friend Guido Cavalcanti, to Sarzana m the Bologna in 1304 and 1305 A rather questionable document attests 
unhealthy Maiemma After the expiration of Dante’s office the his piesence at Padua m Aug 1306, the time when Giotto was 
banished Whites were allowed to return, Guido Cavalcanti so ill working upon the frescoes of the Madonna dell Arena In Oct 


with fever that he shortly afterwards died In the following year, 
1301, in consequence of a treasonable meeting m the church of 
S Trimti a number of the Blacks were banished and a fresh 
sentence passed against Corso Donati The Whites now con- 
trolled the politics of Florence, and expelled the Blacks from 
Pistoia 

In this same year, 1301, we have several records of Dante’s 
political activity One of these is noteworthy The pope had 
demanded the service of 100 Florentine horsemen and on June 
19, in the council of the Hundred, Dante urged " Quod de serwtto 
faciendo dommo Papae mini fiat," thus showing himself a farm 
opponent Lo papal interferences in Florentine politics Pope 
Boniface had already sent for Charles of Valois, brother of the 
French king Philip the Fair, to act as “peacemaker ’ The priors 
sent at the beginning of October, three ambassadors to the pope, 
one of whom, according to the chronicler Dino Compagni, was 
Dante Charles entered Florence on All Saints’ day, 1301, and 
was followed by Corso Donati and his allies The Blacks, restored 
to power, appointed Cante de’ Gabnelli of Gubbio as podesth, 
a man devoted to their interest More than 600 Whites were 
condemned to exile and cast as beggars upon the world On Jan 
’ ? 1 3 < 32 * Dante With four others of the White party, was charged 
before the podcsti with bamttena, or corrupt practices m and 
out of office and with offences against the Guelph party, and, 
not appearing, was condemned to pay a fine of 5,000 lire of 
small florin^ If the money was not paid within three days their 
property was to be destroyed , if they did pay the fine they were 
to be exiled for two years from Tuscany, and never again Jo 
hold office m the republic Dante’s innocence of “barratry” is 
iwijcdion 1 te hi, 1c.1l oinncc wiv his oppo mon lo ihr pour 
of homf icc mil h', Vlorci' 1 nr suopo ter 1 - On Ma ch io Dime 
,ail u < j he 3 wre cnnclenned lo V burned olive 11 tl.i> chim'd 
to, nt in‘o the pcv’ir nf tlm republic 

Dante’s Wanderings xn Fxile— It i a probaht tin' D> n ic 
1 in no' 'mmed from hw enhicsv to the popt Lt inrdo B- mi 
, it", thd 1 he reciived the news ol his bmishmint at ‘ui.iw He 
piobabh lointi his fellow txilts who net at Gargorza a t „tle 
a,- tween Siena and hrezfo, and made \ie/zo their lie ijquartn, 

I rt peril u to make Ihtir. way na'k to rioiemt bv aims On 
iJr, u 8 i c., a meu ng * is ncld at Rin Cm. tnzo i pi ,te in thv 


1306 he was unquestionably the guest of the Marquesses of the 
house of Malaspina ir Lumgiana, where he acted as their ambas 
sador m making peace with the bishop of Lum From this time 
till the arrival of the emperor Henry VII in Italy, Oct 1310, all 
is uncertain His old enemy Corso Donati had at last allied 
himself with Uguccione della Faggiuola, the leader of the Ghibel 
lines, and in 1308 was declared a traitor, attacked in his house, 
put to flight and killed 

It is not impossible that Dante about this time visited Fans, 
but that he ever crossed the Channel or went to Oxford may 
safely be disbelieved The election in 1308 of Henry of Luxem 
burg as emperor stirred again his hopes of a deliverer At the 
end of 1310, m a letter to the princes and people of Italy, he 
proclaimed the coming of the saviour, at Milan he did personal 
homage to his sovereign The Florentines, m alliance with Ring 
Robert of Naples, made every preparation to resist the emperor 
Dante wrote from the Casentmo a letter dated March 31, 1311, 
m which he rebuked them for their stubbornness and obstinacy’ 
and another on April 17, to the emperor himself, upbraiding his 
delay and urging him on against Florence A new sentence against 
the poet was pronounced on Sept 2 Henry passed from Genoa 
to Pisa, and on June 29, 1312, was crowned by the pope’s legates 
m the church of St John Laleran at Rome, the Vatican being 
in the hands of his adversary King Robert of Naples Then at 
length he moved towards Tuscany and reached Florence on Sept 
19 He did not dare to attack it, but returned m November to 
Pisa In the summer of the following year he prepared to invade 
the kingdom of Naples, but in the neighbourhood of Siena he 
caught a fever and died at the monastery of Buonconvento, on 
Nik m 1 M Hell- sm the Campo Santo of Pisa, and the hopes 
01 Dai te md 1 w p, tv were buried in his grave 

Jflu -K i'i 1 >1 cf ,he emperor Henry (Brum tells us) Dante 
uis-ed tlr n * <n his hfe as an exile, Sojourning in various places 
ihiouphout lonlidi’v, Tuscany and the Romagna, under the 
proifriio.i 01 vani !,<• lords, until at length he retired to Ravenna 
where h. croon h', 1 fe After the death of the French pope 
( 'orient \ h addresed a letter, in the spring or summer of 
T ,!4, to lIh Ldidmal in conclave, urging them to restore the 
papai > lo Rant About this time he probably came to Lucca 
tier l.”..v conqui red bv Uguccione della Faggiuola In May 
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ijiS a general recall of exiles offered Dante an opportunity of 
returning to Florence The conditions given to the exiles were 
tli it they should pay i fine and be subjected to the ceremony of 
oblation” as penitents in the Baptistery Dante refused to 
tolerate this shame, and the letter is still extant m which he 
declines to enter Florence except with honour secure that the 
means of life will not fail him, and that in any corner of the 
world he will be able to gaze at the sun and the stars, and 
meditate on the sweetest truths of philosophy In Aug 1315, 
Uguccione won the great battle of Montecatim over the united 
irmies ot Horence md Naples, but lost Pisa and Lucca at the 
beginning of the following year A fresh sentence of death had 
been pronounced by Florence upon Dante in Nov 1315, and he 
seems now to have taken refuge with his most illustrious protector 
Can Grande della Scala of Verona, then a young man of 25, rich, 
liberal and the favoured head ot the Ghibelhne party, whose 
name has been immortalized by an eloquent panegyric in the 
17th canto of the Paradiio 

The last few years of the poet’s life were spent at Ravenna 
under the protection of Guido da Polenta In his service Dante 
undertook an embassy to the Venetians, on his return from 
which he caught a fever and died in Ravenna on Sept 14, 1321 
His bones still repose there His doom of exile has been reversed 
by the union of Italy which has made the city ot his birth 
and the various cities of his wanderings component members of 
a common country His son Piero, who wrote a commentary on 
the Dtvina Commedta, settled as a lawyer in Verona, and died 
in 1364 His daughter Beatrice lived as a nun in Ravenna, dying 
at some time between 1350 (when Boccaccio was commissioned 
to bring her a present of ten gold crowns from a Florentine gild) 
and 13 7 r His direct line became extinct in 1509 

The Divina Commedta — Of Dante’s works, that by which 
he is known to all the educated world, and in virtue of which he 
holds his place as one of the half dozen greatest writers of all 
time, is of course the Commedta (The epithet divina, it may be 
noted, was not given to the poem by its author, nor does it 
appear on a title page until the :6th century ) The poem is 
absolutely unique in literature, it may safely be said that at no 
other epoch of the world’s history could such a work ha\e been 
produced Dante was steeped m all the learning, which in its way 
was considerable, of his time, he had read the Sumnia Theologtca 
of Aquinas, the Tresor of his master Brunello, and other encyclo 
paedic works available in that age, he was familiar with most 
of what was then known of the Latin classical and post-classical 
authors Further, he was a deep and original political thinker, 
who had himself borne a prominent part in practical polities 
The age was essentially one of great men, of free thought and 
free speech, of brilliant and daring action, whether foi good or 
evil It is easy to understand how Dante’s bitterest scorn is 
reserved for those “sorry souls who lived without mf imy and 
without renown, displeasing to God and to His enemies ” 

The time was thus propitious for the production of a great 
imaginative work, and the man was ready who should produce it 
It called for a prophet, and the prophet said, “Here am I ” 

1 Dante,” says an acute writer, “is not, as Homer is, the lather of 
poetry springing in the freshness and simplicity of childhood out 
of the arms of mother earth, he is rather like Noth the father 
of a second poetical world, to whom he pours forth his prophetic 
song fraught with the wisdom and the experience of the old 
world ’’ Thus the Commedta, though often classed for want of 
a better description among epic poems, is totally different in 
method and construction from all other poems of that kind Its 
“hero” is the narrator himself, the incidents do not modify the 
course of the story , the place of episodes is taken by theologic il 
or metaphysical disquisitions, the world through which the poet 
takes his readers is peopled, not with characters of heroic storv 
but with men and women known personally or by repute to him 
and those for whom he wrote Its aim is not to delight, but to 
reprove, to rebuke, to exhort, to form men’s characters by 
teaching them what courses of life will meet with reward, wl»at 
with penalty, hereafter, “to put into verse,” as the poet says, 
“things difficult to think” For such new matter a new vehicle 


was needed We have Bembo’s authonty for believing that the 
Ursa nma surpassed if at all, onlv by the ancient hexameter, 
as 1 meisurc equally ichplable to sustained nan line to debati, 
lo fierce invective to clear cut pnlure md to trinchint epigram, 
was first employed by Dante 

The action of Ihe Cotnnudta opens in the early mornmg of the 
Friday before Eister in the year 1300 The poet hndx himself 
lost in a iorest, escaping from which to ascend the mountain of 
felicity, he has his way barred b\ a wolf, a lion and a leopard 
This seems to indicate that at this period ot his life about the 
ige of 35, Dante went through some experience akin to what 
is now called ‘conversion ” The strong vein of mysticism, found 
in so many of the deepest thinkers of that age, and conspicuous 
in Dantes mind, no doubt played its pait His efforts to tree 
himselt from the ‘ forest ’ of worldly cares were impeded by the 
temptations of the world — cupiditv (including ambition), the 
pride of hlc and the lusts of the flesh, symbolized by the three 
beasts But a helper is at hand Virgil appears and expluns that 
he has a commission from three ladies on high to guide him 
The Indies are the Blessed Virgin (representing the Divine Mercy), 
St Lucy (symbol of illuminating grace) and Beatuce In Vngil 
we are apparently intended to see the svmbol of whit Dante 
calls philosophy, what we should rather call natural religion, 
Beatrice standing for theology, or rather revealed religion Under 
Virgil’s escort Dante is led through the two lowei realms of the 
next world Hell and Purgatorv meeting on the way with many 
persons illustrious or notorious in recent or remoter times as 
well as many well enough known then, but who, without the 
immortality, often unenviable, that the poet has conferred on 
them, would long ago have been forgotten Popes kings 
emperors, poets and warriors, Florentine citizens of all degrees 
are there found, some doomed to hopeless punishment, others 
expiating their offences in milder torments, ind looking forward 
to deliverance in due time It is remarkable to notice liow rarelv , 
if ever Dante allows political sympathy or antagonism to mflu 
ence him m his distribution of judgment Hell is conceived as 
a vast conical hollow, reaching to the centre of the earth It has 
three great divisions, corresponding to Aristotle s three classes of 
vices, incontinence, brutishness (which Dante identifies with 
violence) and mihce The first is outside the walls of the city 
of Dis, the second is within The sinners by malice, which 
includes all forms of fraud or treichcrv lie at the bottom of a 
gigantic pit, called Malebolge with vertical sides, and accessible 
only by supernatural means a monster named Gervon bearing 
the poets down on his back The torments here tire of a more 
terrible, often of a loathsome character Ignominy is added to 
pain, and the nature of Dintes demeanour towards the sinners 
changes from pity to hatred 

At the very bottom of the pit is Lucifer, immovihlv Jived in 
ice, climbing down his limbs they reach the centre of the earth 
whence a cranny conducts them back to the surface at the foot 
of the purgatorial mount un which they reach as E ister Day is 
dawning Before the actual Purgatory is attained they have to 
climb for the latter half of the day and rest at night The 
occupants ot this outer region arc those who hive delayed 
repentance till death was upon them Thev include many of 
the most famous men of the last 30 yeirs In the morning the 
gate is opened, and Purgatory proper is entered This is divided 
into seven terraces, corresponding to the seven deadly sins winch 
encircle the mountain uid have to be reached by a senes of steep 
climbs, compared bv Dante in one insUnee to the path from 
Florcna to Samminiato The purifying penalties ire not dtgrad 
ing but rather tests of patience or endurance and borne volun 
tanly by the souls, m several cases Dante has to bfir a slnre 
in them as he passes On the summit is the Earthly Paradise 
Here Beatrice appears in a mystical pageint Virgil departs 
leaving Dante in her charge Bv her he is led through the various 
spheres of which, according to both the astronomy and the 
theology of the time, Heaven is composed to the supreme 
Heaven, or Empyrean, the seat of the Godhead For one moment 
there is granted him the intuitive vision of the Deity, and the 
comprehension of all mysteries, which is the ultimate goal ot £ 
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mystical theology, his will is wholly blended with that of God, Latin poem on some contemporary event and come from Ravenna 
•and the poem ends The date of composition of the Commedta to Bologna to receive the laurel crown The most interesting pas 
is still uncertain, but the Paradtso was unquestionably written in sage is that in the first poem (1319) where he expressed his hope 
the last years of D inte’s hfe that when he has finished the third part of the Commedta his giey 

Other Works — The Vita Nuova (Young Life or New Lift, hairs may be crowned with laurel on the banks of the Arno 
for both significations seem to be intended) contains the history The Qmcstio de aqua et terra purports to be a discourse which 
of Dante’s love for Beatrice He describes how he met Beatrice Dante delivered at Verona in Jin 1320 as a solution of the ques 
as a child, himself a child, how he feigned a false love to hide his tion which was being at that tune much discussed — -whether in 
true love, how he fell ill and saw in a dream the death and trans- any place on the earth’s surface water is higher than the earth 
figuration of his beloved, how she died, and how the tender It was first published at Venice in 1508, by an ecclesiastic named 
compassion of another lady nearly won his heart from its first Moncetti Since Dr Moore, from internal evidence, made out a 
affection, how Beatrice appealed in his imagination and reclaimed \ erv strong case for it, its authenticity has been generally accepted 
his heart, and how at last he saw a vision which induced him to There are 13 Latin Letters ascribed to Dante Those to the 
devote himself to sLudy that he might be more fit to glorify princes and peoples of Italy announcing the coming of Henry of 
her who gazes on the face of God for ever It is m the form of Luxemburg, to the Florentines, to the emperor himself, to the 
lvrics — canzom, one ballata, and sonnets — set in a prose narrative Italian cardinals and to a Florentine friend refusing the base con- 
with scholastic divisions and explanations, and was probably ditions of return from exile, have been already mentioned These 
completed about 1293, though the reference to the vision may are certainly authentic, as probably is also a long letter to Can 

Grande della Scala, containing directions for interpreting the 
The Convtvto or Banquet (less accurately Convito) is the work Divina Commedta, with especial reference to the Paradtso Of 
of Dante’s manhood, as the Vila Nuova is the work of his youth less importance are the letters to cardinal Niccolo da Prato, to 
It consists, m the form in which it has come down to us, of an the nephews of Count Alessandro da Romena, to the mirquis 
introduction and three treatises, each forming an ehborate com- Moroello Mahspina, to Cmo da Pistoia, and three written in the 
mentary on a long canzone It was intended, if completed, to have name of the Countess of Battifolle 

comprised commentaries on 11 more canzom, miking 14 m all, Dante’s reputation has passed through many vicissitudes, and 
an in this shape would have formed a tesoro or handbook of much trouble has been spent by critics m comparing him with 
universal knowledge, such as Brunetto Latmi and others have other poets of established fame Read and commented upon with 
left to us It is perhaps the least well known of Dante’s Italian more admiration than intelligence in the Italian universities in the 
works, but contains many passages of great beauty and elevation, generation immediately succeeding his death, his name became 
l e Tf» 8 n fiCen i aP c h , e0S1S ° f Rom e and her empire in the fourth obscured as the sun of the Renaissance rose higher towards its 
iTn 'L, g i ! expression of his ideal imperialism Indeed meridian His fame is now fully vindicated as one of the world’s 
a knowkdge of it is quite indispensable to the full understanding universal poets and the national poet of Italy 
of the Dmna Commedta and the Monorchia It was probably (A T Bu EGG) 

13< ?f Bibliographv —W e have now two authoritative editions of the text 

Besides tne poems contained m the Vita Nuova and Conwmo, of the complete Ofiere di Dante the testo critico of the Society Dan- 
Dante composed a considerable number of canzom, ballate and tL!,ca Itahana, edited by M Barbi and others on the occasion of the 
sonnets which are collected under the general title of Rime or ceatcnar y (Florence, 1921), repioducing the forms and orthog- 
Cansoiuere, and which secure him a place among lvrical nopts ra P h y °* the^ poet’s own time , the Oxford Dante of Edward Moore 

vervauest CiaM tothatof Petrarch Some scholars— aJe^DtcUonary 'of Proper & Names°md^Nolabte MMenVntkt \vo°rk~s 

very questionably — would attribute to Dante a rendering of the °f Dante (1914) is invaluable Concordances— based upon editions 
Roman de la Rose in 232 sonnets entitled II Fiore (The Flower ) P revlous to the testo entico, but still highly useful— to the Commedta 
The treatise De vulgan eloquentm m Latin, is mentioned m sLi^ A ( £° wS’f 18 ? 8 ^ 0 th ^ I r ta l lan wor , ks by ,? s 

IS Sr*, f ™ rr, bel r " 1304 “ d 1306 “e h w,s i (,S)f™“uX^ K K 

Its object was first to establish the Italian language as a literary Editions of the Divina Commedta and Commentaries The first 
tongue, and to distinguish the noble or “courtly” speech which tbree editions of the Commedta were printed m 1472 at Foligno, Man- 
might become the property of the whole nation, at once a bond t ua # ^ esi J 116 ? w j r ? , re P nated > together with the Neapolitan edi- 
ct internal unity and a line of demarcation against external “L Y^ not l and A Panl2zl m , Le Prme Qaaltro 
nations, from the local dialects peculiar to different districts, Venetian ed.tion is of 14^ th<Tfiret Mdfne5f(Nidobeatma) T of e 1478 
ana secondly, to lay down rules for poetical composition m the tke first Florentine of 1481 In 1502 Aldus produced the first “pocket" 
language so established The work was intended to be m four edl . tI0 “ ln hls new “italic” type The Commedta began to be the sub 
books, but only two are extant The first of these deals with the before nTwita tWe “ th ? ™ ^ grave .beginning, 

anguage, the second with the style and with the composition of de’ Bam^’lmlfoftofogna on the 

the canzone It contains much acute criticism of poetry and poetic Jacopo della Lana, on the whole poem Somewhat later, but still before 
diction, and its treatment of the Italian dialects is -of singular \ 35 ?' c T e the Comment o attributed to the Florentine notary 

interest 6 Andrea Lancia, and those of Dante's other son, Pietro, and the Car- 

The Latin taatfee Uomrclm, m tto« b«te, conUuna the 

mature statement of Dante s political ideas In it he propounds sible, together with the two versions of his famous life of Dante * edited 


the theory that the universal temporal monarchy 1S T . 

necessary for the well being of the world, that the Roman people Lf’ 

acquired this dignity by right, and that, the rmiWv Yr IL j 1 *. A oIogna > 


Guerrl, m the Scntton d’ltaha senes (Ban, 1918) The great 
commentary of Boccaccio’s disciple, Benvenutc da Imola (1375- 


acqmred th. s dignity by right, and that the authority of the 

emperor depends immediately upon God though he must reverence ea Hy commentator is Francesco da Buti who* lectured afpSa 4 to waHs 
he pope as the first born of the Father Pope and emperor are the cIose of the same century Extracts from the early Commentators 
the guides divinely appointed to lead the human race to eternal fYcoEre'comm^tt ’ n La D fisuraztone ariishca e net 

life and temporal felicity Dante’s ideal of the empire is a Dower hshmen t i“ ’ , 1921 ’ e l c \ The foundations for the estab 

ab0V r C TthTlh COnai l tS t t0 PreS£rVe umversal Pe a « and liberty, 1862 The fullest igtrceXy^CrnmemafyChat^fG A Scartazzm ° f 
m order that the goal of civilization the realization of all man’s somewhat out of date Among the best of mwe^ecent ed?hoM 
potentialities may be achieved The work was probably com- revLS°™ f , or those of F Torraca, of T clLm! 

posed at Che time of the descent of Henry VII into Italv between pxrelf^t , ar ? P j fi f ed by s , A Barbl > and of Isidoro del Lungo An 

in Km 1 Cf 3 ! T J e b °? k Was firSt pnnted h y Oponnus at Basle that of Mam C^enaCBotagna^Q^r F^rVnghsh^ 1 ^ trodu . ctlo “' is 
in ISS9, and placed on the Index of forbidden books sn^U volumes m the Temple ClS. wiK three 

In the last years of his life Dante wrote two eclogues in Latin “ n « by H Oelsner, T Okey and P H Wick^te”d me vem uX' 

■ anEW6r t0 Glovanni dei Virgiho, who invited him to compose a Willie Warren Vernon" *** / ” /£ ''”° I Pur ^ tono and PaZdtso of 
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Editions of the Minor Works The Vita Nuova was first printed at 
Blorence in 1576, the Convivio at Florence in 1490 The De Vulgan 
Eloquentta was first published in Tnssmo’s Italian translation at 
Vicenza in 1529, and in the original Latin, from a ms now preserved 
at Grenoble, it Pans in 1577, the Monarchal at Basle m 1599 Theie 
are cntical editions of the Vila Nuova by M Barbi (Florence, 1907), 
of the De Vulgan Eloquentia by P10 Rajna (1896), of the Eclogues 
by P H Wicksteed ( Dante and Giovanni del Virgitio, 1902) and G 
Albini (Florence, 1903), of the Letters with translation and commen- 
tary by Paget Toynbee (1920) The Canzomere or Rime, were first 
adequately edited, the genuine pieces separated from the doubtful and 
spurious, by Michele Barbi in the testo cntico of the Societl Dantesca 
Itahana (1921) 

English Translations The entire Divma Commedia appeared first in 
English m the version of Henry Boyd (1802), and was followed by the 
admirable blink verse rendering of H F Cary (1814 2nd ed , 1819), 
which has remained the standard translation Of the numerous later 
translations may be mentioned those of Longfellow, of J A Carlyle 
{Inferno only), C E Norton and H F Tozer in prose, G Musgrave 
of the Inferno in Spenserian stanzas, C L Shadwcll, of the Purgalono 
and Paradiso in the metre of Marvell’s "Ode to Cromwell", Hasel- 
foot and M B Anderson in terza nma D G Rossetti’s translation of 
the Vita Nuova will always hold its place as a thing of beauty Trans- 
lations of the Vita Nuova by T Okcy, of the Rime, Convivio, Mon- 
orchia Letters, Eclogues, Quaestio de Aqua et Terra, by P H Wick- 
steed and of the De Vulgan Eloquentia by A G T Howell are pub- 
lished in the Temple Classics, with full explanatory notes See, in gen- 
eral, P Toynbee, Dante in English Literature from Chaucer to Cary 
(1909), and Bntams Tribute to Dante tn Literature and Art 13S0- 
1030 (1921) 

Aids and Studies It is only possible here to mention a few works 
useful to English readers As general introduction, P Toynbee, Dante 
Alighieri, his Life and Works (4th ed , 1910) , E G Gardner Dante 
(1923) , N Zmgarelli, Vita di Dante tn compendio (Milan, 1905) and 
his larger Dante (1903) Among critical studies, or elucidations of par- 
ticular aspects of Dante’s work, E Moore, Studies in Dante (four 
series, 1896-1917) , P Toynbee, Dante Studies and Researches (1902), 
Dante Studies (1921), P H Wicksteed, Dante and Aquinas (1913), 
From Vita Nuova to Paradiso (1922), the volumes of Dante studies 
by h D'Ovidio, now reprinting in the collected edition of his works 
F Torraca, Studi dantcschi (1912) and Nuovi Studt danteschi (1921) , 
E G Parodi, Poena e storui netta Divma Commedia (1921) , B Croce, 
La Poesia di Dante (1921, Eng trans by D Amshe) , C Ricci, L'ultimo 
rifugio di Dante (new ed , 1921) , F Ercole, II penstero politico di 
Dante ('Milan, 1928) Copious bibliographical indications on disputed 
points are given in the latest edition of the D C with the commentary 
of Casim and S A Barbi (Florence, 1926) The Giornale Danlesco and 
the Studi Danteschi directed by M Barbi are important periodical 
publications dealing with every aspect of the subject 

Portraits of Dante It is now generally agreed that the repainted 
figure of Dante in a fresco of the podesti’s chapel in the Bargello in 
Florence is authentic and by Giotto, probably painted ( c 2334) from 
a sketch taken in the poet’s early life The Torrigiam mask, now in 
the same chapel, long supposed to have been made from a death-mask, 
is probably a work of the 13th or iGth century It is possible that the 
later representations of Dante may have been influenced by the por- 
trait by Taddeo Gaddi in Santa Croce (destroyed in 1566) Notice- 
able among these are the miniature in codex 1040 of the Biblioteca 
Riccardiana (c 143C) , the fresco transferred to canvas of Andrea del 
Castagno m Sta Apolloma (c 14S0) the symbolical picture by 
Domenico di Michelino (1463) in the duomo at Florence the bronze 
bust at Naples (late 15th century) , the recently discovered panel 
attributed to "Amico di Sandro ’’ In the 16th century, we have the 
figure of Dante in Luca Signorelli’s fresco at Orvicto, and in Raphael’s 
“Parnassus” and “Disputa” in the Vatican A famous signed sketch of 
Dante by Raphael is in the Albertina at Vienna See R T Holbrook, 
Portraits of Dante from Giotto to Raphael (1911) Attempts have fre 
quently been made to discover the portrait of Dante in various 14th 
century frescoes, and there have been recent “discoveries’’ of this kind 
at Assisi and elsewhere , the only one that is in the least plausible is 
that in Orcagna’s “Paradise” in Santa Maria Novella at Florence 
(EGG) 

DANTON, GEORGES JACQUES (i7S9~i794), French 
revolutionary leader, was born at Arcis sur Aube on Oct 26, 1739 
He belonged to a respectable family of Champagne, his father, 
who died m 1762, was an attorney at the local tribunal, his 
maternal grandfather the roads and bridges contractor of the 
province His mother neglected his upbringing, and the boy was 
allowed to run wild beside fhe Seme, finding vent for his animal 
spirits in rustic games, in wood and field, in wrestling with the 
beasts on the farm and in defying his schoolmistress, who tned 
to tame him with the whip At the age of 14, after a short term 
at the small seminary at Troyes, this wild young ruffian, with 
pock-marked face, was entered at the Oratonens to finish ks 
studies He won the pnze for mythology, accesses for rhetoric 
and Latin verse, and for French essay His imagination wa3 fired 


by republican Rome, and this appeal to the essential part of his 
nature, was strengthened from day to day by his assiduous 
study of the ancient historians and moralists 

Deciding to study law he went to Pans in 1780, where, thanks 
to his confidence m himself, he was admitted to the chambers 
of Maitre Jean Nicolas Vinot The manifold sources of interest 
provided by the courts could not, however, entirely absorb him, 
and his passion for physical exercise found outlet in swimming, 
fencing and tennis Once, in an interval between two cases, we 
find this high spirited clerk plunging into the Seine and hurling 
angry imprecations against the towers of the Bastille as the 
symbol of oppression Back at his lodgings he greedily read the 
Encyclopidie, the writings of Montesquieu and Voltaire, of Rous- 
seau and Button, and Beccaria’s Iraite des delits et des peines, 
which, as early as 1764, heralded a revolution in European crimi- 
nal law As a probationer advocate in the parlement, Danton was 
engaged in pleading, in a case in which a shepherd was in dispute 
with his overlord, he asserted his love of equality, and obtained 
the approval of Linguet 

His marriage with Angelique Charpentier forced him to settle 
down — or to appear to do so In 1787, therefore, he became 
advocate in the conseils du roi This required him to take an oath 
“to observe and keep strictly the laws and ordinances ot the 
kingdom” and also to deliver a speech in Latin on his admittance 
He paid a high price for this post, but it gave him a thorough 
insight into public law and administration, civil and ecclesiastical 
affairs, commerce and finance, the whole machinery of monarchy, 
the intricacies of customary law, and the law of corporations and 
property He was elected to the Masonic lodge of the Neuf 
Soeurs, to which Franklin and Voltaire had belonged, and there 
met Bailly, Desmoulins, Condorcet, Chamfort and Sieyes He 
continued his studies, and it should be noted that he read and 
spoke fluently Italian and English, he had read, in the original, 
Pope, Shakespeare and Adam Smith’s Wealth of Nations 

We may picture him at this time — a broad face with strong 
features, sharply curved mouth and brilliant eyes, blazing with 
inward file and passion 

At the outbreak of the Revolution (1789) Danton belonged to 
Cordeliers district, his house was exactly where his statue stands 
to day He was as impetuous as he always had been from child- 
hood in Champagne As captain of the civic guard he attempted, 
on the night of July 15, to force the gates of the Bastille that 
he had before defied He was already taking sides against both 
the supporters of the old regime and the moderates He opposed 
Lafayette, elected to the States General by the nobility of 
Auvergne, who, after July 14, became chief of the National 
Guard, but who, on Oct 5 and 6, defended the royal family He 
went further than Bailly, the learned mayor of Paris Danton’s 
position is clear from the time of the events of October, when the 
king and the assembly, the only two lawful authorities, became 
prisoners of the people, when Louis XVI had to leave Versailles 
and return to the Tuileries, escorted by a hunger-maddened mob 
It was Danton who had the tocsin rung, and Danton who was 
charged by the general assembly of the Cordeliers to thank the 
king for having graciously taken up his residence in sa bonne 
vtlle Although on Aug 13, 1793, he was to affirm before the 
Convention that “the republic had existed in all men’s minds 20 
years before its proclamation," he, at this time, professed himself 
a good Royalist His record at the Palais Royal, and even more 
at the Cordeliers, shows him quick m conciliating and incapable 
of refusing popular favour At each re election to the presidency 
of the district, the assembly “accompanies its unanimous vote 
with an outburst of enthusiasm ” Persuasion'and force of char- 
acter made him, the popular tribune, dominant “Danton, the 
president of the Cordeliers,” writes Tame, “could secure in his 
district the arrest of any one he pleased His violence m speech 
and counsel made him, in the absence of wider opportunities the 
ruler of his quarter ” 

After the fall of the Bastille, the commune of Paris displaced 
the former council and took up its quarters at the hotel de ville 
This municipal organization was to play an important part in the 
Revolution By the decree of May 21, 1790, it was divided mto 



DANUBE 


The river can be divided into three sections, the upper course, 
above Bratislava, the middle course, between Bratislava and the 
Iron Gates and the lower course, below the Iron Gates 

The direction of the river in its upper course is determined 
by the structure of the Alpine foreland Rising in the crystalline 
rocks of the Black Forest it Hows eastward across a narrow belt 
of Jurassic rocks to Sigmaringen and from thence to Regensburg 
along the northern edge of the Swiss plateau (see Alps), its bed 
being in the soft Molasse (Upper Oligocene and Miocene rocks) 
and its direction following the so called Danube Fault, which 
passes from Schaffhausen to Regensburg Below the latter town 
the river is deflected south eastward by the Bohemian massif and 
flows in part upon the crystalline rocks of the latter and in part 
upon the Molasse, but at Krems it turns eastward across the 
Molasse and after passing Vienna it flows through the gap which 
separates the eastern Alps from the Carpathians The valley of 
the Danube above Sigmarmgen is narrow, the scenery being wild 
and beautiful, especially above Tutthngen, where castles crown 
every possible summit on the neighbouring hills Below Immend- 
mgen much water escapes by subterranean fissures into the nver 
Ach, a tributary of the Rhine After it is joined on the right bank 
by the Iller, which tributary rises in the Algauer Alps, the Danube 
attains a width of 78 yd and an average depth of 3 ft 6 m and 
becomes navigable downstream for specially constructed craft of 
100 tons At Donauworth (height 1,330 ft ) it receives the Lech, 
which tributary rises near the Iller and flows m a direction parallel 
to it, whilst at Regensburg (height 949 ft ) the Danube receives 
on the left bank the river Naab which rises in the Fichtel Gebirge 
Below Regensburg, at Deggendorf, it is joined by the Isar, on the 
banks of which stands Munich The upper course of the Danube 
lies in German territory, rising m Baden and flowing through 
Wurttemberg and Bavaria At Passau (height 800 ft ) it enters 
Austria and approximately 100 m of the north western boundary 
of that country is formed by the Danube, its right bank tributary 
the Inn, and the Salzach which flows into the Inn on its right 
bank The rivers Isar, Inn and Salzach dram a large portion of 
the eastern Alps and have many important towns on their banks 
The Inn joins the Danube at Passau 

GREIN WHIRLPOOL 

Trom Passau to Linz the Danube is hemmed in by mountains, 
but its valley becomes wider below the latter town where the river 
subdivides into several arms which unite again at the once famous 
whirlpool near Grem Below Grem, the nver flows through an- 
other narrow defile as far as Krems but once more subdivides as 
its passes toward Vienna The district between Linz and Vienna 
is renowned for its beauty and for the numerous places of histon- 
cal and archaeological interest along the river’s banks At Vienna 
the nver is 316 yd wide, and 429 ft above sea level and below 
the town is the district of Marchfeld which is a low lying country 
across which the Danube frequently subdivides forming numerous 
islands An important left bank tnbutary, the March, which 
drains Moravia, joins the mam stream here Before reaching 
Bratislava (Pozsony, Pressburg), the Danube passes through the 
narrow gap between the lower spurs of the Alps and the Car- 
pathians and enters upon the middle section of the river At 
this gap the nver also passes out of Austria and for a few miles 
is entirely in Czechoslovakia but it very soon becomes the 
boundary between that country and Hungary, until jt reaches 
Esztergom (Gran), below which town it enters Hungary • 

The Danube flows for the first 100 m of its middle course 
upon alluvial anc^ Quartemary deposits of the Little Hunganan 
Plain This latter is separated from the Great Hungary pi am 
by the Bakony Wald ndge, the innermost arc of the Carpathian 
mountain system, and the Danube breaks through this ndge at 
Esztergom After leaving Bratislava, the mer divides in l o thiee 
channel' lormmg 'cu.ral id UK's but them join together again at 
Komarom where the river is aKo wnid on ’oft bank by the 
river Vi aag v .1 leh rims ir> the C irpaihians Higher up the stream 
at Gvor (Rub) the. ouihein branch 01 tnc divided Danube is 
joined by the river Rahb which rises in >hc Syrian Alps Between 
Esztergom ard WaiLen (VAcz) the valley becomes nanow until 


at the latter town the river turns southward to flow in that direc- 
tion for 230 m across the great Hunganan plain In this long 
stretch, the Danube meanders about in a wide alluvium filled val 
ley, frequently dividing into two or more streams and passing 
Budapest, Baja (where it leaves Hungary and enters Vugo 
slavia) and Mohacs At Almas, 14 m east of Osijek, the Danube 
is joined by the important right bank tnbutary, the Drave (height 
81 ft), which rises in Tirol and drains a large portion of the 
Eastern Alps The Danube is again diverted eastward at Borovo 
by the FruSka Gora, and it flows along the northern edge of this 
range, passing Novi Sad (Ujvidek), until it reaches Belgrade Be 
tween these two towns, the Danube receives the important left 
bank affluent, the Tisa (Theiss), which, rising in the Carpathians, 
drains the greater part of the western slopes of those mountains, 
as well as the great Hungarian plain At Belgrade, the Danube is 
joined by the important right bank affluent, the Save, which, 
rising in the Julian Alps, flows eastward and drains the gieater 
part of western Yugoslavia, whilst the eastern part of that coun 
try is drained by the Morava, which joins the Danube between 
Belgrade and Bazias, also on its right bank 

The whole character of the Danube valley changes suddenly at 
Bazias, and between that town and Turnu Severm, the river has 
worn out for itself a channel through the mountain ridge which 
joins the Carpathian arc with the Balkan mountains A large part 
of the great Hunganan plain, which covers an area of about 
30,000 sqm, is remarkably flat and low-lying, and the altitude 
rarely exceeds 300 ft In consequence, natural drainage by the 
Tisa and the Danube is very poor, and where artificial drainage 
has not been carried out, the banks of the rivers are in many 
places lined by wide swamps and marshes, which m winter form 
large ice-fields Until comparatively recent geological times, this 
plain formed an extensive inland sea, whose final effluent followed 
the present course of the Danube through the Kazan defile and 
the Iron Gates By the lowering of its channel through the gap 
(the level of the Danube at Orsova is now 42 ft above sea level), 
this epicontinental sea was drained, leaving the great Hungarian 
plain covered with a thick deposit of alluvial sands and gravels 
Hemmed in by precipitous rocks, the river passes through the 
stupendous Kazan defile (162 yd wide), then widens out to nearly 
a mile at Orsova, but becomes narrower again at the Iron Gates 
The river has been cleared of numerous obstructions to make 
possible navigation along this stretch 

THE LOWER COURSE 

The lower course of the Danube stretches from the Iron Gates 
to the Black Sea From Bazias to the junction with the small 
right bank tributary, the Timok, the Danube forms the boundary 
between Yugoslavia and Rumania From the Timok to a point 
27 m east of Ruschuk, it forms the boundary between Rumania 
and Bulgaria, after which it flows entirely through Rumanian 
territory Along its lower course, the Danube flows over Quater- 
nary deposits covered by river sands and gravels Its north bank 
is low, flat and marshy with numerous small lakes, but its south 
bank is crowned by low heights which make excellent town sites, 
e g , Vidm, Lom Palanka, Svishtov, Ruschuk and Sihstra At Rus- 
chuk, the railway from Bucharest to Varna, crosses the Danube 
The nver receives many tributaries along this stretch, those on 
its left bank, of which the Oltul and Dambovita, on which stands 
Bucharest, are the most important, draining the Transylvanian 
Alps, and those on its right bank, draining the northern ridges of 
the Balkan mountains At Cernavoda, where the nver is crossed 
by the railway from Bucharest to Constantsa, the Black sea port, 
the Danube is diverted northward by the hills pf Dobruja, which 
form an isolated remnant of the Hercyman foreland of Europe 
Along this stretch as far as Braila, the river subdivides into 
scxeral channels and spreads out over the sui rounding country 
loiming numerots lakes The uver changes its direction again at 
Galat/ the chiet port on t' e della ot the Danube, and flows east- 
^v?rd toward 11s mouth- Sea going vessels having a register up to 
4 oco tons can t-nm 1 the river 1= fir as Brail 1, hut those up to 600 
tons cm sail a, tar as Turnu Severm Two let, bmk affluents, the 
beret and the Prut, which drain the eastern side ot the Carpathian 
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mountains, enter the river near Galatz For 30 m m an easterly 
direction from Galatz, the Danube flows as a single channel until 
it breaks up into the several branches of its delta Along the 
northern shore of the nver from Galatz to the sea there is a large 
number of shallow lakes, which indicates the poor drainage of the 
region The most important mouths of the river are, reading from 
north to south, the Kilia, Sulina and St George, and m 1905 the 
ratio of the discharge of these three branches was Sulina 9%, St 
George 24%, and Kilia 67% The mean annual outflow of all the 
mouths is estimated at 313,200 cu ft per sec , and the amount of 
silt brought down at 108 million tons per year As the currents of 
the Black sea along this coast flow from north to south, the 
silt brought down by the Kilia branch tends to block up the 
mouths of the other channels 

The delta of the Danube, which is about 1,000 sqm in area, is 
a mere wilderness of swamps and marshes covered by tall reeds 
and through which the silt laden distributaries of the river slowly 
meander The monotony of this waste of country is relieved here 
and there by isolated elevations covered by oak, beech and 
willows, many of them marking ancient coast hnes The most lm 
portant towns in the delta region are Ismail, Chiha and Vilkof on 
the Kilia branch, Sulina at the mouth of the Sulina branch and 
Tulcea and St George on the St George’s branch The Kilia 
branch itself breaks up into a wide delta which is continually ad 
vancing seaward, and it is estimated that its various mouths pour 
into the sea 3,000 cuft of sediment per minute The Sulina 
branch breaks off from the Tulcea (St George’s) branch, 7 m 
below the town of Tulcea, and the St George’s branch again sub 
divides before entering the sea 

Before engineering works were commenced to make the chan- 
nels navigable, ships drawing only 8 ft of water experienced great 
difficulty in entering, for the depth of water m few portions of 
the channels rarely exceeded this figure and the frequent occur 
rence of numerous sand banks and bars further added to the diffi- 
culty of shipping To-day, ships drawing 22 ft of water can reach 
BrSila 

Traffic — The Danube may be divided for traffic purposes into 
the maritime Danube from the sea to above Braila, and the 
fluvial Danube from this point up to Regensburg, where the river 
at present ceases to be navigable for large craft Braila and 
Galatz, situated respectively 171 and 130 kilometres from Sulina 
(at the mouth of the nver), are the usual points for tranship- 
ment between seagoing vessels and barges Besides transhipping 
goods on to barges, seagoing vessels also tranship on to railways 
at Braila and Galatz Traffic has never equalled that on the 
Rhine, where the countnes are much more highly developed 
industrially 

The European Commission — The administration of the 
Danube was formerly controlled by the single European commis 
sion of the Danube, an institution set up with a provisional 
character by the Treaty of Pans m 1856 Its headquarters were 
at Galatz, and it administered the Danubian delta only, eight 
interested nations being represented on it The conservancy of 
the other Danubian reach of mternational importance — the Iron 
Gates — was entrusted to Austna Hungary, and assigned by her 
to Hungary 

In the Treaty of Bucharest (May 1918) the Central Powers 
reduced the membership of the European commission to “states 
situated on the Danube or the European coasts of the Black 
sea ” The Treaty of Versailles (June 1919) reinstated the com 
mission in “the powers it possessed before the war ” It went on 
that “as a provisional measure, only representatives of Great 
Britain, France, Italy and Rumania shall constitute this com- 
mission ” The commission acquired definite character when the 
Danube statute was signed m Pans on July 23, 1921 In future, 
subject to the unanimous consent of the states represented on 
the commission, any European state which is able to prove its 
possession of sufficient maritime commercial and European inter 
ests at the mouths of the Danube may be represented on it 
Up to 1926, however, the representation had not been increased 

The International Commission —The Treaty of Versailles, 
Art 347, provided that “from the point where the competence 
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of the European commission cea'-e ,” 1 c , trom above Braila, 
“the Danube system referred to in Art 331,” ip, as lnr as the- 
highest navigable point at Ulm, “shall be placed under the 
administration of an international commission composed as 
follows — 

Two representatives of German riparian States 

One representative of each oLhtr riparian State 

One representative of each non-riparian State represented in 
the future as the European commission of the Danube ” 

This commission was to carry on the administration provision 
ally until the conclusion of a definite statute concerning the 
Danube 

On July 23, 1921, this statute was signed Many of its pio 
visos simply followed the lines of the “convention on the regime 
of navigable waterways of international concern” concluded at 
Barcelona on April 20, 1921 Article 1 declared navigation on the 
Danube system to be unrestricted and open to all flags, on a 
footing of complete equality, from Ulm to the Black sea, and the 
internationalised portions of the Danube tributaries were defined 
The provisional composition of the international commission 
was confirmed It had to see that the declaration in Art 1 wa' 
not infringed by any riparian State or States, to draw up a pro 
gramme of public works for the improvement of the waterway 
on the basis of proposals submitted by the riparians, controlling 
and if necessary modifying the annual programmes of the riparian 
states for current works of maintenance The cost of such works 
was borne by the riparian State concerned, assisted, if the 
commission so decided, by other States interested 

The cost of works of improvement (not maintenance) might 
be covered by navigation dues, to be imposed (with the com 
mission’s authorisation) by the riparian State which had executed 
the works, or by the commission itself, if it had executed them 
at its own charges Dues were to be assessed on the ship’s 
tonnage and not based on the goods transported, revenue from 
them was to be applied exclusively to the works for which they 
were imposed, there was to be no differential treatment of flags 
Customs duties levied by a riparian on goods loaded or discharged 
at the Danubian ports in its territor> were also to be levied with 
out distinction of flag or hindrance to navigation, and were not 
to be higher than duties levied at other frontiers of the same 
state The transport of goods and passengers, even between 
ports of the same riparian State, was to be unrestricted and open 
to all flags on a footing of perfect equality, with the exception of 
regular local services which may only be carried out by foreign 
craft subject to the observance of the national law of the local 
sovereign, and in agreement with the authorities of the riparian 
state concerned (Art 22) Passage of goods and passengers in 
transit was to be free Uniform police regulations were to be 
drawn up and applied by each riparian on its own territory A 
special joint service of Rumania and Yugoslavia, organised with 
the approval of the commission, will have to take over the main 
tenance and improvement of the Iron Gates section, with head 
quarters at Orsova The commission was to decide on special 
works to be undertaken (and dues to be levied for the purpose) 
and to have power to abolish the service when its work was 
done, it could inaugurate like services elsewhere if necessary 

The commission was to determine its own procedure and 
administer its own budget, the presidency being held for six 
months by each delegation m turn Its seat was to be at Bratis- 
lava the first five years, and thereafter it might be established at 
other towns on the Danube, selected at its discretion, for five- 
year penods m rotation Its property and members were to en- 
joy diplomatic privileges and it was to fly* its own flag It was 
to deal in the first instance with questions regarding the inter- 
pretation and application of the convention, but the special 
jurisdiction set up by the League of Nations would ultimately 
have to deal with complaints from a state that the commission 
was acting ultra vires, or from the commission against h state for 
neglecting to carry out its decisions Every effort was made to 
insure uniformity between the working^ of the International and 
the European commissions, and between different signatory states 

The convention came into force on June 30, 1922 One of the 
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mo=t important questions tint hn been rmed since I h it date 
»was connected with the interpret i tnm ot articlt 2-> ( ibovel since 
certain stalls m t istein Lurope were inxious to reserve to their 
own flag the pissenger ind goods trithc het veen ports in their 
own territorv In the discussion on article 2, the Rumanian 
delegate stated that the cirmge of goods on river craft between 
two poiLs m the same country did not constitute Labotage if the 
goods were subsequently transhipped to a seagoing vessel to ex 
port, and that artide imposed no restriction on the traffic carried 
on up to that time hv Greece 

The principle of frudom of navigation of the Danube for all 
n itions w is recognized following World War II but in practice it 
was conti oiled md monopolized bv the USSR and its Balkan 
satellites 

The old ludwigskaml connecting the Danube and the river 
Main was enlarged to form the Rhine Mam Danube cinal thus 
making navigition between the Atlantic ocean and the Black 
sei through the Europe in continent possible 

Many legends are woven around the course of the Danube A 
distnct in former Austria near Grun is still called the Nibelungen 
giu in memory ot one of the most famous sagas 

Bibi iock4niy— Sir E Hertslet, Mop of Furope by Treaty ( 187 f— 
91) , Traiti tie Pans du 10 mars i8-,6 vol 2 Tiaiti dc Londrcs du 
is mars 1871, vol a, fratti de Beilin du 1 3 juillet 1878, vol 4, 
Trade dr Londns du 10 1 na r s 188 , vol 4, S late Papers vol 44, 
Arte public relahj it la navigation des embouchures du Danube du 2 
novembre 1861 British foreign office The Treaty of Peace etc 
art <46— a S a (1920) , Society des Nations, Recital des Tralles, 

vol ’6 no 647 Convention itablissunt le s at lit dlfimlif du Danube 
du 21 juilltt 1021, J P Chamberlain "The Regime of the Interna- 
tional Kners Danube and Rhine ” Columbia Vtnv Sludits in History 
vol ioi, no 1 (19’OiA J Tovnbcc burvev 0 1 International Affairs 
n>2n--s (uda) E Iengvel The Danube (1959) A Basch The 
Danube Basin and the Cc/man Economic Sphere (London, 1944) 

DANVERS, a town of Essex county Mass , 25 mi N E of 
Boston inland with a river port It is served by the Boston and 
Maine nilroad The populition was 15720 in 1950 It is a 
residential suburb lias manufacturing industries including elec- 
trical products, and is the seat of a st ite hospital for the insane 

A part of what is now Danvers w is included m the grant made 
b> the court of assistants to Gov John Endecott and Rev Samuel 
Skelton of the Salem church in 1632 Danvers was set off from 
Salem as a distract in 1752 and was incorporated as a township 
in 1757, but the act of incorporation was disallowed in 1759 by 
the privy council on the recommendation of the board of trade, in 
View of George II’s disapproval of the incorporation of new town- 
ships at that time This explained the significance of the words 
on the seal of Dinvers, "The King Unwilling” In 1775 the 
district was again incorporated Salem village which was within 
the limits of modem Danvers, was the centre of the famous witch- 
cnlt delusion 111 

In 1885 South Danvers was set off as a separate township, and 
in i 36 S was named Peabody (q v ) in honour of George Peabody, 
who wtG bom and buried there In 1857 part of Beverly was 
annexed to Danvers Among natives of Danvers were Samuel 
Holton (.173S-1816), a member (1778-1780 and 1782-1787) of 
the Continental Congress and (1793-1795) of the Federal Con- 
gress, Israel Putnam, Moses Porter (1755-1822), who served 
through the War of Independence and the War of 1812, and 
Grenville Mellcn Dodge (1831-1916), a railway engineer, who 
fought in the union armv in the Civil War, reaching the rank 
of major general of volunteers, and was a Republican member .of 
the national house of representatives, 1867-1869, and m 1898 
president of the commission which investigated the management of 
the war with Spam e 

See j W Hanson, History of the Town of Danvers (1848), 
and A P White, “History of Danvers” m History of Essex 
County (1888) 

DANVILLE, a city of eastern Illinois, US, 124 mi S of 
Chicago, on the bluffs of the Vermilion river, the county seat of 
Vermilion county It is served by the Chicago and Eastern Illinois, 
the Illinois Traction (electric), the New York Central and the 
Wahash railwivs Pop (1950) 37,864, (19(0) 0 fi 919 
h Camille ^ the comraerci il centre of a rich farming and coal 


mining region and has ^ubsttinUal manufacturing industries, m- 
eluding rulroad locomotive and repair shops lumber mills, found 
nes large bni_k pi mts and a zinc melter 

The bank clearings in 1949 were $68 37,, 989 78 The assessed 
valuation of property in 1949 was $72,692 063 There are Urge 
dairy ind stock farms round about At the western boundary of 
the city is Lake Vermilion, a reservoir 8 mi long with a capicit> 
ot 2 500 000,000 gal completed in 1925 A branch of the National 
Home for Disabled Volunteer Soldiers was established there in 
1898 The National Soldiers home for veterans of U S 
wars has been converted into a neuropsvchiatric unit of the 
Veterans administration Ahout 1,800 patients are eared for 
Danville was the site of an Indun village Pnnkeshaw, the centre 
0/ manv trails In 1824 Dan Beckwith for whom the city was 
named, built his trading cabin theie, and m 1826 the settlement 
became the county seat It was incorporated as a city in 1869 
A commission form of government was adopted in 1927 

See C C Burford, The History and Romance of Danville Junction 
(i94U 

DANVILLE, a city in the bluegrass region of Kentucky U S , 
75 mi S E of Louisville, the county seat of Boyle county It is a 
division centre of the Southern railway The population was 
8,686 in 1950 and 6,734 in 1940 by the federal census The 
city of Danville is an important market for tobacco, horses, 
cattle, hogs and sheep, is the trading centre for a large area, 
and has a clothing factory, shoe factory, gas-fired water heater 
factory, chair manufacturing plants and railroad shops It is the 
seat of the Kentucky Deaf institute (founded 1S23), the first 
state institution of the kind in the US, and Centre college 
(Presbyterian, chirtered 1819) There are many fine old man- 
sions m and near the city, and beautilul landscapes and river 
scenery m evtry direction Herrington lake, created by the 
hydroelectric development on the Dix river, lias 75 mi of shore 
line The battlefield of Perryville is 1 1 mi west At Pleasant Hill, 
13 mi N , are the massive stone buildings of an abandoned Shaker 
community Danville was on the Wilderness road, and was one 
of the first settlements (1781) in Kentucky It was the home of 
Ephraim McDowell (1771-1830), who in 1809 performed the 
first entirely successful opeiation for ovarian tumour, and was 
the birthplace of Justice John M Harlan From 1786 to 1790 an 
influential “political club” held long winter evening debates in the 
Gill tavern, and there met the nine conventions which discussed 
the terms of separation from Virginia and framed the first state 
constitution 

DANVILLE, a borough of Montour county, Pa , US, on 
the high northern bank of the Susquehanna river, at the base of 
Montour ridge, no mi N W of Philadelphia, the county seat and 
an active manufacturing centre It is on federal highway 11, and 
is served by the Lackawanna, the Pennsylvania and the Reading 
railways The population was 6,994 ln * 95 ° and 7,122 m 1940 by 
the federal census 

It is in the centre of a rich agricultural region and has varied 
industries, including medicinal drugs, cement machinery and coal 
pulverizing and stone crushing equipment An outstanding mental 
hospital, the Danville State hospital (established 1868), is located 
there, as well as the George T Geisinger Memorial Hospital and 
Clinic, a noted general hospital, and the first Catholic Slovak 
Girls’ academy in the U S Settlement was made there about 
1776, and m 1792 a town was laid out, called Dan’s Town after 
Gen Daniel Montgomery, the founder Ore was discovered on 
Montour ndge and the town as an iron centre grew rapidly It 
was incorporated m 1849 The first “T” rail in the United States 
was rolled there in 1845 

DANVILLE, a city in Pittsylvania county of Virginia, U S , 
is located on the Dan nver in southern Virginia, the heart of the 
famous Piedmont section It is on federal highways 29, 58 and 
360 and is served by the Southern, the Atlantic and Danville and 
the Danville and Western railways, by Eastern Airlines and bus 
and truck lines Pop (1950) 35,066, (1940) 32,479 

Danville is the home of a large single-unit textile mill, an 1m 
portant auction market for flue cured bright leaf tobacco and 
a trade centre for the large agricultural area around it Other 
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industries include the manufacture of knit goods elevators paints 
rayon fabrics fertilizers millvvork meat and food products bakery 
goods and many other diversified products Danville Technical 
institute, Virginia Polytechnic Institute extension, \verett college 
and Stratford college are located there 

In 1865 Danville was made the capital of the Confederacy when 
Pres Jefferson Davis established Ins headquarters there for a few 
days Established as a town by the Virginia legislature in 1793, 
Danville was incorporated m 1830 and became an incorporated city 
10 1890 

In 1950, under a state optional enabling act adopted by vote 
of the people Danville established the council managei form of 
government Utilities owned and operated by the city included an 
auditorium, water works electric generation and distribution and 
gas manufacturing and distribution 

See J R Meade, I Live m Virginia (1935) 

DANZIG, in Polish Gdansk, a Baltic port and town close 
to the mouth ot the liver Vistula, belonging to Poland Prom 1919 
until Sept 1, 1939, the town was the centre of the autonomous 
territory or Tree City of Danzig (Freie Stadt Danzig ) established 
by the treaty of Versailles To the north Danzig is bordered by 
the gulf of Danzig and protected against heavy seas by the pemn 
sula of Hela It is connected with the sea by two dead arms of the 
Vistula, dredged to a depth of 15 ft to allow larger ships to ap 
proach the inner wharves, lor a distance of 4 mi the harbour 
canal is navigable for ships with a draught of 30 ft Until 1945 
Danzig had largely preserved its picturesque mediaeval scenery, 



Map showing boundaries of the free city of danzig as estab 

LISHED BY THE TREATY OF VERSAILLES 1919 THE STATE WHICH HAD A 
BOUNDARY LINE OF 147 HI WAS UNDER THE PROTECTION OF THE 
LEAGUE OF NATIONS UNTIL 1939 

its narrow streets with gabled houses and carved stone balconies 
and its old churches gates and towers, the most famous of which 
is the late mediaeval Manenkirche high lbove the town In 
March 1945 how-cver, Danzig suffered from Russian artillery 
History — Danzig is first mentioned as Gyddanyzc, in the 1 ita 
Sancti Adalberti (10th century?) Later it was included under the 
bull of Pope Eugemus III (1148), in which it is called Kdanzc, in 
the Polish diocese of Wloelawek Just befoie this, however, the 
Polish king’s governor of eastern Pomorze had taken the title 
of dux Pomoiantae and founded a dynasty with its seat at Danzig 
These dukes built a castle and a church there, and under them the 
Cistercian abbey of Oliva was founded, which began the settle- 
ment of peasants and the dylmg of the lowlands m the Vistula 
estuary With the eastward, extension of the shipping and trade 
of Lubeck, a market of German merchants developed and this, 
c 1225, led to the foundation of the cit> ot Danzig which in 1263 
received Lubeck law (see Hanseatic League) By the late 13th 
century Danzig was an important link in the chain of Hanseatic 
towns which carried on the trade between eastern and western 
Europe Its trade connections stretched from Novgorod to 
T 1 mders and England and its position at the mouth of the Vistula 
made it the natural outlet for the export trade of its vast hinter 
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land then entering into relations with the west through the quick 
progress of colonization The last Polish duke ol Pomorze 
Mestvvm II died without issue 111 1 ’04 ind htqueithcd his duchv 
to his cousin Przemvsl II duke ol Grc iL Poland But 111 1308 the 
Teutonic Knights alreidy established in Old Prussia east of the 
Vistula invaded Pomorze and on Nov 14 seized D 111/ig and put 
its Polish inhibitants to the sword D inzig however, continued 
to flourish In the 14th century its popuhtion rose to ibout 
10,000, and its tnde developed apace As the leading town ot the 
Teutonic state of Prussia it played an impoitant part m the coun 
cils of the IlanseatiL leigue Its lnhibitints were Germ ins or 
germinized Slavs with some immigrants from England Scandi 
navu, Poland Bohemia Hungary and Handers, the Flemings Inv 
mg their separate plalea Vlammgensium Many immigrants were 
granted full citizen rights and the English connnunitv hid its own 
governor and privileges Danzig became the main entrepot in the 
east for imported cloth and corn and timber exports of the eastern 
Baltic 

The kings of Poland, however, never renounced their rights to 
Pomorze Wladislaus II Jagiello cdling himself Pomoramat 
dommus et haerts, defeated the Teutonic Knights at Giunwald in 
1410 but failed to secure Pomoize and D inzig In 1454 the nobil 
lty and towns ot Pomorze appdled to Polind for help against the 
Teutonic Knights and offered their submission to the Polish crown 
The new war between Poland and the Teutonic Order which broke 
out in consequence of this levolt lasted p years, largely kept up 
by the great wealth and sea power of Danzig, which succeeded in 
withstanding sieges and m deleiting enemy fleets In 1466, by 
the treaty of Torun ( Thorn), the Teutonic Order restored Pomorze 
and Danzig to Poland As a reward for its loyal services Casi 
mir IV Jagiello granted the city far reaching autonomy As it be- 
came the mam port of Poland, then a great power, Danzig rapidly 
attained a position of great prosperity In the late 16th century 
half ot the entire traffic through the sound had Danzig as its 
destination, but by then the large majority ot the ships belonged 
to Amsterdam and other western towns, and often fewer than 
100 Danzig ships passed through the sound 

Danzig was strongly affected by the Reformation In 1525 the 
lower orders overthrew the aristocratic town council and estab- 
lished a popular government which abolished Catholic worship 
and dissolved the monasteries The deposed luthorities appeiled 
to the king of Poland, who by force restored Catholicism and 
aristocratic government Yet the Reform ition ldvanced quietly 
and was firmly established by 1540, though the aristocratic coun 
cil remained in power 

In the early 17th century Danzig probably had 40 000 to 50,000 
inhabitants, and its corn exports amounted to considerably more 
than 200000 tons yearly as compared with about 120000 in the 
late 1 6th century and about 25,000 tons in the late 15th century 
The Polish squires sold their produce there and bought western 
luxury goods and the paintings engravings and other products of 
the native artisans Danzig’s link-, with Poland however, were 
cut by the hrst partition of lyf It became sunounded by Prus- 
sian territory, and Prussian customs formed a barrier to all traf- 
fic on the Vistula At the second partition (1793) Danzig be- 
came a Prussian town and the capital of the province of West 
Prussia In 1807 Danzig was taken by Napoleon’s general Pierie 
Frangois Joseph Lelebvre who next year was given the title ot 
duke of Danzig Nipoleon made Danzig a tree Lity, with a 
Franco-Polish garrison, but if ter his defeat the city was restored 
to Prussia The wars ind sieges of the period and the continental 
blockade had grtvelv impiired the ntys wealth, and the English 
corn laws caused 1 further decline of its trade Although its re 
covery was furthered by Prussian efforts the town cut off Irom 
its nitural hinterland became an administrate and provincial 
centre and a garrison town and ceased to be the great emporium of 
the Baltic trade the relative importance ol which also declined 
sharply Some industrialization, especially shipbuilding, provided 
a measure of compensation for lost greatness 

The treaty of Versailles restored eastern Pomorze to Poland 
the “Polish Corridor" separiting East Prussia from Germany 
proper Ihe Allied powers recognized Poland’s right of access to 
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the sea but hesitated to give it Danzig, an almost purely German 
city Accordingly Danzig was separated from Germany early in 
1920, occupied by British tioops (which stayed until N01 ember) 
and made a free city under the protection of the League of Na 
tions, with a territory of about 750 sqmi and about 360000 in 
habitants A high commissionei, appointed hy the League, was to 
reside at Danzig and to deal in the lust instance with all differ- 
ences between Poland and Danzig The free city was included 
within the Polish customs frontiers, Poland was granted the free 
use of all waterways, docks, etc , the contiol and administration 
of the Vistula and ot all railways in Danzig, with the right to 
develop and improve them, and authority Lo conduct the foreign 
relations of Danzig (articles 102-104 of the peace treaty) The 
custwms were administered bv Danzig itself It also appointed its 
own officials and had its own curremy and postal services, but 
the port was administered by a mixed harbour and waterways 
hoard In the elections to the constituent assembly, the Polish 
parties gained 7 out of 120 seats The democntic constitution 
adopted wis approved and guaranteed by the League it cor 
responded to that of the Weimar republic, with a V oik stag elected 
by universal franchise, responsible to it was a city government or 
senate formed by the majority parties and headed by a isenats 
prasidrnt 

This complicated regime never worked satisfactorily because 
the free cilv’s German government adhered to the general line of 
German policy toward Poland seeking through permanent con 
fleet to bring about a revision of the territorial settlement of Ver 
sallies Unable, therefore, to rely on any good will from Danzig, 
the Poles decided to build a port of their own at Gdynia, 10 mi 
to the north Although Gdynia’s trade developed quickly, Danzig 
continued to prosper economically every year from 1927 to 1931 
the tonnage of ships arriving and the quantity of goods handled 
amounted to four times the totals of 1913 But by 1932 Gdynia’s 
turnover was equal to Danzig’s 

The prosperity of Danzig did not make the conflict of national- 
ities less bitter, nationalism having gained the upper hand over 
economic interests This conflict was acerbated by the rise of 
the Nazi party In May 193,, the nazis gained 39 seats in a Volks 
tag of 72 and accordingly foimed the new city government This 
attempted to nazify Danzig by unconstitutional means, against 
which the opposition parties appealed in vain to the League coun- 
cil As a result of the council s inactivity the opposition parties 
were dissolved, their leaders imprisoned and freedom of the press 
abolished By 193S Danzig was completely gleichgeschaltet with 
a nazi Gauleiter as supreme authority, subordinate only to Hitler 
Late in 1938 Hitler demanded the return of Danzig to Geinuny, 
but Poland refused In 1939 Germany smuggled weapons and 
troops into Danzig, and at the outbreak of Woiid War II Danzig 
was quickly occupied by German troops and reincorporated with 
Germany, again becoming the capital of the province of West 
Prussia The League’s last high commissioner, Professor Karl 
Burckhardt, was forced to leave At the end of the war Danzig 
was given to Poland German inhabitants who had not fled before 
the advancing soviet army were expelled and partially replaced 
by Poles The population was 117,894 m 1946, but had nsen to 
193,500 by the end of 1950 (cf , however, the prewar figure of 
291,000) 

Trade — Danzig’s port facilities suffered less from destruction 
in World War II than Gdynia's In 1947 Danzig handled more 
than 16% of Poland’s total exports (mainly minerals and coal) 
compared with Gdynia’s 14%, and more than 28% of Poland’s 
total imports compared with Gdynia’s just less than 28% The 
two ports were thus nearly equal, but as a fishing port Gdynia had 
nine times the turnover of Danzig In 1947 both ports together 
handled 4,368 ships and 4,497,000 tons of shipping, that is, 90% 
of Poland’s total for that year but less than one third of the pre- 
war figures In 1950, however, they together handled more than 
jo ,000,000 tons, compared with 14,500,000 in 1938 They were 
treated as one administrative unit, with a combined port area of 
1,260 ac 

JBisuooraiphv— Paul SImson, Gesclnchte der Siadt Danzig, x vol 
(Danzig, 1913-18), Simon Askenazy, Danzig and Poland (London, 


19*1) , Casimn Smogorzevwki, Poland’s Access lo the Sea (London, 
193 () , I F D Morrow, l he Peace Settlement tn the German Polish 
Borderlands (Oxford, 1937) 

DAPHNAE (Tihpanhes, mod Defenneh), an ancient fortress 
near the Syrian frontier of Egypt on the Pelusian arm of the Nile 
Here King Psammetichus established a garrison of foreign mer- 
cenaries, mostly Carians and Ionian Greeks After the destruction 
of Jerusalem by Nebuchadrezzar m 588 b c , the Jewish fugitives, 
of whom Jeremiah was one, came to Tahpanhes When Naucratis 
was given by Amisis II the monopoly of Greek trafhc the Greeks 
were all removed from Daphnae, and the place never recovered its 
prosperity , in Herodotus’ time the deserted remains of the docks 
and buildings were visible The site was discovered by Sir Flinders 
Petrie in 1886, the name “Castle of the Jew’s Daughter” seems to 
preserve the tradition of the Jewish refugees 

DAPHNE (Gr laurel tree), in Greek mvthology, was the 
daughter of the Arcadian river god Ladon, or the Thessalian 
Peneus, or of the Laconian Amyclas She was beloved by Apollo, 
and when pursued by him was changed by her mother Ge into a 
laurel tree (Ovid, Metam , 1, 452-567) In the Peloponnesian 
legends, another suitor of Daphne, Leucippus, son of Oenomaus 
of Pisa, disguised himself as a girl and joined her companions 
His sex was discovered while bathing, and he was slain by the 
nymphs (Pausamas, vm, 20, Parthemus, Erotica, 15) 

DAPHNE, a genus of much cultivated, showy, and some- 
times evergreen, Eurasian shrubs, belonging to the family Thyme 
laeaceae, and containing about 40 species D Laureola, spurge 
laurel, a small, widely cultivated shrub with green flowers in Lhe 
leaf axils towards the ends of the branches and ovoid black, very 
poisonous berries, is found in England D Mezereum, mezereon, 
a rather larger shrub, 2 to 4 ft high, has deciduous leaves, and 
bears fragrant pink flowers in clusters in the axils of last season s 
leaves, in early spring before the foliage The bright red ovoid 
berries are cathartic, the whole plant is acrid and poisonous It is 
a native of Europe and north Asia, and found apparently wild in 
copses and woods in Britain It is a well known garden plant, and 
several other species of the genus are cultivated in the open air 
and as greenhouse plants D Cneorum (garland flower) is a 
hardy evergreen trailing shrub, with pink sweet-scented flowers 
D odora (China and Japan) is a hardy evergreen with showy, 
rosy purple, fragrant flowers D mdica (China) and D japomca 
(Japan) are greenhouse evergreens with respectively red or white 
and pinkish purple flowers 

DAPHNEPHORIA, a festival held every ninth year at 
Thebes in Boeotia m honour of Apollo Ismenius or Galams It 
consisted of a procession m which the chief figure was a boy, of 
good family and noble appearance, whose father and mother must 
be alive Immediately m front of the boy, who was called Daphne- 
pharos (“laurel bearer”), walked one of his nearest relatives, car- 
rying an olive branch hung with laurel and flowers and having on 
the upper end a bronze ball from which hung several smaller balls 
Another smaller ball was placed on the middle of the branch or 
pole, which was then twined round with nbbons 

These balls were said to indicate the sun, stars and moon, while 
the ribbons referred to the days ot the year, being 365 in num- 
ber Then followed a chorus of maidens carrying suppliant 
branches and singing a hymn to the god The Daphnephoros 
dedicated a bronze tripod in the temple of Apollo The festival 
is described by Proclus (in Photius, Cod , 239) 

See also A Mommsen, Peste der Stadt Athen (1898) , L R Farnell, 
Cults of the Greek Slates, iv, 284-86 

DAPHNIS, the legendary hero of the shepherds of Sicily, 
and reputed inventor of bucolic poetry According to his coun- 
tryman Diodorus (iv, 84), and Aelian (Var Hist , x, 18), Daph- 
ms was the son of Hermes and a Sicilian. nymph, and was found 
by shepherds in a grove of laurels (whence his name) He won 
the affection of a nymph, who made him promise to love none 
but her, threatening that if he proved unfaithful he would lose 
his eyesight He failed to keep his promise and was smitten with 
blindness Daphms, who endeavoured to console himself by 
pfeymg the flute and smgmg shepherds' songs, soon afterwards 
died, or was taken up to heaven by his father Hermes, who 
caused a spring of water to gush out from the spot where his 
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'•on had been carried off Ever afterwards, the Sicilians offered and skirmished, but did not attack Only a shoit time before a 
sacrifices at this spring In Theocritus, Id I , Daphms 1 appar- Persian force had ridden to disaster into a similar diUh dug toi . 
ently has offended Eros and Aphrodite, and in return has been them by the Ephthahte Huns Pezozes did not like the unusual 
smitten with unrequited love, he dies, although Aphrodite, steadiness in the Roman ranks any more t in e ® 1 - . 

moved by compassion, endeavours, but too late, to save him Also a stream, whose bed was four feet deep, pro a ^ . 

See H W Stoll in Koschei’s Leukon, and G Knaack m Pauly- with his power to manoeuvre The next day reinforcements 
Wissowa’s Realenty! lopadte brought the Persian strength to a total said to be 50,000 men 1 ne 

DARAB (originally Darabcird), a town and district of the Persians advanced about noon Ptzo/es relieved the front line with 
province of Fars in Iran Its salt mines have tor centuries been the second to keep up a continuous fire of archery, u e wlr ‘ 
important, its bitumen deposits once were In the middle ages its favoured the Roman bowmen Both sides suffered heavy losses 
texules were famous Today it produces a great quantity of dates m this missile fight The Persian horse charged the Roman e 
and the best tobacco in Iran Darab town, 140 mi S E of Shiraz The Roman cavalry gave way Then the squadron 0 , ar 4 ’ 
foimerly one of the most important in Tars, has a population of moving along the high ground, fell on the Persian rear, an 
ibout 5,000 Persian legend recounts that it was founded by Ooo Hunmsh cavahy from the left (east) angle ol the c n 
Darab, father of Darius III Codomanus (336-330 bc) It is bastion, took the enemy m flank The Persian horse was routed 
surioundtd by citrus groves and large date plantations Nearby are with heavy loss ... .. 

the Qala-i Darab, or “Citadel of Darab,” 3! nu S, a series of Behsanus noted a movement of the Persians, including tne 
urculir earthworks around an isolated rock, the history of which “Immortals,” towird his right lie ordered the victorious uns 
is unknown, and the great Sassaman rock reliefs of Naqsh 1 Rus from the left flank to reinforce the small ir detachment on the 
tam, showing the investiture of Ardashir I (224-241), Shapur I right, and added troops from his leserve The Persian attacK 
(242-272) and his followers, and the triumph of Shapur m 260 drove in the Roman cavalry on their front, but the Huns, cnarg 
over the Roman emperor Valerian mg from the west angle of the trench, penetrated between the two 

D’ARANYL JELLY (1895- ), Hungarian violinist, Persian lines and created disorder The lcmforcements sent . by 

grand niece of Dr Joachim and one of the most brilliant players Behsanus charged also, and the defeated Roman cavalry rallied 
of her day, was bom at Budapest on May 3, 1895 She studied md counter attacked Surprised and almost surrounded, the Per 
under Hubay and quickly attracted notice by her exceptional sians bioke The Roman lines now advanced across the ■ ^ ‘ch, and 
powers, eventually winning world-wide recognition She resides the victorious cav alry rolled up The Persian flan B t 

in London Her sister, Madame Adila Pachin, also a violinist, is an early halt to the pursuit lest his undisciplined troops might get 
- - - out of hand and fall into an ambush 


likewise a player of the first rank 


DARAS, a fortified Roman city on the Mesopotamian frontier Thu, victory restored the prestige of Roman arms, raised morale 
about is miles NW of Nisibis, founded ad 504 by Anastasius and discipline and established the reputation of Behsanus The 
to replace Nisibis, ceded to the Persians ad 363 ■ It was built use of the ditch afforded security _tc 1 the 

near the head of, and almost completely blocking, a narrow valley By its location, it protected the fron , flanks and ^ar It econo 
running north north-east and south south-west It flanked the nuzed force by making use of the walls of Daras and the citizens 
road to Mardin 10 cover a possible retirement It left the cavalry the greatest 

Behsanus, aged 24, appointed General of the East by Justinian freedom of manoeuvre Finally, it permitted a counter attack 
in 529, was stationed here in June, 530, when Pezozes arrived at ^ IBL ?°%* A f£* er Romani Empire, ^Is-Soo^iiSg) , E Gibbon, Decline 

Nisibis with a Persian army of 40,000 horse and foot, to invade F ’ all 0 i the R oman Empire, T Hodgkin, Holy and Her Invaders 
the Roman empire Reinforcements from Lebanon raised Bell (jsso-iSgg) , Mahon, Life of Belisanns (1839) , C W Oman, History 
sanus’ army to 25,000 undisciplined troops, discouraged by recent „/ the Art 0} War in the Middle Ages ( ig- t) Scammell, 7 he Battle of 
defeats Daras was dominated on three sides by high ground Daras (in the US Cavalry Journal, October, 1^2) There is no 
Tins, and the low spirits of the troops, made it unwise to stand Chronographm (m Mtgne Pair Gr 

a siege Behsanus caused a ditch to be dug acioss the valley, the y l86o ) _ p r0 copius, Histones (1914-1924, Greek md English on 
flanks protected by the high ground unsuited to cavalry Open opposite pages) . _ . rmohrate 

ings allowed the Romans to counter attack In the centre a icc 3 Tor topography and maps Chxpot , La Fro UUre de l Cup 
tangular projection, like an entrenched camp, give flanking fire (>W), Sachiu, Rcise in Syria und Uesopolamen (1883)^ 
across the front and protected the front and exposed flanks of DA r BH a N q Aj a town and district of British India, m the 

Tirhut division of Bihar The town is on the lift bank of the Lit 
tie Baghmati river, and has a railway station Pop (194O 
69203 The town is really a collection of villages round the 
lesidence of the Maharaja, a large modern building m exten 
sive grounds There are a hospital, with a medical college and 
\a Lady Duffeim hospital attached, and a town hall and large 
tanks extending for over a mile The distnet of Darbhanga ex 
tends from the Nepal frontier to the Ganges Area 3,347 sq,mi 
Pop (1941) 3,437,07° The district consists entirely of an allu 
vial plain, m which the principal rivers are the Ganges, Burh 
Gandak, Baghmati and Little Baghmati, Balan and Little Balan, 
and Tiljuga Rice is the staple crop, and the cultivator is espe 
ualty dependent on the winter harvest In 1897 a tamine affected 
the whole district except the Samastipur subdivision, and an 
two bodies of 600 Hunmsh light cavalry, placed on either side affected half the district in 1906-07 tydigo manufacture 

of this bastion Infantry manned the centre, and cavalry was ^ {ormcr i an impo rtant industry but has declined Spgar rulti 
posted on the flanks In concealment, on the high ground beyond and manu f acturc have to some extent taken its place To 

the Roman left (east) flank, was posted a squadron of 300 light bacco ls alsQ a va i ua bl e crop The district is traversed by the mam 
horse, under Pharas Behsanus kept preserve under his own hand j me of ^ g en g a j and North-Western railway Pusa (q v ) m the 
The city walls gave the protection of overhead fire from the bows w£st Qf the j,stnct is the headquarters of the Imperial Agri 
of the inhabitants of Daras and, probably, artillery engines „ cultural Department 
Pezozes arrayed his host in two lines He kept the Immortals Tlie jyarbhmga raj, which was founded in the 16th century, is 
in reserve The first day the Persians looked over the situation a mme applied t0 a ] arge esta te which includes parts of the dis 
Tt is erroneous to suppose that every shepherd called Daphms in mctg of Darbhanga, Muzaffarpur, MongUyr, Purnea and Bhagal- 
pastoral poetry and romance is this Daphnifl 
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pur It was held bv one of the chief noblemen of the province, 
Sir Rameshwara Singh Bilndur, Maharajadhiraja of Darbhonga, 
who was born in i860 anrl on attaining his majority in 1878 was 
appointed to the Indian statutory ci\ il service, which he resigned 
in 1885 in order to manage his estates He was created raja 
bahadur 111 1886 maharaja bahadur on his succession to the raj 
in i8g8, tnd hereditary maharajidhir ija in 1920 Upon his death 
m 1929, he was succeeded bv his son, Col Hon Dr Sir Kamesh- 
wara Singh, Maharajadhirija of Darbhanga KCIE, who wias 
born m igo7 He is the held of the Maithil Brahmans m India 

D’ARBLAY, FRANCES (1752-1840), English novehst 
and diarist, better known as Fanny Burney, daughter of Dr 
Chirks Burney (r/v), was born at Kings Lynn, Noifolk, on 
June 1 3, 1752 Her mother was Esther Sleepe, granddaughter of 
a Trench refugee named Dubois Fanny wis Lhe fourth child m 
a family of six Of her brothers, James (1750-1821) became an 
adnur il and sailed with ( aptarn Cook on his second and third 
voyages, and Charles Burney (1757-1817) was a well known 
classical scholar In 1760 the family removed to London and Di 
Burne>, who was now a fashionable music master, took a house 
in Toland street Mrs Burney died in 1761, when Fanny was 
only nine years old Her sisters, Esther (Hetty), afterwards Mrs 
Charles Rousseau Burney and Susanna, aftenvarels Mrs Phillips, 
were sent to school m P ins, but Fanny was left to educate herself 
Early in 1706 she paid her first visit to Di Burney’s friend Samuel 
Crisp at Chcssington Hall, near Epsom Dr Burney had first 
made Samuel Crisp’s icquamtance about 1745 at the house of 
I ulke Greyille, grandfather of the diarist, and the two studied 
music while the lest of the guests hunted Crisp wrote a play, 
1 trgima, which was staged by Dry id Garrick m 1754 at the re 
quest of the beautiful countess of Coventry (»te Maria Gunning) 
The play had no great success, and in 1764 Crisp established him 
self in retirement at Cbcssington Hall, where he frequently en- 
tertained his sister, Mrs Sophia Cast, of Burford, Oxfordshire, 
and Dr Burney and his family, to whom he was familiarly known 
as “daddy” Crisp 1 It was to her "daddy” Crisp and her sister 
Susan that Tanny Burney addressed large portions of her diary 
and many of her letters After his wife’s death in 1767, Dr 
Bmncy married Elizabeth Allen, widow of a King’s Lynn wine 
merchant 

Trom her 15th year Fanny lived in the midst of a brilliant 
social circle, gathered round her father m Poland street, and later 
in his new home m St Martin’s street, Leicester Fields, London 
Garrick was a frequent visitor and yvould arrive before eight 
0 clock in the morning Of the various "lyons” they entertained 
she leaves a graphic account, notably of Omai, the Otaheitan 
natiye, and of Alexis Orlov, the favourite of Catherine II of 
Russia Dr Johnson she first met at her father’s home in March 
1777 Her father’s drawing room, where she met many of the 
chief musicians, actors and authors of the day, was in fact Fanny’s 
only school Her reading, however, was by no means limited 
Macaulay stated that in the whole of Dr Burney’s library there 
was but one novel, Fielding’s Amelia, but Austin Dobson points 
out that she was acquainted with the abbe Prevost’s Doyen de 
Killenne, and with Manvaux s Vie de Marianne, besides Clarissa 
Hartowe and the books of Mrs Elizabeth Griffith and Mrs 
Frances Brooke Hex diary also contains the record of much more 
strenuous reading Her stepmother, 1 woman of some cultivation, 
did not encourage habits of scribbling Fanny, therefore, made 
a bonfire of her mss , among them a History of Caroline Evelyn , 
a story containing an account of Evelina’s mother Luckily’her 
journal did not meet with the same fate The first entry m it 
was made on May 150, 1768, and it extended over 72 years The 
earlier portions of it underwent wholesale editing m later days, 
and much of it was entirely obliterated She planned out Evelina, 
or A Young Lady's knit once into the World, long before it was 
written down Evelina was published by Thomas Lowndes in the 
end of Jan 1778, but it was not until June that Dr, Burney learned 
its authorship, when the book had been reviewed and praised 
everywhere Tanny proudly told Mrs Thrale the secret Mrs 


Thrale wrote to Dr Burney on July 22 “Mr Johnson returned 
home full of the Prayes of the Book I had lent him, and pro 
testing that there were passages in it which might do honour to 
Richardson we talk of it for ever, and he feels aident after the 
denouement, he could not get rid of the Rogue, he said ” Miss 
Burney soon visited the Thrales at Streathim, “the most con 
sequential day I have spent since my birth” she calls the occasion 
It was the prelude to much longer visits there Dr Johnsons 
best compliments were made tor her benefit, and eagerly trail 
scribed m her diary Hts affectionate friendship for “little Burney ’ 
only ceased with his death 

Evelina was a continued success Sir Joshua Reynolds sat up 
all night to read it, as did Edmund Burke, who came next to 
Johnson in Miss Burney’s esteem She was introduced to Eliz ibeth 
Montagu and the other bluestocking ladies, to Richard Brinsley 
Sheridm, and to the gay Mrs Mary Cholmondelcy, the sister of 
Peg Woffington, whose manners, as described in the diary, explain 
much of Evelina At the suggestion of Mrs Thrale, and with 
offers of help from Arthur Murphy, and encouragement from 
Sheridan, Fanny began to write a comedy Cusp, realizing the 
limitations of her powers, tried to dissuade her, and the piece, 
The Witlings, was suppressed in deference to what she called a 
“hissing, groaning catcalling epistle” from her two “daddies ” 
Meanwhile her intercourse with Mrs Thrale proved very exact- 
ing and left her little time for writing She went with her to Bath 
m 1780, and was at Streatham again in 1781 Her next book was 
written partly at Chessmgton and after much discussion with 
Mr Crisp Cecilia, or Memoirs of an Heiress, by the author of 
Evelina, was published in 5 vols in 1782 by Messrs Pavne and 
Cadell (who paid the author £250 — not £2,000 as stated by 
Macaulay) 

On April 24;, 1783, Fanny Burney’s "most judicious adviser and 
stimulating critic,” “daddy" Crisp, died He was her devoted 
friend, as she was to him, “the dearest thing on earth ” The next 
year she was to lose two more friends Mrs Thrale married 
Piozzi and Johnson died Fanny had met the celebrited Mrs 
Delany in 1783, and she now attached herself to her Mrs Delany, 
who was living (1785) m a house near Windsor castle, presented 
to her by George III , was on the friendliest terms with both the 
king and queen, and Queen Charlotte soon after offered Miss 
Burney the post of second keeper of the robes, with a salary of 
£200 a year, which alter some hesitation was accepted Tanny’s 
own misgivings as to her unfitness for court life were quite justi- 
fied From Queen Charlotte she received unvarying kindness 
though she was not very clever with her waiting maid’s duties She 
had to attend the queen’s toilet, to take care of her lap-dog and her 
snuff box, and to help her senior, Mrs Schwellenberg, m enter- 
taining the king’s equerries and visitors at tea The constant 
association with Mrs Schwellenberg, who has been described as 
“a peevish old person of uncertain temper and impaired health, 
swaddled in the buckram of backstairs etiquette," proved to be 
the worst part of Fanny's duties The strain told on her health, 
and after pressure both from Tanny and her numerous friends, 
Dr Burney prepared with her a joint memorial asking the queen’s 
leave to resign She left the royal service in July 1791 with a 
retiring pension of £100 a year, granted from the queen’s private 
purse, and returned to her father’s house at Chelsea 

In 1792 she became acquainted with a group of French exiles, 
who had taken a house, Jumper Hall, near Mickleham, where 
Fanny’s sister, Mrs Phillips, lived On July 0 i, 1793, she 
married one of the exiles, Alexandre D’Arblay, an artillery officer, 
who had been adjutant general to La Fayette They took a cot 
tage at Bookham on the strength, it aoDears. of Miss Kurnev's 
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second play, Love and Fashion, was actually put in rehearsal m Practicall> all his mathematical work was on geometry, his early 
1799, but was withdrawn in the next year In 1801 Madame papers (1864 and 18667 were on oithogonal surfaces, these were 
D Arblay accompanied her husband to Paris, where he eventually followed by a memoir on partial ditteiential equations of the 
obtained a place in the civil service In 1812 she returned to second order (1870), which embodied a new method of mtegia- 
England, bringing with her her son Alexandre to escape the con tion In his treatise Sur mm Classc r< marquable des courbes 
scnption In 1814 she published The Wanderer, or Female Diffi (1873) Darboux developed the theory of the class of surfaces 
culties Possibly because readers expected to find a description called cyclides Lemons sur la 1 Imorm g/ncrale ties surfaces et les 
of her impressions of revolutionary Trance it had a large sale, applications geomitriqucs du takul mpmUsimal (4 vols , 1887- 
from which the author realized ^7,000 Nobody, it has been said, 96) is one of Darboux s most import int works, dealing with inftn 
ever read The W anderur At the end of that year she leturned itesimal geometry, it embodies most ot his previous research 
to Trance During the Hundred Davs of 18x3 she was in Belgium, work In 1898 the publication of Li(on\ sur les svstemes ortho- 
ind the vivid account in her Diary of Brussels during Waterloo g onaux el les coordonncis ciuxihgnt s was commenced Darboux 
may have been used by Thackeray in Vanity Fan Generil was the author of a number of pipers ind memoirs on the approxi- 
D Arblay now received permission to settle m Engluid After his mation to functions of very large numbers, on discontinuous func 
death at Bath on May 3, 1818 his wife lived in BolLon street, tions and on other subjeUs 

Piccadilly There she was visited m 1826 by Sir Walter Scott, Darboux held honorary degrees of many foreign universities, 
who describes her ( Journal Nov 18, 1826) as an elderly lady with he was a foreign member of the Royal Society and in 1916 wxs 
no remains of personal beauty, but with a gentle manner and awarded the Sylvester Medal 


a pleasing countenance The later years of her life were occu DARBOY, GEORGES (1813-1871) 
pied with the editing of the Memoirs of Dr Burney , arranged from was born at I ayl Billot in Haute Marne 
Ins own Manuscripts, from family papers and from personal rtc was appointed bishop of Nancy' in 1859, an( t ln January 1863 
ollections (3 vols , 183:) Her style had, as time went on, altered was raised to the archbishopric of Pans The archbishop was a 
for the worse, and this book is full of extraordinary affectations strenuous upholder of episcopal independence in the Galhcan 
Midame D’Arblay died in London on Jan 6, 1840 and was sense, and sought to suppress the jurisdiction of the Jesuits and 
buried at Walcot, Bath, near her son and husband other religious orders within his diocese At the Vatican council 

Madame D Arblay s best title to the affections of modern (qv) he strongly opposed the dogma of papal infallibility, 
readers is the Diary and Letters Dr Johnson lives m its pages against which he voted as inopportune W hen the dogma had 
almost as vividly as in those of Boswell, and king George and been tmally adopted, however, he submitted During the Franco- 
his wife in a friendlier light than in most of their contemporary Prussian War he organized relief for the wounded and remained 
portraits Croker, m The Quarterly Revu w, April 1833 ind June at his post during the siege of Tans and the brief triumph of the 
1842, made two attacks on Madame D’Arblay The first is an un- Commune On April 4, 1871, he was arrested by the Commundrds 
friendly but largely justifiable criticism on the Memoirs of Dr as a hostage and confined in the prison at Mazas, from which he 
Burney In the second a review of the first three volumes of the was transferred to La Roquettc on the advance of the aimy of 
Diary and Letters, Croker abused the writers innocent vanity, Versailles On Miy 7 he was shot within the prison along with 
and declared that, considering their bulk and pretensions, the other hostages He died in the attitude of blessing and uttering 
Diary and Letters were “nearly the most worthless wc have ever words of forgiveness His body was recovered with difficulty and 
waded through ’’ These pronouncements drew forth the eloquent received a public funeral (June 7) Darboy was the third ardi- 
defence by Lord Macaulay first printed in The Edinburgh Review, bishop ot Pans who perished by violence between 1S48 and 1871 
Jan 1843, which perhaps did more than anything else to maintain He wrote a he de St Thomas Bedel (1859) and tnnslated the 
Madame D Arblay s constant populanty works of St Denis the Areopagite dnd the Imitation of Christ 


Bibliography — The Diary and Letters of Madame D' Arblay wi 
edited by her niece Charlotte Frances Barrett, in 7 vols (1842-46 
The text, covering Lhc years 1778-1840, was edited with preface, not 
and reproductions of contemporary portraits and other illustration 


bv Mr Austin Dobson in 6 vols (1904-05) This Diary, which begins , tb * 
with the publication of Evelina, was supplemented in 1880 by The „ ,, 

harly Diary of Frances Burney (1768-78), which in the lirsL instince by the Baltirnc 
had been suppressed as being of purely private interest, edned by Mrs lirgtlj a residi 
Annie Raine Ellis, with an introduction giving many particulars of ] he populat 
the Burney family Mrs Ellis also edited Evelina for "Bohns f e denl census 
Novelist’s Library” in 1881, and Cecilia m 1882 See also Austin nirKvu.cc 
Dobson, Fanny Burney ( Madame D’Arblay) (1903). the “English , ^ , jv 


works of St Denis the Areopagite dnd the imitation of Christ 
<f Madame D’Arblay was See J A Foulon HtUoirc de la vie et drs oeuvres de Mgr Darboy 
•ett, in 7 vols (1842-46) (1889) and J Guilleimm, \ie de Mgr Darboy (1888) biographies 
edited with preface, notes written from the clerical standpoint 

ts and other illustrations, DARBY a borough of Delaware county, Pa , U S A , on the 
i,?‘n t D H a ,?'i^n Ch Kv be T6A south west bordci of Philadelphia, ne ir the Del iwarc river, served 
which in the lirst instince by the Baltimore and Ohio, and the Pennsylv am 1 railways It is 
itc interest, edned by Mrs lirgtly a residential suburb 

ivmg many particulars of jhe population was 13,188 in 1950 and 10,3^4 in 1940 by the 


settled by eight Friends 1 


Menof Letters Senes” ,SE Burney, The Early Diary of Frances oldest libraries in the country It was incorporated in 1853, but 
Burney with a selection from the journals of her sisters Susan and most of its development has taken place since 1900 
Charlotte Burney (1907), F B Moore, The Keeper of the Robes, DARCY, THOMAS DARCY, Baron (1467-1537). Eng 
(1911) , C B Tinker Dr Johnson and Fanny Barney (1912) B soldier 5 W is A son of Sir William Darcy (d 1488) In 

’ J 1505, having been created Baron Darcy, he was made warden 

Burney and the Burneys (i 9 >6) J & elst matches towards Scotland ln 1511 Darcy led some 

DARBOUX, JEAN GASTON (1842-1917), Trench mathe- troops to Spain to help Terdmand and Isabella against the Moors, 
matician, was born at Nimes on Aug 13, 1842 His father died but he returned almost at once to England, ind was with Henry 
m 1849,’ and under the guidance of his mother, and with her VIII on his French campaign two ycais later Darcy, who was 
encouragement, he was educated at the Ecole Normale, Pans 0 ne of the most powerful nobles on the border, was also a mem- 
Pasteur became interested in Darboux, and created a teaching ber Of the royal council, dividing his time between state duties 
post for him at the Ecole Normale After acting as assistant to m London and a more active life in the north He brought for 
Bertrand in the chair of mathematical physics at the College de ward accusations against his former friend, Cardinal Wolsey , how 
France (1S66-67) he became successively professor of mathe ever, after the cardinals fall his words and actions caused him to 
matics at the lycee Louis le Srand (1867-72), Maitre de confer- be suspected by Henry VIII Disliking the separation from 
ences at the Ecole Normale (1872-73), assistant to the professor Rome, Darcy asserted that matrimonial cases were matters for 
of rational mechanics at the Sorbonne (1873-80), professor of the decision of the spiritual power and he communicated with 
higher geometry at the Sorbonne (1880-89), dean of the faculty Eustace Chapuys, the ambassador of the emperor Charles V , 
of science (1889-90) and perpetual secretary of the Academy of about an invasion of England in the interests of the Roman Catho- 
Science Darboux, besides being an excellent teacher and a notable lies Detained in London by the king, he was not allowed to return 
mathematician, was also a very capable organizer and the last to Yorkshire until late in 1535, and about & year after his arrival 
two posts he held gave him ample scope in this direction He died in the north the rising known as the Pilgrim rge of Grace broke 
m Paris on Feb 25 1917 out For a slioi(. lime Darcy defended Pontefrtct Castle against 
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the rebels, but soon he surrendered to them thi„ stronghold, which 
he could certainly have held a little longer, and was with them 
at Doncaster, being regarded as one of their leaders Darcy may 
have assisted to suppress the rising which wis renewed under Sir 
Francis Bigod early m 1537, but the king believed, probably with 
good reason, that he was guilty of fresh treasons, and he was seized 
and hurried to London Tried by his peers, Darcy was found 
guilty of treason, and was beheaded on June 20, 1537 

DARDANELLES (Turk Chamk Ruh or Qa nakkale), the 
chief town of a Turkish vilayet which includes the peninsula of 
Gallipoli, the ancient Troad, and the adjoining islands Pop 
(1940) 24,621 It is at the mouth of the Rhodius, and at the nar- 
rowest part of the strait of the Dardanelles, where its span is but 
a mile across The pottery trade, from which the town derived 
its Turkish name ( Chanak means “pot” m OsmanlO has declined 
in importance, valoma and cereals are the chief products of this 
section 

DARDANELLES (Turk Bahr-Sefed Boghazi), the strait 
(anciently called the Hellespont) that unites the Sea of Marmora 
with the Aegean The citv of Dardanus in the Troad, where 
Mithridatcs and Sulla signed a treaty in 84 b c , gave the strait 
its name The shores are formed by the peninsula of Gallipoli 
on the north west and by Asia Minor on the south-east, it ex 
tends for a distance of about 47m with an average breadth of 
3 or 4 miles At the Aegean extremity stand the castles of Sedil 
Bahr and Kum Kaleh respectively m Europe and Asia, and near 
the Marmora extremity is the town of Gallipoli (Calhpohs) on 
the northern shore, and that of Lamsaki or Lapsaki (Lampsacus) 
on the southern The two most famous castles of the Dardanelles 



are Cbanak-Kalehst, Sultameh-Kalehsi, or the Old Castle of 
Amtolia, and Kihd Bahr, or the Old Castle of Rumelia The 
strait has long been’^faraous in history since the passage of 
Xerxes’ army by a bridge of boats It is the scene of the story 


of Hero and Leander, and of Byion s successful attempt to rival 
Leander The strategic importance of the strait has always been 
very great, since it is the gateway to Constantinople and the 
Black Sea from the Mediterranean Although easily capable of 
defence, the strait was forced by the English admiral, Sir J T 
Duckworth, in 1807, and during World War I a British sub- 
marine under the command of Lieutenant commander Stoker 
penetrated through the Turkish minefields and sank a Turkish 
battleship off the Golden Horn Its strategic importance has 
given to it an international political importance that has found 
expression in what is known as the Straits (Dardanelles and 
Bosphorus) Question (q v ) (I F D M ) 

DARDANELLES CAMPAIGN This campaign, brought 
about by a desire on the part of the Allies that commui ications 
should be opened up from the Mediterranean into the Black sea 
with a view to assisting Russia, was begun in Feb 1915 as a pure- 
ly naval undertaking ( See World War I Naval ) 

But it had been realized from the outset that, even should the 
warships succeed m attaining their object, land forces would 
sooner or later be required to aid in the campaign, if only to 
secure the communications of the fleet after it had passed into 
the Sea ol Marmora Before the failure of the nival attack of 
March 18, Allied troops had been set in motion for the Aegean 
Some were already in Lemnos, and Sir Ian Hamilton, chosen as 
commander m chief of the military contingents, had arrived in 
time to witness the tight of the 18th In view of its result, the 
Allied Governments decided that from this time onwards the 
gathering army must assume the principal role in the effort to 
secure possession of the straits Hamilton was unable to initiate 
land operations at once The Turks were making preparations 
to repel landings on both sides of the straits, while the troops at 
his disposal were partly m Egypt, partly at Lemnos, and partly 
on the high seas, en route from their respective bases in England 
and France 

Organization in Egypt — He decided therefore that his 
army must in the first place be concentrated m Egypt, to be 
organized for the hazardous undertaking to which it was about 
to be committed, and that it must then be disposed m transports 
m accordance with tactical requirements m anticipation of a land- 
ing m face of the enemy A month was lost in consequence Dur- 
ing that month the Turkish army was formed (March 24) to guard 
the straits Marshal Liman von Sanders, head of the German 
military mission m Turkey, was appointed its commander m- 
chtef, and under his instructions the defence system, organized 
in consequence of the warning offered by the naval operations, 
was overhauled and developed 

The Allied force was composed of five divisions — two (the 
29th and the Royal Naval) furnished by the United Kingdom, 
two formed of Australian and New Zealand troops, and one com- 
posed of French colonial troops Against this force Liman von 
Sanders could pit six divisions, but these were perforce dispersed, 
two (3rd and nth) were watching the coast on the Asiatic side, 
two (5th and 7th) were near Bulair to guard against a landing 
at the neck of the Gallipoli peninsula, while the remainder (9th 
and 19th) were disposed towards its southern end 

I THE FIRST LANDINGS 

The expeditionary force concentrated in Mudros bay, Lemnos, 
m the third week of April Hamilton contemplated two distinct 
major operations to secure a footing on the Gallipoli peninsula 
The 29th Div , supported by the Royal Naval Div , was to be 
put ashore at its extremity, an area which it is convenient to desig- 
nate as Helles, the Australian and New Zealand Divs under 
Sir W Birdwood {q,v ) were to land north of Gaba Tepe, where 
there are extensive beaches But paft of the one available French 
division was furthermore to effect a descent at Kum Kale, op 
posite Helles, as a subsidiary operation, subsequently being trans- 
ferred to Helles After a short delay, enforced by bad weather, 
the armada put to sea during the nights of April 23-24 and 
$4-25, so that the transports and the covering warships should 
arrive at their various rendezvous at or before dawn on the 25th, 
and the day broke calm after a placid night 
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Landing at Cape Helles — Five points bad been selected m 
the Helles area for attack Enumerating from right to left the 
beaches were “S” in Morto bay, “V” and “W” on either side of 
Cape Helles, and “X” and “Y” on the outer shore The attacks 
at “S” and “Y” were intended to be subsidiary, but great 1m- 
poitance was attached to “W” and “V,” as those two beaches 
offered the most suitable landing places from the point of view 

of subsequent operations Owing .. 

to its vicinity to “W,” “X” HELLES 

was calculated to phv a very AREA 'Ml, dwW 

prominent part in the affair as a 

whole Covered by the fire of 

battleships and cruisers, the troops MI F ' 

started in flotillas of boats soon <#l ^ / 

after dawn for all points, and, x'y 

as it turned out, the actual disem- 

barkations at “S,” “X” and “Y” w 

were carried out without any /oy' 

great difficulty But at “W” the fv 

troops gained a footing only after a o i j 

incurring heavy loss, while at Map showing the landing 
“V,” where a large part of the beaches s v w x y at «al 
landing force was carried in the UP0U 


apart, and what amounted to little more than a patch of ground 
had been won in either case His intentions wttt now completely 
exposed to the enemy, and the gie it advantage of surprise had 
passed away without his force having established itself in a 
dominating position capable of being turned to satisf tctoiy ac- 
count in subsequent operations In both areas the Turks enjoyed 
the tactical command, they were at least eqilil in force to the 
Allies, their guns were able to be ir with effect upon the beaches 
used as landing places and advanced bases, and, although at this 
time of the year the weather was generally calm, these beaches 
provided but inadequate facilities foi the landing of ammunition, 
armament or stores 

Reinforcements —Early in May the Allies’ contingents planted 
in the Helles area were strengthened by the arrival of the British 
42nd Div , an Indian brigade, and the Trench 2nd Division Some 
ground was gained on May 6, and during the next day or two de- 
termined countei attacks on the part of the enemy were effectu- 
ally repulsed Tht two French divisions were occupying the right 
of the line, next to the straits, and that arrangement held good up 
to the time when the Gallipoli peninsula was finally evacuated 
early m January in the following ten Both here and facing the 
Australasian troops at Anzac the Tuiks had dug themselves in, 
establishing elaborate defences, and trench warfare was becoming 


steamer “River Clyde” which was run ashore, the effort nearly 
failed altogether After hard fighting all day the position at 
nightfall was that the troops landed at “W” and "X” beaches 
had joined hands and that a battalion was established at "S,” 
while the situation at “V” was critical, as also at “Y”, but during 
the night more troops were got ashore at “V,” and those at “Y” 
were safely withdrawn and re embarked next morning Losses 
had been severe 

Landing at Kum Kale — In the meantime a Trench brigade 
had, after a tough struggle, effected a lodgement at Kum Kale 
(Qum Qal e) The Turks were in strong force here, so that any 
advance by the French was out of the question, but their presence 
on the Asiatic side was being indirectly helpful to secure a foot- 
ing on the furthei shore Some little progress was made on the 
morrow m spite of determined resistance by the enemy, additional 
troops were landed, and during the night the French were with- 
drawn from Kum Kale and they were landed at “V” beach on the 
27th On that day the Allies’ hne was again advanced by a few 
hundreds of yards, but the Turks had received substantial rein- 
forcements m this quarter, and but little ground was gained when 
Hamilton ordered a fresh attack on the 28th The invaders had 
suffered very heavy losses during the initial landing and the sub- 
sequent strenuous encounters, and there were no reserves on the 


the order of the day 

During the month a state of stalemate set in, and although 
ground was gained by the Allies in attacks delivered m the Helles 
area on June 4, 21 and 28 and during the month of July the hne 
was gradually pushed forward neai Knthia, the situation was so 
unpromising that the British Government, decided to send five 
more divisions (10th, 11th, 13th, 53rd and 54th) to the Aegean 
These artived at the islands of Mytilene and Imbros during the 
closing days of July and the first days of August Hamilton’s 
irtillcry was at the same time strengthened, and his very inade- 
quate ammunition supply somewhat improved But Liman von 
Sanders was likewise receiving reinforcements, and, although the 
Ottoman maritime communications with the Gallipoli peninsula 
were from time to time imperilled by the submarines of the 
Allies, the relative strength of the two opposing airniea facing 
each other in the theatre of war was not, as it turned out, greatly 
affected by the appeaiance of the fresh troops sent out from Eng- 
land to these waters The Allies, m view of the coming of rein 
foicements, treated July as a monlli of preparation, although a 
general attack was delivered by them in the Helles area by which 
a bttle ground was gained A few days later the first of the rein- 
forcing divisions, the 13th, arrived and was landed at Helles as 
a temporary measure 


spot to fill the gaps that had been created in the ranks 


H SARI BAIR AND SUVLA BAY 


Landing at Anzac — Birdwood’s divisions had in the mean- 
time effected a lodgement to the north of Gaba Tepe The actual 
disembarkation had m this case been started before dawn on the 
25th at a point about a mile and a half north of the Gaba Tepe 
promontory, and at a spot where the hills rose abruptly from the 
actual beach which came to be known as Anzac A haphazard line 
on the heights immediately above the beach had been seemed at 
once, the Tuiks being in weak force at the moment when the ad- 


How to employ the fresh divisions coming out from home 
had to be decided by Hamilton The Fiench had from the outset 
favoured operations on the further side of the straits, and there 
was something to be said for such a plan of campaign But a 
descent in that quarter must involve a disembarkation in face of 
opposition, the perils of which had been made apparent on April 
25, moreover, granting the landing to be successful, the forces 
would start work much faither from the narrows of the Dar 


vanced parties of invaders reached the shore, but the defenders 
were able to hurry reinforcements to the point of danger and 
the actual area secured was of limited extent Won practically 
at the first blow, it provided but a scanty water supply, it pre- 
sented great inconveniences and Its beach was much exposed m 
the event of bad weather setting m, it was but sbghtly extended 
during the following three months, fof Liman von Sanders real- 
ized that owing to its proximity to the narrows of the Dardanelles, 
it represented a very serious danger to the Turks, and he took 
steps accordingly Although the Ottoman troops delivered vigor- 
ous counter attacks on the 26th, these were beaten off with loss 
to the assailants, and by the night of April 27-28 the position of 
which Birdwood had contrived to gain possession had come to 
be, tactically, fairly secure u , 

Hamilton thus gained a somewhat precarious footing at two 
points of the peninsula But his two forces were some 15m 


danelles, the objective, than were either Helles or Anzac There 
were also not wanting inducements for the Allies to attempt a 
landing at Bulair, seeing that their presence at that point would 
carry with it the severance of the Turkish land communications 
with* the peninsula But this would likewise mean a landing m 
face of opposition, and the distance of Bulair from the Island of 
Imbros, the nearest base of operations for the peninsula, pro- 
vided a strong argument, from the point of view of ship trans- 
port, against such an undertaking Moreover, a landing either on 
the Asiatic side or at Bulair meant a dispersion of the Allies’ 
forces as a whole, unless Helles or Anzac, or both of them, were 
to be abandoned, and the fact that the Ottoman commander-in- 
chief had to be prepared for his opponent adopting one of these 
two plans, offered a strong argument against selecting either of 
them, apart from any other considerations as to their tactical 
advantages or disadvantages 
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British Plans — Hamilton clouded tint his great elfort should 
he made at, and immediately north ot, Ariz il The rugged bluffs 
on which Birdwoods men had taken rooL since April were spurs 
o( a tangled mountain mass known as Sari Bair, from the topmost 
ridges ot which the narrows weie enable tour or hve miles otf, 
Anzac was moreo\u, situated almost at the narrowest point of 
the peninsula The plan was to reinforce Birdwood secretly by a 
division and a half fthe r 0 th and pirt of the ioth) and that thus 
strengthened, he should secure possession of Sari Bair by a night 
attack A further force (.the nth Div and the rest of the roth) 
was on that same night to etfect a landing at an entirely new 
point — Suvla bay — a lew miles north of Anzac, where the Turks 
were known to be few This force was to assist the troops at 
tacking San Bair in due course, and the possession of Suvla 
bay would furnish troops -ashore m and about this area with a 
much more sheltered landing place than the beaches about Anzac 
offered The last divisions to arrive, the 53rd and 34th, were to 
be employed wherever should seem best after the offensive had 
begun, to land the whole of the reinforcements simultaneously 
would not have been practicable with the amount of water trans 
port available 

The utmost secrecy was observed by the Allies’ staff Steps 
were taken to mislead the Ottoman authorities by means of 
feints and of reconnaissances executed at localities other than 
(hose selected for operations False reports were circulated as 
siduously by the intelligence department Liman von Sanders 
was well aware of the arrival of large bodies of British troops in 
the islands, but he remained in complete ignorance of his rival’s 
real design until this was actually m course of execution He had 
organized his forces as a southern group watching Anzac, while 
two divisions were retained near Bulair, where he was disposed 
to anticipate that the blow would fall There were also large 
bodies of Turkish troops in reserve about Chanaq, and others 
about Rum Rale and Besika bay Numencally the contending 
armies at this critical juncture were about equal, but the Turks 
were necessarily nmh dispersed, so that the result of the im- 
pending clash of arms really hinged upon the speed with which 
the attacking side should gain ground before the defenders had 
time to concentrate 

The Allies’ offensive started on Aug 6 with two preliminary 
enterprises An onset was made upon part of the Turkish lines 
in the Heiles area Portions of Birdwood’s force broke out of 
the southern end ot the Anzac position and gained ground But 
the real purpose of the two operations was to occupy the enemy’s 
attention and to conceal a design of much greater moment 

Attack on Sari Bair — So dexterously had the assembling of 
the reinforcements in the Anzac area been effected that the Turks 
were entirely unaware that Birdwood’s army had been nearly 
doubled The plan for gaining possession of the San Bair mountain 
was that several columns were to move out from the northern 
end of the Anzac position at nightfall on Aug 6 and, on reaching 
their appointed stations, were to wheel to the right and to work 
their way m the dark up certain steep but well-defined gullies 
that led up to the summit But although the Turks were to 
some extent surprised, and although the outlets of the gulhes 
were in consequence in the assailants’ hands by midnight, so 
stubborn a resistance was offered by the defenders that by day - 
break the columns were not much more than half way up, and all 
attempts to win the upper ridges failed on the 7th m the face 
of the Turkish reinforcements 

After a rearrangement of the troops dunng the night the of 
fensive was resumed on Aug 8, but except at one point very 
little progress was*made After a fresh reorganization dunng the 
dark hour‘s anodici cffoit was made on Ihe r/h, and on this oc- 
casion a smr'l boev ot Iln‘nh and Indian troop-, actually fought 
‘heir w?v to a lo i 1 landing summit fiom zduth the ranows wen 
-etn but tney were driven off aern Vxt day *hc lurks, now 
n great force, to an* or ■'Hacked and llrust those opposed lo 
them back down the slopes all a'ong the line whtrmpon -tremiou-, 
lighting (eased Both i des had lost heavily but vutorv for all 
practical purposes rested with the OMninl is, even u the Vizac 
jwsition bad been extended considerably m a norther’v direction 


as e result ot the operations 

Landing at Suvla Bay — Stirring events had in (he mean 
time been t iking place around Suvla biy Ihe hoops dctulul 
for the linding in this quarter belonged to the British ‘New 
Aimy”, they were not conversant with active service conditions, 
and they were being highly tried in being called upon to execute 
a landing in force al night in face of opposition Ihere was in- 
deed no precedent for an undertaking of this kind under modern 
tactical conditions, but the Turks were known not to be in suf 
licient strength to offer serious resistance As it was the whole 
of the nth Div was ashore before dawn, but the urgent need ot 
pressing forward at once w'as not realized by the locil com 
manders, and some confusion arose when the 10th Div armed 
and began to disembark No organized advance in force Look 
place until late in the afternoon, and at nightfall the attickmg 
force had only reached the foot of the hills lying to the eist of 
the landing places and captured one advanced spur The troops 
had suftcred greatly from thirst, the arrangements with regard to 
water having practically broken down, mainly owing to the in 
experience of the troops themselves 

Attack in the Hills — When Liman von Sanders learned 
during the night of Aug 6-7 that the Allies were landing in 
force at Suvla and were attacking Sari Bair from Anzac, he 
ordered the two divisions at Bulair to proceed to Suvla with all 
speed But this meant a two davs’ march along indifferent ro ids 
Consequently there was still on Aug 8 a great opening left for 
the attacking side to complete the first part of its programme , it , 
to gain possession of the heights to the east of Suvla which dorm 
nated the landing places and a considerable area of level ground 
around Suvla bay But no organized move took place The op 
portumty was allowed to slip by, and that night Turkish rein- 
forcements began to arrive from Bulair and to occupy the all 
important high ground Next morning the 10th and nth Divs , 
supported m a measure by the 53rd Div , which had arrived dur 
ing the night, advanced to the attack But the effort failed, and 
when it was renewed on the following day the Turks had been 
so effectually reinforced that the offensive enjoyed little chance 
of achieving success That day, Aug 9, was the last on which 
there remained any hope either of the Sari Bair offensive achiev- 
ing success or of the Suvla force establishing itself in a satis 
factory position This force, however, made a fresh attempt on 
the 10th to wrest the heights m front of it out of Osmanli keep 
mg, but this failed completely, and further offensives in this 
quarter were abandoned for the time being 

Hamilton’s carefully devised scheme of offensive operations 
had m fact come to nought m its most important features The 
determined effort to secure possession of Sari Bair had mis- 
carried A footing had, it is true, been gained at Suvla, giving 
the Allies control of a fairly well sheltered inlet on the outer 
coast of the peninsula, but as the high ground within easy ar- 
tillery range of the landing places, which overlooked the whole 
occupied area, remained in the hands of the Turks, much of the 
benefit hoped for from its acquisition was neutralized Only a 
restricted patch of Ottoman territory had m fact been occupied, 
thanks to the new undertaking, and although the position at 
Anzac had been extended and improved it remained a very bad 
one The Allies now occupied many miles of front in the penin- 
sula, but there was scarcely a spot where the enemy did not en- 
joy the advantage in respect to ground, what the attacking 
forces needed from the outset was depth rather than breadth, and 
depth they had failed to secure They had, moreover, incurred 
v ery heavy losses during the succession of combats lasting from 
Aug 6 to 10, and, except for a mounted division coming from 
Cgxpt to fight on foot, no reinforcements were on the way, the 
54th Div had already been swallowed up at Suvla The defend 
eg side had also, no doubt, suffered heavily in casualties, not- 
ihl\ on Sari Bair, but Liman von Sanders could fairly claim 
that even if some valuable ground had been lost by the Turks, 
he had held his own m a contest m which his adversary had en- 
pyid the initiative and had been in a position to effect a sur- 
prise 

An effort was made by the troops on the extreme left of the 
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Allies’ position at Suvla to gam ground along the ridge north of theatre A temporary change of plan did occur a few days latei 
the Suvla plain on Aug i 3 , but nothing came of it Hamilton, owing to a Trench propos il to despatch four divisions to the 
however, did not despair of improving the situation in this area, scene to operate on the Asiatic side of the straits, whereupon the 
so the mounted division from Egypt and another division from British Government became disposed also to send fresh divisions 

III EVENTS IN THE BALKANS AND EVACUATION 
These projects were dropped early in September, owing very 
largely to the threatening aspect of affairs in the Balkans (See 
Salonika Campaigns, Serbian Campaigns ) 

The campaign by which the Central Powers and Bulgaria over 
whelmed the Serbians for the time being, and by which direct com- 
munications were opened through Bulgaria between Austria- 
Hungary and the Ottoman empire, profoundly infuenced the 
situation in the Gallipoli peninsula to the disadvantage of the 
Allies Not only was all idea of reinforcing the Allied army that 
was planted in this region abandoned, but some of Hamilton’s 
troops had before long been transferred to Salonika The linking 
up of Turkey with the Central Powers by railway, moreover, 
connoted that Liman von Sanders would speedily be furnished 
with ample munitions of all kinds, which would make the pros- 
pect of Anglo French forces gaming possession of the straits 
remoter than ever 

Withdrawal Discussed — By the middle of September the 
Pans Government had come to the conclusion that there was 
now no hope of victory m the Dardanelles theatre , but the Brit 
ish cabinet, influenced by anxiety as regards prestige in the East 
and by disinclination to abandon an enterprise in which great 
sacrifices had been incurred and from which much had at one 
time been expected, could not make up its mind to cut losses and 
to withdraw On Hamilton being asked to give his views concern 
ing the question of evacuation, he pronounced himself as em- 
phatically opposed to such a step, so Sir C Monro was sent out 
from England to take his place The new tomraander-m-chief, 
impressed by the very unsatisfactory positions occupied by the 
Allied troops, by the impossibility of their making any progress 
at their existing strength and by the risks that the army ran by 
clinging to such a shore without anv sefe harbour to depend upon 
for base in stormy weather, declared unhesitatingly m the closing 
days of October for a complete withdrawal after examining the 
situation on the spot and consulting with Birdwood, Byng and 
Davies 

The British cabinet would not accept the recommendation, and 
sent Lord Kitchener to investigate and report He had viewed 
proposals to abandon the campaign with alarm, but after visit- 
ing the peninsula he realized that evacuation was the only justi- 
fiable course, and reported to that effect All this time winter 
attempts of the invaders on the 9th and 10th Large forces were was drawing nearer and the need for a prompt decision was be- 
engaged on either side in this battle, and the attack was prepared coming more and more urgent, but the authorities in London lost 
by a heavy bombardment of the Ottoman trenches, in which war another fortnight before, on Dec 8, they at last sent instructions 
ships moored in Suvla bay, where they were secure from sub to Monro to withdraw from Suvla and Anzac, while retaining 
. T> . Helles 

1 ' 1 1 ' . > « Evacuation of Suvla Bay and Anzac —Anticipating orders 

1 ( 1 1 • 1 to this effect, Monro had already made certain preparations for 

Ii 1 f 1 evacuation, and, as he was also responsible for the Bntish forces 

1 1 I >i ' < ' 1 at Salonika, had placed Birdwood in command, Gen Godley re- 

1 i, 1 < licung Birdwood at Anzac It was recognized that the withdrawal 

' 1 1. 1 1 11 i 1 • ( of the vast accumulation of stores about the beaches, and also of 

1 ■ 1 1 1 1 1 ' the bulk of the actual troops, must be carried out gradually on 

Ci ! 1 . i successive nights, and this process was at once set on foot both 

, i T * 1 ( at Suvla and at Anzac The decision come to as to the final stage 

Helles, and, as the right ot the suvia lorce was in loucn with of the operation was that the front trenches should be held up to 
the left of the Anzac force in the low ground near the shore, the last on the night of definite evacuation, and that the troops 
Byng and Birdwood now held a continuous front extending manning them should hasten straight to the Deaches, everything 
from a point on the coast q,bout 3m N E of Suvla bay near to removable having already been emb irked , at a given moment the 
Gaba Tepe, overlooked for practically the whole of its length by trenches (which at many points were but a few yards from those 
high ground m occupation of the Turks Owing to the losses that occupied by the Turks) would be vacated by detachments which 
had been suffered during the August combat and even before tht by that hour would have shiunk to mere handfuls of men The 
final reverse of Aug 21, Hamilton had cabled home asking for final night was provisionally fixed as that of Dec 18-19, ar >d, 
reinforcements and for the very large drafts needed to bring his thanks to favourable weather and to the efficiency of the arrange- 
depleted units up to their war establishment amounting to Pa ments the very critical undertaking was parried out with trium 
total of 93,000 men He had, however, been mfoimed that no phant success just as had been laid dowrrby programme ten days 
large bodies of fresh troops could be spared for the Dardanelles before Night after night the landing places were scenes of 


ilelles were quietly concentrated there in support of the troops 
already on the spot, and on the 21st a determined attempt was 
made to capture some of the high ground which had baffled the 
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unceasing activity as war material, food supplies, inimals and 
finally large bodies of troops, were got away Duung the day- 
time reliefs took place as usual, pretences were made of Iinding 
stores and animals, and the result was that the lurks remained 
in complete ignorance of what was passing close to their lines 
On Dec r8 only a meagre force, composed almost entirely of 
infantry and disposed almost entirely in the front trenches, was 
holding a front of 10 mi fare to face with an enemy incomparably 
stronger m numbers At nightfall the very few guns not yet with- 
drawn were hurried off to the jetties, then the troops along the 
front were quietly withdrawn by successive detachments, finally 
the parties still in the trenches slipped awav, and when dawn 
broke the Turks discovered that the invaders were gone Practi- 
cally nothing worth mentioning had been left behind at Suvla, 
and at Anzac, where conditions were more difficult, only a very- 
few worn out guns had to be abandoned and some valuable war 
material destroyed The relaxing by the Allies of their frail hold 
upon a strip of the outer coast-line of the Gallipoli peninsula had 
been effected more successfully than the most sanguine among 
them had permitted themselves to hope 
Yet, for a week subsequent to the receipt of the good news, 
the British government remained irresolute with regard to the 
policy to be pursued at Helles Then, however, Monro received 
the expected sanction for evacuating that area likewise, and Bird 
wood promptly grappled with this fresh problem, a problem ren- 
dered more difficult than the last because Liman von Sanders 
had full warning of what might be expected and, moreover, he 
now enjoyed an enormous preponderance in force He had 21 
divisions available, while there were only four left to oppose him 
Evacuation of Cape Helles— The same principles as had 
been adopted by Byng and Godley at Suvla and Anzac were put 
into practice at Helles, the withdrawal of stores, war material, 
animals and personnel being carried out on successive nights 
While the front trenches were to be held up to the last, the fight- 
ing force ashore was to be gradually reduced, and the detachments 
holding the front trenches weie, at the given hour on the last night 
(fixed provisionally for that of Jan 8-9) , to vacate them and 
hurry straight off to the beaches But the weather was none too 
favourable on several of the preliminary nights, and the enemy’s 
guns gave a good deal of trouble on the beaches, causing many 
casualties The Turks were aware that a withdrawal was gradually 
being carried out, but they could not tell which would be the final 
night, nor could they make sure how far the number of com- 
batants within the Bntish lines had been reduced So, with the 
intention of ascertaining the strength of their opponents, on Jan 
7 they delivered a half-hearted attack upon the left of the British 
position This was beaten off, and they came to the mistaken 
conclusion that the final evacuation was not imminent 
Shortly after dark set m on the night of Jan 8-9 the wind 
rose ominously Nevertheless the guns remaining to be embarked 
were got off, the infantry followed, and the last detachments 
quitted the front trenches at 11 45 p u , without the Turks noting 
their departure But when they reached the shore it was found, 
m the case of those detailed for Gully beach, that embarkation 
there was impracticable, so these had to march to “W” beach 
and thev were not afloat till after 4 A M , only being got off with 
great difficulty because of the surf Several worn out guns had 
been intentionally left behind, besides much ordnance material and 
foodstuff, but practically all of this was rendered unserviceable, 
for, just as the last boats were lowered off, the masses of Stores 
were set on fire, and only then did the Turks discover that their 
opponents had evaded them a second time The withdrawal from 
Helles had been a masterly military and naval achievement 
Most authorities on war agree that the failure of the Allies m 
this memoiable campaign was primarily due to the abortive naval 
effort to force the Dardanelles This gave the Turk such warning 
of what was in store that, when Hamilton’s army was ready to 
land, the defenders Were in a position to bring it at once to a 
standstill The only chance of success after that lay in very sub- 
stantial reinforcements^ reaching the scene promptly But neither 
the British nor the French would divert the requisite military re- 
sources from the mam theatre of war at the moment, and when 


some additional troops were sent latei, their numbers weie in 
sufficient and it was too late 

Bibhocraphv — The Dardanelles Commission, Final Repot l (igigi 
Sir 1 Hamilton, Gallipoli Diary (1920) , Turkey, Historical Section o 
Staff, Campagne de Dardanelles (1924) , Liman von Sanders, I un) 
Jahre Turket (Eng tians Five Years m Turkey, 1928) , E Ashmc d 
Bartlett, War Memories of Ike Dardanelles (1928) , C P ^spur'll 
Bntish Official History (1928) See also World War I (C E C ) 

DARDANUS, in Greek legend, son of Zeus and the Fiend 
Electra, mythical founder of Dardanus on the Hellespont and 
ancestor of the Dardans of the Troad and, through Aeneas, of 
the Romans His original home was supposed to have been 
Arcadia Having slam his brother Iasius or Iasion (according to 
some legends, Iasius was struck by lightning), Dardanus fled 
across the sea He first stopped at Samothrace, and, when the 
island was visited by a flood, crossed over to the Troad Being 
hospitably received by Teucer, he married his daughter Batea 
and became the founder of the royal house of Troy 

DARDIC LANGUAGES, the name of a family of languages 
spoken immediately to the south of the Hindu Kush, and north 
of the frontier of British India, includes the group of Kahr 
languages spoken m Kafiristan, Khowar, spoken in the Chitral 
country, and the group of Shina languages, which includes the 
Shina of Gilgit, KohistanT, spoken in the Kohistans of the Indus 
and Swat rivers, and Kashmiri Of all these Kashmiri is the only 
one which has received anv literary cultivation The Dardic 
languages are Aryan by origin, but are neither Iranian nor Indo 
Aryan They have developed phonetic peculiarities, and possess, 
almost unaltered and in common use, words which in India are 
seldom found except in Vedic Sanskrit In each there is a small 
but unimportant element of Burushaski (See also Burushaski 
Language, Indo-Aryan Languages, Kashmiri Language ) 

Bibliography — F or the general question of the Dardic languages, 
see G A Grierson’s The Pilaca Languages of North-viestei n India 
(1906) , Linguistic Survey of India, vol vui, pt ii For the different 
languages of this group see G W Leitner, Dardistan (Lahore, 1877) , 
J Biddulph, Tribes of the Hindoo Koosh (Calcutta, 1880) , D J 
O’Brien, Grammar and Vocabulary oj the Khowar Dialect (Lahore, 
189s) , J Davidson, Notes on the Bashgah (Kafir) Language (Cal 
cutta, 1901) , G Morgenstierne, Report on a Linguistic Mission to 
Afghanistan (Oslo, 1926) 

DARDISTAN, a conventional name for a tract of country 
on the northwest frontier of India It comprises the whole of 
Chitral, Yasm, Panyal, the Gilgit valley, Hunza and Nagar, the 
Astor valley, the Indus valley from Bunji to Batera, the Kohistan 
Malazai, t e , the upper reaches of the Panjkora river, and the 
Kohistan of Swat The so called Dard races are referred to bv 
Pliny and Ptolemy, and are supposed to be a people of Aryan 
origin who ascended the Indus valley from the plains of the 
Punjab, reaching as far north as Chitral, where they dispossessed 
the Khos They have left their traces in the different dialects, 
Kboswar, Bunshki and Shina, spoken in the Gilgit agency 

DARES PHRYGIUS, according to Homer (Iliad, v, 9) a 
Trojan priest of Hephaestus He was supposed to have been the 
author of an account of the destruction of Troy, and to have lived 
before Homer (Aelian, Var Hist xi, 2) A woik in Latm, pur- 
porting to be a translation of this and entitled Daietis Phrygit de 
excidio Trotae histona, was much read m the middle ages and was 
then ascribed to Cornelius Nepos, but the language is corrupt 
and the work belongs to a period much later than the time of 
Nepos (probably the 5th century ad) It is doubtful whether 
the work as we have it is an abridgment of a Latin work or an 
adaptation of a Greek original Together with the similar work of 
Dictys Cretensis (with which it is generally printed) the De 
excidio forms the chief source for the numerous middle age 
accounts of the Trojan legend (See Dictys Cretensis ) 

DAR ES SALAAM, "the Haven of Peace,” a seaport of 
East Africa, in 6° 50' S , 39 0 20' E , capital of Tanganyika Terri 
tory Pop (1937) about 35,000, including approximately 1,200 
Europeans and 9,000 Asiatics The harbour is small but perfectly 
^leltered (hence its name) , the entrance to it is through a narrow 
opening in the palm-covered shore The depth of water at the 
entrance is from 20 to 34 ft according to the tides Since 1927 a 
wharf 300 ft long has been made where ships can berth, but 
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loading and unloading is chiefly by lighters 593 steamers totalling 
r, 048,411 tons entered the port in 1935 A railway (built 1905- 
r I 9 I 4)> starting from the harbour, goes via Tabora to Kigoma 
Ujiji on Lake Tanganyika, a distance of 772 nil Motor roads 
connect with Morogoro, Bagamoyo, Sadani and Tanga There is 
an aerodrome and it is a port of call on the London Durban 

In 1862 Sayyed Majid, sultan of Zanzibar, decided to build a 
town on the shores of the bay, and began the erection of a palace, 
which was never finished In 1871 Majid died and his scheme 
was abandoned In 1876 the construction of a road from the lnr 
bour to Victoria Nyanza was begun The project failed, but m 
1928 the port came into railway connection with Victoria Nyanza 
by the completion of the Tabora Mwanza line In 1887 Ctrl 
Peters occupied the bay for the German East Africa company and 
in 1891 Dar es Salaam was made the administrative centre for 
German East Africa A town was laid out on an ambitious scale, 
and it has fine buildings and a good botanical garden, the native 
quarter is distinct from that of the Europeans Dar es Salaam 
was occupied by the British forces in 1916, the wireless station 
was destroyed in 1914 There is electricity and a good water sup 
ply, three newspapers, two theatres and several clubs 

DARESTE DE LA CHAVANNE, CLEOPHAS (1S20- 
1882), French historian, was born m Tans Educated at the 
Ecole des Chartes, he became professor m the faculty of letters 
at Grenoble in 1844, and in 1849 at Lyons, wheie he remained 
nearly 30 years His works comprise Histoire de l’ administration 
en France depuis Philippe Auguste (2 vols , 1848), and a Htstotre 
de France (8 vols , 1865-73), completed by a Histoire de la 
Restauration (2 vols , 1880), and by a Histoire dn Gouvernement 
de Juillet, a dry enumeration of dates and facts Before the pubh 
cation of Lavisse’s great work, Dareste’s general history of France 
was the best of its kind 

DARFUR is the westernmost province of the Anglo-Egyptian 
Sudan It extends fiom about io° N to 16 0 N and from 22 0 
E to 27 0 30' E , has an area of 138,150 sqmi and an estimated 
population (1941) of 715,543 It is bounded north bv the Libyan 
desert, west by French Equatorial Africa, south by Equatona and 
east by Kordofan The last named are provinces of the Anglo 
Egyptian Sudan The greater part of the country is a plateau 
from 2,000 to 3,000 ft above sea level A range of mountains 
of volcanic origin, Jebel Marra, runs north and south about the 
line of 24 0 E , and forms the watershed between the basms of 
the Nile and Lake Chad About 70 mi long and 30 mi thick, 
its highest point attains more than 10000 ft Eastward the 
mountains fall gradually into sandy, bush covered steppes North- 
east of Jebel Marra lies Jebel Meidob (highest point 3,500 ft), 
a range much distorted by volcanic action, and Malha, an ex- 
tinct volcano with a crater 300 ft deep and 1 mi m diameter 
South of Jebel Marra are open plains southwest is a plateau 
which reaches a height of between 3,000 and 4,000 ft above sea 
level The mountains are scored by numerous kltors, whose 
lower courses across the tableland represent the beds of former 
rivers, dry except when scoured by torrents m the rainy seison 
In the west and south, water can always be obtained m the dry 
season by digging 5 or 6 ft below the surface of the khors 

The climate, except m the south, where the rams arc heavy and 
the soil is a damp clay, is healthful except after the rains The 
rainy season lasts from the middle of May to the middle of 
September In the neighbourhood of the khors the vegetation is 
fairly rich 

In the north and east the chief trees are various acacia, Bal- 
anites aegyptica and the baobab ( Adansoma digitate) hollowed 
out by the inhabitants of Mus waterless area to serve as water 
tanks In the south and southwest the density and variety of 
trees is greater and includes Coidia abyssmica, yielding valu- 
able timber and mahogany Cotton and tobacco are indigenous 
Bulrush millet ( dukhn ) is the staple food crop but wheat, durra 
and other grains are grown Other vegetable products are sesame, 
watermelons, onions and tomatoes, while the cattle owning BSg- 
gara produce large quantities of clarified butter ( semn ) 

There are deposits of copper at Hofrat en Nahas m the south- 


west and of rock salt m various places Iron is also wrought 
in the southwest Camels, cattle, hordes and sheep are numerous - 
and of good breed 

Inhabitants — The population is very mixed The Negroid 
Fur (from whom the province takes its name) occupy Jebel 
Marra and the surrounding country In the west are the Masalil, 
another non Arab tribe who, like the Fur, speak a language of 
their own, and in the north are the Zaghawa and Meidob, prob 
ably Hamitic immigrants of Mediterianean origin The true 
Aribs are divided between the northern camel owners and the 
southern cattle owning sections All are largely nomadic and 
move with their animals m search of water and grazing In the 
cast is the large Negroid tribe of the Berti, and there are also 
reran mts of the Dagu and the Tunjur which were by tradition 
the early ruling houses of Darfur but were later driven out west- 
ward by the Fur 

Slaves, ostrich feathers, gum and ivory formerly were the 
chief articles of trade, a caravan going annually by the Arbain 
(‘Torty Days”) road to Asyut in Egypt and taking back cloth, 
firearms and other articles The chief exports to the east are 
cattle, sheep, camels, tobacco, hides and skins, gum, melon seeds 
and semn Much of the trade goes by truck to the railhead at 
El Obeid, four days away, but camels are extensively used The 
principal imports are cotton goods, sugar, tea and coffee 

The capital and administrative headquarters of the province 
is El Tasher (population 1941 est, 14,171) It is some 350 mi 
west of El Obeid and 500 mi WSW of Khartoum The prov 
mce is divided mto hve districts with headquarters at El Tasher 
(central), Nvala (southern), Zahngei (western), Kutum (north 
ern) md Genuna, the last named being also the headquarters of 
the Sultan of Dar Musalit El Fasher and Geneina are airports 
on the main trans-African air route 

History — The Dagu Negroes, inhabitants of Jebel Marra, 
appeal to have been the dominant race in Darfur in the earliest 
period to which the history of the country goes back How long 
they ruled is uncertain, little being known of them save a hst 
of kings According to tradition the Dagu dynasty was displaced 
and Mohammedanism introduced, about the 14th century, by 
the Tunjur, who reached Darfur by way of Bornu and Wadai 
The first lunjur king was Ahmed el-Makur, who married the 
daughter of the last Dagu monarch His great grandson, the 
Sultan Dali, a celebrated figure m Darfur histories, was on his 
mother’s side a Fur, and thus was effected a union between the 
Negro and Arab races Dali divided the country into provinces, 
and established a penal code, which, under the title of Kitab Dali 
or Dali’s Book, is still preserved, and shows principles essentially 
different from those of the Koran His grandson Soleiman (usu- 
ally distinguished bv the Furian epithet Solon, the Arab or the 
Red) reigned from 1596 to 1637, 2nd was a great warrior and a 
devoted Mohammedan Soleiman s grandson, Ahmed Bahr (1682- 
1722;, made Islam the religion of the state, and increased the 
prosperity of the country by encouraging immigration from 
Bomu and Bagirmi His rule extended east of the Nile as far 
as the banks of the Atbara Under succeeding monarchs the 
country, involved in wars with Sennar and Wadai, declined m 
importance 

In 1799 Abd er-Rahman, the then reigning sultan, wrote to con- 
gratulate General Bonaparte on his defeat of the Mamelukes in 
Egypt To this Bonaparte replied by asking the sultan to send 
hull by the next caravan 2,000 black slaves upwards of 16 years 
old, strong and vigorous To Abd er-Rahman likewise is due the 
situation of El Fasher, or the roy al township previously the capi- 
tals of the sultans had been in or near Jebel Marra and the com- 
mercial capital was until the mahdn at Kobe about 30 mi N W 
of El Fasher Mohammed el-Fadhl, his son, whose reign lasted 
until 1839, devoted himself largely to the subjection of the semi- 
mdependent Arab tribes who lived m the country In 1831 he lost 
the province of Kordofan to the Egyptians Of his 40 sons, the 
third, Mohammed Hussein, was appointed his successor In the 
later part of his reign Hussein became rov olved in trouble with 
the Arab slave raiders who had seized tht Bahr-el Ghazal, 1 ~'' 1 orl 
upon bv the Darfunans as their especial “slave preserve 
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Negroes of Bahr el Ghazal pud tribute of ivory and slaves to 
Dartur, and these were the chief objects of merch indise sold bv 
the Darfurians to the EgypLian traders along the Arbun road to 
Asyut Hussein died in 1873, blind and advanced in years, and 
the succession passed to his youngest son Ibrahim, who soon 
found himself engaged in a conflict with Zobeir (g v ), the chief 
of the Bahr el-Ghazal slave traders, and with an Egypti in force 
from Khartoum The war resulted m the destruction of the king- 
dom Ibrahim was slam in battle m the autumn of 1874 and his 
uncle Hassab Alla, who sought to maintain the independence of 
his counlrv, was captured in 1875 by the troops of the khcdive 
and removed to Cano with his family The Darfunans were 
restive under Egyptian rule Various revolts were suppressed, and 
in 1881 Slatm Bey (Sir Rudolf von Slatm) was made governor of 
the province Slatm defended the province against the forces of 
the Mahdi but was obliged to surrender (Dec 1883), and Darfui 
was mcorpoiated in the Mahdi’s dominions Following the over 
throw of the khalifa at Omdurman in 1898 the new (Anglo 
Egyptian) Sudan government recognized (1899) All Dinar, a 
grandson of Moliammed-el FadhI, as sultan of Darfur A rising 
attempted by Ah Dinar in 1915 necessitated a punitive expedition 
in which he was killed (Nov 1916), and Darfur then became a 
province of the Sudan Into it was incorporated the small, hitherto 
independent state of Dar Masaht which still enjoys a measure of 
self gov ernment under a Sultan, supported by a British resident 
The first European traveller known to have visited Darfur was 
William George Browne (qv ), who spent two years (1793-95) 
at Kobbd Gustav Nachtigal m 1873 spent some months in 
Darfur and since that time the country has become well known 
through the journeys of Gordon, Slatm and others 


Bibliography — Browne’s account of Daifur will be found m his 
wt Africa Egypt and Syria (1799), another early traveller, 
Sheikh Nuhammad Bey Omar El Tunisi gives an interesting account 
of the country m his Voyage ax Darfour, transl Pprron (Pans, 1845) , 
Nachtigal’s Sahara und Sudan gives the results of that traveller’s 
observations The first ten chapters of Slatm Pasha’s book Fire and 
Sword in the Sudan (English edition r8q6) should be consulted See 
also The Anglo Egyptian Sudan (1905)1 edited bv Loid Edward 
Gleichen, and the bibl under Sudan (J F Md , X ) 

DARGAI (1) Mountain ridge of the Samana range, on the 
Kohat border, famous for the stand made there by the Afndis and 
Orakzais m the Tirah Campaign, 1897 (See Tirah ) (2) The 
terminus, on the Peshawar border, of the frontier railway run- 
ning from Nowshera to the foot of the Malakand pass 
Attack on Dargai ( 1897 ) — During the British advance 
through Tirah in 1897 two attacks were made on the Dargai ridge, 
the first on Oct 18, and the second on the 20th The first failed, 
the second succeeded through British pluck, m spite of its tactics 
being of the meanest order 

Dargai is a spur of the Samana range of hills which flanks the 
Kuram valley, north of Thai, Shinawari and Hangu It is clearly 
visible from near Tort Gulistan, whence on the 20th, it was seen 
that the tribesmen were holding the ridge m strength, and were 
throwing up sangars (stone breastworks) Major General Yeat- 
man-Biggs decided to take the position by a frontal attack, and 
though he had 24 guns at his disposal no attempt was made to 
concentrate their fire on the tribesmen The result was that the 
attack was brought to a standstill by a hail of bullets, and a second 
one bad to be mounted More wisdom was then displayed, the 
guns being ordered to bombard the position for three minutes prior 
to the assault This bombardment demoralized the tribesmen,- and 
the position was carried The British losses were 37 officers and 
other ranks lulled^ and 156 wounded The bulk of these losses 
could have been avoided had it at first been realised that frontal 
attacks must be prepared by gun fire 
See C E Callwell, Tirah, (1897) , H D Hutchinson, The Campaign 
'if t , ( lS 9 8 ) 1 1 * J Shadwell, Lockhart's Advance Through 

T\roh, (1898) 8 


DARGOMIJSKY, ALEXANDER SERGEIVICH 

(1813-1800), Russian composer, was bom at Tula on Feb 14, 
1813, and cdut ited in Si Petersburg (Leningrad) He was already 
known as a talented musical amateur when in 1833 he met Glinka 
and was encouraged to devote himself to composition His light 


open, Esmeialda was wiitten m 1830, and his Roussalka was per 
formed m 1856, but he had mall success or recognition either 
at home or abroad, except m Belgium, till the ’60s, when he be 
came one of Balakirev’s circle His opera The Stone Guest then 
became famous among the progressive Russian school, though it 
was not performed till 1872 Dargomijsky died at St Petersburg 
(Leningrad) on Jan 17,1860 His compositions include a number 
of songs and some orchestral pieces 

DARGU see Nuba 

DARIAL, a gorge in the Caucasus, on the east of Mt Kasbek, 
pierced by the river Terek for 8 m between vertical walls of rock 
(5,900 ft ) It is mentioned m the Georgian annals, by Strabo and 
by Ptolemy Being the only available passage across the Cau 
casus, it has been fortified it least since 150 n c In Russian 
poetry it has been immortalized by Lermontov The present Rus 
sian fort, Darial, which guards this section of the Georgian mill 
tary road, is at the northern issue of the gorge, at an altitude of 
4,746 feet 

DARIEN, a district covering the eastern part of the isthmus 
joining Central and South America It is mamly within the re 
public of Panama, and gives its name to a gulf of the Caribbean 
sea Darffin is of great interest m the history of geographical dis 
covery It was reconnoitred m the first year of the 16th century 
by Rodrigo Bastidas of Seville, and the first settlement was Santa 
Maria la Antigua, situated on the small Darien river, northwest 
of the mouth of the Atrato In 1513 Vasco Nunez de Balboa 
stood “silent upon a peak in Darien,” and saw the Pacific at his 
feet stretching inland in the Gulf of San Miguel, and for long 
this narrow neck of land seemed alternately to proffer and refuse 
a means of transit between the two oceans The first serious 
attempt to turn the isthmus to permanent account as a trade 
route dates from the beginning of the 18th century, and forms 
an interesting chapter m Scottish history In 1695 an act was 
passed by the Scottish parliament giving extensive powers to a 
companv trading to Africa and the Indies, and this company, 
under the advice of one of the most remarkable economists of 
the period, William Paterson (9 v ), determined to establish a 
colony on the isthmus of Darien midway between Porto Bello 
and Cartagena, two of Spain’s strongholds, and to gam a free 
trade route to the Pacific “whereby to Britain would be secured 
the key to the universe, enabling their possessors to give laws to 
both oceans and to become the arbiters of a commercial world ” 
On July 26, 1698 the pioneers set sail from Leith amid the cheers 
of an almost envious multitude, and on Nov 4, with the loss of 
only 15 out of 1,200 men, they arrived at Daridn, and took up 
their quarters in a well-defended spot, with a good harbour and 
excellent outlook The country they named New Caledonia, and 
two sites selected for future cities were designated respectively 
New Edinburgh and New St Andrews At first all seemed to go 
well , but by and by lack of provisions, sickness and anarchy re- 
duced the settlers to the most miserable plight, and in June 1699 
they re embarked m three vessels, a weak and hopeless company 
Meanwhile, a supplementary expedition had been prepared m 
Scotland, two vessels were despatched in May, and four others 
followed in August But this venture proved even more unfor- 
tunate than the former The last addition to the settlement was 
the company of Capt Alexander Campbell of Fonab, who arrived 
only to learn that a Spanish force of 1,500 or 1 600 men lay en 
camped at Tubacanti on the river Santa Marla, waiting for the 
appearance of a Spanish squadron in order to make a combined 
attack on the fort Campbell was at first successful m a surprise 
attack hut after the arrival of the Spanish fleet the garnson was 
forced to capitulate, and Daridn colony was no more Of those 
who hid taken part in the enterprise only a miserable handful evei 
r eached their native land 

See J S Barbour, A History nf William Paterson and the Darien 
Company (1907) , A H VainU, Panama, Past and Present (1921) , 
E Cullen, Isthmus of Darien Ship Canal etc (2d ed, 1853), J H 
Burton, The Darien Papers (1849) , and G P Insh Papers Relating 
to the Ships and Voyages of the Company 0} Scotland Trading to 
Africa and the Indies (1924) 

DARlo, RUBEN (1867-1916), South American poet, was 
born at Metapa (Nicaragua), and came to Madrid m 1892 In 



DARIUS 59 

his Ptosas ptojanas U&99) he revealed himself a symbolist, then, the same time he attempted to gun the good will of the subject 
thiowing ott every trammel, ardent m the pursuit of all that wis nitions, and for this puiposc promoted the urns ol then priests *- 
rare and new and beautiful, he astonished the Spanish-speaking He allowed the Jews to build the limpk ot Iciusilcm In Ifi'pl 
world by his Canto a la Antmlma v otros Poemas (igoo), Cantos his name ippurs on the temples which hi. built in Memphis Edtu 
de \ ida y Espetattza (1905), and Canto errante (1907) Heedless and the Grt it Oasis He called the high priest ot Sais L/'thor, to 
of rules and schools, Dario followed his own path, trying the Susa (is we learn fiom his inscription in the "Vatican) and gave 
boldest innovations, espeenlly in metre His experiments were him full powers to reorg mire the ‘housL of life the gieat me< kj 
not always successful, nor did he succeed m founding a school, school of the temple of S us In the Egvptian traditions lie is con 


life and enlarging its traditional forms He writes a nervous prose (Herod 11 no, Diod 
in such works as Los Raros (1893), Tterras solares (1904) and Greek sanctuaries (cj his 
Todo al Vuelo (1912) 

DARIUS, the name of three Persian kings (Pers Daraya 
vaush, Old Test Darvavesh) 

Darius the Great, the son of Hystaspes (q v) The pnn 


He stood m similar millions to the 
vript to “lus slue’ God it is the m 
spector of a rovil park neai Magnesi i on the Mieandu in which 
he grants freedom of taxes and forced labour to the sacred Urn 
torv of Apollo St( Cousin and Dcselnmps, Bulhlnt do cornsp 
fallen, mu (18)19), 520 and Dittenbergcr, Syllo^e 


cipal source for his history is his own inscriptions, especially the 2) , all the Greek oradcs m Asi 1 Minor theieforc s 00 on 

great inscription of Behistun (qv), in which he relates how he of Persia in the Persian wars and admonished e ret 

gained the crown and put down the rebellions In modern times his tempt no resistance Even Delphi was not tntirelv 

veracity has often been doubted, but without any sufficient rea taint of Medism A 

son , the whole tenor of his words shows that we can rely upon his About 512 Darius undertook a war against e c 

account The accounts given by Herodotus and Ctesias of his great army crossed the Bosporus, subjugated have been 


accession are m many points evidently dependent 
version with many legendary stones interwoven, 


and his albes left the question as to which of them should become secure peace on 1..* “--•'-y ~ „ T u ..i„ an a his 

kmg to the decision of their horses, and that Darius won the crown onT Hindu Hush (which theV called 


only have been 

ur ind thus to 

the northern frontier ot the empire It was b ised 


li this official crossed the Danube The purpose ot this war c 
, that Darius to attack the nomadic Turiman tribes 


by a trick of his groom 


Macedonians believed that on the Hindu Hush ( 


the shores of the Jixartcs (which they called 


Achaememdae When, after the suicide of Cambyses (March 321). lanais, it , DonUhe> were quite ' e JJ \ t a b , D10ve 

the usurper Gaumata ruled undisturbed over the whole empire the expedition undertaken on these gr u ds p 

under the name of Bard.ya (Smerdis), son of Cyrus, and no one failure, having advanced for ■some wee 
dared to gainsay him Darius, “with the help of Ahuraraazda,” Darius was forced to return The “> ■ 

attempted to regain the kingdom for the royal race His father (according to him Darius had reached the Volga ) a e i quilt fan 

Hystaspes was then alive but evidently had not the courage to tastical, and the ac ^" t ^ ich _? a t inscrlDtl0n m j^ehistun is 

urge his claims Assisted by six noble Persians, whose names he tablet, which was added to his great •nsmptior “ " 

small army of Persians and Modes and some trustworthy generals, the first expedition, that of Mardonius, D ° tljs ln 

put'down (Babylon rebefled twice° Suslan? ev'L^tL^ UmTs) ,Tnd 490 waafaaten at Marathon Before Darius had hmshed Ms^rep 
1 

true religion of Zoroaster But he was also a great statesman and reign of 36 years He was one of the gre e t 

purpose of gaining strong natural frontiers for the empire and of 424, was followed by his son ^erxes II But 
keeping down the barbarous tribes on its borders Thus Darius had elapsed he was murdered by 
subjugated the wild nations of the Pontic and Armenian mountains Sogdianus (the Jorm of the name is uncetn) g 

and extended the Persian dominion to the Caucasus, for the same a bastard brother, Ocbus, satrap of Hyrcama who after a sho 

reasons he fought against the Sacae and other Turanian tribes fight killed him and suppressed by treachery the attempt ot h.s 
But by the organization which he gav e to the empire he became the own brother Arsites to imitate his etam P ^ ( A the name 

true successor of the great Cyrus His organization of the prov D.od xn ft, xo8, Tausan vi 5 j) Ochus adopted the name 

mces and the fixing of the tributes are described by Herodotus Darius (in the chronicles called Not hot, the bastard ) Neither 
111 no ff evidently Irom good official sources He fixed the coin Xerxes II nor ^Secydianus occurs in tie d e . -r-t 

age and introduced the gold coinage of the Dane (which is not Babylonian tablets from Nippur here the ^ S oi ^, U 
named after him as the Greeks believed, but derived from a Per follow immediately on those of Artaxerxes I Of Dauus U s r g 
sia™ word meanrn/ ‘gold’\in Middle Persian it is called gang) He we know very little (a rebellion ol the Modes in 409 * 

the fragments of a hieroglyphic inscription found there show, his Greek affairs, even the support which the Athenians m 4*3 g 

"d"l«ed tte stork of Sic, I, and My At Psuthoes tn to tod, an account ol thee ware o contented » 
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the great Lycian stele fiom Xanthus in the British Museum), hail 
_ not the Athenian power broken down in the same year before 
Syracuse He gave orders to his satraps in Asia Minor, Tissaphei- 
nes and Phamabazus, to send m the overdue tribute of the Greek 
towns and to begin war with Athens , for this purpose they entered 
into an alliance with Sparta In 40 8 he sent his son Cj rus to Asia 
Minor to cany on the war with greater energy In 404 he died 
after a reign of 19 years, and was followed by Artaxerxcs II 

3 Darius III , Cudomannus The eunuch Bagoas (g v ), hav- 
ing murdered Artaxerxcs III in 338 and his son Aises in 336, 
laised to the throne a distant relation of the royal house, whose 
name, according to Justm x 3, was Codomannus, and who hid 
excelled m a wai against the Cadusians (c/ Diod xvii 5 if , where 
his father io called Arsames, son of Ostanes, a brother of 
Artaxcrxes) The new king, who adopted the name of Darius, 
noted the fate of his predecessors and saved himself from it by 
forcing Bagoas to drink the contents of the cup himself In 3 j 6 
Philip II of Macedon had sent an army into Asia Minor and m 
the spring of 334 the campaign of Alexander began In the follow- 
ing year Darius himself took the field against the Macedonian 
king, but was beaten at Issus and m 331 at Arbela In his flight to 
the east he was deposed and killed by Bessus (July 330) 

The name Darius was also borne by many later dynasts of 
Persian ongin, among them lungs of Persia (q v ), Danus of Media 
Atropatcne who was defeated by Pompeius, and Darius, king of 
Pontus in the time of Antony (Ed M ) 

DARJEELING, a town and district of India, in the Rajshahi 
division of Bengal The town is a hill station and the hot 
weather headquarters of the Bengal government In 1941 it had 
a population of 23,8/3 It occupies a long ridge with two pro- 
jecting spurs, on which are the town pioper and the cantonments 
of katapahar, Jalapahar and Lebong The total area is nearly 
S sq m , and the difference between its highest and lowest points 
is about z,ooo feet , Katapahar being 7,886 ft and Lebong 
5,g7o ft above sea level It enjoys a temperate climate, the 
average maximum and minimum temperatures being only slightly 
above those of London, but it has a heavy rainfall, over 100 in 
falling from June to October, in these months it is often hidden 
in mist On the other hand, snow rarely falls in the winter Dar- 
jeeling commands one of the most beautiful views in the world, 
for the eye goes up from the valleys to a succession of ranges 


Lepchas in iqpi In the tarai the Bengali Rajbansis (originally 
Koch) predominate Ovei a third of the district is occupied by for 
ests, which cover the hills above 6,000 ft , and below 3,000 ft , 
these being the limits of cultivation of food crops and of tea The 
principal cultivated products are tea and nee There were 63,600 
ac in tea yielding 33 500,000 lb m 1936-37, and 61,900 ac m nee 
with an output of 73,400,000 lb There were 2,700 ac of cinchona 
trees and the factory at Mungpo is capable of manufacturing 
over 50,000 lb of quinine annually The Darjeeling Himalayan 
railway of 2 ft gauge connects the town of Daijeehng with the 
Eastern Bengal State railway at Siligun, from which a branch line 
runs up the Tista valley to Kalimpong road 

The British connection with Darjeeling dates from 1816, when, 
at the close of the war with Nepal, the British made over to the 
Sikkim rajah the tarai tract, which had been wrested from him 
and annexed by Nepal In 1835 the nucleus of the present district 
was created by a cession of a portion of the hills by the rajah 
of Sikkim to the British as a sanatorium A military expedition 
against Sikkim, rendered necessary in 1850 by the impiisonment 
of Dr A Campbell, the superintendent of Darjeeling, and Sir 
Joseph Hooker, resulted in the annexation of the Sikkim tarai at 
the foot of the hills and of a portion of the hills beyond The 
hill teintory east of the Tista was acquired as the result of the 
Bhutan war of 1864, and now forms the Kalimpong sub division 

DARK AGES, a term formerly used to cover the whole 
period between the end of classical civilization and the revival 
of learning m the 15th century The use of the term implied an 
exclusive respect for classical standards m literatme and art and 
a corresponding disparagement of all that was achieved between 
the decline of ancient culture and the work of Renaissance 
scholars, writers and artists With the progress of mediaeval 
studies m the 19th century it became impossible for historians 
to dismiss one of the great constructive periods m human ac- 
tivity with an epithet implying contempt for its achievements, 
and the phrase has now become obsolete It remains, neverthe- 
less, the fact that the six centuries following the collapse of the 
Roman empire are m an especial sense dark through the insuf- 
ficiency of historical evidence Even so, it is necessary to re- 
member that intellectual work of the highest quality was done 
by exceptional individuals in ages when life was insecure and its 
environment very discouraging to thought The ages which form 
the prelude to mediaeval history are dark when compared with 
the time which followed them, but the foundations of mediaeval 
civilization were laid m these obscure and troubled centuries 
(F M S) 

DARLEY, GEORGE (1795-1845), Irish poet, was bom in 
Dublin and educated at Trinity college He settled in London 
in 1822, where he contnbuted to The London Magazine, and 
became dramatic and art critic to the Athenaeum His best known 
works are a fairy opera, Sylvia (1827), and a poem “Nepenthe" 
(1835) 

See the Selections from the Poems of George Darley, with an intro- 
duction by R A Streatfeild (1904) , Claude Abbott, Life and Letters 
of George Darley (1028) 

DARLING, CHARLES JOHN, ist Baron (1849-1936), 
English judge, was bom on Dec 6, 1849 At the age of 24 he was 
called to the bar, in 1885 he became a Q C , and soon afterwards 
entered Parliament as Conservative member for Deptford He sat 
m the House of Commons from 1888 until 1897 when he was 
knighted His appointment in 1897 to a judgeship was not received 
with universal approval, but he later justified the choice by prov 
mg himself to be a man of acute understanding, with an unusual 
insight into human nature In 1923 he retired, and in 1924 was 
granted a peerage Among his published works are Scmttllae Juris 
(1877), Meditations m the Tea Room (1879), Sena Ludo 
(*9 °3), On the Oxford Circuit (igo<y), Musmgs on Murder, etc 
(1925) A Pensioner’s Garden and other Verses (1926) 

’Sf»'iy^ I XSvS ra * laln ’ ^ord Parting and his Fantous Trials (1929) 

DARLING, GRACE HORSLEY (1815-1842), Bntish 
heroine, was born at Bamborough, Northumberland, on Nov 24, 
1815 Her father, William Darling, was the keeper of the Long- 
st»ne (Fame Islands) lighthouse On the morning of Sept 7, 
1838, the “Forfarshire," bound from Hull to Dundee, with 63 
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persons on board, struck on the Fame Island,, 43 being drowned 
The wreck was observed from the lighthouse, and Darling and Ins 
daughter determined to try to reach the survivors By a combi 
nation of daring, strength and skill, the father and daughter 
reached the wreck in their coble and brought back four men and 
a woman to the lighthouse Darling and two of the rescued men 
then returned to the wreck and brought off the four remaining 
survivors Grace Darling and her father received the gold medal 
of the Humane society, the treasury made a grant, and a public 
subscription was organized Grace Darling died of consumption 
on Oct 20, 1842 

See Grace Darlmg, her true story (1880) , Grace Darling, The Maid 
of the Isles (1839), E Hope, Grace Darling (187s), T Arthur, 
Grace Darling (1885) 

DARLING, a river of Australia (qv ) 

DARLINGTON, market town, county and parliamentary 
borough, Durham, England, 232 mi N W of London, on the 
LNE Ry Pop (1938)75,930 Areaioisqmi It lies on the 
nver Skerne, a tributary of the Tees, not far from the main river 
Its appearance is almost wholly modem, but there is a fine old 
parish church on the site of an earlier church, dedicated to St 
Cuthbert It is cruciform, and in style mainly transitional Nor 
man, and has a central tower surmounted by a spire of the 14th 
century Educational establishments include an Elizabethan gram 
mar school, a training college and a technical school There is a 
park of 44 ac The industries include worsted spinning, coal and 
ironstone mining, quarrying and briqjonaking, the manufacture of 
iron and steel into bridge castings, ships’ engines, munitions, etc 
The large locomotive works of the LNE Ry were removed 
there from Gateshead The town was incorporated in 1867 

Before the 19th century Darlington was noted for the manu- 
facture of linen, worsted and flax, but it owes its modem impor- 
tance to the opening of the railway between Darlington and 
Stockton on September 27, 1825 “Locomotive No i,” the first 
that ever ran on a public railway, stands m Bank Top station 
Darlington sent no members to parliament until 1862, after which 
vear it returned one member The fairs and markets in Darling- 
ton were formerly held by the bishop and were m existence as 
early as the nth century The markets and fairs were finally m 
1854 purchased by the local authority 

DARLINGTON, a town of northeastern South Carolina 
U S , served by the Atlantic Coast Line and the Seaboard Air Line 
railways , county seat of Darlington county It is on federal high 
way 52 Pop (1950 )"6, 615 It has a cotton mill, a drinking cup 
factory, a chair factory, a flour and com products mill, veneer 
mills, shingle mills, a cottonseed oil mill, ice and lumber manu 
factunng plants, tobacco warehouses and a tobacco stemming 
plant It was founded about 1785 The Darlington international 
raceway is there 

DARLINGTONIA (named after Dr Willnm Darlington, 
an American botanist, 1782-1863), the Californian pitcher plant, 
belonging to the family Sarracemaceae There is only one species, 
D caltfornica According to Greene, the generic name should be 
Ckrysamphora It grows in sphagnum swamps and springy hill 
sides in southwestern Oregon and northwestern California from 
near sea level to an altitude of 6000 ft m the Sierra Nevada 
Mts The tall tubular leaves grow in a cluster arising from a 
stout horizontal stolon and have two forms The juvenile leaf 
has the open top overhung by a tapering lid like appendage, seen 
on the left of the illustration Such leaves are found in seedlings, 
and variously on small shoots The leaf of maturity may reach 
a height of 3 ft , gradually expanding its diameter till at the top 
it expands suddenly into a bent over hood ending m a downward 
hanging appendage of the sl^pe of a fishtail Beneath the hood 
is a rounded opening, the entrance, guarded on the inside by a 
low, inturned flange having many nectar glands, which are com- 
mon also to the fishtail appendage, and to the interior surface of 
the hood The roof of the hood is tesselated by white translucent 
patches, windows mulhoned by green, eventually red bands of 
chlorophyll bearing tissues To an insect approaching the en- 
trance, attracted by the nectar on the fishtail or elsewhere be- 
neath the hood, the fenestrations doubtless suggest a way of 
7 — c 


exit When once inside, the insect feeds on the abundant nectar 
and gradually impelled by downward pointing hairs, falls into - 
the hollow tubular leaf Since digestive glands are absent, the 
decay of the captured insects takes place through the agency of 
bacteria, the products of this sort of digestion being absorbed by 
the walls of the tube, from which cuticle is absent 
An interesting matter in this connection is the invariable pres 
ence of living insect larvae in the wet mass ot decaying insects 
which are usually very plentiful A few of these are obligate 
sals, not occurring else- 
where Among these are two mi- 
nute gnats, Metnocnemiis Knabt 
and M Edwardsn So abundant 
is the dead prey that the odour of 
decay has often been remarked 
(FEL) 

DARLY. MATTHIAS or 
MATTHEW, (? -1781?) 

English caricaturist, designer and 
engraver This extremely versatile 
artist produced social and politi- 
cal caricatures, designed archi- 
tectural and mobiliary accesso- 
ries, made many engravings for 
Thomas Chippendale, and sold 
his own productions at his print 
shop m the Strand (and else- 
where) which was one of the 
first to stock prepared colours 
and materials for artists His 

first known publication is a col- 

Darlingtonia californica oured caricature, “The Cricket 

SHOWING TWO OF THE PITCHERS pf a> ers 0 f Europe” (1741) 



Edwards, with whom he 


1NG IN FISHTAIL FLAPS IN FRONT 
A Flower with floral leaves removed f 
B Leaf cut aorosj to show hollow published many political prints 
ltll,rlor which were collected annually 

into volumes under the title of Political and Satirical History 
He published in 1754 A New Book oj Chinese Designs and en- 
graved many of the plates for the Director of Thomas Chippen- 
dale m 1770-71 appeared Darly’s most important work — The 
Ornamental Architect or Young Artists’ Instructor, the title of 
which became m the 1773 edition 4 Compleat Body of Archi- 
tecture, embellished with a great Variety 0} Ornament His last 
caricature was published in October 17S0, and as his shop, No 39 
Strand, was let to a new tenant in 1781, it is presumed that he 
had by then died or became incapable of further work 
See George Paston, Social Caricature m the iSih Century (1905) 
DARMESTETER. ARSENE (1846-1888), elder brother 
of James Darmesteter (see below), was a distinguished philologist 
and man of letters He studied under Gaston Pans at the Ecole 
des Hautes Etudes, and became professor of old French language 
and literature at the Sorbonne He collaborated with Adolphe 
Hat2feld in a Dictionnaire g&neral de la languc franqatse (2 vols , 
1895-1900) Among his most important work was the elucidation 
of old French by means of the many glosses in the mediaeval 
writings of Rashi and other French Jews His scattered papers on 
romance and Jewish philology were collected by James Darme 
steter as Arshie Darmesteter, reliques scientifiques ( 2 vols , 1890) 
His JCours de grammaire historique de la langue fran(aise was 
edited after his death by E Muret and L Sudre (1891-95 , Eng- 
lish edition, 1902) ^ 

DARMESTETER, JAMES (1849-1894), French author 
and antiquarian, was bom of Jewish parents at Chateau Salins, 
Alsace The family name had originated m their earlier home ot 
Darmstadt He studied in Pans under Michel Brfial and Abel 
Bergaigne In 1875 he published a thesis on the mythology of the 
Zend Avesta, and in 1877 became teacher of Zend at the Ecole 
des Hautes Etudes He followed up his researches with his fitudes 
trantemes (1883), and ten years later pubFshed a complete trans- 
lation of the Zend Avesta, with historical and philological com- 
mentary (3 vols , 1892-93), m the Annales du musie Gurnet He 


A 
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also edited the Zend 4 vesta for Mtv Mullei’s Sacred Boots of 
the East Darmestetcr regarded the extant texts is far mort 
recent than was commonly believed, placing the earliest in the 
ist century b c , and the bulk m the 3rd century ad In 1885 he 
was appointed professoi 111 the College de Trance, ind was sent 
to Indu in xfaSb on a mission to collect the popular songs of the 
Afghans, a translation of which, with a valuable essay on the 
Afgh in language md literature, he published on his return His 
impressions of English dominion in India were conveyed 111 
Lettres inr Unde (18S8I He married A Mary F Robinson 
{see Duclaux, Agnes Mary Frances'! He died on Oct 19, 1894 

There is an iloge of James Daunesteter in the Journal asiatique 
(1894, vol iv pp 519-534)1 and a notice by Henri Cordier, with a 
list of his writings, in The Royal Asiatic Society's Journal (Jan 
1895; , see also Gaston Pans, “James Daimesteter,” in Penseurs et 
poites (1896, pp 1-61) 

DARMSTADT, a city of Germany, capital of the Land 
ot Hesse Darmstadt, on a plain gently sloping from the Oden- 
wald to the Rhine, 21 mi by rail S E from Mainz and 17 mi S 
from Trankfort on Main Pop (1939) 115,526 

Darmstadt is mentioned in the nth century, but m the 14th 
century it was still a village, held by the counts of Katzeneln 
bogen It came by marriage into the possession of the house of 
Hesse m 1479, the male line of the house of Katzenelnbogen 
having in that year become extinct The imperial army took 
it in the SchmaJkaldic War, and destroyed the old caslle In 
1567, after the death of Philip the Magnanimous, his youngest 
son George received Darmstadt and chose it as his residence 
He was the founder of the line of Hesse Darmstadt Its most 
brilliant days were those of the reign of Louis X (1790-1830), 
the first grand duke, under whom the new town was built 

Darmstadt consists of an old and a new town, the streets of 
the former being narrow In the new town is the stately Luisen- 
platz, on which are the old house of parliament, the palace and 
the post office, and, in the centre, a statue of the grand-duke Louis 
I , the founder of the new town The ducal palace is a complex 
of buildings of various centuries Adjoining the palace gardens, 
are the theatre and armoury, and a little farther west the museum, 
a library of 600,000 volumes and 4,000 mss , a museum of Egyp- 
tian and German antiquities, a picture gallery with masterpieces 
of old German and Dutch schools, a natural history collection and 
the State archives To the south of the castle lies the old town, 
with market square, town hall and town church The town possesses 
a technical high school, having (after 1900) power to confer 
the degree of doctor of engineering, and attended by about 
3,000 students, two gymnasia, a school of agriculture, an artisans’ 
school and a botanical garden The chemist, Justus von Liebig, 
was bom in Darmstadt w 1803 The industries are very varied 
The city was bombed by the British in World War II 


40000,000 leielismarks when the gold balance sheet was drawn 
up in 1924) were mcreised by 10,000,000 in 1927 and by an 
additional 5 000,000 in 19 ’8, the reserves amounted to 55,000,000 
reichsmarks The Darmstadter und N itionalb ink was represented 
in the management of the most important industrial enterprises 
in Germany and was on the board of approximately 1,000 com- 
panies It founded together with an international group, the 
“Internationale Bank te Amsterdim” with the object of carrying 
out international financial transactions 

In 1928 the Darmstadter und Nationalbank owned 143 bank 
buildings had branches in approximately 120 towns The Darm- 
stadter bank ceased to exist m 1931 on merging with the Dresdner- 
bank 

DARNLEY, HENRY STEWART or STUART, Lord 
(1545-1567), earl of Ross and duke of Albany, second husband of 
Mary, queen of Scots, was the eldest son of Matthew Stewart, 
earl of Lennox (1516-1571), and through his mother Lady 
Margaret Douglas (1515-1578) was a great-grandson of the 
English king Henry VII Born at Temple Newsam m Yorkshire 
on Dec 7, 1545, he was educated in England After the death of 
Francis II in 1560 Darnley was sent to France by his mother, 
who hoped that he would become king of England on Elizabeth’s 
death, and entertained the idea of his marriage with Mary, queen 
of Scots, the widow of Francis, as a means to this end In 1561 
both Lady Margaret and her son, who were English subjects, 
were imprisoned for a short time by Elizabeth, and Darnley 
spent some time at the English court before going to Scotland 
in Feb 1565 The marriage of Mary and Darnley was now 
definitely proposed, and the queen, having nursed her new suitor 
through an attack of measles, decided to marry him Elizabeth 
had permitted Darnley’s journey to Scotland, but she and her 
council declared their dislike of the proposed marriage, and 
ordered Darnley and his father to repair to London, a command 
■which was disobeyed In March 1565 there were rumours that 
the marriage had already taken place, but the public marriage, at 
all events, was celebrated at Holyrood on July 29, 1565 

Although Mary had doubtless a short infatuation for Darnley, 
the union was mainly due to political motives, and trouble soon 
arose between them Contrary to his expectations Darnley did 
not receive the crown matrimonial He was on bad terms with 
the regent Murray and other powerful nobles, who disliked the 
marriage and were intriguing with Elizabeth He was m addition 
soon estranged from his wife He became jealous of David 
Rizzio, and was easily persuaded to assent to the murder of the 
Italian, a crime in which he took part Immediately afterwards, 
however, flattered and cajoled by the queen, he betrayed his 
associates to her, and helped her to escape from Holyrood to 
Dunbar Deserted and distrusted by his companions m the 


To the east of the town lies the Mathildenhohe, formerly a 
park and now converted into villa residences Here are the Alice 
hospital and the Russian church, built (1898-99) by the emperor 
Nicholas II of Russia in memory of his Hessian wife 
See Walther, Darmstadt wte es war uni wle es geworden (Darms 
1865) , and Zemin and Womer, Darmstadt uni seme Umgebung 
(ZUncb, x8gp) 

DARMSTADTER UND NATIONALBANK The bank 
was a merger of the Bank fur Handel und Industrie (generallv 
known as the Darmstadter bank) with the Nationalbank fur 
Deutschland The amalgamation took place in 1922 
The Bank fur Handel und Industrie was founded in 1853 in 
Darmstadt It was in intimate relationship with the roost im- 
portant firms and possessed a large number of branches 
The Na'ionallnnk fui Dculsci’Iand was rounded ,n 1SS1 In 
1020, alter having absorbed ’he Deutsche NTionaluank m Rrtmcn 
and la er the Holsttn bpnk in Neum, lister, u tumui ns attention 
to hr inch banking I tie NaUonalbank fur Dentschhu d =a\ in 
us rclelioiibiiips *uh mdu-trial etna prices the main support ot its 
business, and b> foundi ig, or collaborating m the to -tiding, of 
manv miportant Gerna 1 ent cruises it established a basis for 
financial and sjnekeate mves'incnt business 
The capital of the Barm-uidur und Nauona'bank in 1928 was 
60,000,000 reichsmark^, and the open reserves (which were 


murder, he decided to leave Scotland, but a variety of causes 
prevented his departure, and meanwhile at Craigmillar a band 
of nobles undertook to free Mary from her husband, who refused 
to be present at the baptism of -his son, James, at Stirling in Dec 
1566 The details of the conspiracy at Craigmillar are not clear, 
nor is it certain what part, if any, Mary took m these proceedings 
The first intention may have been to obtain a divorce for the 
queen, but it was soon decided that Darnley must be killed 
Rumours of the plot came to his ears, and he fled fi om Stirling 
to Glasgow, where he fell ill, possibly by poisoning, and where 
Mary came to visit him Another reconciliation took place, and 
Darnley was persuaded to journey with Mary by easy stages to 
Edinburgh They stayed for a few days at Kirk 0’ Field, a house 
just inside the city walls On the evening of Feb 9, 1567 Mary 
bade her husband farewell, and went to attend some gaieties in 
Edinburgh A few hours later, on the morning of the 10th, Kirk 
o’ Field was blown up with gunpowder Darnley’s body was 
found at some distance from the house, and it is supposed that 
he was strangled whilst making his escape The remains were 
afterwards buried m the chapel at Holyrood 
As the father of King James I , Darnley is the direct ancestor 
of all the sovereigns of England since 1603 
® Eor further information, and also for a list of the works bearing on 
his life, set the article Mary, Queen of Scots 



DARRANG— DARTMOUTH 63 


DARRANG, a district of British India, m the province of 
Assam It lies between the Bhutan and Dafla hills and the 
Brahmaputra, including many islands in the river The adminis- 
trative headquarters are at Tezpur, pop (1941) 11,879, on the 
right bank of the Brahmaputra Its area is 2,804 sq mi Pop 
( 1 94 1 ) 736,791 In 1914, 500 sqmi of almost uninhabited coun 
try were transferred to the Bahpara Frontier tract, formed in that 
year It is for the most part a level plain watered by many tnbu 
tanes of the Brahmaputra The district contains the two sub 
divisions of Tezpur and Mangaldai, tea being the principal culti- 
vation m the valley of Tezpur, and rice m Mangaldai In Tezpur 
the population density rose to 303 per sqmi m 1931 from 42 in 
1890, owing to large areas of wasteland being brought under culti 
vation In Mangaldai the density in 1931 was 260 per sqmi In 
1936— 37 there were 408,061 ac in rice with an output of 364,000, 
000 lb , and 61,479 acres in tea yielding about 37,300,000 lb Theie 
were 568 sqmi of reserved forests, mostly at the foot of the hills 
along the northern boundary 

DARRQW, CLARENCE SEWARD (1857-1938), Amen- 
can lawyer, was born at Kinsman, 0 , April 15, 1857 He re- 
ceived a public school education and was called to the bai in 1875, 
afterwards practising in Chicago He appeared as counsel m a 
large number of important cases, many of which attracted wide 
attention, and he became recognized as one of the leading cnm 
mal lawyers m the United States He was retained by the labour 
organizations m much of their litigation of recent years Among 
the celebrated cases in which he appeared were the Debs strike 
case (1895), anthracite coal strike arbitration (1902), Steunen- 
burg murder (1907), The Los Angeles Times dynamite case 
(1911) and the Loeb Leopold case (1924) In July 1925 he de- 
fended J T Scopes at the Tennessee evolution trial He wrote 
Crime, Its Cause and Treatment (1922), Farmington, A Persian 
Pearl and Other Essays, An Eye for an Eye, The Prohibition 
Mama, and many other books and pamphlets on social, literary 
and economic questions 

For many years he was a well-known platform speaker and 
debater 

DARTER: see Snake bird 

DARTFORD, a market town and municipal borough in the 
Dartford parliamentary division of Kent, England, 17 mi ESE 
of London by the Southern railway Pop (1938) 35,680 Area 
6 6 sq mi Its most noteworthy building is the parish church, 
restored in 1863, which contains an old fresco and several inter- 
esting brasses, and has a Norman tower, restored in 1910 The 
grammar school dates from 1576 

Dartford was the scene, in 1235, of the marriage, celebrated by 
proxy, between Isabella, sister of Henry III, and the Emperor 
Frederick II, and in 1331 a famous tournament was held m the 
place by Edward III The same monarch established a Domini- 
can nunnery on West Hill m 1356, of which, however, little re- 
mains After the Dissolution it was used as a private residence by 
Henry VIII, Anne of Cleves and Elizabeth The chantry of St 
Edmund the Martyr on the opposite side of the town was a part 
of Edward Ill’s endowment to the pnory, and became famous as 
a place of pilgrimage on the way to Canterbury The part of Wat- 
ling street which crossed there towards London was sometimes 
called “St Edmund’s Way ” On Dartford heath is the mental 
home maintained by the London County council Greenhitbe, on 
the banks of the Thames, has large chalk quames in its neigh- 
bourhood, from which lime and cement are manufactured One of 
the first attempts at the manufacture of paper in England was 
made here by Sir John Spielman (d 1607), jeweller to Queen 
Elizabeth Papermaking is still important here as well as chemi- 
cal, metal and leatherworking From 1894 until 1933, when it was 
incorporated, Dartford was gbvemed by an urban district council 

DARTMOOR, high plateau, m south-west Devonshire, Eng- 
land It is 23 mi from north to south, 20 mi from east to west, 
215 sqmi m area with a mean altitude of 1,500 feet It is the 
highest and easternmost m a broken chain of granitic elevations 
which extends to the Scilly isles The higher parts are oped, 
bleak and wild Sloping heights rise from the mam tableland, 
crested with broken masses of granite, locally named tors The 


highest of these are Yes Tor and High Willhays (2,02s ind \Oj9 
feet) Large parts of the moor aie covered with morasses, and 
head waters of all the principal streams of Devonshire are 
tound there Only two good roads cross the moor, one between 
Exeter and Plymouth, and the other between Ashburton and 
Tavistock, intersecting at Two Bridges The central part of 
Dartmoor was a royal forest from a date unknown, probably 
before the Conquest Its woods were formerly more extensive 
than now, but a few small tracts of dwarf oaks remain in the 
lower parts Previous to 1337 the forest had been granted to 
Richard, earl of Cornwall, by Henry III , and from then has 
belonged to the Duchy of Cornwall The districts immediately 
surrounding the moor are called the Venville or Fenfield districts 
The holders of land by Venville tenure have rights of pasture 
fishing, etc , in the forest (Tor antiquarian remains see Devon ) 

Pnncetown prison was built in 1806 to house French prisoners 
and was adapted for use as a convict station in 1850 A tract of 
moorland adjacent to the prison was brought under cultivation 
by the inmates 

DARTMOUTH, EARL OF, an English title borne by the 
family of Legge from 1710 to the present day 

William Lecce (c 1609-1670), the eldest son of Edward 
Legge (d 1616), vice-president of Munster, assisted Charles I 
in jus war against the Scots in 1638 He was also very useful to 
the king during the months which pieceded the outbreak of the 
Civil War, although his attempt to seize Hull in Jan 1642 failed 
During the war Leggo distinguished himself at Chalgrove and at 
the first battle of Newbury, and in 1645 he became governor of 
Oxford Legge helped Charles to escape from Hampton Court m 
1647, and was arrested in May 1648 He was released, but was 
again captured in 1649, and lemamed in prison until 1653 He 
then spent some years abroad, but m 1659 was m England mating 
the royalists to rise The old royalist died on Oct 13, 1670 

Legge’s eldest son, George, Baron Dartmouth (1647-1691), 
served as a volunteer m the navy during the Dutch war of r665~ 
1667 He was a member of the household of the duke of York, 
afterwards James II , was governor of Portsmouth and master- 
general of the army In 1678 he commanded as colonel the troop 
at Nieuport, and in 1682 he was created Baron Dartmouth In 
1683 as “admiral of a fleet” he sailed to Tangiers, dismantled the 
fortifications and brought back the English troops Under James 
II Dartmouth was master of the horse and governor of the 
Tower of London, and m 1688 when William of Orange was 
expected, James II made him commander m-cbief of his fleet 
Although himself loyal to James, the same cannot be said of many 
of his officers, and an engagement with the Dutch fleet was pur- 
posely avoided Dartmouth, however, refused to assist m getting 
James Edward, prince of Wales, out of the country, and even 
reproved the king for attempting this proceeding He then left 
the fleet and took the oath of allegiance to William and Mary, 
but in July 1691 be was arrested for treason, and was charged with 
offering to band over Portsmouth to France and to command a 
French fleet Dartmouth protested his innocence He died in the 
Tower of London on Oct 25, 1691 before the question was inves- 
tigated (See Dartmouth Papers [Hist Mss Comm and Report 
ix and spp pp 9-12, 1870-72] ) 

Lord Dartmouth’s only son, William, ist Earl op Dartmouth 
(1672-1750), succeeded to his father’s barony in 1691 He became 
secretary of state for the southern department and joint keeper of 
the signet for Scotland m 1710 In 1711 he was created viscount 
Lewisham and earl of Dartmouth, in 1713 he exchanged his offices 
for that of keeper of the privy seal, which hejheld until the end 
of 1714 After a long period of retirement from public life he died 
on Dec 15, 1750 

William, 2nd Earl or Dartmouth (1731-1801), grandson 
of the ist earl, was lord privy seal at the beginning of the dispute 
with the American colonies He advised them in 1777 to acce*- 1 
the conciliatory proposals put forward by Lord North, 

1776 he opposed similar proposals and advocated the employ!' * A 
of force In March 1782 he resigned his off’ce, and in 1783 bggj&|| 
lord steward of the household, he died on July 15, l8QI jj§jaH| 
mouth’s piety and his intimacy with the early Methodists-jffigjpal 
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_ him the epithet of the Psalm singer Dartmouth College was 
named after him, and among his papers preserved at Patshull 
House, Wolverhampton, are many letters from America relating 
to the struggle for independence, printed in Dartmouth Papers 
(Hist Mss Comm nth Rep pp 19-23 and spp v 1-500,1887) 
DARTMOUTH, a seaport and municipal borough in the 
Torquary parliamentary division of Devonshire, England, 27 mi 
E of Plymouth Pop (195O 5.842 Area, 3 sq mi It is near 
the mouth of the nver Dart, which here forms an almost land- 
locked estuary, and is connected by ferry steamer with Kingswear 
on the opposite shore The houses rise in tiers from the shore, 
beneath a range of hills The parish church of St Saviour is of 
the 14th and 1 5th centuries, and retains an oak rood-screen and 
an ancient stone pulpit I he chuiches of St Petrox and St Clem- 
ent, both Early English, represent respectively the ancient man- 
ors’ of Clifton and Hardness, which with Dartmouth give the 
borough its official name of Clifton Dartmouth Hardness 
Dartmouth castle, partly Tudor, commands the river, the 
wooded castle estate was purchased by the corporation m 1904 
Portions of the cottage of Thomas Newcomen, one of the inven 
tors of the steam engine, are preserved The Royal Naval Cadet 
college was opened in 1905 to take the place of the Britannia 
training ship, it occupies the site of a former seat called Mount 
Boone Dartmouth is a yachting centre, and shipping and yacht 
and boat building are the chief industries Coal is imported, and 
resold River steamers ply to Totnes, 10 mi up the Dart 
Probably owing its origin to Saxon invaders, Dartmouth was 
a seaport of importance when Earl Beorn was buried m its 
church in 1049 From its sheltered harbour William II em- 
barked m 1099 for the relief of Mans and Richard I ’s squa 
dron set sail for the crusades in 1190, while John landed here 
m 1214 The borough, first claimed as such m the reign of Henry 
I , was in existence by the middle of the 13th century In the 
13th century Dartmouth was required to furnish ships for the 
king's service, an obligation maintained throughout the following 
century In 1342 the town was incorporated by a charter fre- 
quently confirmed by later sovereigns A French attack on the 
town was repulsed in 1404, and in 1485 the burgesses received a 
royal grant of £40 for walling the town and stretching a chain 
across the river mouth Dartmouth fitted out two ships against 
the Armada, and was captured by both the Royalists and Parlia 
mentanans m the Civil War Manorial markets were granted for 
Dartmouth m 1231 and 1301 These were important, since as 
early as 1225 the fleet provisioned there During the 14th and 
rjth centuries there was a regular trade with Bordeaux and Brit- 
tany, and complaints of piracies by Dartmouth men were frequent 
DARTMOUTH, a town in Halifax county, Nova Scotia, 
Canada, on the northeastern side of Halifax harbour, connected 
by a steam ferry with Halifax Pop (1951)14,687 It contains a 
large sugar refinery, foundries, machine shops, sawmills, skate, 
rope, nail, soap and sash factories and also the Imperial Oil works 
Though practically a suburb of Halifax, Dartmouth was sepa- 
rately founded in 1750, it was the first town incorporated m 
Nova Scotia 

DARTMOUTH COLLEGE, an American institution of 
higher education for men, in Hanover, New Hampshire It is 
Congregational by origin but actually non-sectarian Dartmouth 
embraces the original college, incorporated m 1769, a medical 
school, dating from 1798, the Thayer School of Civil Engineer- 
ing, established in 1867 by the bequest of General Sylvanus 
Thayer, and the Amos Tuck School of Administration and Fi- 
nance, established m 1900 by Edward Tuck— the first, and until 
the establishment^ Harvard of a similar graduate school, the 
only commercial school in the country whose work is largely post- 
graduate The Chandler School of Sciences and the Arts was 
founded by Abiel Chandler m 1851 an connection with Dartmouth 
and incorporated in the collegiate department in 1893 as the 
Chandler scientific course m the college From 1866 to 1893 
the New Hampshire College of Agriculture and the Mechanic 
Arts, now at Durham, was connected with Dartmouth The medi- 
cal school granted the.degree of M D until 1914, when the last 
two clinical years were*discontmued The Thayer school and the 
Tuck school maintain each a two years’ course, the first year of 


which may, under certain conditions, be counted as the senior 
year of the undergraduate college 

The college has a beautiful campus, 15 instruction halls, 
22 residence halls, with accommodation for 1,650 students, a 
large gymnasium, built in 1911 by alumni, with the Spaulding 
swimming pool (1919), the Davis field house (1927) and the Davis 
Hockey Rink (1929) attached, and large athletic fields, an audi 
tonum, Webster hall (1901), College hall (1901), a social head- 
quarters, Rollins chapel (1885) , an astronomical and meteorologi- 
cal observatory (Shattuck observatorv, 1854) The Fisher Ames 
Baker Memorial Library (completed 1928) replaces Wilson hall 
(1885) and contains 420,000 volumes This library, the gift of 
George F Baker, cost $1,000,000 With it are associated the 
Carpenter Fine Arts Building (1929) and the Sanborn English 
House (1929) The physical laboratory is housed in Wilder hall 
(1899) Instruction in chemistry is given in the Steele Chemistry 
Laboratory (1921), the natural sciences in Silsby hall (1928) 
where geological and ethnological collections are also maintained, 
while botany is taught in the Clement greenhouse (1928) 
Parkhurst hall (1911) contains the administrative offices, and 
Robinson hall (1914) is the home of all college organizations 
other than athletic The Mary Hitchcock Memorial Hospital 
(1893) is associated with the Medical School, and Dick 
Hall’s house (1927), adjoining the hospital, is a completely 
equipped infirmary for 50 students The college owns the 
Hanover Inn with accommodation for 150 guests and main- 
tains single or apartment houses for 50 faculty families A new 
upper-class dining hall, seating some 500 students, was completed 
m 1937 

Dartmouth is the outgrowth of Moor’s Indian Chanty School, 
founded by Eleazar Wheelock (1711-79) about 1750 at Lebanon, 
Connecticut This school was named in 1755 m honour of Joshua 
Moor, who m this year gave to it lands and buildings In 1765 
Samson Occum ( c 1723-92), an Indian preacher and former stu- 
dent of the school, visited England and Scotland m its behalf and 
raised £10,000, whereupon plans were made for enlargement and 
for a change of site to Hanover In 1769 the school was in 
corporated by a charter granted by George III as Dartmouth 
College, being named after the earl of Dartmouth, president of 
the trustees of the funds raised in Great Britain The first col 
lege building, Dartmouth hall, was built between 1784 and 1791 
This building was twice destroyed by fire, m 1904 and 1935, and 
reproduced in its original external form, the second time with 
fireproof materials During the War of Independence the sup 
port from Great Britain was mostly withdrawn In 1815 Presi- 
dent John Wheelock (1754-1817), who succeeded his father m 
1779, and was a Presbytenan and a Republican, was removed by 
the majority of the board of trustees, who were Congregationalists 
and Federalists, and Francis Brown was chosen in his place Whee 
lock, upon his appeal to the legislature, was reirfstated at the head 
of a new corporation, called Dartmouth University The State 
courts upheld the legislature and the “university,” but in 1819 
after a famous argument of Daniel Webster (q v ) in behalf of 
the “college” board of trustees as against the “university” board 
before the U S Supreme Court, that body decided that the 
private trust created by the charter of 1769 was inviolable, and 
Dr Francis Brown and the old “college” board took possession 
of the institution’s property At the Webster centennial, cele- 
brated in 1901, it was stated that the Dartmouth College Case 
had at that time been cited in judicial opinions more frequently 
than any other in the American reports — about 970 times 

The annals of the college have been tranquil with the excep- 
tion of the disturbed years of the “university” controversy 
During the Civil War Dartmouth College contributed 652 alumni 
and undergraduates to the Union armies In World War I 3,319 
graduates, undergraduates and faculty served m the military 
forces of the United States Those dying in active service num- 
bered 112 During most of the 19th century there was little 
variation in the numbers attending the college With the admin 
fttration of President William Jewett Tucker (1893-1909), how- 
ever, a great expansion of equipment, endowment and enrolment 
took place which has continued during the present administration 



of Ernest Martin Hopkins, the nth president The enrolment 
increased from 256 students and 19 members of the faculty m 
1890 to 2,400 students and more than 250 members of the faculty 
in 1936 In r8go gi% of the students came from New England 
The constituency of the college gradually changed, until in 
1936 less than 40% of the men came from homes within those 
States The productive investment assets of the college also 
increased from approximately $1,000,000 m 1890 to $17,000,000 
m 1936 The tuition cost in 1937 will be $450 a year, provi 
sion is made through scholarships for assisting deserving students 
unable to pay this sum The government is entrusted to a board 
of 12 trustees, five of whom are elected upon the nomination of 
the alumni Applicants for the entering class are selected on 
a basis of character, scholarship and general promise of profit 
mg by a college course Out of more than 2,000 applicants who 
apply each year, an entering class of approximately 650 is 
selected 

During President Hopkins’ administration several important 
features were introduced A personnel department for advice 
on the curriculum and later occupation was organized Outdoor 
recreation was made compulsory m the two lower classes Ex 
perts m psychiatry and m nutrition were added to the college 
staff In June 1925 certain major changes were made in the 
liberal arts curriculum providing inter aha for special treat 
ment for students of higher grade and for the granting of but 
one degree, Bachelor of Arts In 1929 senior fellowships were 
introduced, and more recently complete medical and surgical care 
without charge was adopted, and the curriculum was revised so as 
to insure greater study of modern social problems One of the 
interesting influences of the college is promoted by the Dart- 
mouth Outing Club, which maintains a chain of 23 cabins and 
shelters between Hanover and the White mountains and promotes 
winter sports 

See Frederick Chase, A History of Dartmouth College and the Town 
of Hanover (Cambridge, 1891) , John K Lord, History of Dartmouth 
College 1815-1909 (Concord, 1913) , Leon B Richardson, History of 
Dartmouth College (Hanover, 1932) , Wilder D Quint, The Story of 
Dartmouth (Boston, 1916) , The Proceedings of the Webster Centen- 
nial of Dartmouth College (1901) , 150 Years of Dartmouth College 
(1919) For the Dartmouth College Case see Timothy Farrar, Report 
of the Case of the Trustees of Dartmouth College against William 
H Woodward (Portsmouth, 1819) , Shirley, The Dartmouth College 
Causes (St Louis, Mo , 1879) , Kent, Commentaries on American Law 
(vol 1 , Boston, 1884) (E F C' 

DARU, PIERRE ANTOINE, Count (1767-1829), French 
soldier, was bom at Montpellier on Jan 1 2, 1767 He was a great 
army administrator, and served as commissary to the army of de 
fence of the Breton coast (1793), in Mass6na’s army m Switzer 
land (1,99), in Berthier’s army in Italy (1799), and again on the 
Breton coast (1803) He enjoyed the complete confidence of Na- 
poleon, who employed him as chief commissary of the Grand Army 
in 1 80s, and made him intendant of his military household In the 
campaigns of 1806-07 he served, in his usual capacity, in the army 
which overthrew the forces of Russia and Prussia, and he had a 
share m drawing up the treaty of Tilsit (July 7, 1807) After this 
he supervised the administrative and financial duties in connection 
with the French army which occupied the principal fortresses of 
Prussia At the congress of Erfurt, Daru was present at the inter 
view between Goethe and Napoleon, and interposed tactful refer 
ences to the works of the great poet Daru served again as com 
missary in the campaign of 1809 against Austria, and late m 
the year 1813 he took up the portfolio of military affairs After 
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good judgment, a good intellect, a great power for work, and a 
body and mind of iron.,” 

Among Daru’s literary works are his Hislotre de Vemse (7 vols , 
1S19) , Hislotre de Bretagne (3 vols , 1826) , a poetical translation 
of Horace, Discoars en vers stir les facultis de I’hommu (1825), 
and Astronomie, a didactic poem m six canlos (1820) 

See the “Notice” by Vicnnet prefixed to the fourth edition of 
Daru’s Hisloire de la ripublique de Vemse (9 vols , 1833) and three 
articles by Snnte Beuve m Causeries du lundt, vol lx For the 
many letters of Napoleon to Daru see the Corrcspondante de 
Napoleon pr (32 vols, 1838-70) 

His son, Napoleon Daru (1807-1890), created count in 1 S3 ^ 
was a liberal member of the National Assembly in 1848 and of the 
Legislative Assembly (1869) and foreign minister in 1870 He sat 
as a conservative m the National Assembly (1871-76), and in the 
senate from 1876 to 1879 

DARWEN, municipal borough, Darwen parliamentary di- 
vision, Lancashire, Lnghnd 20 mi NW from Manchester by 
the LMSR Pop (1938) 31,850 Area 9 2 sq mi It lies on the 
river Darwen, which traverses a densely populated manufacturing 
district In the neighbourhood are collieries and stone quarries 
Darwen manufactures cotton goods, paper, and has blast furnaces 
and fire clay works It has a market hall, technical schools, a free 
library, and two public parks A grammar school was opened in 
1938 Darwen was incorporated in 1788 
DARWIN, CHARLES ROBERT (1809-1882), English 
naturalist, author of the Origin of Species, w is born at Shrews- 
bury on Teb 12, 1809, the grandson of Dr Erasmus Darwin 
(qv) His mother, a daughter of Josiah Wedgwood (1730— 
1795), died in 1817 Charles’s elder brother, Erasmus Alvey 
(1804-81), was inteiested in literature and art rather than sci- 
ence on the subject of the wide difference between the brothers 
Charles wrote that he was "inclined to agree with Francis Galton 
in believing that education and environment produce only a small 
effect on the mind of anyone, and that most of our qualities are 
innate” ( Life and Letters, London, 1887) Darwin considered 
that his own success was chieflv due to "the love of science, un- 
bounded patience in long reflecting over any subject, industry 
m observing and collecting facts, and a fair share of invention 
as well as of common sense” (ibid) He also says “I have 
steadily endeavoured to keep my mind free so as to give up any 
hypothesis, however much beloved (and I cannot resist forming 
one on every subject), as soon as facts arc shown to be opposed 
to it” (» bid ) The essential causes of his success are to be found 
in this latter sentence, the creative genius ever inspired by exist- 
ing knowledge to build hypotheses by whose aid further knowl- 
edge could be won, the calm unbiassed mind, the love of truth 
which enabled him to abandon or to modify his own creations 
when they ceased to be supported by observation The great 
naturalist appeared in the ripeness of time, when the world was 
ready for his splendid generalizations In the preparation for 
Darwin Sir Charles Lyell’s Principles of Geology played an 1m 
portant part, accustoming men’s minds to the vast changes 
brought about by natural processes, and leading them by its lucid 
and temperate discussion of Lamarck’s and other views, to reflect 
upon evolution 

Darwin studied at Shrewsbury School under Dr Samuel Butler 
(1774-1839), and in 1825 went to Edinburgh to prepare for 
the medical profession, for which he was unfitted by nature 
In 1.828 his father sent him to Christ’s College, Cambridge 
with the idea that he should become a clergyman He took his 
degree in 1831, tenth in the list of those who do not seek honours 
Both at Edinburgh and at Cambridge he gained the friendship of 
older scientific men — Robert Edmond Grant and William Mac- 
gilhvray at the former, John Stevens Henslow and Adam Sedg- 
wick at the latter From Dec 1831 to Oct 1836, Darwin was 
on the “Beagle” as naturalist for the surveying expedition After 
visiting the Cape de Verde and other Atlantic islands, the ex- 
pedition surveyed on the South American coasts and adjacent 
islands (including the Galapagos), afterwards visiting Tahiti, 
New Zealand, Australia, Tasmania, Keding Island Maldives, 
Mauritius, St Helena Ascension, and Brazil de Verdes and 
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Azores on the way home His work on the geology of these 
countries and that on coral islands became the subject of volumes 
which he published after his return, as well as his Journal of a 
Naturalist, and his other contributions to the official narrative 
The voyage was the real preparation for his life work His ob- 
servations on the relation between animals in ls'ands and those 
of the nearest continent and between living animals and those 
most recently extinct and found fossil in the same country, related 
but not the same, led him to reflect upon the modification of 
species He had also been much impressed by “the manner in 
which closely allied animals replace one another m proceeding 
southwards” m South America His pocket book for 1837 con- 
tains the words “In July opened first note book on Transmuta- 
tion of Species Had been greatly struck from about the month 
of previous March [while still on the voyage and just over 
twenty seven years old] on character of South American fossils, 
and species on Galapagos Archipelago These facts (especially 
latter) origin of all my views ” From 1838 to 1841 he was secre- 
tary of the Geological society, and saw a great deal of Sir Charles 
Lyell, to whom he dedicated the second edition of his Journal 
In Jan 1839 he married his cousin, Emma Wedgwood They 
lived in London until 1842, when they moved to Down, which was 
Darwm’s home for the rest of his life From 1846 to 1854 he was 
chiefly engaged upon four monographs on the recent and fossil 
cirripede Crustacea (Ray Soc , 1851 and 1854, Palaeonto graph 
Soc , 1851 and 1854) 

Soon after opening his note-book in 1837 he began to collect 
facts bearing upon the formation of the breeds of domestic 
animals and plants, and quickly saw “that selection was the key- 
stone of man’s success But how selection could be applied to 
organisms living in a state of nature remained foi some time a 
mystery to me ” Vanous ideas as to the causes of evolution had 
to be successively abandoned He had the idea of “laws of 
change” which affected species and finally led to their extinction, 
to some extent analogous to the causes which bring about the 
development, maturity and finally death of an individual He also 
had the conception that species must give rise to other species or 
else die out, just as an individual dies unrepresented if it bears 
no offspring In Oct 1838 he lead Malthus on Population, and 
his observations having long since convinced him of the struggle 
for existence, it at once struck him “that under these circum- 
stances favourable variations would tend to be preserved, and 
unfavouiable ones to be destroyed The result of this would be 
the formation of new species Here, then, I had a theory by 
which to work ” In June 1842 he wrote out a sketch, which in 
1844 he expanded to an essay of 231 pages folio The idea of 
progressive divergence as an advantage in itself, because the 
competition is most severe between organisms most closely re- 
lated, did not occur to him until long after In Jan 1844 be wrote 
to his friend, Sir Joseph Hooker “At last gleams of light have 
come, and I am almost convinced (quite contrary to the opinion 
I started with) that species are not (it is like confessing a mur- 
der) immutable” (ibid , 11 13) In 1857 he explained his views to 
the great American botanist Asa Gray in a letter which afterwards 
became classical He had completed about half of a third and 
far more expanded treatise, when, in June 18 58, he received a 
manuscript from A R. Wallace, who was then at Ternate m the 
Moluccas Wallace wanted Darwm’s opinion on the manuscript, 
which he asked should be forwarded to Lyell Darwm was much 
startled to find in the essay a complete abstract of his own theory 
of natural selection He wrote to Lyell, “your words have come 
true with a vengeance— that I should be forestalled ” He placed 
himself ip the hands of Lyell and Hooker, who decided to send 
Wallace’s essay to the Lmnean society, together with an abstract 
of Darwm’s work, which they asked him to prepare, the joint 
essay being accompanied by an explanatory letter to the secretary 
The title of the joint communication was “On the Tendency of 
Species to form Varieties, and on the Perpetuation of Varieties 
and Species by Natural Means of Selection ” It was read on 
July x, 1858, and appears m the Linn Soc Journal (Zoology) for 
that year In this statement of the theory of natural selection, 

, Darwin’s part consisted of two sections, the first being extracts 


from his 1844 essay, including a brief account of sexual selection, 
and the second an abstract of his letter to Asa Gray dated Sept 
S, 1857 Canon H B Tristram was the first to apply the new 
theory, explaining by its aid the colours of desert birds, etc (Ibis 
Oct 1859) 

Acting under the advice of Lyell and Hooker, Darwm published 
on Nov 24, 1859, his great work, On the Origin of Species by 
Means of Natural Selection, or the Preservation of Favoured 
Races m the Struggle for Life The whole edition of 1,250 copies 
was exhausted on the day of issue The first four chapters explain 
the operation of artificial selection by man and of natural selec- 
tion in consequence of the struggle for existence The fifth chap 
ter deals with the laws of variation and causes of modification 
other than natural selection The five succeeding chapters con- 
sider difficulties in the way of a belief in evolution generally as 
well as in natural selection The three remaining chapters (omit 
ting the final recapitulation), deal with the evidence for evolution 
The theory which suggested a cause of evolution is thus given the 
foremost place and the evidence for the existence of evolution 
considered last This evidence had never been thought out and 
marshalled in a manner which bears any comparison with that of 
Darwin, and the work would have been epoch making had it con- 
sisted of the later chapters alone A storm of controversy arose 
over the book, reaching its height at the British Association at 
Oxford in i860, when the celebrated duel between T H Huxley 
and Bishop Wilberforce of Oxford took place Throughout these 
struggles Huxley was the foremost champion for evolution and 
for fair play to natural selection, although he never entirely ac- 
cepted the latter theory, holding that until man by his selection 
had made his domestic breeds sterile inter se, there was no suf- 
ficient evidence that selection accounts for natural species which 
are thus separated by the barrier of sterility 

The Variation of Animals and Plants under Domestication 
— Probably the second m importance of Darwin’s works was 
published m 1868, and may be looked upon as a complete account 
of the material condensed in the first chapter of the Origin He 
finally brought together an immense number of apparently dis- 
connected sets of observations under his “provisional hypoth- 
esis of pangenesis,” which assumes that every cell in the body, 
at every stage of growth and in maturity, is represented in each 
germ-cell by a gemmule The germ-cell is only the meeting place 
of gemmules, and the true reproductive power lies m the whole 
of the body-cells which despatch their representatives, hence 
“pangenesis ” There are reasons for believing that this infinitely 
complex conception, in which, as his letters show, he had great 
confidence, was forced upon Darwin in order to explain the heredi- 
tary transmission of acquired characters involved m the small 
proportion of Lamarckian doctrine which he incorporated If such 
transmission does not occur, a simpler hypothesis based on the 
lines of Weismann’s “continuity of the germ phsm” is sufficient 
to account for the facts (see Heredity, Lamarckism) 

The Descent of Man and Selection in Relation to Sex (1871), 
both fulfilled his statement in the Origin that “light would be 
thrown on the ongm of man and his history,” and collected the 
evidence in support of his hypothesis of sexual selection which he 
had briefly described m the 1858 essay The Expression of the 
Emotions (1872) offered a natural explanation of phenomena 
which appeared to be a difficulty in the way of the acceptance of 
evolution In 1876 Darwin brought out his two previously pub 
hshed geological works on Volcamc Islands and South America as 
a single volume The widely read Formation of Vegetable Mould 
through the Action of Worms appeared m 1881, and the Fertil- 
ization of Orchids in 1862 The Effects of Cross- and Self -Fertil- 
ization m the Vegetable Kingdom (1876) proved that the off- 
spring of cross fertilized individuals* are more vigorous as well as 
more numerous, than those produced by a self-fertilized parent 
Different Forms of Flowers on Plants of the Same Species (1877) 
demonstrates that each different form, although possessing both 
kinds of sexual organs, is specially adapted to be feitilized by the 
pollen of another form, and that when artificially fertilized by 
pollen from a plant of its own form, less vigorous offspring are 
produced Climbing Plants and Insectivorous Plants were pub- 
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fished m 1875, and The Power of Movement m Plants in 1880 

Darwin died on April 19, 1882, and was buried in Westminster 
Abbey on the 26th 

Two daughters and five sons survived him, four of the latter 
becoming prominent in the scientific world, — Sir George Howard 
(1845-1912), who became professor of astronomy and expenmen 
tal philosophy at Cambridge, Sir Francis (1848-1925), distin 
guished botanist, Leonard (1850-1943), a majoi m the royal 
engineers, and afterwards well known as an economist and 
eugenist, and Sir Horace (1851-1928), civil engineer 

See Life and Letters of Darwin, including an autobiographical 
chapter, ed by his son Francis Darwin (3 vols , 1887) and More 
Letters (2 vols, 1903), E B Poulton Darwin and the Theory of 
Natural Selection (1896) and Darwin and the Origin of Species 
(igog ) , L Huxley, Life and Letters of T H Huxley (2 vols, igoo) 
and Charles Darwin (1921) , V L Kellog, Darwinism To day (1907) , 
J Marchant, A R Wallace, Letters, etc (2 vols, 1916) and H Ward, 
C Darwin (1927) See also Huxley, T H, Wallace, A R and 
Hookes, Sm Joseph (E B Po ) 

DARWIN, ERASMUS (1731-1802), English man of 
science and poet, was bom at Elton, Nottinghamshire Educated 
at Cambridge and Edinburgh, he settled m 1756 as a physician at 
Nottingham, but moved in 1757 to Lichfield, and in 1781 to Derby, 
where he died suddenly on April 18, 1802 His fame as a poet 
rests upon his Botanic Garden, though he also wrote The Temple 
of Nature, or the Origin of Society (1803), and The Shrine of 
Nature (posthumously published) The Botanic Garden (1792, 
the part entitled The Lovqs of the Plants was published anony- 
mously in 1789) shows a genuine scientific enthusiasm and interest 
in nature, but has little other poetic quality The artificial char- 
acter of the diction renders it in emotional passages stilted, and 
the personification is earned to excess Botanical notes are added 
to the poem, and its eulogies of scientific men are frequent 
Darwin’s most important scientific work is his Zoonomta (1794- 
96), which contains a system of pathology, and a treatise on 
generation, m which he, in the words of his famous grandson, 
Charles Darwin, “anticipated the views and erroneous grounds 
of opinions of Lamarck ’’ The essence of his views is contained 
m the hypothesis that through millions of ages all warm-blooded 
animals may have arisen fiom one living filament which the First 
Cause endowed with animality, with the power of acquiring new 
parts, attended with new propensities, directed by irritations, 
sensations, volitions and associations 

His Phytologta, or the Philosophy of Agriculture and Garden- 
ing (1799) claims that plants have sensation and volition A 
paper on Female Education in Boarding Schools (1797) completes 
the list of his works 

Robert Waring Darwin (1766-1848), his third son by his 
first marriage, a doctor at Shrewsbury, was the father of the 
famous Charles Darwin , and Violetta, his eldest daughter by his 
second marriage, was the mother of Francis Galton 

See A Seward, Memoirs of the Life of Dr Darwin (1804) , Charles 
Darwin, Life of Erasmus Darwin, an introduction to an essay on hts 
works by Ernst Krause (1879) 1 L Brandi, “E Darwin’s Botanic 
Garden" m Wiener Beitrage zur engUschen Phtlologie (1909) 

DARWIN, SIR GEORGE HOWARD (1845-1912), 
British astronomer, was born at Down, Kent, on July 9, 1845, 
and was the second son of Charles Darwin (q v ) He was edu 
cated at Trinity college, Cambridge (second wrangler and Smith’s 
prizeman), of which he was elected a fellow m 1868, and where 
he became Flumian professor of astronomy and experimental phil 
osophy in 1883 His work on the application of harmonic analy 
sis and prediction to oceamc tides is monumental, as is his discus- 
sion of the influence of tidal friction m determining the evolution 
of binary systems, with special reference to the earth and moon 
In an early paper he discussed the possibility of geological changes 
having altered considerably the inclination of the earth’s axis to 
the plane of its orbit, and came to a negative conclusion These 
works constituted the first attempt to apply thorough dynamical 
analysis to cosmogony and thp major problems of geological evo- 
lution He also carried out important work on periodic orbits 1 & 
the problem of three bodies, figures of equilibrium of rotating 
masses of fluid and the stresses in the earth’s crust produced by 


continents and mountains He was awarded the gold medal of 
the Royal Astronomical Society in 1892 and the Copley Medal 
of the Royal Society in 1911 In 1899 Darwin was made presi 
dent of the Royal Astronomical Society, and ot the British Asso- 
ciation in 1905 He was made KCB in 1905, and he died in 
Cambridge on Dec 7, 1912 

Among his works are The Tides and Kindred Phenomena in the 
Solar System (1898, 3rd ed, 1911) and Scientific Papers (s vols, 
Cambridge University Press, 1907-16), which has a supplementary 
volume edited by F J M Stratton and J Jackson, containing 
biographical memoirs 

DARWIN GLASS see Tektite 

DAS, CHITTA RANJAN (1870-1925), Indian politician 
and leader of the Swaraj party in Bengal, was born at Calcutta on 
Nov 5, 1870 His father, Bhuban Mohan Das, an attorney of the 
Calcutta High Court, joined the Brahmo Samaj, and edited the 
Brahmo (afterwards the Bengal) Public Opinion Chitta Ranjan 
was educated at the London Missionary college, Bhowanipore, 
and at the Presidency college, Calcutta He was called to the bar 
at the Middle Temple on June 26, 1894 Joining the Calcutta 
bar, he won his reputation by his successful defence of Arabinda 
Ghosh m the Mamcktollah bomb conspiracy case He defended 
relays of young political offenders, and assisted in keeping ex- 
tremist papers, such as Bande Mataram, going, until they were 
checked by the Press Act, 1910 

In 1895 Das had published a volume of Bengali lyrics, Malan- 
cha, and two volumes of verse were issued during the World 
War In 1915 Das started the Bengali monthly Narayana, but his 
chief journalistic work was the founding and conduct of the ag- 
gressive Swarajist daily, Forward “His dominating note was 
hatred— and dread — of everything that savoured of the West 
It was the pursuit of these false gods that had converted 
Bengal from a smiling land of happiness and plenty mto a salt 
waste over which brooded stagnation and death" (Lord Ronald- 
shay’s Heart of Aryavarta [1925]) Yet he was sufficiently inter- 
ested in the shaping of political reforms on western lines to partici 
pate in discussions leading to a joint address of Europeans and 
Indians to the Secretary of State and the Viceroy in Nov 1917 
(see Lionel Curtis, Diarchy, 1920) 

Das became an influential though not always tractable sup- 
porter of M K Gandhi in the non cooperation movement 
launched m the autumn of 1918 He abandoned general practice, 
though he continued to defend political offenders, took to the wear- 
ing of khador (homespun cloth) and lived in the utmost sim- 
plicity Late in 1921 the “volunteer" movement was proscribed 
in Bengal, as in other provinces On Dec 10, some days before 
Das was due to preside at the Indian National Congress at 
Ahmadabad he was arrested for issuing a pubhc appeal for the 
proscribed organization, and was sentenced to six months’ im- 
prisonment Mrs Das, who was m thorough sympathy with her 
husband’s views, was arrested, but by order of the governor, Lord 
Ronaldshay, was speedily released Das presided at the National 
Congress at Gaya m Dec 1922, and endeavoured to secure revoca- 
tion of previous resolutions against entering the Legislatures, sug 
gestmg obstructive tactics in place of boycott The contioversy 
sharply divided the non-cooperationists, but with the decline of 
Gandhi’s influence the Das policy gained ground, and influenced 
the second general election (1923) under the Reforms, Das was 
elected to the Bengal Council by more than one constituency In 
the following Apnl Das was elected the first mayor of Calcutta 

In»the Bengal Legislature Das did not command a clear ma- 
jority, but he was able to bnng pressure both on the Independents 
and the Mohammedans, to whom he suggested « pact by which a 
substantial proportion of elective scats and public appointments 
would be reserved for them in the event of Swarajist success He 
secured a bare majority on March 24, 1924, for refusal of the 
salaries of Ministers appointed provisionally by Lord Lytton 
Lord Lytton’s offer of a ministership to Das was refused after 
some hesitation Das offered vehement opposition to the Bengal 
Criminal Law Amendment Ordinance (Oct 25,1924) subsequently 
embodied in a certified Act under which 1 unpersons, some of them 
associates of Das, were kept in imprisonment for terrorist con- 
spiracy His refusal of office and command of votes in the Legis- 
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lature led to the suspension of the diarchnal system in Bengil, all 
transferred subjects being taken o\ ei by the executive government 

At the Bengal Provincial conference at Faridpur, early in Mav 
1925, Das modified his position, and a resolution was passed con 
demning revolutionary tactics There can be no doubt that the 
connection between the Terrorists and the Swarajists under Das 
was more than mere sympathy of the latter for the former While 
each party had its own separate aims, each was working to use 
and assist the other m so far as it was useful for the attainment 
of its own ends 

The secretary for India in the first Labour government, Lord 
Olivier, stated in debate (July 21, 1924) that he was informed by 
a high authority in Indian politics that Das had ' the reputation 
of being a particularly upright and scrupulous politician second 
only to Gandhi himself in saintliness of character ” 

Undoubtedly, the Ind an mind was impressed by the great per 
sonal sacrifices of Das for the Swaraj cause, and by his courage 
in act and utterance 

In resource and driving power he stood high above his associates 

He was skilful in swaying Bengali audiences and individuals, 
being capable both of playing upon their weaknesses and appealing 
to what was best m them 

But his vision of India under Swaraj as a conglomeration of 
semiautonomous villages had no relation to the hard facts that 
make centralization inevitable 

There is reason to believe that Chitta Das was gaming a fresh 
outlook, more tolerant of western ideas, m the closing months of 
his life 

He was at Darjeeling for his health when he died on June 16, 
192S 

Bibliography— C R Das, India for Indians (Madras, 1918), 
Speeches (Calcutta, 1918) and The Way to Swaraj (Madras, 1923) , 
Earl of Ronaldshay, India A Bird's eye View (London, 1924) and The 
Heart of 4 ry£varta (London, 1925), Pnlhwis Chandra Ray, Life and 
Times of C R Das (Oxford, 1927) 

DASEHRA (Dussera), the "ten days” (or nine nights) festi- 
val of the modern Hindus , also called in Bengal the Durga puja 
It celebrated the close of the rainy season and the opening of the 
season for warlike activities, but is now observed merely as a 
festival 


DASHKOVA, CATHERINA ROMANOVNA VOR- 
ONTSOVA, Princess (1744-1810), Russian litterateur, was the 
third daughter of Count Roman Vorontsov (For the family see 
Vorontsov ) She studied mathematics at the University of Mos- 
cow, and became one of the leaders of the party that attached 
itself to the grand duchess (afterwards empress) Catherine Be 
fore she was 16 she married Prince Mikhail Dashkov and went to 
reside with him at Moscow In 1762 she was at St Petersburg 
(Leningrad) and took a leading part, according to her own account 
the leading part, m the coup d'itat by which Cathermy was raised 
to the throne (See Catherine II ) Another course of events 
would probably have resulted in the elevation of the Pnncess 
Dashkov’s elder sister, Elizabeth, who was the emperor’s mistress, 
and in whose favour he made no secret of his intention to depose 
Catherine Her relations with the new empress were not cordial 
and she set out m 1768 on an extended tour through Europe In 
Paris she secured the warm friendship and admiration of Diderot 
and Voltaire She corresponded with Garrick, Dr Blair and 
Principal Robertson In 1782 she returned to the Russian capi 
tal, where she was appointed directeur of the Academy oLArts 
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The Memoirs of the Pnncess Daskkojf Written by Herself 
were composed in Trench, but first published in English in Lon 
don (2 vols , 1840) They were edited by Mrs W Bradford, 
who, as Miss Wilmot, had resided with the princess between 1803 
and 1808, and had suggested their preparation 

DASS, FETTER (1647-1708), the "father” of modern Nor- 
wegian poetry, was the son of a Scottish merchant, Peter Dundas, 
settled in Bergen He was born on the island of Nord Hero, on 
the north coast of Norway, studied at Copenhagen, and was or- 
dained priest in 1672 

In 1689 Dass received the important living of Alstahoug m 
the north of Norway, with jurisdiction over the neighbouring 
districts 

His writings passed in m3 from hand to hand, and few of 
them were printed m his lifetime 

Nordlands Trompet (The Trumpet of Nordland), which is 
Dass’s greatest and most famous poem, was not published till 
1739, Den norska Dale-Vise (The Norwegian Song of the Va’ 
ley) appeared m 1696, the Aandehg Tidsfo r dnv (Spiritual 
Pastime), a volume of sacred poetry, was published in 1711 

The Trumpet of Nordland remains as fresh as ever in the 
memories of the inhabitants of the north of Norway, boatmen, 
peasants, priests will alike repeat long extracts from it at the 
slightest notice, and its popularity is unbounded It is a rhyming 
description of the province of Nordland, its natural features, its 
trades, its advantages and its drawbacks, given in darcing verse 
of the most breathless kind, and full of humour, fancy, wit and 
quaint learning 

The collected writings of Dass were edited (3 \ols , Christiania, 
1873-77) by Dr A E ErAsen 

DASYURE, a name for the marsupial cats or tiger cats of 
the genus Dasyurus (Dasyundae, Marsupialia, qv) These 
arc weasel like, carnivorous mammals about the size of a small 
cat, iusty or olive brown in general colouration, spotted with 
white They are found m New Guinea and Tasmania, as well a3 
on the Australian continent 

Females have a well developed pouch which may contain four 
to six young 

They hide themselves in the daytime m holes among rocks or 
m hollow trees, but prowl about at night m search of the small 
mammals and birds which constitute their prey 

In arboreal species there are transversely striated pads on the 
feet, these are absent in terrestrial forms such as the common 
dasyure (D vtvernnus ) 

DATE LINE see International Date Line. 

DATE PALM The dates of commerce are the fruit of a 
species of palm, Phoenix dactyltfera, a tree which ranges from the 
Canary Islands through northern Afnca and the southeast of 
Asia to India For an illustration of this tree see Palm It has 
been cultivated and much prized as the staple food and chief 
source of wealth in the irrigable desert portions of most of these 
regions from the remotest antiquity Iraq (Mesopotamia) is the 
leading date growing country m the world and supplies most of 
the fruit exported to Europe and America Although high sum- 
mer temperatures and low humidity during the ripening season 
are required for successful fruit production the palm itself will 
grow m any tropical or subtropical region where prolonged 
temperatures below 20° F are not of frequent occurrence Along 
the Mediterranean shores of Europe the date palm is grown as an 
ornamental and used to supply leaves for the festival of Palm 
Sundajj^ among Christians, and for the celebration of the Feast 
of Tabernacles by Jews It was earned to the new world by 
Spanish missionanes in the 18th and early 19th centunes and a 
few seedling plantings of date palms in the dry districts of Mex 
ico date back to that period Early in the 20th century some of 
the better varieties of the old world were introduced into the 
southwestern United States and are being cultivated on a com- 
mercial scale In 1941 there were approximately 500 ac of dates 
pi Arizona and 3300 ac in southern California, of which 3000 
were in Coachella valley, 140 mi S E of Los Angeles The lead 
ing varieties grown m the United States are Deglet Noor from 


Wi'll 



DATIA-— DAUBENTON 69 


Algeria, Saidy from Egypt, and Khadrawy, Zahidi and Halawy 
from Iraq 

fThe date palm is a beautiful tree, growing to a height of from 
60 ft to 80 ft and its stem, which is strongly marked with the 
pruned stubs of old leaf bases, terminates in a crown of graceful 
shining, pinnate leaves, io ft to 20 ft long The floweis are 01 
separate sexes borne on different palms m branching spadices 
from the axils of leaves which emerged the previous year Under 
cultivation it is necessary to pollinate the female flowers by arti 
ficial means The fruit is a one seeded berry, usually more or less 
oblong, but varying much in shape, size, colour, quality and con 
sistency of flesh according to variety and cultural conditions A 
single large bunch may carry over 1000 fruits weighing 20 lbs 
or more The dmd fruit so widely exported contains more than 
half its weight of sugar and about 2% each of protein, fat and 
mineral matter / 

Propagation is either from seeds or from suckers or offshoots 
which arise chiefly near the base of the stem in the early years of 
the palm’s life 

Palms grown from seed are a source of new varieties but cx 
tremely variable and about equally divided as to number of males 
and females 

Offshoots reproduce the sex and character of the parent palm 
and are used for commercial plantings When offshoots are 3-6 
>rs old and have formed roots of their own they are removed 
and planted Palms are spaced about 30 x 30 ft , they begin to 
bear in 5 or 6 yrs and reach full bearing at 10 to 15 yrs , yield- 
ing 100 to 200 lbs or more each Although palms are known to 
live as long as 150 yrs , fruit production declines, and in com- 
mercial culture palms aie replaced at a much earlier age 

All parts of the date palm yield products of economic value to 
the old world areas where it is grown Its trunk furnishes timber 
for house building, the midribs of the leaves supply material for 
crates and furniture, the leaflets for basketry, the leaf bases for 
fuel, the fruit stalks for rope and fuel, the fibre for cordage and 
packing material, the seeds are sometimes ground and used for 
stock feed, vinegar and a strong liquor are made from the fer 
mented fruit 

Date sugar is a valuable commercial product of India, obtained 
from the sap or toddy of Phoenix sylvestns, another species very 
closely related to the date palm The juice, when not boiled down 
to form sugar, is either drunk fresh, or fermented and distilled to 
form an alcoholic drink Date palm meal is obtained from the 
stem of a small species, Phoentv fanntjera, growing in the hill 
country of southern India 

For further details sec Sir G Watt, Dictionary of the Economic 
Products of India (1892) , The Date Palm, US Department of Agri- 
culture, Bureau of Plant Industry, Bulletin No 53 (W T Swingle), 
1904, and Reports of the Annual Date Growers’ Institutes Indio, 
Calif , yearly since 1924 (R W N ) 

DATIA, an Indian state in the Bundelkhand agency It lies 
in the extreme northwest of Bundelkhand, near Gwalior, and is 
surrounded on all sides by other states ot central India, except 
on the east where it meets the United Provinces The state came 
under the British government after the treaty of Bassein m 1802, 
and was settled with the present tamily by treaties in 1804, and 
1818 Area, 84b sqnu , pop (1941) 174,072 The chief, whose 
title is maharaja is a rajput of the Bundela clan, being descended 
from a younger son of a former chief of Orchha, his salute is 15 
guns The town of Datia (pop 18,292 in 1931) is surrounded by 
a stone wall, enclosing handsome palaces, with gardens, the palace 
of Bir Singh Deo, of the 17th century, is “one of the finest ex 
amples of Hindu domestic architecture in India” and is now un 
tenanted 

DATIVE, the name, m grammar, of the case of the “indirect 
object,” the person or th ng to or for whom or which anything is 
given or done (Lat dativus, giving or given, from dare, to give) 
In law, the word signifies something, such as an office which may 
be disposed of at will In Scots law the term signifies “appointed 
or granted by a court ” In Roman law, a tutor was either dativus, 
'f expressly nominated in a testament, or optivus, if a power df 
selection was given 

DATO, EDUARDO (1856-1921), Spanish politician was 


born at Corunna on Aug 12, 1856 He graduated in law at Ma- 
drid university and was elected deputy in 1884 Undci secretary 
for the home department in 1892, he became minister for the 
department in 1899, and promoted bills regarding accidents, in 
surance and women’s labour In Dec 1902 he became minister 
of justice, m 1907 mayor of Madrid and then president of the 
chamber He belonged to the “liberal conservative” variety of 
the conservative party, which his friend and political chief Silvela 
had represented, and after Silvela’s death continued to maintain 
this attitude When in 1913 Sefior Maura refused to take power, 
Senor Dato dissented from his chief, carrying with him the ma- 
jority of his party, which elected him as its leader When World 
War I broke out, he was responsible for Spain’s declaration 
of neutrality Becoming piune minister again in June 1917, he 
faced with determination the revolutionary outbreaks and dis 
turbances of that summer He resigned in October, but in 1920 
resumed office, and while prime minister was murdered in Madnd 
on March 8, 1921 

DATOLITE, a mineral species consisting of basic calcium 
and boron orthosiheate, Ca(B0H)Si04 It is white or colourless, 
often with a greenish tinge, and may be either transparent or 
opaque, it usually occurs as well developed monoclinic crystals 
bounded by numerous bright faces, many of which often have a 
more or less pentagonal outline, but also as masses with a granular 
to compact texture, the fractured surfaces having the appearance 
of porcelain when the mineral is compact Hardness 5-5 i, spe 
cific gravity 3 0 

Datohtc is a mineral of secondary origin, and in its mode of 
occurrence it resembles the zeolites, being found with them m the 
amygdaloidal cavities of basic igneous rocks such as basalt, it 1= 
also found m gneiss and serpentine, and in metalliferous veins 
and in beds of iron ore At Arendal in Norway, the original 
locality for both the crystallized and botryoidal, or fibrous variety 
(known also as botryolite), it is found in a bed of magnetite In 
amygdaloidal basaltic rocks it is found at Bishopton m Renfrew- 
shire and near Edinburgh, and as excellent crystallized specimens 
at several localities in the United States 

DATURA see Stramonium 

DAUB, KARL (1765-1836), German Protestant theologian 
was boin at Cassel on March 20, 1765 He studied at Marburg 
and in 1795 became protestor ordmarius of rheology at Heidel 
berg, where he died on Nov 22, 1836 Daub sougnt to bnng about 
a speculative reconstruction of orthodox dogma, but he unfor- 
tunately ignored historical criticism His Lthrbuch der Katechetik 
(1801) was written under the spell of Kant, his Theologumena 
(1806), his Emleitung m das Studmm der christl Dogmahk 
(1810), and lus Judas Ischarioth (2 vols 1816), in the spirit of 
Schelling, while Die dogmatischc Thcologie jetziger Zeit (1833) 
and Vorlbsungen ttber die Prolegomena zur Dogmatik (1839) are 
Hegelian in principle 

See Rosenkranz Ennnerungen an Karl Daub (1837) , F Lichten- 
berger, History of German Theology (1889) , O Pfleidcrer, Develop- 
ment of Theology (1890) 

DAUBENTON, LOUIS- JEAN-MARIE (1716-1800), 
French naturalist, was bom at Montbar (Cote d’Or) In 1741 he 
graduated m medicine at Reims, and returned to Ins native town 
with the intention of practising, but Buff on invited him to provide 
the anatomical descriptions for his treatise on natural history 
His details of the dissection of 182 species of quadrupeds in Buf- 
fon’s work brought him great reputation, but a feeling of jealousy 
induced Buffon to dispense with his services in the remainder of 
the treatise Daubenton now occupied himsqjf with zoological 
descriptions and dissections, the comparative anatomv of recent 
and fossil animals vegetable physiology, mineralogy, experiments 
in agriculture, and the introduction of the merino sheep into 
Trance In 1744 he was appointed keeper and demonstrator of 
the cabinet of natural history m Pans and from 1775 lectured 
on natural history in the college of medicine, and m 1783 on rural 
economy at the Alfort school He was also professor o f ~ ” — ’ 
ogy at the Jardin du R01 In Dec 1799 he was aj 
member of the senate * . 

Daubenton died in Pans on Tan 1 1800 
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DAUBENY, CHARLES GILES (1795-1867), English 
scientist born at Stratton, Gloucestershire on Feb 11, 1795, 
studied medicine He was professor of chemistry (1822-55), and 
of botany (1834-67) at Oxford, and carried out numerous expen 
ments on the effect of change' in soil, light, etc , on planLs He 
also made an extensive survey of the volcanoes of Europe, the 
results of which are embodied in his Description of Active and 
Extinct Volcanoes (1826, 2nd cd , 1848) He died at Oxford 
on Dec 12, 1867 

DAUBIGNY, CHARLES FRANCOIS (1817-1878), 
French landscape painter, albed m several ways with the Barbizon 
school, was born in Pans, on Feb 15, 1817, but spent much time as 
a child at Valmondois, a village on the Oise to the north west of 
Paris Daubigny was the son of an artist, and most of his family 
were painters He studied in Italy and painted for nearly two 
years, he then returned to Pans, not to leave it again until, in 
i860, he took a house at Auvers on the Oise By 1837 Daubigny 
had become famous as a river and landscape painter, although he 
had been devoting himself as well to drawing in black and-wbite, 
to etching, wood engraving and lithography In 1855 his picture, 
"Lock at Optevoz,” m the Louvre, was purchased by tie State He 
visited London more than once, and spent some time in Holland 
He died m Pans on Feb 19, 1878 Daubigny is chiefly preferred 
in his riverside pictures, of which he painted a great number, but 
although there are two landscapes by Daubigny m the Louvre, 
neither is a river view They are for that reason not so typical 
as many of his smaller Oise and Seme pictures Among his most 
ambitious canvases are “Springtime” (1857), m the Louvre, 
"Borde de la Cure, Morvan" (1864), “Villerville sur Mer” 
(1864), “Moonlight” (1865), “Andresy sur Oise” (1868), and 
“Return of the Tlock— Moonlight” (1878) 

His followers and pupils included his son Karl (who painted 
so well that his works are occasionally mistaken for those of his 
father, though m few cases do they equal his father’s mastery), 
Oudmot, Delpy and Damoye The works of Daubigny are, like 
Corot’s, to be found in many modern collections 

5re Fred Hennet, C Daubigny et son oeuvre (1878) , ilbert Wolff, 
La Capitate de I’art Ch Franfots Daubigny (1881) , J Claretie, 
Pewtres et sculpteurs contemporatns Daubigny (1882) , D Croal 
Thomson, The Barbizon School of Painters (1890) , J W Mollett, 
Daubigny (1890) 

DAUBLER, THEODORE (1876-1934), German writer, 
was born m Trieste on Aug 17, 1876, son of a merchant family 
With the appearance of Das Nordhcht (1910) Daubler took his 
place at the head of the German expressionist movement Das 
Nordlicht is a massive religious allegory showing the author’s 
own path from agnosticism to mystic religion, under an epic- 
heroic disguise Other characteristic poetical works are Der Ste~n- 
helle Weg (1913), Das Sternenkmd (1916) and Die Treppe zwn 
Nordhcht (1920), Attische Sonette (1924), prose works, Mit 
silbemer Sichel (1921), Wtr wollen nicht verwetlen (auto- 
biographical fragment, 1916), Der neue Standpunkt (artistic 
criticism, 1916), Lucidanum in arte iHustca (musical criticism, 
1917) , Em Kampf urn die moderne Kunst Dhubler was remark- 
ably successful in giving hiS thought clear and often melodious 
expression, but bis original work, possibly owing to its Latin 
forms, was slow m achieving wide popularity in Germany His 
influence as a critic of expressionist music and poetry was, how- 
ever, very great In 1928 he was elected a member of the German 
Academy of Letters * 

DAUDET, ALPHONSE (1840-1897), French novelist, was 
bom at Nimes on»May 13, 1840, the son of a silk manufacturer 
The lad, amid much truancy, had but a depressing boyhood In 
1856 he left Lyons, where his schooldays had been mainly spent, 
and began life as an usher at Alais, in the south The position 
proved to be intolerable On Nov 1, 1857, he abandoned teach- 
ing, and took refuge with bis brother Ernest in Pans Alphonse 
wrote poems, shortly collected into a small volume Les Amour- 
euses (1858), which met with a fair reception, obtained employ- 
ment on the Figaro, djid wrote two or three plays The due de 
Horny appointed him to be one of his secretaries— a post which 
he held till Morny’s death in 1865 


In 1866 appeared Lettres de won moultn The first of his 
longei books, Le petit chose (1868), the pathetic story of his own 
earlier years, is told with much grace and pathos The year 1872 
produced the famous Aventures prodigieuscs de Tartann de Tar - 
ascon, and the three act piece L’Arlesienne Ftomont jeune et 
Rtsler ame (1874) struck a note, not new certainly m English 
literature, but comparatively new m French Here was a writer 
who possessed the gift of laughter and tears, a writer not only 
sensible to pathos and sorrow, but also to moral beauty Jack, 
the story of an illegitimate child, a maityr to his mother’s selfish 
ness, followed m 1876 Other novels followed Le Nabab (1877), 
Les Rots en exit (1879), Numa Roumestan (1881), Sapho (1884) 
and L'lmmortel (1888) Daudet then wrote his own reminiscences 
in Trente ans de Pans (1887) and Souvenirs d’ur> homme de 
lettres (1888) These, with the three Tartanns — Tartarin the 
mighty hunter, Tartarin the mountaineer, Tartarin thp colonist — 
and the admirable short stories, written for the most part before 
he had acquired fame and fortune, constitute his life work 
Though Daudet defended himself from the charge of imitating 
Dickens, it is difficult altogether to believe that so many similar 
lties of spirit and manner were quite unsought What, however, 
was purely his own was his style It is a style that may rightly 
be called “impressionist” full of light and colour, not descriptive 
after the old fashion, but flashing its intended effect by a masterly 
juxtaposition of words that are like pigments Nor does it convey, 
like the style of the Goncourts, to whose work it owed something, 
a constant feeling of effort It is full of felicity and charm — un 
charmeur Zola has called him An intimate friend of Edmond 
de Goncourt (who died m his house), of Flaubert, of Zola, Daudet 
belonged essentially to the naturalist school of fiction His own 
experiences, his surroundings, the men with whom he had been 
brought into contact, various persons who had played a part, more 
or less public, in Paris life — all passed into his art But he vivified 
the material supphed by his memory His world has the great 
gift of hfe L’lmmortel is a bitter attack on the French Academy, 
to which august body Daudet never belonged 
Daudet wrote some charming stones for children, among 
which may be mentioned La Belle Ntvernaise, the story of an 
old boat and her crew His married hfe — he marned m 1867 
Juba Allard — seems to have been singularly happy There was 
perfect intellectual harmony, and Madame Daudet herself is 
known by her Impressions de nature et d’art (1879), L’Enfance 
d’une Pansienne (1883), and by some literary studies wntten 
under the pseudonym of Karl Steen In his later years Daudet 
suffered from insomnia, failure of health and consequent use of 
chloral He died m Paris on Dec 17, 1897 
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Mouvement liiUraire ait XIX e siicle (1890) , A Symons, Studies in 
Prose and Verse (1904) 

DAUDET, LEON (1867-1942), French man of letters and 
politician, born m Paris Nov 16, 1867, son of Alphonse Daudet 
(O' v ) Hfe marned a granddaughter of Victor Hugo, whom he 
subsequently divorced His violent opposition to the Govern- 
ment permitted him to display his talents as a controversialist He 
wrote for Le Gaulois and Le Figaro r and also for La Libre Parole, 
a violently anti Semitic paper, in the columns of which he was able 
to give full vent to his fiery temperament Influenced by the 
writer, Charles Maurras, he adopted the doctrines of neo royalism 
At the time of the Dreyfus case, through the generosity of 
Madame de Loynes, the royalist paper, Action Fran;aise, was 
founded m 1899, afterwards appeanng as a daily newspaper in 
1908 The lucidity and force of hjs literary style, the wealth of his 
invective, often highly-coloured, combined to make him read and 
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reared for 20 years He was elected to the Chamber as a deputy 
for Paris m 1919, but was defeated in 1924 With the establish 
ment of peace his influence declined In the summer of 1925 the 
death of his young son, Philippe, caused a great sensation The 
finding of the judicial enquiry was that he had committed suicide, 
but Leon Daudet conducted a long and violent campaign to prove 
that he had, in fact, been murdered He accused the chauffeur, in 
whose taxi his son had been found dead from a bullet wound, of 
complicity The chauffeur prosecuted him, and Daudet was con 
demned to prison and ordered to pay heavy compensation He 
was impnsoned m the Santd at Pans, from which he was rescued 
in 1927 by a ruse of royalists, who made the governor of the 
prison believe he had been pardoned , Daudet fled to Belgium 

The best of Daudet’s novels are L’astre tiotr (1893), Les* 
Morticoles (1894), Le voyage de Shakespeare and bylla et son 
destm ( 1922 ) Among his philosophical and controversial woiks 
may be mentioned L’HArido (1916), Le monde des images 
(1919), L’avant gueire (1913), Le stupide XIXe sthcle (1922), 
and Souvenirs (1914) Daudet died July x, 1942 

DAUGAVPILS (Dvinsk), a town of Latvia in 55° S3' N, 
26° 32' E on the Daugava (Western Dvma) Pop (1939) 
41,160 Formerly a Russian fortress, it was later the training 
centre for the Lettish army The Livonian Knights of the Sword 
founded a fort 12 mi farther up the river, which was removed to 
its present site by Stephen Bathon, King of Poland, m 1582 
Poland, Sweden and Russia alternately occupied this strategic 
border fort until the partition of Poland gave it to Russia m 1772 
The French occupied it in 1812 and it was a centre of strife in 
both World Wars I and II The population and industry (par- 
ticularly timber) were diminished as a result of war and political 
shifts (See Latvia ) 

DAULATABAD, hill fortress, Hyderabad State, India, about 
10 m N W of the city of Aurangabad The former city of Dau- 
latabad (Deogiri) has shrunk to a village though its magnificent 
fortress and remains of public buildings survive The fortress, on 
a conical rock, crowns a hill rising steeply from the plain to a 
height of some 600 ft The outer wall, 2% m in circumference, 
once erclosed the ancient city of Deogiri (Devagin), and between 
this and the base of the upper fort are three hnes of defences The 
only access to the summit is by a narrow bridge, with passage for 
two men abreast, and a long gallery, excavated m the rock, with 
a steep stair midway, the top of which is covered by a grating 
destined in time of war to form the hearth of a huge fire kept 
burning by the garrison above The remarkable Chand Minar in 
Daulatabad, a tower 210 ft high and originally covered with 
Persian glazed tiles, was erected in 1445 by Ala ud-dm Bahmani to 
commemorate his capture of the fort The Chini Mahal, or China 
Palace, is the ruin of a building in which Abul Hasan, the last of the 
Kutb Shahi kings of Golconda, was imprisoned by Aurangzeb m 
1687 

Deogm is said to have been founded c ad 1187 by Bhillama I 
who renounced his allegiance to the Chalukyas and established the 
power of the Yadava dynasty in the west In 1294 the foit was 
captured by Ala ud din Khilji, and the rajas were reduced to pay 
tribute The tribute falling into arrear, Deogiri was again occupied 
by the Mohammedans, and m 1318 the last raja, Harpal, was 
flayed alive Deogiri now became an important base for Muslim 
expeditions southwards, and in 1339 Mohammed ben Tughlak 
Shah made it his capital as Daulatabad (“Abode of Prosperity ’), 
and made arrangements for transferring to it the population of 
Delhi, but troubles summoned him north , during his absence the 
Muslim governors of the Deccan revolted, and Daulatabad it- 
self was taken by Zafar Khan, governor oi Gulbarga Later it fell 
into the hands successively al the Nizam Shahis, the emperor 
Akbar, the Shah of Ahmedna*gar, the Nizam Shahi usurper, Malik 
Amber, Shah Jehan, the Mogul emperor and the Nizam of Hydera- 
bad, who took it after the death of Aurangzeb Its glory, how- 
ever, had already decayed owing to the removal of the seat of 
government by the emperors to Aurangabad 
DAUMER, GEORG FRIEDRICH (1800-1875), German 
writer on religion, was bom on March 5, 1800, at Nuremberg 
ftfid died on Dec 13, 1875, at Wurzburg He was educated at 


Erlangen and Leipzig, and, forsaking his early pietism, violently 
opposed Christianity, especially in his Die Gehcamusse des Christ- 
1, chen Altertiims (1847) After the publication of Religion des 
itetten Weltalters, 3 vols (1850), Daumcr approached Moham- 
medanism m his poems, Mahomet (1848) and Liederbluten der 
Hafis (1846-51) He became a Catholic in 1859, and Wrote 
Das Wander (1874) and Kaspar Hauser, sem Wesen, seme 
Unschu'd (1873) 

DAUMET, PIERRE JEROME HONORE (1826-1911), 
Trench architect, member of the Academie des Beiux-Arts, was 
born on Oct 23, 1826, in Paris He entered the Ecole des Beaux- 
Arts in 1846, and m 1855 was awarded the Prix de Rome In 
1861 he was sent on an archaeological expedition to Macedonia, 
and published, in collaboration with Leon Henzey, an important 
work on the researches 111 Thessaly, Thrace and Illyria He was 
entrusted with the restoration of many monuments of Trench 
architecture, in particular the castle of Chantilly, the Palais de 
Justice, Pans, and the theatre at Orange In Nov 1884 Daumet 
undertook the construction of the Eglise du Sacre-Cocur on 
Montmartre, which had already been begun by the architect Ab- 
badie, but the following year he abandoned the task, after a dis- 
pute with the ecclesiastical authonties He died in Pans on 
Dec 15, 1911 

DAUMIER, HONORS (1808-1879), French caricaturist 
and painter, was born at Marseilles on Feb 20, 1808, and died 
at Valmondois on Feb 11, 1879 Daumier started his artistic 
career by pioducmg plates for music publishers and illustrations 
for advertisements , these were followed by anonymous work for 
publishers, in which he followed the style of Charlet and displayed 
considerable enthusiasm for the Napoleonic legend When, m the 
leign of Louis Philippe, Fhihpon launched the comic journal, La 
Caricature, Daumier joined its staff, which included Devdria, 
Raffet and Grandville, and started upon bis pictorial campaign of 
scathing satire upon the foibles of the bourgeoisie, the corruption 
of the law and the incompetence of a blundering Government 
His caricature of the king as “Gargantua” led to imprisonment 
for six months at Ste P 61 agie in 1832 The publication of La 
Caricature was discontinued soon after, but Phihpon provided a 
new field for Daumier’s activity when he founded the Charivari 
For this journal Daumier produced his famous social caricatures 
in which bourgeois society is held up to ridicule in the figure of 
Robert Macaire, the hero of a then popular melodrama Another 
series, “L’histoire ancienne,” was directed against the pseudo- 
classicism which held the art of the period in fetters In 1848 
Daumier embarked again on his political campaign still in the 
service of Charivari, which he left m i860 and rejoined in 1864 
In spite of his prodigious activity in the field of caricature — the 
list of Daumier's lithographed plates compiled in 1904 numbers 
no fewer than 3,958 — he found time for flight in the higher sphere 
of painting Except for the searching truthfulness of his vision 
and the powerful directness of his brushwork, it would be difficult 
to recognize the creator of “Robert Macaire,” of “Les Bas bleus,” 
“Les BoMmiens de Pans,” and the “Masques,” in the paintings 
of “Chnst and His Apostles” at the Ryks Museum in Amsterdam, 
or in his “Good Samantan,” “Don Quixote and Sancho Panza,” 
“Christ Mocked,” or even in the sketches in the Iomdes Collec- 
tion at South Kensington But as a painter, Daumier, one of 
the pioneeis of naturalism, was before his time, and had little 
success until m 1878, a year before his death, when M Durand- 
Ruef collected his works for exhibition at his galleries and dem- 
onstrated the full range of the genius of the man who has been 
well called the Michelangelo of caricature /ft the time of this 
exhibition Daumier, totally blind, was living m a cottage at Val- 
mondois which was placed at his disposal by Corot, and where he 
breathed his last in 1879 An important exhibition of his works 
Was held at the Ecole des Beaux Arts m 1 900 
Bibliography — See Arsdne Alexandre, Honor 6 Daumier, 
son oeuvre (1890) , Gustave Geffroy, Daumier, Henn * ‘“i m 
O ctave Uzanne, Daumier and Gavarnt ( The Studio, igo4) , h. 

Honori Daumier (1907I , \ Ruemann, paumier als llln 
(Munich, 1919), and M T Sadler, Daumier , the Man and the t 
( 1924 ) 
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DAUN (DHAUN), LEOPOLD JOSEF, Count von 
( 1 705-1 766), prince of Thiano, Austrian held marshal was born 
at Vienna on Sept 24 1705 He served 111 Sicily (1718), m Italy 
and on the Rhine in the War of the Polish Succession (1734-35). 
against the Turks (1737-39) ar >d ln t ^ le War of the Austrnn 
Succession (1740-42) He was present at Chotusitz and Prague, 
and led the advanced guard of Khev enhuller’s army in the vic- 
torious Danube campaign of 1743 Field Marshal Traun, who 
succeeded khevenhuller in 1744, thought equally highl> of Daun, 
and entrusted him with the rearguard of the Austrian army when 
it escaped From the Tiench to attack Frederick the Great He 
held important commands in the battles of Hohenfnedberg and 
Soor and in the same vear (1745) was promoted to the rank of 
Feldzeugmeister After this he served in the Low Countries, and 
was present at the battle of Val Maria Theresa made him com- 
mandant ot Vienna and a knight of the Golden Fleece, and in 
1754 he was elevated to the rank of field marshal 

During the interval of peace that preceded the Seven Years’ 
War he began the reorganization of the Austrian army He was 
not actively employed in the first campaigns of the war, but m 

1757 he commanded the army raised to relieve Prague On June 
iS 1757, Daun defeated Frederick for the first time m his career 
in Lhe desperately fought battle of Kohn {q v ) The union of 
the relieving army with the forces ot Prince Charles at Prague 
reduced Daun to the position of second in command, and as 
such he took part in the pursuit of the Prussians and the victory 
of Breslau Tredenck now reappeaied and won the most bril- 
liant victory of the age at Leuthen Daun was not held account- 
able for the disaster and when Prince Charles resigned his com- 
mand, Daun was appointed in his place With the campaign of 

1758 began the war of manoeuvre in which Daun, if he missed, 
through over caution, many opportunities of crushing the Prus- 
sians at least maintained a steady and cool resistance to the fiery 
strategy of Frederick In 1758 Major General Loudon, acting 
under Daun’s instructions, forced the king to raise the siege of 
Olnuitz and later m the same year Daun himself surprised Fred- 
erick at Hochkirch and inflicted a severe defeat upon him (Oct 
14) On Nov 20-31, 1 7S9, he surrounded the entire corps of 
General Finck at Maxen, forcing the Prussians to surrender 
These successes were counterbalanced in the following year by 
the defeat of Loudon at Liegmtz, which was attributed to the 
dilatoriness of Daun, and Daun’s own defeat in the great battle 
of Torgau (q v ) In this engagement Daun was severely wounded 

He continued to command until the end of the war, and after- 
wards worked with the greatest energy at the reorganization of 
the imperial forces In 1762 he had been appointed president of 
the Eojknegsrat He died on Feb 5, 1766 

See Der deulsche Fabius Cunctalor, Oder Leben u Thaten S E des 
H Leopold Reichs^rafen v Dhaun KKF M (Fnnkfuit and Leipzig, 
1759-60), and works dealing with the wars of the period 

DAUNOU, PIERRE CLAUDE FRANCOIS (1761- 
1840), French statesman and historian, born at Boulogne sur- 
Mer on Aug 18, 1761, was educated m the school of the Oratonans 
there and joined the order in Pans in 1777 He was professor m 
various seminaries from 1780 till 1787, when he was ordained 
priest Elected to the Convention by Pas de-Calais, he associated 
himself with the Girondists, but strongly opposed the death sen- 
tence on the king He took little part m the struggle against the 
Mountain, but was involved in the overthrow of his friends, and 
was imprisoned for a year In December 1794 he returned to the 
Convention and was the principal authoi of the Constitution of 
the year III It seems to have been due to his Girondist ideas that 
the Ancients were<given the right of convoking the corps ligislatif 
outside Pans, an expedient which made possible Napoleon’s coup 
d’etat of the 18th and igth Brumaire The creation of the Insti 
tute was also due to Daunou, who drew up the plan for its or- 
ganization His energy was largely responsible tor the suppression 
of the royalist insurrection of the 13th Vendemiaire, and the im- 
portant place he occupied at the beginning of the Directory is in- 
dicated by the fact that he was elected by twenty seven depart- 
ments as member of the Council of Five Hundred, and became 
its first president He Tumself had set the age qualification of the 
directors at forty, and thus debarred himself as candidate, as he 


w is only thirty four The direction of affairs having passed into 
the hands of Talleyrand and his associates, Daunou turned once 
more to literature but in 1798 he was sent to Rome to organize 
the lepublic theie, and again, almost against his will, he lent his 
aid to Napoleon in the preparation of the Constitution of the year 
VIII He supported Napoleon’s policy in the controversy with the 
Vatican in his Sur la puissance temporelle du Pape (1809) Still, 
he took little part in the new regime, with which at heart he had 
no sympathy, and turned more and more to Literature At the 
Restoration he was deprived of the post of archivist of the Em 
pire, which he had held from 1807 but from 1819 to 1830 (when 
he again became archivist of the kingdom) he held the chair of 
history and ethics at the College de France In 1839 he was made 
a peer He died in 1840 

In politics Daunou was a Girondist without combativeness, he 
was a confirmed republican who lent himself always to the policy 
of conciliation, but whose probity remained unchallenged He 
belonged essentially to the centre and lacked both the genius and 
the temperament which might have secured for him a command 
ing place in a revolutionary era As a historian he had a breadth 
of view remarkable for his time, for although thoroughly imbued 
with the classical spirit of the iSth century, he was able to do 
justice to the middle ages His Discours sur I’dtat des lettres en 
France au XIII 1 siecle, in the 16th volume of the Hislotre liller- 
atre de la France, is a remarkable contribution to that vast col 
lection, especially as coming from an author so profoundly learned 
in the ancient classics Daunou’s lectures at the College de 
France, collected and published after his death, fill 20 volumes 
( Cours d’ A tildes histonques, 1842-1846) They treat principally 
of the criticism of sources and the proper method of writing his 
tory, and occupy an important place in the evolution of the scien- 
tific study of history in France Personally Daunou was reserved 
and somewhat austere, preserving in his habits a strange mixture 
of bourgeois and monk His indefatigable work as archivist in the 
time when Napoleon was transferring so many treasures to Pans 
is not his least claim to the gratitude of scholars 
See Trangois August Mane Mignet, Notice hulonque sur la vie et 
les travaux de Daunou (1843) , Saint Rend Taillandier, Documents bio- 
graphiques sur Daunou (1847), including a full list of his works 
Charles Augustin Samte Beuve, Daunou in vol in of his Portraits 
contemporams (1869-71) (unfavourable and somewhat unfair) 
DAUPHIN, an ancient title in France, borne only by the 
counts and dauphins of Vienne, the dauphins of Auvergne and, 
from 1364, by the eldest son of the king of France The origin 
of this curious title is obscure It was an old custom in the family 
of the counts of Albon that members should be given more than 
one name, te , a Christian name and a personal surname More- 
over, the eldest son of the count always took holy orders, a younger 
son succeeding his father as ruler of the county 
These counts of Albon became counts also of Viennois in the 
12th century Guigue VIII of Albon (III of Viennois) had three 
sons by his wife Mahaud the English Humbert, who became arch 
bishop of Vienne, Guigue the Old, and Guigue Dauphin, who suc- 
ceeded his father as Guigue IX (IV) This name Dauphin first 
appears in texts in 11 10 It piobably had a religious significance 
according to the Greek poets the dolphin carried the souls of the 
just to the Fortunate Islands, and the dolphin figures on early 
Christian sarcophagi as an emblem of immortality Guigue IX ’s 
descendants were thereafter given all the same surname But by 
the beginning of the 13th century it came to be mistaken for a 
title (in 1222 the count of Albon wrote 'ego Andreas, Delfinus 
et comes Albioms”) , and Humbert de la Tour du Pin, son in law 
of John Dauphin of Albon, made it official, styling himself “dau- 
phin of the Viennois” ( delphimts Viennensts) 

The county then became Dauphin 4 ( Delphmatus , 1285) Hum- 
bert II, however, sold Dauphine in 1349 to Charles of Valois, who 
on becoming king of France as Charles V transferred it to his 
eldest son, after which the eldest son of the French was always 
either actual or titular dauphin of the Viennois 
The eldest son of the French king was sometimes called “the 
Mng dauphm” (le roy daulphm), to distinguish him from the 
dauphin of Auvergne, who was known, since Auvergne became an 
appanage of the royal house, as “the prince dauphin ” The dau- 
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phinate of Auvergne, which is to be distinguished fiom the county, 
dates from 1155, when William VII, count of Auvergne was de 
posed by lus uncle William VIII William VII had married a 
daughter of Guigue IX Dauphin, after whom their son was named 
Dauphin (Delphinus) 

The name, as in the Viennois, appears first as a title in the i,,th 
century (1281) In 1428 the dauphinate was brought into the 
French royal house by marriage It was annexed to the crown 
in 1693 

See G de Mantever, Les Ougines du Dauphin de Viennois (Gap, 
192s) (M Pac , X ) 

DAUPHINE, one of the old provinces (the name being still 
in current use in the country) of prerevolutionary France, in the 
southeast portion of France, between Provence and Savoy, after 
1790 it formed the departments of the Isere, the Drome and the 
Hautes Alpes For the origin of the name see Dauphin 

After the death of the last king of Burgundy, Rudolph III, m 
1032, the territories known later as Dauphmi (as part of his 
realm) reverted to the far distant emperor Henry III Much 
confusion followed, out of which the counts of Albon (between 
Valence and Vienne) gradually came to the front (see Dauphin) 
The first dynasty ended in 1162 with Guigue X (V as count of 
Viennois), whose daughter and heiress, Beatrice, carried the pos 
sessions of her house to her husband, Hugh III, duke of Bur 
gundy, Their son, Andre, continued the race, this second dynasty 
making many territorial acquisitions, among them (by marriage) 
the Embrunais and the Gapengais m 1232 In 1282 the second 
dynasty ended in another heiress, Anne, who carried everything 
to her husband, Humbert, lord of La Tour du Pin (between Lyons 
and Grenoble) The title of the chief of the house was count 
(later dauphin) of the Viennois, not of Dauphmi Humbert II 
( s 333-49), grandson of the heiress Anne, was the last independent 
dauphin, selling his dominions in 1349 to Charles of Valois, who 
on his accession to the throne of France as Charles V bestowed 
Dauphine on his eldest son, and the title was borne by all sue 
ceeding eldest sons of the kings of France In 1422 the Diois and 
the Valentinois, by the will of the last count, passed to the eldest 
son of Charles VI and in 1424 were annexed to the Dauphini 
Louis (1440-61), later Louis XI of France, was the last dauphin 
to occupy a semi independent position, Dauphine being annexed 
to the crown in 1456 The suzerainty of the emperor (who in 1378 
had named the dauphin “imperial vicar” within Dauphine and 
Provence) gradually died out In the 16th century Dauphine 
was much affected by the wars of religion, Protestantism having 
been spread first by the teaching of Guillaume Tar el, then by 
the resistance of armed leaders Of the latter the best known 
were the baron des Adrets and due de Lesdiguieres (1543-1626), 
whom Henry IV appointed governors of the country once religious 
peace had been restored The “estates” of Dauphini were sus 
pended by Louis XIII in 1628, but their unauthorized meeting 
(on July 31, 1788) in the castle of Vizille, near Grenoble, was 
one ot the earliest premonitory signs of the great French Revolu 
tion of 1789 It was at Laffrey, near Grenoble, that Napoleon 
Bonaparte was first acclaimed (March 7, 1815) by his old sol 
diers sent to arrest him 

Bibliography — G le Tonnelier, Histoire du Dauphini (Pans, 1946) 
and Melanges d’histoire dauphmoises (Grenoble. 1931-41) , F Vernay, 
Nouvelle histoire du Dauphmi (Grenoble, 1033) , J J Guiffroy, His 
toire de la riumon du Dauphmi d la France (Pans, Nogent-Le-Rotrou, 
1868) , Auguste Dussert, Les Etals du Dauphmi, X IV* stick — 1559 
(Grenoble, 1915) , J Egret, Le Par lament du Dauphmi dans la 2 
moitti du XVIII’ siicle (Pans, Grenoble, 1942) and Les Derniers etals 
du Dauphmi (Grenoble, 1942) 
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DAURAT or DORAT, JEAN (in Lat Auratus) (1508- 
1588), French poet and scholar, and member of the Pleiade, was 
bom at Limoges His name was originally Dinemand He be- 
longed to a noble family, and, after studymg at the college of 
Limoges, went to Paris to be presented to Francis I , who made 
him tutor to his pages As a private tutor in the house of Lazare 
de Baif, he had J A de Baif for his pupil His son, Loi^is, 
showed great precocity, and at the age of ten translated into French 
verse one of his father’s Latin pieces, his poems were published 


with his father’s After the death of Lazare de Baif in 1547 Jean 
Daurat became the director of the College de Coqueret, where he 
had among his pupils, besides Baif, Ronsird Remy Belle iu and 
Pontus de Tyard Joachim du Bellay was added by Ronsard to 
this group, and these five young poets, under the direction of 
Daurat, formed a society for the reformation of the French lan- 
guage and literature They increased their number to seven by 
the initiation of the dramatist Etienne Jodelle, and thereupon 
they named themselves La Pleiade, in emulation of the seven 
Greek poets of Alexandria The election of Daurat as their presi- 
dent proved the weight of lus personal influence, and the value his 
pupils set on the learning to which he introduced them, but as a 
writer of Trench verse he is the least important of the seven 
Meanwhile he collected around him a sort of academy, and stim 
ulated the students on all sides to a passionate study of Greek 
and Latin poetry He himself wrote incessantly m both those 
languages, and was styled the Modern Pindar His influence ex 
tended beyond the bounds of his own country, and he was 
famous as a scholar in England, Italy and Germany In 1556 he 
was appointed professor of Greek at the College Royal, a post 
which he continued to hold until, in 1567, he resigned it in 
favour of his nephtw, Nicolas Goulu Charles IX gave him the 
title of poela regtus His flow of language was the wonder of his 
time, lie is said to have composed more than 15,000 Greek and 
I atin verses The best of these he published at Paris in 1586 as 
J Aurati Lemovtcts poetae et mterprctis tegii poemata He died 
111 Pans on Nov 1, 1588, having survived all his illustrious pupils 
of the Pleiade, except Pontus de Tyard He was a little, restless 
man, of untiring energy, rustic in manner and appearance His 
unequalled personal influence over the poets of his age gives him 
an importance for which his own writings do not fully account 
The Oeuvres poitiques in the vernacular of Jean Daurat were edited 
(1875) with biographical notice and bibliography by Cb Marty 
Laveaux in his Pleiade jram,aise 

DAVAO, a well laid out chartered city (with administrative 
centre and 7 barrios or districts), and capital of the Province 
of Daaao, Mindanao, Philippine Islands, located on the Gulf of 
Ddvao, at the mouth of the Davao nver, about 800 mi from 
Manila Pop (1939), 95 , 346 , of whom 170 were whites, 14,181 
Japanese and 2,234 Chinese An unusually high grade of abaci 
(Manila hemp) is produced and exported fiom the surrounding 
country, as well as copra, but it was the former which attracted 
the Japanese when its price rose to new levels during World War 
I Concentrating there and then, they were by 1939 dominating 
the city, the hemp market, pearl fishing and other industries 
It was quite natural, therefore, for the Japanese to make Davao 
one of their landing places m their invasion of December 1941 
The native population consists of Bisayans, Mandayas, Bagobos 
and Moros Of those aged 6 to 19, 32 1% in 1939 attended 
school and of those ten years old and over 55 8% were literate 
DAVENANT, CHARLES (1656-1714), English econo- 
mist, eldest son of Sir William Davenant, the poet, was born in 
London, and educated at Cheam grammar school and Balhol 
college, Oxford He was member of parliament successively for 
St Ives, Cornwall, and for Great Bedwyn He held the post of 
commissioner of excise from 1683 to 1689, and that of inspector- 
general of exports and imports from 1705 till his death in 1714 
He was also secretary to the commission appointed to treat for 
the union with Scotland His most important works were Ways 
and Means of supplying the Vtar (1695), An Essay on the East 
India Trade (1697), Two Discourses on the Public Revenues 
and Trade of England (1698), An Essay on the probable means 
of making the people gamers in the balance &f Trade (1699) , A 
Discourse 6n Grants and Resumptions and Essays on the Balance 
of Power (1701) 

See his Works edit by C Whitworth (1771) 

DAVENANT or D’Avenant, SIR WILLIAM (1606- 
1668), English poet and dramatist, was baptized on Maich 3, 
1606, he was born at the Crown Inn, Oxford, of which his father, 
a wealthy vintner, was proprietor It was^stated that Shakespeare 
always stopped at this house in passing through the city of Oxford, 
and out of his known or rumoured admiration of the hostess, a 
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very fine woman, there sprang a story which attributed Daven ant's 
. paternity to Shakespeare, a legend which there is reason to believe 
Davenant himself encouraged After a brief stay at Lincoln 
college, Oxford, Da\enant became a page to the duchess of Rich 
mond, and then entered the household of Fulke Greville, Lord 
Brooke After Brooke’s death he turned to the stage, his first 
play, Albovtne, King of the Lombards, being produced in 1629 
Other plays and masques followed, the most important of which 
was The Wits, licensed in 1633 and published m 1636 Davenant 
was high in favour at court, and succeeded Ben Jonson as poet 
laureate Throughout the civil war Davenant supported the king 
He joined Henrietta Maria in France, and was sent by her on 
more than one mission to England He fought at the siege of 
Gloucester (1643), after which he was knighted, and returned to 
Pans after the battle of Kaseby He was captured by the Parlia- 
mentarians more than once In 1650 he was at the head of a 
colonizing expedition to Virginia which was intercepted in the 
Channel He was interned at Cowes until 1651 and was sent to 
the Tower to await trial for high treason He solaced his imprison- 
ment by the composition of his epic poem, Gondibert, and was 
released, it is said, on the personal intercession of Milton, for 
whom he interceded in his turn after the Restoration 

Davenant had been manager of the Drury Lane theatre when 
the Puritan regime put an end to dramatic performances In 1636 
he contrived to evade the law by giving semi private representa- 
tions m private houses The first of these productions was The 
First Day’s Entertainment at Rutland House (May 21, 1656). 
speeches for and against the drama with declamation and music 
The famous Siege of Rhodes (Aug 1656) followed This was not, 
as sometimes stated, the first occasion in which changes of scenery 
were employed and women appeared on the stage, but it does mark 
the beginning of the change from the ancient simplicity of the 
English stage To this performance was given the name “opera ” 
In 1638 Davenant was permitted to open the Cockpit theatre in 
Drury Lane for historical drama, though not without some protest 
from Puritan sources In 1659 he was imprisoned for complicity 
in the rising of Sir George Booth At the Restoration Davenant 
and Kilhgrew received a patent to set up two companies of players, 
and Davenant’s company became known as the duke of York’s 
players, housed at first in Lincoln's Inn Fields There were per- 
formed many “musical plays,” and the theatre became known as 
the “opera ” 

The duke of York’s players produced some of Davenant’s pre- 
Commonwealth plays in a revised form, notably Love and Honour 
(1649) , The W its and The Platonic Lovers (1636), but many plays 
of Shakespeare, Jonson and Fletcher were “adapted,” with con- 
siderable freedom, by Davenant for the Restoration stage He 
also produced versions of various French plays Davenant died on 
April 7, 1668, and was buried in Westminster abbey 

His works were collected in folio in 1673 See the edition of his 
Dramatic Works, with prefatory memoir and notes, by J Maidment 
and Logan (1&72-74) 

DAVENPORT, CHARLES BENEDICT (1866-1944), 
American zoologist, was born at Stamford, Conn, on June 1, 
1866 He graduated in 1886 at Brooklyn Polytechnic institute 
and, in 1889, at Harvard, from which in 1892 he received the 
degree of doctor of philosophy After serving as assistant and 
instructor m zoology at Harvard m 1888-99, he was assistant 
and associate professor of zoology and embryology in the Uni- 
versity of Chicago from 1899 to 1904 when he was made director 
of the station (at Cold Spring Harbor, LI, NY) for experi- 
mental evolution of the Carnegie Institution of Washington, in 
which be became*the director of the eugenics record office 
and of the department of genetics (1904-34) He made valuable 
investigations m the breeding of animals, and in the heredity 
of eye, hap: and skm color, and of temperament, stature and 
build m mail Among his published works are Experimental 
Morphology (1897-99), Statistical Methods m Biological Varia- 
tions (2nd ed 1904), Inheritance m Poultry (1906), Eugenics 
ftgio), Heredity in, Relation to Eugenics (1911), Heredity of 
Shin Color in Negro-Whjte Crosses (1913), The Feebly-Inhibited 
— Nomadism and Temperament (1915), Defects Found m Drafted 


Men (1920), Body Build and Its Inheritance (1923), and How 
We Came by Out Bodies (1936) He died Feb 18, 1944, at Hunt- 
ington, L I 

DAVENPORT, EDWARD LOOMIS (1816-1877), 

American actor, boin in Boston, made his first appearance on the 
stage in Providence m support of Jumus Brutus Booth After- 
wards he went to England, where he supported Mrs Anna Cora 
Mowatt (Ritchie) (1819-70), Macready and others In 1854 
he was again in the United States, appearing in Shakespearian 
plays and in dramatizations of Dickens’s novels As Bill Sikes he 
was especially successful and his Sir Giles Overreach and Brutus 
were also greatly admired He died at Canton, Pa, on Sept 1, 
1877 In 1849 he had married Fanny Vimng (Mrs Charles Gill) 
(d 1891), an English actress also in Mrs Mowatt’s company 

Their daughter Fanny (Lily Gipsy) Davenport (1850-1898) 
appeared m America at the age of 12 as the king of Spam in 
Faint Heart Never Won Fair Lady Later (1869) she was a 
member of Daly’s company, and afterwards, with a company of 
her own, acted with especial success in Sardou’s Fedora (1883), 
Cleopatra (1890) and similar plays Her last appearance was on 
March 25, 1898, shortly before her death 

DAVENPORT, ROBERT (fl 1623-1639), English dram- 
atist, of whose life nothing is known Three plays of his have 
survived, King John and Matilda (printed 1655), and two 
comedies, The City Nightcap, (licensed m 1624, but not printed 
until 1661), and A New Tricke to Cheat the Divell (printed 
1639) Other plays entered in the Stationers’ Register as Daven- 
port’s are lost, including one called Henry I and Henry II 
(1653), the second part of which was said to be the work of 
Davenport and Shakespeare 

Davenport’s plays were reprinted by A H Bullen in Old 
English Plays (new series, :8go) The volume includes two 
didactic poems, which first saw the light in 1623 

DAVENPORT, the third largest city of Iowa, U S A , on the 
Mississippi river, opposite Rock Island and Moline, 111 , the 
county seat of Scott county It is on federal highways 6, 61 and 
67, and is served by the Chicago, Burlington and Quincy, the 
Chicago, Milwaukee, St Paul and Pacific, the Chicago, Rock 
Island and Pacific, and the Davenport, Rock Island and North- 
western railways, and by bus lines and barges Land area 18 1 
sqmi Pop (1950)73,640 Davenport has a beautiful location on 
the slope of a bluff, nsing to an altitude of 561 ft above sea level, 
and commanding extensive views of landscape and river scenery 
There are 18 parks (one along the nver front), covenng 820 ac , 
and including two municipal golf courses, a bathing beach, tennis 
courts, baseball diamonds and a zoological gaiden The assessed 
valuation of property in 1949 was $66,745,055 Davenport has ten 
public grade schools, three junior high, one senior high and 11 
parochial schools, St Ambrose college for young men, Marycrest 
college for young women, the American Institute of Commerce 
and the Palmer School of Chiropractic Davenport is an Episcopal 
see of the Roman Catholic and the Protestant Episcopal churches 
It has a large commerce, by rail and by water, shipping especially 
great quantities of grain and oil, and has important manufactures, 
including freight cars, gondolas, ready-cut houses, flour, cereal 
products, candy, bakery goods, cement, washing machines and 
agricultural implements The output of its factones in 1949 was 
valued at $62,000,000 

On an island in the Mississippi river opposite the city, Rock 
Island arsenal is the largest government arsenal in the world, with 
1,000 ac Davenport was founded in 1835, under the leadership 
of Col George Davenport It was incorporated as a town in 1839 
and as a city in 1851 The first bndge across the Mississippi was 
built at this point in 1853 

DAVENTRY (pronounced dan'tti or dav'en-tri), a market 
town and municipal borough in the Daventry parliamentary divi- 
sion of Northamptonshire, England, 73^ mi N W from London 
on a branch of the LM S R from Weedon Population (1938) 
3,703 Area 5 sq mi Daventry is situated on a sloping site in a rich 
undulating country The parish church of Holy Cross was rebuilt 
in t 752 Borough hill, adjoining Daventry, is the site of a vast 
ancient earthwork, more than two miles in circumference and en- 
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closing a superficial area of 150 ac Other remains have been 
iound at Burnt Walls in the vicinity, Wathng street passes close 
by Daventry grammar school (1576), enlarged and modernized, 
i- 3 a mixed secondary school under the county council The chief 
industry of the town is the manufacture of boots and shoes The 
making of whips is an extinct ciaft Daventry became an impor 
tant wneless centre after 1925, when the British Broadcasting 
corporation established on Borough lull a high power station 
(5 XX) which assumed the functions formerly performed through 
Chelmsford In 1927 a second station (5 GB), largely for expen 
mental purposes was installed, but it also took the plate of an 
e lrlier Birmingham station (IT) for the bioadcasting of alter 
native programs These two stations were superseded by otheis, 
including a high power short wave station for overseas bioadcists 
The outbreak of World Wai II, with a consequent increase in the 
amount of overseas broadcasts, accelerated the stead> develop 
ment of this wireless centre Power is derived from Northampton 
through an electricity substation built m 1925 to supply Daventry 

The large commercial post office station at Hillmorton, near 
Rugby, is visible from Borough hill The borough of Daventry 
is undei a mayor, 4 aldermen, 12 councillors, and has a court of 
summary jurisdiction 

Nothing is known of Daventry itself until the time of the 
Domesday Survey, when the manor consisting of eight hides was 
held by the countess Judith, the Conqueror’s niece, as the widow 
of Waltheof, the last native carl of Northumbria, who at the 
Conquest held the great midland earldom of Huntingdonshire and 
Northamptonshire Before the end of the century it had passed 
to Simon de St Liz, whose grandson, Walter Titz Robert, held 
‘of the fee of the king of Scotland,” who had become possessed 
of the earldom of Huntingdon (see Huntingdonshire and 
Norihamptonshire) Daventrv was created a borough by king 
John, who granted to Simon, son of Walter, a market on Wednes 
day and a fair on St Augustine’s dry But there is no extant 
charter before that of Elizabeth in 1576, by which the town was 
incorporated under the name of the bailiff, burgesses and com- 
monalty of the borough of Daventry James I confirmed this 
charter in 1605-06, and Charles II in 1674-75 granted a new 
charter The corporation was reconstituted in 1835 During the 
civil wars Daventry was the headquarters of Charles I immediately 
before the battle of Naseby He is supposed to have slept at 
the Wheat Sheaf inn The last remains of the Clumac priory en- 
dowed by Simon de St Liz were removed during the 19th century 

The pronunciation of Daventry as “Dane-tree,” which is sanc- 
tioned by ancient local usage (c/ Shakespeare’s “Damtry,” 
Henry VI , pt 111 , act V ), is referred by tradition to the building 
of the town by the Danes Though the written element affords 
no definite proof of early pronunciation, the spelling “Daventrei” 
m Domesday is explicit, and in the legend of a seal of the Prior 
Nicholas (1231-64) reads “Davmtre” {Victoria County History, 
Northampton, vol 11 ) 

DAVEY OF FERNHURST, HORACE DAVEY, 

Baron (1833-1907), English judge, son of Peter Davey, of 
Horton, Bucks, was born on Aug 30, 1833, and educated at 
Rugby and University college, Oxford In 1861 he was called to 
the bar, and in 1875 became a Q C In 1880 he was returned to 
parliament as a Liberal, but lost his seat m 1885 On Gladstone’s 
return to power in 1886 he was appointed solicitor general and 
was knighted, but had no seat in the House, being defeated at both 
Ipswich and Stockport in 1886, in 1888 he found a seat at Stock- 
ton on-Tees, but lost it m 1892 As an equity lawyer Sir Horace 
Davey ranked among the finest intellects and the most subtle 
pleaders ever known at the English bar He was standing counsel 
to the University of Oxford, and senior counsel to the 
Charity Commissioners Among the cases m which he was 
engaged were the Mogul Steamship Case (1892), the trial of the 
bishop of Lincoln, and the Berkeley Peerage case In 1862 he 
married Miss Louisa Donkin, who, with two sons and four 
daughters, survived him In 1893 he was raised to the bench as a 
lord justice of appeal, and in the next year was made a lord^of 
appeal in ordinary and a life peer He died m London on Feb 
20, 1907. 


DAVID, ST , the patron saint of Wales, whose feast falls on 
March 1 Few historical facts are known regarding the saint, ' 
although there is reason to suppose he was born c 500 and died 
c 600 According to his various biographers he was the son of 
Sanddc, a prince of the line of Cunedda, his mother being Non, 
who ranks as a Cymric saint He seems to have taken a promi 
nent pait m the celebrated synod of Llanddewi Brefi ( see 
CAmiGANSHiRE) , and to have presided at the so called “Synod 
of Victory” held later at Caerleon on-Usk At some date unknown, 

Si David, as pen escolt, or primate of South Wales, moved the 
seat of ecclesiastical government from Caerleon to the remote 
hcadhnd of Mynyvv or Mcncvia, which is still under the name 
of St David’s {Ty Devn) the cithedral city of the western see 
St David founded numeious churches throughout South Wales 
(53 still recall his name) but apparently he never penetrated far- 
ther north than the region of Powys, although he seems to have 
visited Cornwall His shrine at St David’s became a notable 
place of pilgrimage, and at Henry I ’s request he was formally 
canonized by Cahxtus II about 1120 
The earliest known biography is that of Rhygyvarch (d 1099), one 
of the last British bishops of St David's, from whose work Giraldus 
Cambrcnsis (g v ) chiefly compiled an extravagant life Rhygyvarch’s 
Life has been edited with a translation by A W Wade Evans (1914) 

See also Catalogue of mss , books, etc , relating to St David, the 
cathedral Church of St Davids, etc (Cardiff, 1927) 

DAVID, lung of Judah and Israel, was the founder of the 
Judaean dynasty at Jerusalem The exact date of his reign is un- 
certain It used to be reckoned from 1055-1015 b c , but is now 
generally fixed at about 1010-970 bc Our principal source for 
his history is 1 Sam xvi -1 kings n Its very extent shows how 
deep was the impression he made upon the mind of his people , 
indeed, his popularity as a national hero is one cause of the diffi- 
culty we find m reconstructing his history Stories of exploits and 
incidents in his career were repeated with delight from generation 
to generation Groups of these stories were collected together, and 
from several such sources the history of his doings was compiled 
The editors have pieced their material so well together, however, 
that it is impossible for us to separate it with accuracy mto its 
constituent sources But the harmonizing has not been perfectly 
carried out, and the inconsistencies and duplications have enabled 
the critics to separate more or less clearly at least two mam 
sources The Greek text, again, varies veiy considerably from the 
Hebrew, offering a different collection of the narratives For de- 
tailed discussion of these problems the commentaries on Samuel, 
and Samuel (Books of) should be consulted Another history of 
David is to be found in 1 Chron xi -xxix , which is to some extent 
parallel to that m Samuel but omits many of the narratives On 
the other hand it contains much additional material, which is, how- 
ever, of inferior historical value It is much fuller on subjects 
which were the spfecial concern of the editor of Chronicles, such as 
details of temple arrangements and lists of officers It is particu- 
larly interesting because of its obvious tendency to idealize the 
character of David, and in this respect was the late stage of a 
process which must have begun soon after the death of the 
national hero, and of which we find traces even in Samuel 
The history in Samuel opens with an account of the anointing 
of David by Samuel as successor to Saul, whom Yahweh had re 
jected from the throne of Israel (1 Sam x\i 1-13) Samuel is 
instructed that the new king is to be found among the sons of 
Jesse, who dwells at Bethlehem, 5m south of Jerusalem A sacri- 
fice, is celebrated there, to which, beside Jesse and his sons, the 
elders of the town are invited David, busy in tending the sheep, 
is apparently too young to be summoned with his older brothers 
But when the oracle rejects each of the s 5 Ven elder brothers 
Samuel asks whether there is no other son, and David is sum- 
moned It is made clear that he is the chosen one, and Samuel 
anoints him This narrative, which is seemingly rather the con- 
clusion of Samuel’s history than the beginning of David’s, raises 
suspicions It will be noted that in 1 Sam xvn 13 seq the brothers 
of David are three in number (v 12 is harmomstic), not seven, 
and in I Chron 11 13-15, six It is highly improbable that the cere- 
mony could have been performed without some news of 1 
to the ears of Saul, and the later narratives seem to ignoi 
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Introduction to Saul — i Sam xvj 14-23 gives an account of 
David’s introduction to the court of Saul One of the king’s 
attendants, when a min is sought who can play the harp to chirm 
the moods of melancholy which have fallen upon Saul, recommends 
David, whom he describes not merely as a good harpist, but as ‘a 
mighty man of valour, and a man of war” — a description difficult 
to reconcile with the preceding narrative unless a considerable 
number of years be supposed to intervene David is summoned, 
and his manly beauty appeals to Saul, who makes him not only 
court harpist but also his own armour bearer 
The next section of the history in Samuel (xvu i-xvm 5) 
records the most famous exploit of David, his victory in single 
combat over the Philistine giant Goliath, and its consequences 
This account, however, ruses several serious difficulties First of 
all there is the fact that in 2 Sam xxi 19 the slaying of Goliath is 
attributed to Elhanan, one of David’s heroes An attempt to recon 
cile these contradictory statements is found in 1 Chron xx 5 
where the victim of Elhanan’s valour is described as “Lahmi, the 
brother of Goliath ” David’s exploit is not referred to in 1 Sam 
xxi 10-15, or in xxix , where some reference to it would have 
been expected, and on these and other grounds the simpler tradi 
Lion of 2 Samuel is usually preferred On the other hand, it may 
well have been some such valiant deed that first attracted Saul’s 
attention to David ( cj xiv 52), and accounted for the popularity 
of the latter which made him an object of jealousy to Saul Hence 
the narrative of r Sam xvu , though legendary, may be the ex- 
panded version of some historic combat m which David’s oppo 
nent was not Goliath Much more senous is the impossibility of 
reconciling the narrative with what precedes Although according 
to xvi Saul has already appointed David to be his musician and 
armour bearer, now David appears as an untried shepherd lad, 
sent by his father with provisions for his brothers in the Israelite 
camp His brothers treat him with a petulance hardly conceivable 
if he already stood well at court, and vv 55-58 show that neither 
Saul nor his captain Abner had ever heard of David before Some 
light is thrown upon this difficult problem by a study of the Greek 
versions, m one group of w hich, represented by the Vatican text, 
xvu 12-31, 41, 50, and xvu 55-xvm 5 are missing This shorter 
form of the tradition is much more intelligible, and more easy to 
reconcile with xvi It will be seen at once that xvu 32 follows xvu 
ix much more naturally than does v 12 Whether the Greek or 
the Hebrew text is original is a much-debated problem, but on the 
whole it is more likely that the additional verses m the latter are 
expansions, taken from another biography of David, than that the 
Greek is an abbreviated form of the Hebrew In xvm 1-4 we have 
the first notice of the friendship that grew up between Jonathan, 
Saul’s son, and David The investment of David m the apparel 
of Jonathan may be an alternative to the exchange of blood as a 
symbol of brotherhood, for the clothes of a man were regarded as 
in a sense part of his personality Otto Eissfeldt, however, has 
argued plausibly ( Theologische Blatter, Ort 1927) that this is 
part of a parallel tradition according to which David was armour- 
bearer and favourite, not of Saul, but of Jonathan, a theory which 
would explain some difficulties in the later narratives 
Conflicts with Saul —But now Saul becomes jealous of David, 
because he is the popular idol and his exploits are extolled beyond 
those of the king The development of this jealousy is described 
i' tu il\ in Mic shone* Giceh \ it -ion 01 x 111 iccoiding 10 which 
Saul remolds David nam p-r onil altendanLC at 'ho rouil >iid 
makes him tap'uin of a thousand soldu s T11 ln= rev po-'.ion 
D. iid is vciv succl=siuI a pc' his popui uiL\ iniua„cs, so Mi it S-ul 
becomes more alained ,han evu Michal, ‘'aula diugh„cr, lalls 
i'i Ion with David •’nd Su.l promise-, him her hand 11 hi will 
mi mp' nn almost nopo'*- b'c n k o» \ iloui, hoping th>* hi mav 
hi killed in iht eii'aa.o 11 I)i\id -imuds l.rilli mllv and ilaim? 
.he king s cl.uii'hii.r Saul anger now becomes a bene ha led, and 
he proposes 'o fon thun and the louit the os s issination oi David 
(xix 1 }. 'Ihe additional matter in the Hebrew, which includes the 
incident— a double of xix 9 seg — of Saul’s attempt to murder 
David, find his unfulfilled promise to give his daughter Merab to 
him, dest roys the ps> chological t ruth of the narrative The breach 
between Saul and David was made up, for a time, by Jonathan 


(xix 2-7), but further successes of David in war reawaken the 
dormant hatred of Saul, who hurls a spear at David, which the 
latter evades The story of Saul’s attempt to have David assassi 
nated m the house where he dwelt with Michal (xix 11-17), which 
bears all the marks of truth, is out of place here, when David has 
already fled (v 10), and may possibly be connected with xvm 
27 (see H P Smith m the International Critical Commentary ) 

Chapter xx , which records the covenant made by Jonathan with 
David and prepares the way for the story of David s kindness to 
Jonathan s son Menhaal seems to be independent of the traditions 
in which it is embedded, and has been expanded by the additional 
interview between the two friends, vv 40-42 It certainly cannot 
follow on xix 18-24, the story of David’s attempt to find sanctu 
ary with Samuel at Ramah, for it supposes David to be still at 
court and Jonathan to be unaware that David stands in peril This 
flight of David’s may possibly be fitted in after xxi 9 xx 1 is an 
ineffective attempt to remove the difficulty Next David goes to 
the sanctuary at Nob, where he had been wont to consult the 
priestly oracle (xxv 15), and, pretending that he is engaged on a 
secret expedition in Saul’s behalf, obtains of Ahimelech the priest 
bread from the sacred table and the sword of Goliath This narra 
tive may well follow xix 10, the incident of David s escape from 
the spear hurled at him by Saul The story goes on to relate the 
flight of David to the court of the Philistine king of Gath, Achish, 
where he escapes from the revenge which might otherwise have 
been taken upon him by feigning madness (xxi 10-15) This 
anticipates xxvn , and is out of place at this point of the history , 
surely David would not go to the very city of Goliath flaunting 
the sword of the giant! 

Outlaw Life — For years after his escape David lived the life 
of an outlaw He made his headquarters first at the stronghold — 
the traditional “cave” is a mistake — of Adullam, a Canaamte town 
said to have been captured by Joshua (Josh xn 15), probably on 
the western border of Judah, and about 1 2 miles from Bethlehem 
Here he was joined by his clansmen and by others who were in a 
desperate position, such as those who feared to be sold into slavery 
for failure to pay their debts, until his band numbered 400 men 
A probably secondary tradition xxn 3 seg , relates that he placed 
his father and mother under the protection of the king of Moab 
The following verse, which speaks of the seer Gad as in the com 
pany of David, is also probably a later tradition Saul was discon 
certed at this new development His hated rival had escaped his 
clutches, largely through the connivance of his son An Edomite, 
Doeg, who had been a concealed witness of the interview at Nob 
between Ahimelech and David, reported what had happened there, 
and Saul sent for Ahimelech In spite of Ahimelech’s protest that 
he had acted in all good faith with Saul, the king commanded that 
he and all the other priests of the sanctuary should be slaughtered 
His bodyguard refusing to carry out this command, he ordered the 
informer to act as executioner, and Doeg slew 85 priests of Nob— 
a suspiciously large number All living creatures m that town were 
also put to death, save Abiathar, one of Ahimelech’s sons, who 
escaped and took refuge with David 

Presently word was brought to David that the Philistines were 
raiding Kedah, south of Adullam , and, despite the reluctance of 
his followers to undertake so desperate an enterprise, the outlaw 
chief, envouraged by a priestly oracle, defeated the Philistines and 
ddivcicd Kedah Probabl> he nmn aincd hi? hand bv actintr at 
a pine, asprolei 01 of the chsrnct «*g iin-. 1 Midi .naiaudmg a 1 limp's 
on the pai t ot tin PhdiMucs and Ihdouns Still iw an oppor 
tunitv ot i apl tiling David vi hilt he vva 3 aw *v Irom die protection 
ot hrt stronghold ind prcpaicd to besiege hi n in Kcihh bul 
David .\a ned L\ Ihe 01 icle Ihli the inhilm- it- 01 Keilih would 
dchvei him up 10 Mul 11 hc> remain* ,1 v nhm then w tile dispersed 
his bind vhi h had now giovn to 60b ..nn David lived now the 
lue 01 1I11 hunted outlaw vv u dtiing from Mronghold to stronghold 
in thi border counln Pnpul. ■ tradition tells in \\ 11 , xxiv , xxm , 
of a visit of consolation from Jonathan, the attempt of the men of 
Ziph to betray David to Saul, and of David’s magnanimity m spar- 
ing Saul’s life when it was m his power to kill him, the two latter 
incidents appearing in duplicate The incident of David’s marriage 
to Abigail, the wife of a rich farmer who died a few days after he 
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had churlishly refused to pay David the levy for protection af 
forded him (xxv ), is important as showing how David maintained 
his band, and how he strengthened his position by matrimonial 
alliances (c/ xxv 43) 

Wearying at last of his precarious life he decided to place him- 
self under the protection of Achish, the Philistine ruler of Gath, 
from whom he obtained permission to establish himself and his 
band at Ziklag, which probably lay to the south of Judah Here 
for more than a year he maintained his troop by raids upon the 
Amalekites and other marauding Bedouins According to the 
rather improbable story of xxvn 10-12 he represented these to 
Achish as raids upon Judah, as though to give proof of his perma- 
nent alienation from his own people In any case Achish was con- 
vinced of David’s loyalty and took him and his band as part of the 
army which he led in an important campaign against Saul But on 
the eve of battle the Philistine captains, more distrustful than their 
leader, persuaded Achish to order David’s return to Ziklag David 
reached Ziklag to find that m his absence the Amalekites had 
raided and burned the town, carrying off with other booty David’s 
wives Pursuing the marauders he inflicted upon them a signal de 
feat, recovering all that had been carried off and much spoil in 
addition By distributing a part of his spoil among the rulers of 
the various towns in the south country and of the old haunts of 
his freebooting days he strengthened his hold upon the affections of 
that countryside In the meantime the Philistine campaign against 
Israel had been successful, and Saul and his sons, including Jona- 
than, lay dead upon the slopes of Mt Gilboa The fertile lowlands 
of Jezreel and the Jordan fell into the possession of the victors, 
and Saul’s son Ishbaal, who had escaped the fate of his brothers, 
maintained a shadowy sovereignty in the remote city of Mahanaim, 
the force behind his throne being Abner, Saul’s commander m- 
chief The news of Israel’s defeat and Saul’s death is brought (2 
Sam 1 ) to Ziklag by an Amalekite, who claims — in contradiction 
to the account in 1 Sam xxxi 4 — to have slain the wounded king, 
and offers to David the crown and bracelet which he had taken 
from the corpse Instead of receiving the reward which he doubt 
less looked for the messenger is slam at the command of David, 
who utters the noble dirge on Saul and Jonathan, 2 Sam 1 19-27 
The compiler avowedly takes the poem from the “Book of Jashar,” 
but there appears to be no cogent reason for denying that David is 
its author 

King at Hebron — David now takes a further step m bis 
advance towards the throne, for, in response to a Divine oracle, 
he establishes his household and his band in Hebron, where, at 
the age of 30 (if 2 Sam v 4 may be trusted), he is anointed lung 
by the Judaean clans there he reigned, according to the statement 
of 11 ii, seven and a half years His position as established ruler of 
an important town, on friendly terms with the neighbouring 
sheikhs, and allied by marriage with the families of Caleb and 
Jezreel (m Judah), was well secured Further such marriages are 
recorded in 111 3-5 It is quite in keeping with the constant tradi- 
tion of David’s chivalrous treatment of Saul that he should have 
sent a message of appreciation to the men of Jabesh Gilead for 
their pious act m burying the bodies of Saul and his sons, 11 46 
seq , and with his skilful diplomacy that the messengers should 
hint that Jabesh Gilead might do well to transfer its allegiance to 
himself — a hint which was for the time being ignored 

A conflict between the forces of Ishbaal, under Abner, and those 
of David, under Joab, which developed out of a contest between 12 
picked men on either side, ended greatly to the advantage of 
David’s men In the course of the struggle Abner slew Asahel, 
Joab's brother, thus creating a blood feud which had serious con 
sequences in the subsequent history Abner, recognizing that the 
cause of Ishbaal was hopeless took to himself one of haul's con 
cubines, an infringement of Ishbaal s prerogative as Saul’s suc- 
cessor, with deliberate intent to raise a quarrel with his lord which 
might provide him with a pretext for transferring lus allegiance to 
David When Ishbaal protested Abner sent an embassy to David 
offering to bring the northern clans over to him According to one 
story (111 12-16), David demanded the return of Michal to him, 
as an evidence of good faith but this story is consistent neitlier 
with itself nor with Us context In any case Abner, returning 
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from Hebron after arranging terms with David, was summoned 
back by Joab and treacherously slam in pursuance of the blood- 
feud David was indignant, and showed his indignation by accord 
ing burial to Abner and proclaiming a fast Apparently Joab was 
both too strong and too useful for the king to punish him, so 
David handed over that task to his God The position of Ishbaal, 
deprived of Abner’s help, went from bad to worse, and he was 
eventually assassinated by two of his own followers They brought 
his head to David, but received the same reward as the Amalekite 
who thought to have found favour with David by his claim to have 
killed Saul Following this the northern tribes swore allegiance 
to David at Hebron, and he became king of the united peoples 
Here we may place the two successes over the Philistines narrated 
m v 17-25 

Capture of Jerusalem — Another important stage in David’s 
career was marked by the capture of Jerusalem, an ancient Jebusiti 
stronghold which had never been in Hebrew hands Regarded as 
impregnable by its inhabitants, who treated David’s threat with 
derision, it was captured by the ascent of a shaft which had been 
pierced through the rock to afford the city a water supply The 
stronghold was further fortified by David, who built himself a 
cedarwood palace, the materials and artificers for which were fur 
mshed by Hiram, king of Tyre — another indication of David s 
growing importance David also enlarged his harem 

The king now turned his attention to the ark of Yahweh, which 
had remained m obscurity since its return from the Philistines in 
the early youth of Samuel It was brought up from Baal of Judah, 
and, after having been temporarily housed with Obed Edom owing 
to an untoward incident during its progress, was placed in a spe- 
cially prepared pavilion in the citadel, amid great rejoicings That 
the king should have proposed to build a temple worthy to stand 
beside his palace is quite natural, and ch vn , which relates how 
Nathan the prophet, after first sanctioning the project, forbade it 
in the name of Yahweh, may, though comparatively late, be based 
on a historical foundation There follows m vm a summary of 
military successes achieved by David and Joab his commander- 
in chief The concluding verses show that the court had been 
properly organized and a bodyguard of mercenaries provided for 
the king The lame Mephibosheth ( Meribaal), Jonathan’s son, 
was admitted to the royal table as the king’s pensioner, and his 
family estates were restored to his use 

A friendly embassy from David to the newly crowned king of 
Ammon was treated with insult, and a war ensued, in which the 
Ammonites, who succeeded m gaming considerable Aramean sup- 
port, were completely defeated, and their chief city was captured 
by David after a siege It was during this campaign that David 
m order to obtain for himself the beautiful Bathsheba, caused 
Joab deliberately to abandon her husband, Uriah the Hittite mer- 
cenary, to an Ammonite assault Not only were the Syrian allies 
of Ammon reduced to submission, but Edom was completely sub- 
jugated by Joab 

Internal Troubles — From this time on David’s reign was 
undisturbed by foreign attack, but, in the absence of necessity for 
standing together against a common foe, internal troubles devel- 
oped In part these proceeded from the king’s own household 
Absalom, his third son, having contrived the murder ot Amnon 
the eldest, in revenge for an assault upon Absalom’s sister Tamar, 
fled the country and took refuge with his mother’s father, Talmai 
king of Geshur After three years Joab satisfied the unexpressed 
longing of David for his son’s return, for which he secured per 
misSion by a stratagem Absalom was excluded from the court for 
two years, and when David was fully reconciled to receive him 
began to plot against his father He succeedeckm creating a party 
for himselt, and after some four (so read in xiv 7) years raised 
the standard of revolt in Hebron David was compelled to flee in 
haste to Gilead, abandoning Jerusalem to Absalom The first bat 
tie between the forces resulted in the total defeat of Absalom 
who was slain, against the express command of David, by Joab 
David was welcomed back by the people, but the northern tribes 
resented the precedence which was claimed by Judah on the ground 
of kinship to the king This discontent rflamfested itself in a re- 
bellion headed by Sheba, a Benjamite, who eventually threw 
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self into the walled uty of Abel ol Bcth-Maacah There he was 
besieged by David's arnay under Joab To avoid the disastrous 
consequences of a prolonged siege the inhabitants slew Sheba and 
threw out his head to Joab, who had agieed to draw off his forces 
on that condition It should be said that some scholars, eg, 
Winckler and S A Cook (Notes on Old Testament History , pp 
3-17), have argued forcibly that the revolts of Absalom and Sheba 
should be dated in a much earlier period of David’s reign The 
remaining chapters of 2 Samuel interrupt the history of David, 
which is resumed m 1 Kings 1 They contain fragments relative to 
David which have been inserted here by different editors The two 
poetical pieces, 2 Sam xxii i-xxm 7, are not Davidic it will be 
recognized at once that they interrupt the catalogue of David’s 
heroes and their exploits, which xxiii 8 resumes from xxi 22 The 
story of xxi r-14, relating how David delivered over to the men 
of Gibeon sexen of Saul’s descendants to be impaled, and how, 
moved by the pathetic fidelity of Rizpah, he gathered the bones 
of these men and of Saul and Jonathan to be decently interred, is 
probably historic, though not in its proper chronological order The 
story of the census and its disastrous results, xxiv , may possibly 
come from the same source, though some parts of it may be later 
insertions 

The closing scenes of David’s life, 1 Kings l-u 11, show the old 
warrior enfeebled by age, and the succession to his throne the sub- 
ject of intrigue His eldest surviving son, Adomjah, regarded him- 
self as the heir Like Absalom, he was of great personal charm 
and a favourite with numbers of the people, his outstanding sup- 
porters being Joab and Abiathar Like Absalom, too, he sought to 
make his position secure by assuming the state suitable to the heir- 
apparent He made a great feast for the men of Judah, inviting the 
king’s sons but deliberately ignoring Solomon, Bathsheba’s son, 
the prophet Nathan, and David’s “mighty men,” who evidently 
constituted a party in favour of Solomon’s succession Bath- 
sheba and Nathan contrived to secure from David the ratification 
of an old promise that Solomon should succeed to the throne, and 
the aged king roused himself to make arrangements for the formal 
proclamation of Bathsheba’s son Adomjah’s followers were seized 
with panic, and he himself sought sanctuary by taking hold of the 
horns of the altar, whence he suffered himself to be removed upon 
a rather equivocal promise by Solomon that his hfe should be 
spared The remainder of the story records, with some later ex- 
pansion by a Deuteronomic editor, how David left instructions to 
Solomon that Joab and Shimei should be put to death, but kind- 
ness shown to the family of Barzillai This ungenerous treatment 
of Joab, to whom more than to any man he owed the success of 
his career, and the virtual recantation of his promise to spare 
Shimei strike an unpleasant note in our ears Nor does the con- 
sideration of the king’s failing powers and of his possible fear that 
Solomon’s position might be endangered by adversaries whom he 
himself had felt free to spare completely mellow its harshness 
And so, after a reign of 40 years, David slept with ms fathers 

David’s Character and Work — Rightly to estimate the 
character and work of David we must judge him by the standards 
of his own day His military capacity is proved by the uniform 
success he achieved as commander Even though the story of his 
conflict with Goliath may be legendary it undoubtedly gives us the 
measure of his reputation for personal biavery To these qualities 
he added astute diplomacy and far-seeing statesmanship That at 
times be resorted to deceit — as, for example, in the employment of 
Hushai to spy upon the movements of Absalom— is true, but this 
Would be commended by his own age and is reputable even to'day 
He knew well how to wait hia opportunity, and instead of snatch- 
ing at the kingship- in haste allowed the fruit to ripen until it fell 
into his hands, all the while strengthening his hold upon his fellow 
countrymen His choice of Jerusalem as capital is an excellent ex- 
ample of his wisdom In seizing it he furnished himself not only 
with a secure citadel, whose natural strength was shown later by its 
desperate resistance to Babylonians and Romans, but also with a 
centre of government not so closely associated with his own tribe 
of Judaii as was Hebron, and one therefore less likely to cause 
jealousy tin the part of^ northern Israel His real monument was 
the united kingdom which he established, its influence stretching 


right up into Syria, it was the most powcrlul empire that ever 
Palestine produced True, his opportunity was exceptional, be 
cause neither Egypt, Assyria, nor Babylon was at the time in a 
position to challenge his progress, but to have achieved it at all 
was wonderful We can readily undeistand that the Jews of latei 
days looked back to David as the ideal king and pictured the 
ruler of the happy day for which they hoped as a second David 
David may be charged with harshness in the treatment of con 
quered peoples — though the true meaning of 2 Sam xn 3 1 is that 
he set the people of Rabbah to menial labour, not that he tortured 
them, but in this respect he compares favourably with his con- 
temporaries His delivery of Saul’s descendants to be impaled was 
but obedience to the will of Yahweh as he understood it And on 
the other hand his record is marked by chivalrous treatment of 
his foes on several occasions Even his outstanding faults, the 
murder of Uriah that he might obtain Bathsheba, and his weakness 
m dealing with his sons, though we need not palliate them, were 
less heinous a thousand years before Christ than they would be 
to day He was a sincerely religious man, a devout worshipper of 
Yahweh, as may be seen from his care for the Ark Though his 
relationships with the prophets Gad and Nathan may have been 
idealized by later editors he certainly was more amenable to pro 
phetic guidance than was Saul He was assuredly not the soldier- 
saint of Chronicles, or the Psalmist of profound religious expe- 
rience But while it is improbable that he was the author of any of 
the Hebrew hymns he was undoubtedly a musician and a poet 
The dancer of 2 Sam vi would naturally be the singer, too, and 
there is good reason for believing the elegy on Saul and Jonathan 
and the little dirge on Abner, 2 Sam m seq 33, are of David’s 
composition Moreover, the attnbution of Psalms to David, 
though mistaken, is most easily understood if he was really a 
minstrel (cf also Amos vi 5) 

Greatly loved in his day, deeply revered by those who came after 
him, David was perhaps the most winsome chaiacter m Hebrew 
story, lovable, because so human, even m his faults A great war- 
rior and a great statesman, his importance as the real constructor 
of the Hebrew kingdom can hardly be overestimated 
Bibliography — See the articles David in Hastings’ Did Bible and 
the Ency Bib , the Commentaries on Samuel by H P Smith, Dhorme 
and Caspan, S A Cook, Critical Notes on Old Testament History, 
R Kittel, Geschichte des Volkes Israels, u pp 108-187, Gestallen 
und Gedanken m Israel, pp 120-157 (W R S , W L W ) 

DAVID I (1084-1153)! king of Scotland, the youngest son 
of Malcolm Canmore and (Saint) Margaret, sister of Edgar 
Aethebng, married in 1113 Matilda, daughter and heiress of 
Waltheof, earl of Northumbria, and thus became possessed of 
the earldom of Huntingdon On the death of Edgar, king of Scot 
land, in 1107, the territories of the Scottish crown were divided 
in. accordance with the terms of his will between his two brothers, 
Alexander and David Alexander, together with the crown, re- 
ceived Scotland north of the Forth of Clyde, David the southern 
district with the title of eafl of Cumbria The death of Alexander 
I in 1124 gave David possession of the whole In 1127, in the 
character of an English baron, he swore fealty to Matilda as 
heiress to her father Henry I , and when the usurper Stephen 
ousted her m 1135 David vindicated her cause in arms and invaded 
England But Stephen marched north with a great army, where- 
upon David made peace The peace, however, was not kept 
After threatening an invasion m 1137, David marched into Eng- 
land m 1138, but sustained a crushing defeat on Cutton Moor m 
the engagement known as the battle of the Standard He returned 
to Carlisle, and soon afterwards concluded peace In 1141 he 
joined Matilda m London and accompanied her to Winchester, 
but after a narrow escape from capture he returned to Scotland 
Henceforth he remained in his own kingdom and devoted himself 
to its political and ecclesiastical reorganization A devoted son 
of the church, he founded five bishoprics and many monasteries 
In secular politics he energetically forwarded the process of feudal- 
lzation which had been initiated by his immediate predecessors 
He died at Carlisle on May 24, 1153 
DAVID II (1324-1371), king of Scotland, son of King Rob 
eft the Bruce by his second wife, Elizabeth de Burgh (d 1327), 
was bom at Dunfermline on March $, 1324 In accordance with 
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the terms of the treaty of Northampton he was married in JuK 
1328 to Joanna (d 1362), daughter of the English king, Edward 
II , and became king of Scotland on his father’s death in June 
ij29, being crowned at Scone in November 1331 Owing to the 
victory of Edward III of England and his protegi, Edward 
Baliol, at Halidon Hill m July 1333, David and his queen were 
sent for safety into France, reaching Boulogne in May 1334, an d 
being received very graciously by the French king, Philip VI 
Little is known about the life of the Scottish king in France, 
except that Chateau Gaillard was given to him for a residence, 
and that he was present at the bloodless meeting of the English 
and French armies at Vironfosse in October i,,39 Meanwhile his 
representatives had obt uned the upper hand in Scotland, and 
David was thus enabled to return to his kingdom m June 1341, 
when he took the reins of government into his own hands In 
1346 he invaded England in the interests of France, but was 
defeated and taken prisoner at the battle of Neville’s Cross m 
October of this year, and remained in England for eleven years, 
living principally m London and at Odiham in Hampshire His 
imprisonment was not a rigorous one, and negotiations for his 
release were soon begun Eventually, in October 1357, after 
several interruptions, a treaty was signed at Berwick by which 
the Scottish estates undertook to pay 100,000 marks as a ransom 
for their king David, who had probably recognized Edward III 
as his feudal superior, returned at once to Scotland, but owing 
to the poverty of the kingdom it was found impossible to raise the 
ransom A few instalments were paid, but the king sought to get 
rid of the liability by offering to make Edward III , or one of his 
sons, his successor in Scotland In 1364 the Scottish parliament 
indignantly rejected a proposal to make Lionel, duke of Clarence, 
the next king , but David treated secretly with Edward III over 
this matter, after he had suppressed a rising of some of his un 
ruly nobles The king died 111 Edinburgh Castle on Feb 22, 1371 
His second wife was Margaret, widow of Sir John Logie, whom he 
divorced m 1369, but he left no children, and was succeeded by 
his nephew, Robert II David was a weak and incapaule ruler, 
without his father’s patriotic spirit (See Scotland, Utstory ) 
DAVID, the name of three Welsh princes 
David I (d 1203), a son of Prince Owen Gwynedd (d 1169), 
came into prominence as a leader of the Welsh during the expe 
dition of Henry II in n 57 In 1170 he became lord of Gwynedd 
(1 e , the district around Snowdon), but some regarded him as a 
bastard, and Gwynedd was also claimed by other members of his 
family After fighting with varying fortunes he sought an ally in 
the English king, whom he supported during the baronial rising m 
1173 , after this event he married Henry's half sister Emma But 
his enemies increased m power, and about 1194 he was driven from 
Wales by the partisans of his half-brother Llewelyn ap Iorwerth 
The chronicler Benedictus Abbas calls David rex, and Rhuddlan 
castle was probably the centre of his vague authority 
David II (c 1208-1246) was a son of the great Welsh pnnee, 
Llewelyn ap Iorwerth, and through his mother Joanna was a 
grandson of King John He married an English lady, Isabella de 
Braose, and, having been recognized as bis father’s heir both by 
Henry III and b> the Welsh lords, he had to face the hostility of 
his half-brother Gruffydd, whom he seized and imprisoned in 
1239 When Llewelyn died in April 1240, David, who had already 
taken some part in the duties of government, was acknowledged 
as a prince of North Wales, doing homage to Henry III at Glou- 
cester He was soon at variance with the English king, who ap- 
pears to have espoused the cause of the captive Gruffydd Henry’s 
Welsh campaign m 1241 was bloodless but decisive Gruffydd was 
surrendered to him , David went to London and made a full sub- 
mission, but two or three years later he was warring against some 
English barons on the borders To check the English king he 
opened negotiations with Innocent IV , doubtless hoping that the 
pope would recognize Wales as an independent state, but here, as 
on the field of battle, Henry III was too strong for him Just 
after Henry’s second campaign in Wales the prince died in March 
1246 * 

David III (d 1283) was a son of Gruffydd and thus a nephew 
of David II His life was mainly spent in fighting against his 
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brothei, the reigning prince, Llewelyn ap Gruffydd His first revolt 
took plate in 1254 or I2 55. and after a second about eight years 
later he took refuge 111 England, returning Lo Wales when Henry 
III made peace with Llewelyn in 1267 Then about 1274 the same 
proLess was repeated David attended Edward I during the 
Welsh expedition of 1277, receiving from the English king lands 
in North Wales, but in 1282 he made peace with Llewelyn and 
suddenly attacked the English garrisons, a proceeding which led 
to Edward’s final conquest of Wales After Llewelyn’s death in 
Decembei 1282 David maintained the last struggle of the Welsh 
for independence All his efforts, however, were vain, in June 
1283 he was betrayed to Edward, was tried by a special court and 
sentenced to death, and was executed with great barbarity at 
Shrewsbury m October 1283 As the last native prince of Wales, 
David’s praises have been sung by the Welsh bards, but his char 
acter was not attractive, and a Welsh historian says “his life was 
the bane of Wales ” (See Wales, History ) 

DAVID, FtfLICIEN (1810-1876), French composer, was 
bom on April 13, 1810, at Cadenet (Vauclusc) He was a preco 
cious child, and composed a string quartet at the age of 12 He 
was educated at the Jesuit college at Aix, and became choirmaster 
at St Sauveur at Aix for a year He then studied for a while at 
the Fans Conservatoire In 1831 he joined the sect of Saint 
Simomans, and in 1833 travelled in the Near East m order to 
preach the new doctrine After three years’ absence he returned 
to France and published a collection of Oriental Melodies for the 
pianoforte For several years he worked m retirement, and wrote 
two symphonies, some chamber music and songs On Dec 8, 
1844, he suddenly leapt mto fame with his symphonic ode Je 
Disert, produced at the Conservatoire In this work David at- 
tempted in simple strains to evoke the majestic stillness of the 
desert Notwithstanding its title of “symphonic ode,” Le Disert, 
has little in common with the symphonic style What distinguishes 
it is a certain naivete of expression and an effective oriental col- 
ouring His succeeding works, Motse au Stmt (1846), Ckristophe 
Colomb (1847), L’Eden (i 848\ scarcely bore out the promise 
shown in Le Disert David produced several operas La Perle 
du Bristl (1851), Hcrculanum (1859), Lalla-Roukh (1862), Le 
Saphir (1865) He died at Saint-Germain en-Laye on Aug 29, 
1876 At a time when the works of Berlioz were still unappie 
mated by the majority of people, David succeeded in making the 
public take interest in music of a picturesque and descriptive 
kind Thus he may be considered as one of the pioneers of modern 
French musical art 

See R Brancour, Fihcien David (1911), with full bibliography 

DAVID, GERARD [Gheeraert Davit] (7-1523), Neth- 
erlands painter, bom at Oudewater, in Holland, was the last 
great mister of the Bruges school He was only rescued from 
complete oblivion m 1860-63 W J H Weale, whose researches 
in the archives of Bruges brought to light the mam facts of 
the master’s life David came to Bruges m 1483, presumably 
from Haarlem, where he had formed bus early style under the 
tuition of Ouwater, he joined the gild of St Luke at Bruges in 
1484, and became dean of the gild in 1501, he married, in 1496, 
Cornelia Cnoop, daughter of the dean of the Goldsmiths’ gild, 
became one of the leading citizens of the town, died on Aug 
13, 1523, and was buried in the Church of Our Lady at Bruges 

In his early work he had followed the Haarlem tradition as 
represented by Dirck Bouts, Ouwater and Geertgen of Haarlem, 
but already gave evidence of his superior power as colourist To 
this early period belong the “St John” of the Kaufmann collec- 
tion m Berlin, and "St Jerome” in the Salting collection (National 
Gallery, London) In Bruges he studied and copied masterpieces 
by the Van Eycks, Van dec We>den, and Van der Goes, and came 
under the direct influence of Hans Memlinc From him he 
acquired the intensity of expression, the increased realism in the 
rendering of the human form and the orderly architectonic 
arrangement of the figures In 1515 he visited Antwerp, and 
became impressed with the life and movement in the Work of 
Quentin Matsys, who had introduced a more intimate and more 
human conception of sacred themes David’s “Pieta” m the 
National Gallery, and the "Descent from the Cross,” in tea® 
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Cavallo collection, Pans, were punted under tins influence and DAVID, PIERRE JEAN** ^«S6) 
are remarkable for their dramatic movement But the works on d’Angers French sculptor was born at Angers " Mar y 
which David’s fame rests most securely aie the great alt ir pieces 1780, and died in Pans on Jan 4, 1856 The son ot a carver ne 
executed by him before his visit to Antwerp— the “Marriage of went to Pans at 17 with n francs m his pocket to .tudy under 
St Cathenne ” at the National Gallery , the triptych of the “Ma Roland After a year and a half s struggle he received a m 
donna Enthroned and Saints” of the brignolc Sale collection in annuity from the municipality of Angers and in 1811 won theory 
Genoa theTnnunciatmn” of the Sigmaringen collection, and A Rome, and was sent to Italy, where he worked for some fime 
above all, the “Madonna with Angels and Saints” at Rouen Of in Canova’s studio Returning to Pans in 

■V— ,nllU “ Ce ‘ , iWSuo tSSflf STtoiS 

Eberhard Freiherr von Bodenhausen published in 1905 a very England, and in 1828 and 1834, Germany Always a Radical in 
comprehensive monograph on Gerard David and hts School (Mu- politics, he had to leave Trance for a short period after the Coup 
mch P F Bruckmann ), together with a catalogue raisonne of his d’etat of Dec 1851 Many of the most famous men and womer 
works, which, after careful sifting, are reduced to 43 of his time sat to David for busts or medallion 1 A ■ 

DAVID JACQUES LOUIS (1748-1825), French painter, plete collection, originals or copies, is to be seen m the Musee 
was born in Pans on April 30, 1748 His father was killed in a David at Angers Among David’s most important works are the 
duel when the boy was but nine years old His education was sculptures on the pediment of the Pantheon, showing the prin- 
beeu’n at the College des Quatre Nations, but he was soon placed cipal personages m France since the Revolution grouped round a 
by his guardian in the studio of Francois Boucher Boucher rec- figure of “La Patne", the Gutenberg monument at btras urg , 
ommended him to J M Vien, the pioneer of the classical reaction the monument to General Gobert in Pere Lachaise, the Th - 
in painting Under him David studied for some years, and, after lopoemen” in the Louvre, and the bust of Goethe, presented by 
several attempts to win the pnx de Rome, at last succeeded in him to the poet in 1831, in the public library at Weimar 
1775 with his “Loves of Antiochus and Stratomce” He then See H Joum, David d’Angers et ses relations htUrairei (1890) , 

tide, Winckelmann was writing, Raphael Mengs painting, and ' 3 1 

the treasures of the Vatican galleries helped to confirm David DAVIDISTS, a fancy name rather than a recognized designa 
in a taste already moulded by so many kindred influences This tion for three religious sects It has been applied (x) to the fol- 
severely classical spirit inspired his first important painting, “ Date lowers (if he had any) of David of Dinant, m Belgium, the 
obolum Behsano,” exhibited at Paris in 1780 The picture exactly teacher or pupil of Amalric (Amaury) of Bena, both of whom 
suited the temper of the times, and was an immense success It taught apparently a species of pantheism David’s Quaterm, or 
was followed by “The Grief of Andromache” (1783), “The Oath Quaternuli, condemned and burnt at Pans (1209), 1S a l° st hook, 
of the Horatu” (Salon, 1785), “The Death of Socrates,” "Love of known only by references in Albertus Magnus and Thomas Aqui- 
Pans and Helen” (1788), “Brutus” (1789) In the first years of nas, its author would have been burnt had he not fled (2) To the 
the revolutionary movement the fashion of imitating the ancients followers of David George or Jons (q v ) (3) To the followers of 
even in dress and manners went to the most extravagant length Trancis David (1510-79), the apostle of Transylvanian ututari- 
and it was at this time that David returned to Pans amsm (see Socinus, Unitarianism) 

The success of his sketch for the picture of the “Oath of the DAVIDOVIC, LJUBQMIR (1863-1940), Yugoslav poh- 
Tennis Court,” and his pronounced republicanism, secured David’s tician, was born at Vlaska in Serbia In 1901 he entered parlia- 
election to the Convention m Sept 1792, by the Section du ment and, the next year, with Ljubomir Stojanovid, founded the 
Museum, and in the January following his election into the Con- Independent Radical party In 1904 he became Minister of Edu- 
vention his vote was given for the king’s death David’s revolu- cation, in 1905 President of the Skupstina and in 1909 mayor of 
tionary ideas, which led to his election to the presidency of the Belgrade In that year he was one of the Serbian witnesses at 
Convention and to the committee of general security, inspired his the Fnedjung trial in Vienna, and soon afterwards Prof Ma 
pictures "Last Moments of Lepelletier de Saint Targeau” and saryk laid before the Austrian delegation the papers on which the 
“Marat Assassinated ” He also arranged the programme of the forgers had practised Davidovic’s signature In the Serbian 
principal republican festivals When Napoleon rose to power Coalition cabinet, formed during the Austnan invasion m Nov 
David became his enthusiastic admirer His picture of Napoleon I ^ I4i Davidovic again became Minister of Education, but in 
on horseback pointing the way to Italy is now in Berlin During I g I ^ he resigned office and remained in active opposition to 

this period he also painted the “Rape of the Sabines,” and Pa§id throughout the remainder of the World War In 1919 he 

“Leonidas at Thermopylae ” Appointed painter to the emperor, was elected chief of the newly formed Democratic party and 
David produced the two notable pictures “The Coronation” (of was Yugoslav premier from August of that year until Feb 1920 
Josephine), and the “Distribution of the Eagles” In July 1924 he again became Prime Minister at the head of a 

On the return of the Bourbons the painter was exiled with other coalition of Democrats, Slovene Clericals and Bosnian Moslems, 
regicides, and retired to Brussels, where he again returned to supported by the Croat peasants He was, however, replaced, in 

classical subjects “Amor quitting Psyche,” “Mars disarmed by 1924, by a purely Radical Government under Paihd Not active in 

Venus,” etc He rejected the offer, made through Baron Hum- the succeeding governments, Davidovic, however, led the demo- 
boldt, of the office of minister of fine arts at Berlin, and remained cratic party against the Government party in the elections of 
at Brussels till his death on Dec 29, 1825 1935 and 1938 

It i« difficult for a generation which has witnessed another com- DAVIDSON, ANDREW BRUCE (1831-1902), Scottish 
stnndardi 01 ■l’-tis'u. taste to realize the divme, was bom m 1831 at Kirkhill, Aberdeenshire, where his 
inse popularity in his o\o day Vet he father, Andrew Davidson, had a farm During his four years at 

\encrit,on a great influence Hi a pict ires Aberdeen university his mother supplied him fortnightly with pro- 

Ipinposition and draughtin’ inship end V1! ,i 0ns f rom the farm and sometimes walked the whole 20 miles 

»=ight u> lO charactci a re tudent, espc- f rom Kirkhill, handing the coach fee to her son He graduated 

Jpl> 01 Madame Recamnr, oi 'he Con- m ^g j n after three years as a schoolmaster, he entered 

jr 1E ‘ - , - ! “ s New college, Edinburgh, and was licensed to preach in 1856 For 

and Ac WfrcVto <n%d ZZ'Lr™ dorJJs bj* ]' L he p *f ch f ed o^astonally and took vacancies In 1858 

Jules Da\iin , Hh*"piffllcr , s g’mdson '1S80) , 1 Roscnthil, Dc.id he became assistant professor of Hebrew at New college He 
(1934) taught during the winter, and in the long vacation continued his 
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prepantion for his life work One year he worked in Germany 
under Ewald, another year he went to Syria to study Arabic In 
1862 he published the first part of a commentary on Job It was 
never finished and deils only with one third of the book but 
it is recognized as the hrst really scientific commentary on the 
Old Testament in the English language In 1863 he was appointed 
by the general assembly professor of oriental languages at New 
college He was junior colleague of John Duncan (Rabbi Duncan) 
till 1870 and then for 30 years sole professor He was a member 
of the Old Testament revision committee He died on Jan 26, 
1902 

Besides the commentary on Job he published a book on the 
Hebrew Accents, the onlv Scottish performance of the kind since the 
days of Thomas Boston His Introductory Hebrew Grammar his 
been widely adopted as a clissbook in theological colleges His 
Hebrew Syntax has the same admiublc clearness, precision and teach- 
ing quality His Commentary on the Epistle to the Hebrew* is one of 
a senes of handbooks toi Bible clisscs These were followed by com- 
mentaries on Job, Ezekiel, Nahum Habakkuk and Ziphinnh in the 
Cambridge series, and a Bible class pnmer on The Exile and Restora- 
tion His lectures on Old Testament Prophecy were published after 
his death by J A Paterson The Theology of the Old Testament 
in the “Intel national Theological Library’ is a posthumous volume 
edited by Salmond “Isaiah” in the Temple Bible was finished, but 
not revised, when he died, and he also had in lnnd the volume on 
Isaiah for the International Critical Commentary, to which must 
he added a mass of articles contributed to the Imperial Bible Dic- 
tionary, the Encyclopedia Bntannica and the chief religious reviews 
Various articles m Hastings’ Bible Dictionary were by Davidson, in- 
cluding the article “God ” Two volumes of sermons, The Called of 
God (with biographical introduction) and Waiting upon God, were 
published after his death 

DAVIDSON, JOHN (1837-1909), British poet, playwright 
and novelist son of the Rev Alexander Davidson a minister of 
the Evangelical Union, was born at Barrhead Renfrewshire, Scot , 
on April 11, 1837 In 1876 he studied for a session at Edin- 
burgh university, and then went as a master to various Scottish 
schools till 1890, varying his experiences in 1884 by being a clerk 
in a Glasgow thread firm He had married in 1885 and mean- 
while he had published his poetical and fantastic plavs, Bruce 
(1886), Smith, a Tragic Farce (1888) and Scaramouch in Naxos 
(1889) Determining at all costs to follow his literary vocation, 
he went to London in 1890 Fleet Street Eclogues (1893) at once 
established Davidson’s position among the younger generation 
of British poets He produced other books in prose but his 
most important work is found m his Ballads and Songs (1894), 
Second Series 0) Fleet Street Eclogues (1895), New Ballads 
(1897), The Last Ballad, etc (1898) all full of remarkably 
fresh and unconventional beauty Meanwhile, m 1896, he pro 
duced an English verse adaptation in For the Crown (acted by 
Forbes Robertson and Mrs Patrick Campbell) of Tranqois 
Coppde’s drama Pour la couronne, and he wrote several other lit- 
erary plays In later years he lived at Penzance, provided with a 
small civil list pension, but otherwise badly off, for his writings 
brought in very little money On March 23, 1909, he disappeared, 
in circumstances pointing to suicide, and six months later his body 
was found in the sea 

DAVIDSON OF LAMBETH, RANDALL THOMAS 
DAVIDSON, ist Baron (1848-1930), English divine, arch 
bishop of Canterbury, 1903-28, was with King Edward VII at 
his death in 1910 and crowned King George V in 1911 He vvis 
one of the four counsellois of state who acted as his majesty's 
commission when the king went to India in 1911, and again in 
1923 when the king went to the Mediterranean after illness 
During the whole of this period he took a leading part as spokes- 
man of the national church in the house of lords Lord Morley 
bore public witness to the effectiveness of his intervention m the 
critical debate on the Parliament act m 1914 He made important 
contributions in debates on temperance, divorce and various social 
and moral questions His influence was also constantly and sue 
cessfully exerted in matters affecting the welfare of native races, 
e g , m Kenya, and he made notable appeals on behalf of Christian 
minorities in the east In his educational policy he has steadily 
supported definite religious instruction m all schools, by teaeffers 
willing to give it 

Trusted by Englishmen of all classes for hts wisdom and good- 


ness, the archbishop commanded the confidence of Tree Church 
men to a greater degree than any of his predecessors He had a 
peculiarly anxious task during World War I On more than one 
occasion he lifted up his voice against lepnsals which had “as a 
deliberate object the killing and wounding of noncombatants” 
Twice he visited the troops 111 France In 1916 he placed himself 
at the head of a national mission which aimed at the deepening of 
religious life at home At an early date he gave public support to 
the proposals for i League of Nations, and it was recognized as 
specially fitting that he should preach the sermon at the opening 
of the third assembly m Geneva, 1922 In 1922 Davidson took 
the lead in issuing a vigorous protest, signed by the leaders of the 
Anglic in, Roman Tree Church and Jewish communions, against 
religious persecution in Russia In 1923 he made a successful 
public appeil for the retention of the ecumenical patriarchate at 
Constantinople 

The archbishop also took a deep interest in the work of the 
ihureh overseas He presided over the sixth Lambeth conference 
in 1970 attended by 252 out of the 368 bishops of the Anglican 
communion, and throughout the deliberitions adopted a strong 
forward looking attitude After the issue of the appeal to all 
Christian people by that conference he took a prominent part in 
securing widespread consideration of the proposals for the reunion 
of Christendom which it contained He actively forwarded con- 
ferences with the Tiee Church representatives in England, a series 
ot important meetings being held at Lambeth palace He further 
expounded the appeal to the gener il assemblies of the Church of 
Scotland, and the United Free Church of Scotland in 1921 In 
addition, the archbishop markedly developed friendly relations 
between the Anglican and Orthodox churches, and it was to him 
that the patriarch (Meletios IV) of Constantinople communi- 
cated his synod’s acceptance of the validity of Anglman ordina- 
tions in 1922 He also took ‘cognizance” of the conversations be- 
tween Anglican and Roman Catholic theologians held at Malines 
(1921-23) under the presidency of Cardinal Mercier, Pope Pius 
XI taking a similar “cognizance ” 

He was instrumental in securing the passage of the Church 
Assembly (rowers) act 1919, and from 1920 to 1928 presided 
over the church assembly with wisdom and courage During this 
period a large number of measures were passed The principal 
measure, dealing with Prayer Book revision, was rejected by the 
house of commons on Dec 15, 1927 This situation, however 
afforded an opportunity for an extraordinary uutburst of admira 
tion for the archbishop personally 111 all sections of the community 
In Feb 1978 he completed the 75th year of his prim icy — a pn 
macy longer than any since Archbishop Warhnm He displayed 
a remarkable combination of sincere piety, common sense, loyaltv 
to truth and sympathy with modern movements He resigned 
Nov 1928, was succeeded by Cosmo Lang, and was created a 
baron He died May 25, 1930 (G K A B ) 

DAVIDSON, SAMUEL (1807-1898), Irish biblical scholar, 
was bom near Ballymena He became 111 1842 professor of biblical 
criticism, literature and oriental languages at the Lancashire In 
dependent college, Manchester, but was obliged to resign in 1837 
on account of The Text of the Old Testament, and the Inter 
pretation of the Bible, written for a new edition of Horne’s Intro- 
duction to the Sacred Scripture In 1862 he removed to London 
to become scripture examiner in London university, and he spent 
the rest of his life in literary work He died on April 1, 1898 
Davidson was a member of the Old Testament revision commit- 
tee 

Among Davidson’s principal works are The Hebreiv Text of the 
Old Testament Revised (185s), Intioduction to the Old Testament 
(1862), On a Fresh Revision of the Old Testament (1873), The 
Doctrine of Last Things tn the New Tes,lamnt (1883), besides 
translations of the New Testament from Tischendorf’s text, Gieseler’s 
Ecclesiastical History (1846) and Furst’s Hebrew and Chaldee Lexicon 

DAVIDSON, THOMAS (1817-1883), British palaeontolo- 
gist, born in Edinburgh on May 17, 1817, was educated partly in 
the Edinburgh university and partly in France, Italy and Swit- 
zerland His Monograph of British Fossil Brachiopoda was pub- 
lished by the Palaeontographical society* (6 vol with 200 plates, 
1830-86) He also prepared an exhaustive memoir on “ReMjSSf 
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Brachiopoda,” published by the Linnean Society He waa elected 
FR S in 1857 He died at Brighton on Oct 14, 1885 

See biography with portrait and list of papers in Gcol Mag for 
1871, p 145 

DAVIES, ARTHUR B. (1862-1928), American painter, was 
bom at Utica, N Y , on Sept 26, 1862 He was a pupil of Dwight 
Williams at Utica, afterwards studying in New York and Chicago 
He became an adherent of the Romantic school of painting and 
made notable contributions in the fields of etching and colour 
lithography Among his more important works are “Dream” and 
"The Girdle of Ares,” in the Metropolitan Museum, New York 
city, “Maya, Mirror of Illusions,” in the Art Institute, Chicago, 
“Spring in a Valley ’ and “Night Overture,” in the Minneapolis 
Institute of Art, and “The Place of the Mother” and “Children 
of Yesterday,” in the Brooklyn museum In 1923 his picture, 
“After-Thoughts of Earth," procured for him from the Carnegie 
Trust a medal of the first class and $1,500 He died in Italy on 
Oct 24, 1928 

DAVIES, SIR HENRY WALFORD (1869-1941). 

knighted 1922, English organist and composer, was born at 
Oswestry, Salop, on Sept 6, 1869, and educated privately In 
1882 he became a chorister at St George’s chapel, Windsor, and 
m 1885 assistant organist to Sir Walter Parratt there From 1890- 
94 he was pupil and scholar at the Royal College of Music, where, 
in 1895, he became a teacher of counterpoint In 1898 he was 
appointed organist to the Temple church, a post which he held 
until 1923 From 1903-07 he was conductor of the London Bach 
choir in succession to Stanford, and from 1919-26 professor of 
music in the University college of Wales, at Aberystwith During 
the World War, with the rank of major, he worked for the 
organization of music among the troops, and m 1918 was made 
director of music to the RAF In 1919 he was appointed 
director of music and chairman of the National Council of Music, 
University of Wales, m 1924, Gresham professor of music He 
was organist of St George’s chapel, Windsor, 1927-32 

His compositions include two symphonies, and in the way of 
choral works, Everyman, a felicitous setting for chorus and or 
cbestra of the old morality play, which enjoyed wide favour, 
“Ode on Time" (1908), The Sayings of Jesus (1911) , “Dante 
Fantasy” (1914) , and Heaven's Gate , m addition to a quantity 
of church music, chamber music, part songs, etc Over and above 
his creative work, Walford Davies was for many years one of the 
most potent and stimulating forces (not least by means of his 
immensely popular radio talks) in musical education m England 
He wrote Music and Worship (1935), with Harvey Grace, and 
The Pursuit of Music (1936), and edited several song books In 
1937 he was created K C V 0 

DAVIES, HUBERT HENRY ( 1869-1917), English play- 
wright, was born in Cheshire on March 17, 1876 After some 
years of journalism m San Francisco, where he also produced a 
few vaudevilles, he returned to England $nd made a success in 
London with Cousin Kate and Mrs Gomnge’s Necklace Among 
his other comedies were The Mollusc (1907) and Doormats 
(1912), He produced The Outcast (19x4) His health broke 
down as the result of overwork in France as a hospital orderly 
during the World War, and he Was found dead at Robin Hood’s 
bay, Yorks, oh Aug 17, 1917 

DAVIES, SIR JOHN (1569-1626), English poet, was bap- 
tized on April 16, 1569, at TisbUry, Wiltshire He was educated at 
Winchester college, and became a commoner of Queen’s college, 
Oxtord, n T sSj In 1588 he entered the Middle lcnplt, and w is 
called to the bar m 1595 In his general onslaught on litera'uie 
in 1599 the archbrchop of Cantc-bury oidtrcd ’o be burnt his 
volume, AU Ojid’s Eu h ', s, 3 Bookts, by C M Epigrams, by J D 
(MidiTeburgh, 150S 5 ), which voitantd DosMiumous woik by 
Mai love The epigrams were probabl> earlier m de*e of com- 
position than the charming fragmem entitled Orchestra (1596) 
written I11 praise of dancing, and dedicated to the author’*, “verv 
friend, Master Richard Martin,” but in the rext jear the frond 
quarrelled, and Davies ,vas expe'led from the soucty 101 hivng 
stiuck Martin with a cudgel r lie hall of the M ddle Ir.nuk 
He spent the jear r F tcr his emulsion at Oxford m the composi'mii 


of his philosophical poem on the nature of the soul and its immoi- 
tality — Nosce teipsum (1599) Its force, eloquence and ingenuity, 
the orderly and lucid arrangement of its matter, place it among 
the finest of English philosophical poems In 1599 Davies pub 
lished a volume of 20 acrostics on the words Elisabetha Regina, 
entitled Hymns to Astraea He produced no more poetry except 
two dialogues contributed to Fiancis Davison’s Poetical Rhapsody 
(1608) In 1601 Davies was lestored to his position at the bar, 
after making his apologies to Martin, and m the same year he 
sat for Corfe Castle in parliament James I received the author 
of Nosce teipsum with great favour, and sent him (1603) to 
Ireland as solicitor general , he was knighted in the same year 
In 1606 he was promoted to be attorney-general for Ireland, and 
created serjeant at-arms One of his chief aims was to establish 
the Protestant religion firmly m Ireland, and he took an active 
part in the “plantation” of Ulster In 1612 he published his prose 
Discovene of the true causes why Ireland was never entirely sub- 
dued untill the beginning of his Majestie’s liappte raigne (ed H 
Morley in his Ireland under Elizabeth and James I [1890]) In 
the same year he entered the Irish parliament as member for 
Fermanagh, and was elected speaker after a scene of disorder in 
which the Catholic nominee, Sir John Everard, who had been 
installed, was forcibly ejected In the capacity of speaker he 
delivered an excellent address reviewing previous Irish parlia- 
ments He resigned his Irish offices in 1619, and sat in the English 
parliament of 1621 for Newcastle-under-Lyme With Sir Robert 
Cotton he was one of the founders of the Society of Antiquaries 
He was appointed lord chief justice in 1626, but died suddenly 
before he could enter on the office He had married (1609) 
Eleanor Touchet, daughter of George, Baron Audley She de 
v eloped eccentricity verging on madness, and wrote several fa 
natical books on prophecy 

Bibliography — In 1615 Davies published at Dublin Le Primer 
Discours des Cases et Matters m Ley resolves et adjudges en les Courts 
del Roy en cest Realme (reprinted 1628) He issued an edition of his 
poems m 162a His prose publications were mainly posthumous The 
Question concerning Impositions, Tonnage, Poundage was printed 
in 1656, and four of the tracts relatmg to Ireland, with an account 
of Davies and his services to that country, were edited by G Chalmers 
m 1786 His works were edited by Dr A B Grosart (1869-76), with 
a full biography, for the Fuller Worthies Library , also by H Morley 
for the “Carisbrooke Library" (vol x 1889) Nosce teipsum is 
printed m Arber’s English Garner (vol v 1882) 

DAVIES, JOHN, of Hereford (1565?— 16x8), English poet, 
was born at Hereford, and settled m Oxford as a writing master 
His principal work is the Microcosmus (1603), modelled laigely 
on Joshua Sylvester’s translation of the Semames of Du Bartas 
Among other works are — Mirum in modum (1602), The Holy 
Roode (1609), Wittes Pilgrimage (c 1610), The Scourge of Folly (c 
1611), The Muses Sacrifice (1612), and Wittes Bedlam (1607) His 
Scourge of Folly contains verses addressed to many of his contempo- 
raries, to Shakespeare among others He also wrote A Select Second 
Husband for Sir Thomas Overbury’ s Wife (1616), and The Writing 
Schoolmaster (earliest known edition, 1633) His woiks were collected 
by Dr A B Grosart (1873) for the Chertsey Worthies Library 
DAVIES (Davisius), JOHN (1679-1732), English classical 
scholar and critic, was born m London He was president of 
Queen’s college, Cambridge, and was considered one of the best 
commentators on Ciceio He edited the Tusculanae disputationes 
(1709), De natura deorum (17x8), De divmatione and De fato 
(1725), Academca (1725), De legibus (1727), De fimbus (1728) 
and other works Davies’s editions, winch were intended to 
supplement those of Graevius, show a great knowledge of history 
and philosophy, but are too free in emendation 
DAVIES, JOHN LLEWELLYN (1826-1916), English 
divine and educationalist, was born at Chichester on Feb 26, 
1826 He was educated at Repton and Trinity College, Cambridge 
where he was made a fellow in 1851 He was ordamed in the same 
year, and held successively several London livings He was given 
the crown living of Christ church, Marylebone m 1856, and in 
1889 became vicar of Kirkby Lonsdale, Westmorland, where he 
remained until 1908 Davies was closely associated with John 
Frederick Denison Maurice in the foundation of the Working 
Men’s College (1854), wrhere he taught for many years He was 
elected to the first London school board in succession to Huxley, 
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and from 1873-74 and 1878-86 was principal of Queen’s College, 
Harley street, founded by Maurice in 1848 for the advancement of 
women’s education Davies was an advocate of the higher educa- 
tion of women, a cause m which his sister, Sarah Emily Davies 
(q v ), was also prominent, and favoured the granting to women of 
university degrees and the Parliamentary franchise He died at 
Hampstead on May 17, 1916 With Vaughan he produced the 
well known translation of Plato’s Republic 
DAVIES, SIR LOUIS HENRY (1845-1924), Canadian 
politician and jurist, was born in Prince Edward Island in 1845, 
of Huguenot descent In 1882 he entered the Canadian parlia- 
ment as a Liberal, and from 1896 to 1901 was minister of marine 
and fisheries In the latter year he became one of the judges of 
the supreme court of Canada In 1877 he was counsel for Great 
Britain before the Anglo American fisheries arbitration at Hali- 
fax, in 1897 he was a joint delegate to Washington with Sir Wil- 
fred Laurier on the Bering sea seal question, and m 1898-99 a 
member of the Anglo-Americm joint high commission at Quebec 
In 1918 he became chief justice and a member of the privy coun- 
cil He died at Ottawa on May 1, 1924 
DAVIES, RICHARD ( c 1501-1581) Welsh bishop and 
scholar, was born m north Wales and educated at New Inn Hall, 
Oxford, becoming vicar of Burnham, Bucks, m 1550 He took 
refuge at Geneva during the reign of Mary In Jan 1560 he was 
consecrated bishop of St Asaph, whence he was translated, early 
in 1561, to the bishopric of St Davids Davies -was a member of 
the council of Wales, was very friendly with Matthew Parker, 
archbishop of Canterbury, and was consulted both by him and 
by Burghley, on Welsh concerns He took part m translating the 
New Testament mto Welsh, and assisted with the Welsh transla- 
tion of the Book of Common Prayer He helped to revise the 
“Bishops’ Bible” of 1568, bemg responsible for Deuteronomy and 
2 Samuel He died on Nov 7, 1581 
DAVIES, SARAH EMILY (1830-1921), British educa- 
tionalist, sister of John Llewellyn Davies (qv), was born at 
Southampton on April 22, 1830 She was educated at home, and 
later identified herself with the movement for the higher educa 
tion of women, being also one of a group of women who, about 
1858, were discussing the question of women’s suffrage at the 
Kensington Society In 1862 she became secretary to the com 
mittee which was formed to procure the admission of women to 
university examinations In 1867, Miss Davies, with the help 
of Mme Bodichon (Barbara Leigh Smith) and others, organized 
a women’s college at Hitchm, which was subsequently transferred 
to Cambridge as Girton college in 1873 From 1870 to 1873 she 
was a member of the London School Board, and withdrew to 
become mistress of Girton college, Cambridge, a post which she 
held for two years In 1873 she was elected a life governor of 
University college, London, and in 1882 became honorary secre 
tary of Girton college, retinng m 1904 She died in London on 
July 13, 1921 She published The Higher Education of Women 
(1886), and Thoughts on Some Questions Relating to Women 
1860-1Q08 (1910) 

See B Stephen, Emily Davies and Girton College (1927) 
DAVIES, WILLIAM HENRY (1871-1940), British poet, 
bom at Newport, Monmouth, April 20, 1871 After serving as 
apprentice to a picture-frame maker he tramped through America, 
crossed the Atlantic many times on cattle boats, became a pedlar 
and street singer in England, and after eight years of this life 
published his first volume of poems, The Soul's Destroyer, from 
the Marshalsea prison Next year appeared in prose The Auto 
biography of a Super Tramp (1908) with a preface by G Bernard 
Shaw, and also Nature Poems and Others Collected editions of 
his poems appeared m 1916, 1924, 1928 His poetry includes 
Forty New Poems (19x8), The Hour of Magic, and Other Poems 
(1922), A Poet’s Alphabet (1925), 2 he Song of Love (1926), 
Poems (1930-31, 1932) , The Loneliest Mountain (1939) He pub- 
lished a novel, A Weak Woman (1911), and volumes of nature 
studies, including A Poet’s Pilgrimage (1918), Later Days (1925)1 
The Adventures of Johnny Walker Tramp (1926) 

DAVILA, ENRICO CATERINO (1576-1631), Italian 
historian, was descended from a Spanish noble family His iro 


mediate ancestors had been constables of the kingdom of Cyprus 
for the Venetian republic since 1464 But in 1570 the island was 
taken by the Turks, and Antonio Davila, the father of the his- 
torian, had to leave it, despoiled uf all he possessed He travelled 
into Spain and France, and finally retuined to Padua, and at 
Sacco on Oct 30, 1576, he youngest son, Enrico Caterino was 
born About 1583 Antonio to ik this son to France, where he be- 
came a page in the service of Catherine dc’ Medici, wife of King 
Henry II In due time he entered the military service, and fought 
through the civil wirs until the peace in 1598 He then returned 
to Padua, where, and subsequently at Parma, he led a studious 
life until, when war broke out, he entered the service of the repub- 
lic of Venice During the whole of this active life he never lost 
sight of his early design of writing the history of those civil wars 
in Trince m which he had borne a part The success of the 
Istoria delle giurrc emit dt Francia was immediate and enormous 
CKer 300 editions followed, of which perhaps the best is the one 
published 111 Paris in 1644 Davila was murdered, while on his 
wav to take over Cremona for Venice in July 1631 

Tht Istona was translated into French by G Baudouin (1642) , 
into Spinish by Varen de Soto (Madrid, 1651, and Antwerp, 1686) , 
into Lnglish by W Aylesburv (1647), and by Charles Cotterel (1666), 
and into I atin by Pietro Francesco Cornazzano (1745) The best 
account of the life of Davila is that by Apostolo Zeno, prefixed to 
an edition of the history printed at Venice in 2 vols in 1733 

DAVIS, CHARLES HAROLD (1857-1933), American 
landscape painter, was born at East Cambridge (Mass), Feb 2, 
1857 A pupil of the schools of the Boston Museum of Fine Arts, 
he was sent to Pans in 1880 Having studied at the Academy 
Julian under Lefebvre and Boulanger, he went to Barbizon and 
painted much in the forest of Fontainebleau under the traditions 
of the "men of thirty ” He became a fuu member of the National 
Academy of Design in 1906 and received many awards, including 
a silver medal at the Pans Exhibition of 1889 He is represented 
by important works m the Metropolitan Museum of Art, New 
York, the Corcoran Art Gallery, Washington, the Pennsylvania 
Academy, Philadelphia, and the Boston Museum of Fine Arts 
The Union League club in New York had ai exhibition 01 his 
works m Feb 1927 

DAVIS, CUSHMAN KELLOGG (1838-1900), American 
political leader and lawyer, was born m Henderson, N Y , on June 
16, 1838 He was taken by his parents to Wisconsin Territory m 
the year of his birth, and was educated at Carroll college, Wau 
kesha, Wis , and at the University of Michigan, where he grad 
uated in 1857 After studying law he was admitted to the bar 
m i860 During the Civil War he served as a first lieutenant m 
1862-63 and m 1864 was an aide to Gen Willis A Gorman (1814— 
76) Resigning his commission in 1864, he settled in St Paul, 
Minn , where he soon became prominent both at the bar and, 
as a Republican, in politics He served in the State house of rep- 
resentatives in 1867, and was U S district attorney for Minne- 
sota (1868-73) Ifi 1874-76 he was governor of the State, and 
from 1887 until his death at St Paul, Nov 27, 1900, was a 
member of the U S Senate, where he was one of the acknowledged 
leaders of his party, an able and frequent speaker, and a com- 
mittee worker of great industry He was one of the peace com- 
missioners who negotiated and signed the treaty of Pans by 
which the Spanish American War was terminated In addition 
to various speeches and public addresses, he published an essay 
entitled The Law of Shakespeare (1899) 

Sf e sketch by W B Chamberlain m Michigan Alumnus, vol vii , 
PP I 33 -I 39 (Wox) 


DAVIS, HENRY WILLIAM CARLESS, C B E <1874- 
1928), British historian, a son of H F A' Davis of Stroud, 
Gloucestershire, was born on Jan 13, 1874 and educated at 
Weymouth college and Balhol college, Oxford He was a fellow of 
All Souls (1895-1902), and of Balhol (1902-21) During the 
World War he served in the War Trade Intelligence Depart- 
ment, and after attending the Peace Conference, directed the 
Overseas Trade Department In 1921 Davis was appointed pro- 
fessor of modem history at Manchester and in 1925 he returned 
to Oxford as regius professor of modem history He became, m 
addition, curator of the Bodleian Library m 1926 He was nvji. 



DAVIS 


84 

director of the Dictionary oj National Biography, when in 190-, 
the copyright of tint work pissed to thr Clarendon Press Davis s 
historical work was chiefly done in the mediaeval field and found 
expression in his England undrr xhc Normans and ingevms 
(1905), Mediaeval Europe (1911), a revised edition of the Select 
Charters of William Stubbs (191J) and Mcdwnal England 
(1924; The calendar of Anglo Norman Royal Charters 1066- 
1154, was not completed, owing to the difficulty of obtaining 
literary assistance during the World War Davis was able to 
finish only the first volume (1913; 

The considered judgment, exact scholarship and constructive 
imagination shown in his England under the Normans and 
Angevim brought him into prominence as an authority on medi 
aeval history This work was remarkable for its appreciation of 
the true position held by England in the period dealt with, and 
marks a definite advance m historical scholarship His Mediaeval 
Europe, though showing a masterly knowledge of the period, was 
written rather for the general public than for the serious student 
After the outbreak of war, Davis’s writings on subjects connected 
with modem political thought ( The Political Thought of Treit 
schke [1914], and various articles) demonstrated hts skill in the 
delineation of character and the exposition of policy, and he 
brought to this work in a very different held the same character- 
istic ability and thoroughness which had made his mediaeval 
studies famous He was exceptionally gifted as a tutor, par 
ticularly for those who, themselves, intended to become teachers 
Davis died of pneumonia on June 28, 1928, in Edinburgh, where 
he had gone to conduct an examination 
He contributed several articles to this Encyclopaedia 
DAVIS, HENRY WINTER (1817-1865), American polit- 
ical leader, was bom at Annapolis (Md ), USA, on Aug 16, 
1817 He graduated from the law department of the University 
of Virginia in 1S41, and began to practice law m Alexandria (Va ), 
but in 1850 removed to Baltimore (Md ) Early imbued with 
strong anti slavery views, he began political hie as a Whig, but 
when the Whig party disintegrated, became an “American” or 
“Know Nothing,” and as such served m the national House of 
Representatives from iS;o to 1861 In i860, not ready to ally 
himself wholly with the Republican party, he declined to be a 
candidate for the Republican nomination for the vice presidency 
After Lincolns election, he became a Republican, and was re- 
elected in 1802 to the National House of Representatives, m 
which his radical views commanded especial attention owing to 
his being one of the few representatives from a slave state From 
Dec i86j to March 1S65 he was chairman of the committee on 
foreign affairs With other radical Republicans Davis was a bitter 
opponent of Lincoln’s reconstruction plan of the Southern States 
On Feb 15, 1864, he reported a bill placing reconstruction under 
the control of Congress The bill finally passed both houses but 
failed to receive the approval of the president, who on July 8 
issued a proclamation defining his position On Aug 5, 1864, 
Davis joined Benjamin F Wade of Ohio, in issuing the so called 
1 Wade Davis Manifesto,” which violently denounced President 
Lincoln for encroaching on the domain of Congress He was one 
of the radical leaders who preferred Fremont to Lincoln m 1864, 
but subsequently supported the President In July 1865, he pub- 
licly advocated the extension of the suffrage to negroes He died 
m Baltimore (Md ), on Dec 30, 1865 
See The Speeches of Henry Winter Davis (1867), to which is pre- 
fixed an oration on his Me and character delivered in the House of 
Representatives by Senator J A J Creswel! of Maryland ' 
DAVIS, JEFFERSON (1808-1889), American statesman, 
president of the Confederate States of America, was born on 
June 3, 1808 on a farm on the present site of Faimew Todd 
county, Ky He was the tenth and youngest child of Samuel 
Davis (1755-1824), a descendant of a Welsh family that had 
settled originally in New Jersey, and he probably was a cousin of 
Samuel Davies (1754-1761), president of Princeton Samuel 
Davis was bom in Georgia, was a captain of infantry in the 
American revolution and subsequently was a planter He married 
Jane Cook (1759-1844). of Scotch Irish stock They moved to 
southwestern Kentucky in 1796, thence to Louisiana about 1810 


and still again to Wilkinson county, Miss 

Schooled in Kentucky and m Mississippi, Davis attended Tran- 
sylvania college Ky , in 1821-24, entered the U S Military Acad- 
emy in Sept 1824 and graduated no 23 m a class of 33, m July 
18 8 Albert Sidney Johnston was in a higher class during Davis’ 
radetship, and Robert E Lee and Joseph E Johnston belonged 
to the next junior class Davis remained in the army seven years, 
and served chiefly in Wisconsin, where a severe attack ot pneu 
monn left him with a facial neuralgia that often incapacitated and 
sometimes blinded him After 1831 he was never a man of 
robast health or of a normal nervous system 

Finding in 1835 that army life had become a routine, Davis 
resigned his commission as lieutenant and after marrying Sarah 
Knox Taylor, daughter of Col Zachary Taylor, started as a 
cotton planter in Mississippi His young bride died within three 
months of their marriage, and he spent the next ten years of his 
life on his plantation with his leisure devoted to hard reading 
He soon developed a system that was almost a model in the 
relat ons of master and slaves He gave the servant community 
a large measure of self-government and left in its hands through 
an interesting jury system, the trial of all petty offenders His 
own experience shaped his views knowing that his negroes were 
well fed, happy and advancing, he could not believe the evil 
alleged agam9t slavery 

An unsuccessful candidate of the legislature in 1843 and a 
Democratic presidential elector in 1844, Davis was elected to the 
US House of Representatives in 1845 He was married that 
same year to Varina Howell (1828-1907), granddaughter of Gov 
Richard Howell of New Jersey His service m Washington had 
hardly begun when the war with Mexico broke out and he was 
named colonel of the First Mississippi Infantry He resigned 
from Congress in June 1846, and speedily had his troops well 
drilled and ready to join in the advance of the army under Gen 
Zachary Taylor Davis and his regiment acquitted themselves 
well in the battle of Monterey Sept 21-23, 1846, and when 
Taylor’s reduced force was attacked at Buena Vista on Feb 22, 
1847, a stand by the Mississippians saved the day for the Ameri 
can forces and made Davis something of a national figure He 
was wounded in this battle and was forced to return to Mis 
sissippi, in the company of his troops, whose term of enlistment 
had expired He declined President Polk’s complimentary com 
mission as brigadier-general of volunteers, on the ground that 
officers of volunteers should be named by the States, but in Aug 
1847 he accepted appointment to the United States Senate and 
soon was named chairman of its committee on military affairs 
In 1851 the Democrats of Mississippi prevailed upon him, m the 
party’s interest, to become a candidate for governor He was 
defeated by a narrow vote, and was again in retirement for 18 
months, but upon the inauguration of Franklin Pierce m 1853, 
he became secretary of war and served for four years During 
this time he strengthened the coast defences, enlarged the army, 
directed valuable surveys for a railroad to the Pacific, introduced 
various betterments at West Point, and experimented with the 
use of camels as draft animals in the West Expansionist plots 
in Cuba and m Nicaragua were supposed to have lus support 
President Pierce’s endorsement of the repeal of the Missouri com- 
promise was probably the result of Davis’ influence with him 

Davis reentered the Unittd States Senate on March 4, 1857, 
but an affection of the eyes limited his activities for nearly two 
years In 1859-60 he was one of the foremost leaders of Southern 
Democrats m opposition to Stephen A Douglas During his first 
term in the senate (1847-51) he had argued that all the territories 
should be opened to slavery, but he had been willing to accept 
an extension of the line of the Missouri compromise to the 
Pacific After the verdict of the Supreme Court in the Dred 
Scott case he became more aggressive in his views of Southern 
rights and repudiated Stephen \ Douglas’ doctrine of squatter 
sovereignty He asserted that Congress had no right to deny 
admission to the Union to any territory because of the existence 
oyion existence of sl a ver> which he now frankly defended His 
opinions were fully set forth m a series of resolutions offered on 
Teb 2, i860, and subsequently adopted He did his utmost to 
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prevent the nomination of Douglas for the presidency, and after 
the split m the Democratic convention at Charleston, he sup 
ported Breckinridge and Lane, though he did not canvass for 
them 

Always a believer in the right of secession, Davis had favoured 
a convention of the Southern States in 1851, to consider what 
action they should take on the compromise of 1850, but until 
after the election of Lincoln in Nov i860 he never felt that 
circumstances justified a withdrawal from the Union The vie 
tory of the party opposed to slavery, the uncompromising attitude 
of the Republican senators, and the unwillingness of Piesident 
Buchanan to concede the right of a State peaceably to leave the 
Union, combined in the early winter of 1860-61 to convince 
Davis that the South in self protection should exercise its right 
of secession and should form a separate confederation He united 
with six other senators from the cotton States in an historic dec 
laration to this effect At the instance of his colleagues he con 
seated to serve on the “committee of thirteen” that sought a last 
minute settlement of slavery, but when he found that the Republi 
can members would accept no compromise, he voted against the 
committee’s report Although he believed further efforts at ac- 
commodation were futile, he intervened in South Carolina’s behalf 
111 an attempt to have the Federal garrison withdrawn from 
Charleston harbour Then, following the secession of his own 
State, he bade farewell to the senate on Jan 21, 1861, m a moving 
address 

CIVIL WAR CAREER 

Designated commander of his own State’s troops, Davis hoped 
for a military career in case of w ir Instead to his surprise and 
regiet, he was unanimously chosen by Congress provisional presi- 
dent of the Confederate States Feb 9, 1861 Fie was inaugurated 
at Montgomery, Ala , on Teb 18, 1861, was formally elected by 
the people on Oct 16, 1861, was again inaugurated, this time at 
Richmond, Va, under the “permanent constitution” on Feb 22, 
1862, and was holding the office of president when the Con- 
federacy collapsed 

Selecting a cabinet of moderate views and of no more than 
moderate ability, Davis sought to negotiate for a withdrawal of 
the Union troops from military posts in the South, and he did 
not order military operations to be opened at Charleston, S C , 
in April 1861, until he was convinced that the Lincoln administra- 
tion had sent an armed expedition to revictual and reinforce the 
garrison of Ft Sumter 

The easy victory of the Confederates at Bull Run, on July 21, 
1861, misled the South into believing that its independence would 
be won without great effort Even Davis himself, who had warned 
the Confedeiacy of the magmtude of its task, seems to have been 
so deluded m the summer of 1861 by the hope of speedy foreign 
intervention that he did not capitalize the war ardour of the first 
months of the struggle Events of the winter of 1861-62, how- 
ever, spurred him to a vigorous policy He procured the passage 
of a conscription law, and although the South had only one rolling- 
mill of any consequence, he contrived to manufacture cannon in 
sufficient numbers Side arms, powder, uniforms and quarter- 
masters stores were obtained in a country that had few facilities 
for making them A navy was constructed in improvised yards 
and by secret, adroit purchase abioad The war was financed on 
fiat money The feeble, disjointed transport system of the South 
was welded together and was made to serve 

The results of hard effort, coupled with the fortunate choice 
of good commanders, showed during 1862 in a senes of brilliant 
victories in Virginia It was otherwise on the Mississippi Friction 
among rival generals and a lack of co ordination led from dis- 
appointment to disaster A visit of Davis to the threatened front 
m Dec 1862 failed to change the situation The next year he 
decided on an offensive in the East m preference to reinforce- 
ment of the army on the Mississippi It was his most momentous 
decision and perhaps his greatest blunder, because the Eastern 
offensive failed at Gettysburg and the very next day, by the fall 
of Vicksburg, the Confederacy was cut in half 

In 1864, Lee maintained a successful defensive in Virginia, 


but in Tennessee and Georgia conditions went fiom bad to worse 
Davis had delayed too long in removing the unsuccessful Biaxton 
Bragg and after he at last relieved Bragg of command of the 
Army of Tennessee, he oftended public opinion by making him 
his chief military adviser On July 17, 1864, when Sherman 
was close to Atlanta, Davis supplanted Joseph E Johnston by 
John B Hood This most ruinous change led to the speedy break 
up of the only army that stood in the way of Sherman’s march 
to join Grant, who by this lime had pinned Lee to the Richmond 
defences The reaction against Davis, who was blamed for all 
this, was immediite and severe Congress no longer sustained 
him, the governors of North Carolina and of Georgia were openly 
antagonistic, the press denounced him, and Robert E Lee would 
probably have been named dictator in Davis’ place if Lee had been 
willing to countenance a revolution within the Confederacy The 
failure of the Hampton Roads conference, on Feb 3, 1865 to find 
uiy basis of peace, filled out the measure of Davis’ unpopularity 

Davis was perhaps too harshly judged by his contemooraries 
Fie never had a general military policy He was too prone to 
tike the course of immediate safety After the removal of the 
Confederate capital to Richmond, in May 1861, he laid too much 
emphasis on the defence of Virginia to the neglect of other parts 
of the Confederacy He acted on occasion as Ins own chit f of 
staff, and then, with no apparent reason for change, he left his 
field commanders entirely to their own discretion He became so 
absorbed m operations that he neglected the commissary and trans 
port Above all, he was not a good judge of men when his 
affection, his pride or his prejudice were involved, though it must 
be remembered to his credit that he kept his faith in Robert E 
Lee at a time when the press and the country decreed Lee a 
failure because of his unsuccessful campaign in Western Virginia 
Criticism sometimes aroused in Davis a dangerous obstinacy He 
could not brook open opposition and he was singularly sensitive 
This last named bad quality, his coldness and his personal dignity 
kept him from making an effective appeal to the emotions of his 
people He was unhappy m his dealings with a short-sighted, 
contentious congress, and he was maladroit in his foreign relations, 
particularly with France His loyalty to his friends was so ex- 
treme as to be a positive vice But against all his failings is to 
be set the fact that the agricultural South, with resources vastly 
inferior to those of the North, kept up the sLruggle for four years 
Perhaps the strongest single force m that defence, when all is 
said, was Jefferson Davis 

On the evacuation of Richmond, April 2-3, 1863, Davis re- 
moved the executive offices to Danville, Va , and thence to 
Greensboro, N C Journeying southward in the hope of reach- 
ing the Trans Mississippi department, he was captured near 
Irwinville, Ga, on May 10, 1865, and was transported to Ft 
Monroe, Va He was confined there, under threat of a trial for 
treason, until May 4, 1867, when he was admitted to bail and 
was allowed to go to Canada During the early part of his im- 
prisonment he was manacled and subjected to severities that 
impaired his health This maltreatment, and the effort of the 
North to make him a scapegoat, won for him the sympathy of 
the South and restored him to his former place in its affection 
Although he was twice indicted for treason, the proceedings were 
dropped after the general amnesty proclamation of Dec 25, 1868 
He subsequently visited Europe, served for a time as president 
of an insurance company and then retired to Beauvoir, the home 
of an admmng friend in Mississippi, where he wrote his Rise 
and'Fall of the Confederate Government in two volumes (1881) 
This is an excellent review of the constitutional questions under 
lying secession but is in many respects a singularly reticent ac- 
count of his administration He later composed A Short History 
of the Confederate States of America, issued posthumously in 
1890 He declined to take any part in politics on his return to the 
United States, and he was cheerfully engaged m his corre- 
spondence and in interviews with frequent visitors when a brief 
illness from a bronchial complaint terminated fatally on Dec 6, 
1889, in New Orleans, La He was buried there, but in 1893 his 
body was taken to Richmond and on May 31 was reln^vred in 
Hollywood cemetery 
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In person, Jefferson Davis wis imposing, ovei 6 ft in hught 
erect, thin and graceful in his movements His jaw was stiong, 
his eyes were grey blue, his nose wi, slightlv aquiline and his 
features were sharply cut He had much dignity of rmnnei and 
a fine voice, combined with unfailing personal courtesy 

All four of Davis’ sons piedeceased him Besides his widow 
by his second marriage, he left two daughters, Margaret Davis 
(1857-1909), who married J Addison Hayes, and Vanna ( ‘Win 
me”) Davis (1864-1898), known as the “daughter of the Con 
federacy,” horn in the confederate executive mansion She wrote 
several books that enjoyed some popularity Mrs Jefferson Davis 
lived until 1907, chiefly in New York Her biography of her 
husband in two volumes, Jefferson Davis A Memoir (1890) 
is a detailed and persuasive pictuie of Davis 
Bibliography — t H Alfnend and E A Pollard soon after the 
war wrote partisan lives that are now supplanted by Mrs Davis’ 
Memoir (see above), by W E Dodds Jeff o son Davis ( 1907) by 
A. C Gordons biography of the same title (1918) and by H J 
Eckenrodes Jefferson Davis, President of the South (1923), an 
exacting cntique of Davis' military policy Dunbar Rowland in 1923 
issued in ten volumes Jefferson Davis, Constitutionalist, Hi Letters 
Papers and Speeches Mrs Dunbar Rowland (Eron Rowland) pub- 
lished (1928) a biography Vanna Howell, Wife of Jefferson Davis 
W H Whitsitt pubhshed a tentative Genealogy in 1910 See also Allen 
Tate, Jefferson Davis His Rise and Pall (1929) (D S F ) 

DAVIS or DAVYS, JOHN (i55o?-i6os), one of the chief 
English navigators and explorers under Elizabeth, was born at 
Sandridge near Dartmouth about 1550 He early made several 
voyages with Adrian Gilbert In Jan 1583 he appears to have 
broached his design of a north west passage to Walsingham and 
John Dee, and in 1585 he started on his first north western expedi- 
tion He began by striking the ice bound east shore of Greenland, 
which he followed south to Cape Farewell, thence he turned north, 
and coasted the west Greenland littoral, and shaped a “course for 
China" by the north west In 66° N , however, he fell in with 
Baffin Land, and though he pushed some way up Cumberland sound, 
he turned back (end of August) He tried again in 1586 and 1587 , 
in the last voyage he pushed through the straits still named after 
him into Baffin’s bay, coasting west Greenland to 73 0 N , almost 
to Upernavik Many points m Arctic latitudes (Cumberland 
sound, Cape Walsingham, Exeter sound, etc ) retain names given 
them by Davis, who ranks with Baffin and Hudson as the greatest 
of early Arctic explorers and, like Frobisher, narrowly missed the 
discovery of Hudson’s bay via Hudson’s straits 
In 1588 he seems to have commanded the “Black Dog” against 
the Spanish Armada, and m 1591 he accompanied Thomas Caven- 
dish on his last voyage, with the object of searching “that north- 
west discovery upon the back parts of America ” After the rest 
of Cavendish’s expedition returned unsuccessful, he continued to 
rttempl on his ovv 1 act runt ilu passage of the Stmt of Magellan 
and oiacovvred the Iak'w' 1 Iind* \f cr Ins rDjin in 1493 he 
pubh-hed , valu'd, 'e tie disc on piacut’l n, ivig.it on in Tut Am- 
man's Scents (i;g t) end a mo „ thco meal work nf<rll 01 Id’s 
Hydrographical Description ( 595) II s inunuon o' bmk-tMft 
and doutfle quad’ ant (vailed ’ ' D> i, Qu diant’ ) held the fulcl 
long after Hadlev's rcPtct’ng qi ’diu t lud Litn itioduied In 
1 496—9/ Davis sailed wi h Raleigh (a« m is‘1,1 ot Sir \\ lltci’s own 
ship) to Cadi? and the Azores a id in 7598-1600 he accompanied 
a Dutch expec it ion to tie L”st Irdie= »« pilot In 160 f-03 he 
nccompmicd Si r James Lain a-der ns first pilot on his vovage in 
the service of the East Inoia Con pm> , and ip Dcr 160 < he 
sailed again for ffie same di stmation as pilot to Sir Ed v’rd Miehvl- 
borne (or Miche’bom D On tns journey he *is killed by Jap- 
anese pirates off Bmfang near Sumatra 
A Traverse Book r hi'idc bj John Da*is in jjgy, nn Account nf his 
Second Vosige it 15S6 pud a Report of Mrstrr Join Duos of hrs 
three voyages trade far ll c D snivery 01 the \orll Ue\t Pauage were 
printed m HAluvt’s collection Davis him elf publisned Tin Seatm n’s 
Secrets, diuded into law Par's (, 59 l), The World’s Hvdt ograpimal 
Descnt'um thereby appe rj tie” there , short and sfft dy 


the Calendars of State Papers Domestic 11491-9)), md Lr t Inins 
(1513-1616) See also l eyages and Works of John Davis, cd \ H 
Markka m (Hakluyt Socic'v, 18S0), and t'ie article “John Dav s’ by 
Sir J I aughton in the Did Yo* Biog (CRB) 


DAVIS, JOHN WILLIAM (1873- ), Ameucan lawyer, 

was born at Clarksburg (W Va ), April 13, 1873, where he re 
ceived his early cduc ition He graduated at Washington and Lee 
university m 1892, and from the law school there in 1895, being 
admitted to the bar m the same year After a year as assistant 
professor of law at his alma mater, he returned in 1897 to Clarks 
burg, where he entered into an informal partnership with his 
father, also a lawyer, which continued until igi3 In 1890 he 
was elected a member of the West Vngima house of delegates, 
and in 1904 was a delegate to the Democratic national convention 
at St Louis He was "fleeted to the 62nd (ign) and 63rd (1913) 
congresses for the first West Virginia district During his period 
of service he was one of the managers on the part of the House 
m the successful impeachment of Judge Archbald 

In Aug 1913, he was appointed solicitor general of the United 
States, an office which he held until 1918 In this position he con- 
ducted many important cases, among them the Midwest Oil case, 
involving the right of the President to withdraw from entry pub- 
lic lands thought to contain mineral deposits From 1913 to 1918 
he was counsel for the American Red Cross In 191S he was ap- 
pointed American delegate to a conference with Germany at 
Bern on the treatment and exchange of prisoners of war, and in 
the same year succeeded Walter Hines Page as American ambas 
sador to Great Britain, retaining this post until 1921 Among the 
honours conferred upon him was that of election as a bencher of 
the Middle Temple 

During the Peace Conference John W Davis was one of Presi- 
dent Wilson’s advisers, and was the American representative on 
the joint committee which drafted the form of Allied control and 
government in the occupied Rhineland territory In 1921 he re- 
turned from England and accepted a partnership in the New York 
law firm of Stetson, Jennings and Russell, which had many dis- 
tinguished clients, among them J P Morgan and Co , and the 
Guaranty Trust Company Davis was nominated on the 103rd 
ballot as Democratic candidate for the presidency at the Demo- 
cratic national convention held in New York city, July 1924 
The ensuing election resulted m an overwhelming victory for 
Calvin Coohdge, the Republican candidate, the electoral vote be 
mg 382 for the latter, 136 for Davis and 13 for La Follette, the 
Progressive candidate, while the popular vote was 15,748,356 for 
Coohdge, 8,617,454 for Davis and 4,686,681 for La Follette 

DAVIS, RICHARD HARDING (1864-19x6), American 
writer, was born in Philadelphia, April 18, 1864 He studied at 
Lehigh and Johns Hopkins universities, and in 1886 became a 
reporter on the Philadelphia Record After working on several 
newspapers, at the same time writing short stones, he was manag- 
ing editor of Harper’s Weekly In Dec 1890 he arranged to travel 
and write for Harper’s Monthly, the first book thus resulting 
being The West from a Car Window (1892) He became widely 
known as a war correspondent, reporting every war from the 
Greco-Turkish War (1897) to the World War Of his numerous 
works of fiction, the earliest are the best, especially Gallegher and 
Other Stones (1891), and Van Bibber and Others (1892) His 
other books include Soldiers of Fortune (1897), A Year from a 
Reporter’s Note-Book (1898), Real Soldiers of Fortum (1906), 
Farces (1906), The White Mice (1909), Notes of a War Corre- 
spondent (1910)1 and Somewhere in France (1915) He died near 
Mt Kisco, NY, April 11 1916 

There havi bun oiunl rnluctnc editions, the principal one being 
The Rome's an' btonei a* Ri I xrd hrrdug Davis (1916) A collec- 
tion ot the bL>-t or lu= '-l nrt vorK'-, 1 rom Gallegher to the Deserter, 
wa= erilcd b Rom r Burlingame in 19-7 See also Adventures and 
Liters oj Ruhirt' Ihrdim, Dr„is (1917), edited by bis brother 
Charles B D i\ is and Richard Hard rg Daoi,, a Bibliography (7924), 
b' H C Quinby 

DAVIS, THOMAS OSBORNE (1814-1845), Irish poet 

and politician, was born at Mallow, co Cork He graduated at 
Trinity cohege, Di him in i* a S and was called to the bar in 1838 
Adopting nationalist views he joined John Blake Dillon m editing 
the Dtbln Morning Reg star fiSai), and worked, as a follower 
of t Dame] 0 Corndl, on the committee of the repeal association 
He htlptd Ddlon and Charles Gavan Dulfy to found the Weekly 
newspaper, The Nation, in 1842 to which he contributed a series 
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of lyrics, “The Lament of Owen Roe O’Neill,” "The Battle of 
Fontenoy,” “The Geraldines,” “Maire Bhan a Stoir,” and many 
others Differences arose between 0 Connell and the young 
w liters of The Nation, and Davis was one of the leaders of the 
extremist party, “Young Ireland,” till his premature death 

See his Poems and his Literary and Historical Essays collected in 
1846 (new ed igrj) There is an edition of his prose writings (i88q) 
in the Camelot Classics See the monograph on Thomas Davis by Sir 
Cbailes fravan Duffy (i8go, abridged ed i8g6) and the same writer’s 
Young Ireland (revised ed i8g6) 

DAVIS, WILLIAM MORRIS (1850-1934), American 
geographer and geologist, was born in Philadelphia Pa , on Feb 
12, 1850 After graduating from the Lawrence scientific school, 
Harvard university in 1870, he was assistant astronomer at the 
Argentine National observatory, Cordoba, Argentina, in 1870-7, 
In 1877 he made a tour of the world He was instructor and 
professor of physical geography and geology at Harvard from 
1877 until 1912 when he was made professor emeritus In 1903 
he went to Turkistan as a physiographer of Pumpelly’s Carnegie 
institution expedition He visited South Africa in 1905 and Aus 
tralia in 1914 as guest of the British Association for the Advance- 
ment of Science He was visiting professor at the University of 
Berlin in 1908-09, and at the University of Pans m 1911-12 In 
1914 he crossed the Pacific on a Shaler memorial study of coral 
reefs He was founder and for three terms president of the Asso 
ciation of American Geographers, founder and president (1902- 
n) of the Harvard Travellers’ club, and president (1911) of the 
Geological Society of America By his lectures and writings on 
the development of the physical features of the earth he won high 
rank among modern physiographers 

Among his published works are Elementary Meteorology 
(1894), The Triassic Formation of Connecticut (US Geological 
Survey, 1896), Physical Geography (1898), Practical Exercises 
in Physical Geography (1908), Geographical Essays (1909), 
Physiogeographie (with G Braun, 19x1), Erkl Bcschreibung dtr 
Landjornun (lectures in Berhn, 1912), The Coral Reef Problem 
(1928), and numerous scientific essays In 1895 he was made 
a member of the editorial committee of Science and in 1909 he 
became associate editor of the American Journal of Science 

DAVISON, WILLIAM (c 1541-1608), secretary to Queen 
Elizabeth, was of Scottish descent In 1566 he acted as secretary 
to Henry Killegrew (d 1603), when he was sent into Scotland by 
Elizabeth on a mission to Mary, queen of Scots Remaining in 
that country for about 10 years, Davison then went twice to the 
Netherlands on diplomatic business, returning to England in 
1586 to defend the hasty conduct of his friend, Robert Dudley, 
earl of Leicester, who had assumed the office of Governor ot the 
Low Countries without Elizabeth’s instructions In the same year 
he became member of parliament for Knaresborough, a privy 
councillor, and assistant to Elizabeth’s secretary, Thomas Walsing 
ham , but he soon appears to have acted rather as the colleague 
than the subordinate of Walsingham He was a member of the 
commission appointed to try Mary, queen of Scots, although he 
took no part in its proceedings, was never at Fothenngay, and was 
not present at Westminster when the sentence of death was 
passed The warrant for Mary’s execution was entrusted to 
Davison On this occasion, and also m subsequent interviews with 
her secretary, Elizabeth suggested that she would be glad to 
avoid the responsibility of the execution, but Mary’s gaolers, 
Paulet and Drury, refused to take the hints thrown out to them 
Meanwhile, the privy council having been summoned by Lord 
Burghley, it was decided to carry out the sentence at once, and 
Mary was beheaded on Feb 8, 1587 When the news of the 
execution reached Elizabeth she was extremely indignant, and her 
wrath was chiefly directed against Davison, who, she asserted, 
had disobeyed her instructions not to part with the warrant The 
secretary was arrested and thrown into prison, but, although he 
defended himself when interrogated m the Tower, he did not 
say anything about the queen’s wish to get rid of Mary by 
assassination Charged before the Star Chamber (March 28, 
1587) with misprision and contempt, he was acquitted by many 
of the commissioners of evil intention, hut was sentenced to 
pay a fine of 10,000 marks, and to imprisonment during the 


queen’s pleasuie, but he was released in 1589 He retned to 
Stepney, where he died He was buried on Dec 4, 1608 
Davison was undoubtedly made the scapegoat foi the queen’- 
pusillanimous conduct 

His eldest son Francis Davison ( c 1575-c 1619), and his 
fourth son Walter (1581-1608?) both contributed poems to the 
Poetical Rhapsody (1602), notices of them are given in Sir N H 
Nicolas’s edition (1826) of that miscellany Francis Davison also 
wrote a metrical translation of the Psalms, which remained m 
ms until thev were edited by Sir E Brydges and by Nicolas in 
the 19th century 

Many state papers written bv him, and many of his letters, are 
extant in various collections of manuscripts See Sir N H Nicolas, 
Life of W Davison (1823) , J A Froude, History of England (1881 
foi ) Calendar of State Papers 1580-1609 and Correspondence of 
Leicester during his Government of the Low Countries, edited by 
J Bruce (18)4) 

DAVIS STRAIT, the broad strait which separates Green- 
land from North America, and connects Baffin bay with the open 
Atlantic At its narrowest point, which occurs just wheie the 
Arctic Circle crosses it, it is nearly 200 m wide This part is also 
the shallowest, <1 sounding of 112 fathoms being found in the 
centre, wheieas the depth increases rapidly both to north and to 
south Along the western shore (Baffin Land) a cold current 
passes southward but along the east there is a warm northward 
stream There are a few Danish settlements on the Greenland 
coast The strait takes its name from the explorer John Davis 

DAVITT, MICHAEL (1846-1906), Irish Nationalist poll 
tician, son of a peasant farmer, was bom at Straide, Co Mayo, 
on March 25, 1846 His father was evicted for non payment of 
rent in 1852, and migrated to Lancashire, where at the age of ten 
the boy began work m a cotton mill at Hashngden In 1857 he 
lost his right arm by a machinery accident , he was sent to school, 
and at 15 became a newsboy and printer’s “devil” He drifted 
into the ranks of the Fenian brotherhood m 1865, and on May 
14, 1870, he was arrested at Paddington for treason felony m 
arranging to send firearms into Ireland, and was sentenced 
to 15 years penal servitude After seven years, spent chiefly at 
Dartmoor, he was leleased on ticket of-leave He at once rejoined 
the “Irish Republican Brotherhood,” and went to the United 
States, where ins mother, herself of American birth, had settled 
with the rest of the family, with the idea of grafting constitutional 
methods on the revolutionary movement on lines which he had 
thought out in prison He proposed to link up the campaign for 
independence with the agrarian question Returning to Ireland 
he seems to have persuaded Parnell of the impoitance of the 
agrarian element, and helped him to start the Land League in 
1879, and his violent speeches resulted m his re arrest and con- 
signment to Portland by Sir William Harcourt, then home secre- 
tary He was released in 1882, but was again prosecuted for sedi- 
tious speeches, and imprisoned for three months in 1883 Before 
this his support of Parnell had led to his expulsion from the 
supreme council of the I R B , though he remained a member of 
the organization until 1882 Between 1882 and 1885 he conducted 
a campaign on land nationalization, which Parnell repudiated 
He had been elected to parliament for Meath as a Nationalist 
in 1882, but, being a convict, was disqualified to sit He was 
included as one of the respondents before the Parnell Commission 
(1888-1889), and spoke for five da>s in his own defence That 
he had brought the Irish Party into contact with the Fenians in 
America was undoubted (See Parnell ) He took the anti-Par 
nellite side m 1890, and m 1892 was elected to parliament for 
North Meath, but was unseated on petition He was then returned 
for North East Cork, but had to vacate his seat through bank- 
ruptcy, caused bv the costs in the North Meath petition In 
1895 he was elected for West Mayo In 1898 he helped William 
O’Brien to found the United Irish League to reconcile the Par- 
nelhte and anti Parnelhte factions He retired from the House of 
Commons to express his disapproval of the Boer War He fiercely 
opposed the Wyndham Land Purchase Act and William O’Brien’s 
conciliatory policy He died on May 3.1, 1906, m Dublin A 
sincere but embittered Nationalist, anti-English, anti clerical and 
sceptical as to the value of the purely parliamentary agitation 
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for Home Rule, Davitt was often in conflict with his fellow 
Home Rulers In later years his socialistic radicalism connected 
him closely with the Labour Party His force of character earned 
him the respect of many, even of those who thought his doctrine 
pernicious The chief original authority is to be found in his 
own works, notably m his speech before the Parnell Commission, 
separately published as The Defence of the Land League (1891) 
See also F Sheehy Skeffington, Michael Davitt , etc (1908) 
DAVOS, a mountain valley in the Swiss canton of the Gnsons 
(Romansch Tavait), lying east of Coire (40 m distant by rail), 
and north-west of the Lower Engadine (r8 m by road from Sus) 
It contains two main villages, 2 m from each other, Dorfli and 
Platz (the chief hamlet), which are 5,015 ft above sea level, and 
had a population m 1950 of 10,433, a figure exceeded in the Gn- 
sons only by Coire Of the population in 1920 5,885 were Protes- 
tants, 3,309 Romanists and 163 Jews, while 7,776 were German- 
speaking and 430 Romansch speaking Tavaus or Tavauns is 
mentioned in 1160 and 1213, as a mountain pasture or “alp” It 
was then in the hands of a Romansch speaking population, as is 
shown by many surviving field names But between 1260 and 
1282, German-speaking colonists from the Upper Valais were 
planted there, so that it has long been a Teutonic island m the 
midst of a Romansch-speaking population Historically it is asso- 
ciated with the Prattigau or Landquart valley to the north, and 
m 1436 became the capital of the League of the Ten Jurisdictions 
(See Gkisons ) It formerly contained many iron mines, and 
belonged from 1477 to 1649 to the Austrian Habsburgs 
In i860 the population was only 1,705, the increase being due 
to the fact that the region is much frequented as a winter resort 
and has many sanatoria, etc At the north end of the valley is 
lake Davos, while from Platz the Landvoasserstrasse leads (20 
m ) down to the Aivaneubad station 
DAVOUT, LOUIS NICOLAS, duke of Auerstadt and 
prince of Eckmuhl (1770-1823), marshal of France, was born at 
Annoux (Yonne) on May 10, 1770 His name is also, less cor- 
rectly, spelt Davofit and Davoust He entered the French army as 
a sub lieutenant in 1788, and was chef de batatllon m a volunteer 
corps in the campaign of 1792, and distinguished himself at Neer- 
wmden m the following spring He had just been promoted gen- 
eral of brigade when he was removed from the active list as bemg 
of noble birth He served, however, m the campaigns of 1794-97 
on the Rhine, and accompanied Desaix m the Egyptian expedition 
of Bonaparte On his return he fought in the campaign of Ma- 
rengo under Napoleon, who made him a general of division, and in 
x8oi gave him a command m the consular guard Davout was 
created a marshal of France when Napoleon became emperor As 
commander of the IH corps of the Grande Armie Davout ren- 
dered the greatest services At Austerhtz, after a forced march of 
48 hours, the III corps bore the brunt of the allies’ attack In the 
Jena campaign Davout with a single corps fought and won the 
brilliant victory of Auerstadt against the mam Prussian army 
(See N woleomc Cvtpucns, ) He ‘ooh part in ihe campaign of 
Ejriau and Fncdlnnd Napoleon left hna as go\ ci aoi general 111 
the grand duthjr of 'Warsaw when the treaty of Tilsit put an end 
to the war (1807), and in 1808 created him duke of Auerstadt 
In the war of 1809 Davout took a bulhant part m tic actions 
vhich uilminued in the victory of Likmuhl, and had an impor- 
tant share in the battle 01 \\ agr mi (q 1 ) lie was created prim e 
of Lchmuhl about this time It was Davout who Ads ent usLd 
by Napoleon wi'li the task of organizing i-he corp^ of ob=ci\ jl ion 
of the Elbe,” which wa= in reality the arny with which thi em- 
peror invaded Rus u in 1812 In 'his Davout commanded tne I 
corps over 7o,ooc r strone and detcaLed the Russians at Molmcv 
before he joined the nuin irmv with which he continued 'hroush- 
out the rampmgn and the repeat from Moscow In 1813 he de- 
fended Hamburg, a city ill fortified and piovi«ioned and lull of 
disaffection through a long siege, only surrendering the pi ice on 
the direct order of Louis X\ III after the fall of N tpolcon m 
18-4 

Davout was a stern disciplinarian, almost the only one of the 
marshals who exacted rigid and precise obedience from his troops 
Thus, m the earlier days of the Grande Armie, it was always the 


III corps which was entrusted with the most difficult part of the 
work in hand His rapacity in the conduct of civil affairs w is ir 
reality Napoleon’s, for he gave the same undeviating obedience to 
superior orders which he enforced on his own subordinates lie 
was admitted by his contemporaries and by later judgment to be 
one of the ablest, perhaps the ablest, of all Napoleon’s marshals 
On the first restoration he retired into private life, and at once 
joined Napoleon on his return from Elba Appointed minister of 
war, he was so far indispensable to the war department that 
Napoleon kept him at Paris during the Waterloo campaign 
Napoleon has been criticised for not availing himself in the field of 
the services of the best general he then possessed Davout directed 
the defence of Pans after Waterloo, and was deprived of his mar 
shalate and his titles at the second restoration When some of his 
subordinate generals were proscribed, he demanded to be held 
responsible for their acts, as executed under his orders, and he en 
deavoured to prevent the condemnation of Ney After a time the 
hostility of the Bourbons towards Davout died away, and he was 
reconciled to the monarchy In 1817 his rank and titles were 
restored, and in 1819 he became a member of the chamber of 
peers He died in Pans June 1, 1823 

See Ch de Mazade, Corr du mar Davout (1885) , the marquise 
de Blockqueville, Le Marichal Davout raconte par les siens et lui 
mime (Pans, 1870-80, 1887), Chenier, Davout, due d’iuerstadl 
(Pans, 1866) 

DAVY, SIR HUMPHRY, Bart (1778-1829), English 
chemist, was bom on Dec 17, 1778, at Penzance, Cornwall His 
father was a wood carver In his school days at the grammar 
schools of Penzance and Truro, the boy showed few signs of a 
taste for scientific pursuits After the death of his father (1794) 
he was apprenticed to a surgeon-apothecary at Penzance where 
he studied metaphysics, ethics and mathematics He turned to 
chemistry at the end of 1797, and, after reading Nicholson’s and 
Lavoisier’s treatises he began a series of chemical experiments 
with any apparatus and materials he could obtain About this 
time he made the acquaintance of Davies Giddy, afterwards 
Gilbert (1767-1839), who was president of the Royal society 
(1827-31) Giddy recommended him to Dr Thomas Beddoes, 
who was in 1798 establishing his Medical Pneumatic institution 
at Bristol for investigating the medicinal properties of various 
gases Here Davy, released from his indentures, was installed as 
superintendent toward the end of 1798 Early next year two 
papers by him were published by Beddoes , these contained the 
results of Davy’s crude experiments and theories hastily formed 
on insufficient evidence 

One of his first discoveries at the Pneumatic institution on 
April 9, 1799, was that pure nitrous oxide is perfectly respirable, 
and he narrates that on the next day he became "absolutely 
intoxicated” through breathing 16 quarts of it for “near seven 
minutes ” This discovery of the effect of laughing gas brought 
both him and the Pneumatic institution into prominence, and 
Count Rumford (qv) requiring a lecturer on chemistry for the 
recently established Royal institution in London, engaged him in 
1801 as assistant lecturer in chemistry and director of the labora 
tory He was almost at once appointed lecturer, and his promo- 
tion to be professor followed on May 31, 1802 One of his first 
tasks was the delivery of a course of lectures on the chemical 
principles of tanning The mam facts he discovered from his 
experiments in this connection were described before the Royal 
society m 1802-03 He showed that oak bark could be replaced 
by the much cheaper catechu In 1802 the board of agriculture 
requested him to direct his attention to agricultural subjects, 
and in 1803, with the acquiescence of the Royal institution, he 
gave his first course of lectures on agricultural chemistry and 
continued them for ten successive years ultimately publishing 
their substance as Elements of Agricultural Chemistry m 1813 
Although Davy had taken up the subject by order, this book 
remained for nearly 50 years the standard work on the subject 

But his chief Interest at the Royal institution was with electro- 
chemistry His early work on this subject is summed up in his 
first Bakenan lecture “On some Chemical Agencies of Electricity ” 
One of the principal results was the proof that pure water does 
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not give acid and alkali when electrolyzed He proposed an elec 
trical theory of chemical compounds that gave an orderly presen 
tation of a host of complex facts It was based on the hypothesis 
that chemical and electrical attraction are produced by the same 
cause This paper gained him from the French institute the medal 
offered by Napoleon for the best experiment made each year on 
“galvanism ” Sodium and potassium hydroxide were considered to 
be elements Their decomposition and the isolation of potassium 
and sodium by an electrolytic method was effected by Davy in 
Oct 1807 This feat was of great importance and created a 
scientific furore According to his cousin, Edmund Davy, then 
his laboratory assistant, he was so delighted with this achieve- 
ment that he danced about the room m ecstasy 

Four days after reading his second Bakerian lecture (Nov 
1807) his health broke down, and he was unable to resume work 
until March 1808 He continued to research on the alkalis and 
earths and his results were communicated m successive Bakerian 
lectures (1808-10) Another important discovery due to Davy 
was that oxymunatic acid was a simple substance, he proposed 
the name “chlorine” for it He succeeded in preparing boron, 
for which at first he proposed the name boracium, under the 
impression that it was a metal Davy also discovered hydrogen 
telluride, hydrogen phosphide and a number of other compounds 
On April 9, 1812, he gave his farewell lecture as professor of 
chemistry at the Royal institution, though he continued his con 
nection as an honorary professor He was succeeded by William 
Thomas Brande, and then by Michael Faraday In April 1812 
he was knighted, and married to Mrs Apreece, daughter and 
heiress of Charles Kerr of Kelso A few months after his mar- 
riage he published the first and only volume of his Elements of 
Chemical Philosophy 

In Oct 1813 he started with his wife for a continental tour, 
and with them, as “assistant m experiments and writing,” went 
Michael Faraday, his assistant in the Royal institution laboratory 
In spite of the fact that England and France were at war Davy 
was welcomed in Paris, where he was made a corresponding mem- 
ber of the Tirst Class of the institute, 1 e , the scientific section 
While there he proved the newly discovered material iodine to be 
an element, similar to chlorine From Pans he went to Genoa 
where he investigated the electricity of the torpedo fish, and at 
Florence, by the aid of the great burning glass in the Accademia 
del Cimento, he effected the combustion of the diamond in 
oxygen and decided that, beyond containing a little hydrogen, it 
consisted of pure carbon 

A few months after his return, through Germany, to London jn 
1815, at the request of the authorities, he considered the con 
struction of a miner’s safety lamp His lamps were brought into 
use in the mines m 1816 A large collection of the different 
models made by Davy in the course of his inquiries is m the 
possession of the Royal institution He took out no patent for his 
invention, and in recognition of his disinterestedness the New- 
castle coal owners m Sept 1817 presented him with a dinner 
service of silver plate Davy’s will directed that this service 
should pass to his brother, Dr John Davy, on whose decease, if 
he had no heirs who could make use of it, it was to be melted 
and sold, the proceeds going to the Royal society “to found a 
medal to be given annually for the most important discovery m 
chemistry anywhere made m Europe or Anglo America ” The 
silver produced £736, and the interest on that sum is expended 
on the Davy medal, which was awarded for the first time, in 
1877, to R W von Bunsen and Gustav Kirchhoff for their dis 
covery of spectrum analysis 

In 1818 he received a baronetcy for this signal service to in- 
dustry In that year also he was commissioned by the British 
government to examine the papyri of Herculaneum in the Neapoli- 
tan museum He had been secretary of the Royal society from 
1807 to 1812, and on his return from Italy in 1820 became presi- 
dent, but his personal qualities did not make for success in that 
office, especially in comparison with the tact and firmness of his 
predecessor, Sir Joseph Banks He resigned in 1826 He directed 
his attention to various subjects, chiefly electromagnetism, but 
his researches were less successful than his earlier experiments 


In 1823 the admiralty consulted the Royal society as to a means 
of preserving the copper sheathing of ships from corrosion and 
keeping it smooth, and he suggested that the copper would be 
preserved if it were rendered negatively electrical, as would be 
done by fixing “protectors” of zinc to the sheeting This method 
was tried on several ships, but it was found that the bottoms 
became extremely foul from accumulations of seaweed and 
shellfish For this reason the admiralty decided against the plan 
In 1826 Davy’s health, which showed signs of failure in 1823, 
made rest necessary The following years were spent chiefly 
abroad, and he died where he lies buried, at Geneva on May 29, 
1829 On this journey he wrote his Consolations in Travel (1830) 

Of a sanguine, somewhat irritable temperament, Davy dis 
played characteristic enthusiasm and energy in all his pursuits As 
is shown by his verses (all his life he found solace in writing 
verse ) and sometimes by his prose, his mind was highly imagine 
tive, the poet Coleridge declared that if he “had not been the 
first chemist, he would have been the first poet of his age,” and 
Southey said that “he had all the elements of a poet, he only 
wanted the art ” In spite of his ungainly exterior and peculiar 
manner, his happy gifts of exposition and illustration won him 
extraordinary popul irity as a lecturer, his experiments were in 
genious and rapidly performed, and Coleridge went to hear him 
“to increase his stock of metaphors ” Though his ambition some 
times betrayed him into petty jealousy, it did not leave him 
insensible to the claims on his knowledge of the “cause of 
humanity,” to use a phrase often employed by him in connection 
with his invention of the miners’ lamp 

See J A Pans, The Life of Sir Humphry Davy (1831) , John Davy, 
Memoirs of Str Humphry Davy (1836) , Collected Works (with 
shorter memoir, 1839) , Fragmentary Remains, Literary and Scientific 
(1858) , T E Thorpe, Humphry Davy, Poet and Philosopher (1896) , 
J C Gregory, The Scientific Achievements of Sir Humphry Davy 
(1930) W Tildcn, Famous Chemists (1921) , W Ostwald, m Buggc’s 
Das Buck der grossen Chemihcr (1930) 

DAVY LAMP If a piece of metal gauze is interposed be 
tween a flame and an explosive gaseous mixture, the heat of the 
flame is absorbed and conducted away by the metal gauze so 
that the gaseous mixture does not explode That is the principle 
of the Davy lamp, which was invented by Sir Humphry Davy 
in 1816 The Davy lamp consisted of a small cylindrical oil lamp, 
covered with a cylinder of wire gauze about 6 in long and in in 
diameter, with a flat gauze top The upper part of the gauze 
was doubled to prevent it from being worn into holes by the 
products of combustion The gauze was mounted in a frame of 
upright wires screwed into a brass nng at each end The upper 
ring carried the handle, and the lower one was screwed to a 
collar on the oil vessel at the bottom of the lamp Thus encircled 
with a case of metal gauze, the flame or gases could not pass out 
at a temperature high enough to fire an explosive mixture m the 
mine For the subsequent developments of this invention, see 
Safety Lamp 

DAWARI or DAURI, a Pathan tribe on the Wazin border 
of the North-West Frontier Province of India The Dawaris 
inhabit the Tochi Valley (q v ) , otherwise known as Dawar or 
Daur, and are a homogeneous tribe of considerable size 

DAWES, CHARLES GATES (1865-1931), U S states 
man and financier, was bom m Marietta, 0 , on Aug 27, r865, 
the son of Gen Rufus R Dawes He was educated in his home 
town, graduating at Marietta college in 1884 at the early age of 
rg fie then attended the Cincinnati law school and in order to 
defray his expenses obtained employment during his vacation on 
the Marietta, Columbus, and Northern Ohio railway Before 
finishing his two-years law course he was made chief engineer in 
charge of construction on this railway — a fact eloquent of the 
energy and versatility which were to distinguish lus whole career 
He graduated in 1886, before he was old enough to practise 
Admitted to the bar several months later, he commenced prac 
tice at Lincoln, Neb , m 1887 

Dawes’ reputation as a lawyer was established by his part m 
the Nebraska rate case, m which he appeared successfully as 
counsel for the Lincoln board of trade ih an effort to obtain a 
reduction m railway rates in Nebraska In 1894 he became ex- 
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tensively interested in the gas business at Evanston, 111 , and at 
other western points, and removed to Evanston in that year In 
1896 he organized the movement in Illinois to nominate William 
McKinley as Republican candidate for the presidency He was 
active in securing McKinley’s nomination and election ind was 
chosen a member of the executive committee of the Republican 
national committee He was appointed comptroller of the cur 
rency by President McKinley on Jan 1, 1898 His tenure of 
office was conspicuous for efficiency of administration and disre 
gard of “red-tape” methods, especially m the conduct of the many 
receiveislups and trusts created by the financial disorders follow- 
ing 1893 Retiring from this office in 1902, he organized the Cen- 
tral Trust Co of Illinois, which, under his presidency, became 
one of the stiongest financial institutions in Chicago 

On the declaration of war against Germany by the United 
States (April 6, 1917) Dawes volunteered for service and was 
given a commission as major and later as lieutenant colonel of 
the 17th Engineers (Railway), his well known ability and early 
experience m railway construction outweighing the fact (hat he 
was over age He landed m France July 17, and was placed on 
the headquarters staff of the A E F by General Pershing as chair- 
man of the general purchasing board and chief of supply pro- 
curement, charged with the duty of collecting supplies in Europe 
and of co-ordinating their pui chase m such a way as to guard 
against inflated pnces and duplication of orders His conspicuous 
success m directing these transactions, which secured for the U S 
army 10,000,000 ship tons of supplies m Europe as against 7,000,- 
000 shipped to it fiom the United States, led to his promotion 
to the rank of brigadier-general in 19x8 On the unification of 
command of the Allied forces under Foch, General Dawes was 
appointed as U S member of the Military Board of Allied Supply, 
the organization of which had been largely due to his efforts 
This board for the last four months of World War I co-ordinated 
the movement of supplies for the Allied armies in the zone of the 
advance 

After the conclusion of the Armistice, Dawes became a member 
of the liquidation committee of the A E F , charged with the task 
of disposing of the huge accumulations of TJ S property in France 
and of settling outstanding claims against the army This engaged 
his efforts until Aug 1919, when he resigned his commission and 
returned to the United States Upon the creation of a budget 
bureau by congress, June 1921, the directorship of it was offered 
to General Dawes by President Harding and was accepted on 
condition that the bureau should be nonpolitical, that in gathering 
information the director should be assumed to be acting for the 
president and his calls for consultation or information should 
take precedence of all others His work m organizing this bureau 
and creating under executive order the existing system of co- 
ordinating boards operating m government business was earned 
through with characteristic vigour and directness that resulted in 
savings estimated officially at $250,000,000 m the first year Hav- 
ing completed the task of placing the budget on a satisfactory 
and permanent basis, he resigned his position on June 30, 1922 

In the meantime the collapse of the German financial structure 
and international reactions resulting therefrom had precipitated 
a ensis in European affairs, the outcome of which appeared omi- 
nous At this juncture, the Allied Reparations commission, in 1923, 
appointed General Dawes and Owen D Young as U S members 
of the committee of experts to report upon means of balancing 
Germany’s budget and stabilizing its currency Dawes was selected 
as chairman, and the committee’s report, known as the “Dawes 
Plan,” was accepted by all the powers concerned By making the 
actual transfer of'feparation payments conditional on the stability 
of the German exchange, this plan provided a nonpohtical and 
automatic means ior determining Girmanv’s abihiv to pa\ a id so 
withdrew this vexed question from international controversy and 
paveo the way for the later agreement-, entered into at Locarno 
(See Rep muttons ) 

At the Republican na’ional convention held at Clcvehnd O, 
June xo-ia 192 (, following the. nomii'a*->on of Prt-irlent Coohdgc 
for re-election, Genei il Da.vrs \\„s n ii 1 mated f or vice president 
on the third bal’oi by a /ole ot 682! against 334J for Hcrbeit 


Hoover and 75 for Judge Kenyon Following the overwhelming 
triumph of the Republican ticket at the ensuing election General 
Dawes assumed office on March 4, 1925 In his inaugural speech 
he called for a levision of the mles of procedure in the senate 
so that a majority vote could apply the closure to debate He 
later carried his proposals for senatorial reform before the people 
m a series of public meetings in various parts of the country 
Another aspect of General Dawes’s cliaiacter is revc iled by two 
acts of philanthropy In memory of Ins son, Rufus Fearing who 
was accidentally diowned (Sept 5, 1912) he established the Rufus 
F Dawes hotels in Chicago and Boston, at which impoverished 
men could obtain food and accommodation at nominal rates As 
a memorial to his mother he established the Mary Gates Dawes 
memorial hotel, where women might live cheaply and retain the 
physical comforts and social opportunities compatible with self- 
respect In the course of his varied and successful career as en 
gineer, lawyer, politician, comptroller of the currency, public 
utility operator, banker, philanthropist, soldier, organizer of the 
government budget, leading spirit in the settlement of German 
reparations and vice president of the United States General 
Dawes also became an accomplished musician on the piano and 
flute He was US ambassador to Great Britain (1929-32) and 
was awarded the 1925 Nobel peace prize jointly with Sir Joseph 
Austen Chamberlain He died in Evanston, 111 , on April 23, 1951 
Dawes wiote The Banking System oj the United States and Its Re- 
lation to the Money and Business 0) the Country ( 1894 ) , Essays and 
Speeches (1915), A Journal 0 / the Great War ( 1921 ) , Notes as Vice 
’ ' " ' ' * ' ' ” stations (“ " 
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DAWES, RICHARD (1708-1766), English classical scholar, 
was born m or near Market Bosworth He was elected fellow of 
Emmanuel college, Cambridge, in 1731 From 1738 to 1749 he 
was master of the Newcastle grammar school The book on which 
his fame rests is his Miscellanea cntica (1745), which gained the 
commendation of such distinguished Continental scholars as L 
C Valckenaer and J J Reiske The Miscellanea, which was re 
edited by T Burgess (1781), G C Harles (1800) and T Kidd 
(1817), will remain an enduring monument of English scholarship, 
although some of the “canons” have been proved untenable 
DAWES PLAN see Reparations 
DAWISON, B0GUM3L (1818-1872), German actoi was 
born at Warsaw, of Jewish parents, and at the age of 19 went on 
the stage In 1839 he received an appointment to the theatie at 
Lemberg in Galicia In 1847 he played at Hamburg with marked 
success, was from 1849 to 1854 a member of the Burg theatre 
in Vienna, and then of the Dresden court theatre He died in 
Dresden on Feb i, 1872 Dawison was considered m Germany 
an actor of a new type , a leading critic wrote that he and Mane 
Seebach “swept like fresh gales over dusty tradition ” His chief 
parts were Mephistopheles, Franz Moor, Mark Anthony, Hamlet, 
Charles V, Richard III and Kmg Lear 
DAWKINS, SIR WILLIAM BOYD (1837-1929), Eng- 
lish geologist and archaeologist, was born at Buttington vicarage 
near Welshpool Educated at Rossall school and Oxford, he joined 
the Geological survey m 1862, and in 1870 became curator of the 
Manchester museum, a post which he retained till 1890 He was 
appointed professor of geology and palaeontology in Owens col- 
lege, Manchester, m 1872 He paid special attention to the ques 
tion of the existence of coal m Kent, and in 1882 was selected by 
the Channel Tunnel committee to make a survey of the French 
and English coasts He was also employed in the scheme of a 
tunnel beneath the Humber His chief distinctions, however, were 
won by his researches into the lives of the prehistoric cave dwell 
ers described in Cave-huntmg (1874), Early Man in Britain 
(1880), British Pleistocene Mammalia (1866-87) He was 
knighted in 1919, and died on Jan 15, 1929 
DAWLISH, urban district and seaside resort, Tiverton par- 
liamentary division, Devon, England, on the English channel at 
the mouth of Dawlish brook, 12 mi S from Exeter by G W rail 
way Population (1951) 7,512 Area, 9 5 sq mi It lies on a cov e 
sheltered by two headlands, and both sides of the Dawlish brook 
are lined by pleasure grounds The warm climate and excellent 
bathing attract many visitors in spnng and early summer It holds 
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an annual fair on Easter Monday and a regatta m August or 
September Until its sale, in the 19th century, the site of Dawhsh 
belonged to Exeter cathedral from 1050 
DAWN, the time when light appears (daws) m the sky The 
dawn colours appear in the reverse order from those of the sunset 
When the sun is lowest in both cases the colour is deep red, this 
gradually changes thiough orange to gold and yellow as the sun 
nears the horizon This is their order of refrangibility, m the 
spectrum, the blue rays usually are scattered in the sky The 
colours of the dawn are purer and colder than the sunset colours 
as the reduced dust content of the atmosphere causes less sifting 
of the light rays 

DAWSON, GEORGE GEOFFREY (1874-1944), editor 
of the Tunes, 1912-19, and from 1923 until his retirement in 
1941 He was educated at Eton and Magdalen college, Oxford, 
and was elected a fellow of All Souls college in 1900 Passing 
into the civil service, he went to South Africa m 1901 as private 
secretary to Lord Milner, then high commissioner On Lord Mil 
ner’s retirement from the high commissionership in 1905 he ac 
cepted the editorship of the Johannesburg Star, which he held for 
the next four years Returning to London in 1910, he was ap 
pointed a director of the Times, which was then in the early days 
of Lord Northcliffe’s direction, and in 1912 succeeded G E 
Buckle as editor The conspicuous success which the Times at- 
tained during the difficult years of World War I was largely due 
to Dawson’s sound judgment and knowledge of affairs, which 
formed an admirable and often very necessary complement to 
Lord Northcliffe’s imagination and gemus In 1919, however, 
Dawson found himself unable to carry out Lord Northcliffe’s 
policy for the Times and resigned He was succeeded by Henry 
Wickham Steed ( qv ) When m consequence of Lord North 
cliffe’s death in 1923 the Times was reconstructed, Steed retired 
and Dawson was recalled to the editorship He had been estates 
bursar of All Souls college (1919-23) and secretary to the Rhodes 
Trust (1921-22) In 1917 he changed his name by royal licence 
from Robinson to Dawson He died Nov 7, 1944 
DAWSON, SIR JOHN WILLIAM (1820-1899), Cana- 
dian geologist, was born at Pictou, Nova Scotia, on Oct 30, 1820 
He was educated at Edinburgh, Scotland, and on his return to 
Nova Scotia in 1842 he accompanied Sir Charles Lyell on his first 
visit to that territory He was superintendent of education (1850- 
53) , at the same time he studied the geology of the country, mak 
ing a special investigation of the fossil forests of the coal 
measures From these strata, m company with Lyell (durmg his 
second visit) in 1852, he obtained the first remains of an “air 
breathmg reptile” named Dendrerpeton He also descnbed the 
fossil plants of the Silurian, Devonian and Carboniferous rocks of 
Canada for the geological survey of that country (1871-73) 
From 1855 to 1893 he was professor of geology and principal of 
McGill university, Montreal He was elected FRS m 1862 and 
knighted in 1884 Dawson published, besides other works, Acadian 
Geology The Geological Structure, Organic Remains and Mineral 
Resources 0} Nova Scotia, New Brunswick and Prince Edward 
Island (1855, ed 3, 1878), Air Breathers of the Coal Period 
(1863) He died on Nov 20, 1899 
His son, George Mercer Dawson (1849-1901), was bom at 
Pictou on Aug x, 1849, and received his education at McGill 
university and the Royal School of Mines, London In 1873 be 
was appointed geologist and naturalist to the North American 
boundary commission, and two years later he joined the staff of 
the geological survey of Canada, of which he became assistant 
director in 1883 and director in 1895 He was in charge of the 
Canadian government’s Yukon expedition m 1887, and his name 
is commemorated m Dawson City, of gold-bearing fame He was 
one of the Bering Sea commissioners m 1891 He was elected 
F R S m 1891, and was president of the Royal Society of Canada 
m 1893 He died on March 2, 1901 He was the author of many 
scientific papers and reports on the surface geology and glacial 
phenomena of the northern and western parts of Canada 
DAWSON or Dawson City, in the Yukon territory, Canada, 
on the bank of the Yukon nver, and in the middle of the Klondike 
gold region, of which it is the distributing centre It is in beauti- 


ful mountainous country, 1,049 ft above the sea and 1,500 mi 
fiom the mouth of the Yukon river, and is leached by river 
steamer from Whitehorse (460 mi ) m summei, and by tractors 
and aeroplanes in winter There are metalworks and sawmills 

Order is kept by the Royal Canadian mounted police The city 
was founded in 1896, its population soon reached more than 
30,000 at the height of the gold rush, m 1901 it was 9,142 m 
1941, 1,043, and m 1951, 773 The record of temperature vanes 
from 83° F m summer to — 6o° in winter (See Yukon Terri- 
tory and Northwest Territories ) 

Dawson was named foi George M Dawson, director of the 
Canadian geological survey In 1898 the town became the admm 
istrative centre of \ukon territory, but in 1951 the seat of govern- 
ment was shifted to Whitehorse Jack London, Robert Service 
and Rex Beach were among the inhabitants of the town in 
its boom days and later wrote of the robustious period of the 
gold rush The town was severely damaged by fire in 1898 and 

1899. 

DAWSON-WATSON, DAWSON (1864-1939), US 
artist, was bom at London, England, July 21, 1864 He studied 
art under Mark Fisher and others in England and moved in 1893 
to the United States to become art director of the Hartford 
(Conn ) Art society Later he taught at the Byrdckffe colony, 
Woodstock, NY, and from 1904 to 1915 at the St Louis (Mo ) 
School of Fine Arts, he also was art directoi of the St Louis In- 
dustrial exhibition in 1914 and the St Louis centennial exhibition 
m 1918 

Aside from his paintings m oil and water colour, he designed 
textiles and costumes and was a wood carver and mezzotint en- 
giaver He died at San Antonio, Tex , Sept 3, 1939 

DAX, a town of southwestern France, capital of an arrondisse- 
metit in the department of Landes, gs nu S S W of Bordeaux, 
on the Southern railway between that city and Bayonne Pop 
(1946) 4,113 It hes on the left hank of the Adour, and its sub- 
urb, Le Sablar, on the right Its ancient Gallo Roman fortifica- 
tions are now a promenade Dax (Aquae Tarbelltcae, Aquae Au- 
gustae, later D’Acqs) was the capital of the Tarbelli m Roman 
times, when its waters were already famous In the nth century 
its viscounty passed to the viscounts of Bearn and in 1177 was 
annexed by Richard Coeur de Lion to Gascony The bishopric, 
founded in the 3rd century, was in 1801 attached to that of Aire 
The church of Notre Dame, once a cathedral, was rebuilt from 
1656 to 1719, but still preserves a sacristy, a porch and a fine 
sculptured doorway of the 13th century The church of St Paul- 
ies Dax, mainly 15th century, has a Romanesque apse with curious 
bas-reliefs Dax, well known as a winter resort, has thermal waters 
and mud baths (the deposit of the Adour) The principal of 
numerous bathing establishments are the Grands Thermes, the 
Bams Saids, adjoining a casmo, and the Baignots, which fringe 
the Adour and are surrounded by gardens Dax has a subpre- 
fecture and tribunals of first instance and of commerce Com- 
merce is chiefly m the pme wood, resin and cork of the Landes, 
and m mules, cattle and horses Dax was occupied by Germany 
in June 1940 

DAY, JOHN (1574-1640?), English dramatist, was horn at 
Cawston, Norfolk, in 1574, and educated at Ely He became a 
sizar of Caius College, Cambridge, m 1592 but was expelled m 
the next year for stealing a book As early as 1598 he became 
one of Henslowe’s playwrights, collaborating with Henry Chettle, 
William Haughton, Thomas Dekker, Richard Hathway, and 
WentVorth Smith, but his almost incessant activity seems to 
have left him poor enough, to judge by the small loans, of five 
shillings and even two shillings, that he obtained from Henslowe 
The first play m which Day appears as part author is The Con 
quest of Brute, with the Finding of the Bath (1598), which, with 
most of his journeyman's work, is lost The lie of Guls (printed 
1606), a prose comedy founded upon Sir Philip Sidney’s Arcadia, 
contains in its light dialogue much satire to which the key is 
now lost In 1607 Day produced, with William Rowley and 
George Wilkins, The Travatles of the Three English Brothers, 
which detailed the adventures of Sir Thomas, Sir Anthony and 
Robert Shirley The work on which Day’s reputation chiefly 1 
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rests is the Parliament of Bees This exquisite masque, or rather 
series of pastoral eclogues, is entnely occupied with “the doings, 
the births, the wars, the wooings” of bees The bees hold a par 
liament under Prorex, the Master Bee, and various complaints are 
preferred against the humble bee, the wasp, the drone, and other 
offenders This satirical allegory of affairs ends with a royal 
progress of Oberon, who distributes justice to all There is no 
earlier edition of The Parliament oj Bees than that in 1641, but 
a persistent tndition has assigned the piece 1607 In 1608 
Day published two comedies, Law Tnckes, or, Who Would have 
Thought it? and Humour out of Breath The date of his death is 
unknown, but an elegy on him by John Tatham, the city poet, 
was published in 1040 The six dramas by John Dav which we 
possess show a delicate fancy and dainty inventiveness all his 
own The beauty and ingenuity of The Parliament oj Btes were 
noted and warmly extolled by Charles Lamb, and Day’s work 
has since found many admirers 

His works, edited by A H Bullen, were printed at the Chiswick 
Press in 1881 The same editor included The Maydes Metamorphosis 
in vol 1 of his Collection oj Old Plays The Parliament oj Bees and 
Humour out oj Breath were printed in Nero and other Plays (Mer- 
maid Scries 1888), with an introduction by Arthur Symons An 
appreciation by Mr A C Swinburne appeared in The Nineteenth 
Century (Oct 1897) 

DAY, THOMAS (1748-1789), British author, was born m 
London and is famous as the writer of Sandford and Merton 
(1783-89), a book for the young Day was educated at the 
Charterhouse and at Corpus Chnsti college, Oxford, and became 
a great admirer of J J Rousseau and his doctrine of the ideal 
state of nature Having independent means he devoted himself 
to a life of study and philanthropy He brought up two foundlings, 
one of whom he hoped eventually to marry* on the severest prin- 
ciples, but neither acquired the high quality of stoicism which he 
had looked for, and ultimately he married an heiress who agreed 
with his ascetic programme of life He settled in 1781 at Otter 
shaw, m Surrey, and took to farming on philanthropic principles 
His poem “The Dying Negro” (177 3) struck the keynote of the 
anti sla\ ery movement 

DAY, in astronomy, the interval of time m which a revolu- 
tion of the earth on its axis is performed Days are distinguished 
as solar, sidereal or lunar, according as the revolution is taken 
relatively to the sun, the stars or the moon The solar day is the 
fundamental unit of time m daily life and in astronomical prac- 
tice In the latter case, being determined by observations of the 
sun, it is taken to begin with the passage of the mean sun over 
the meridian of the place, or at mean noon, while the civil day 
begins at midnight 

The question of a possible variability in the length of the day 
is one of fundamental importance One necessary effect of the 
tidal retardation of the earth’s rotation is gradually to increase 
this length It is remarkable that the discussion of ancient 
eclipses of the moon, and their comparison with modern ob 
servations, show only a small and rather doubtful change, amount- 
ing perhaps to less than one hundredth of a second per century 
As this amount seems to be less than that which would be ex- 
pected from the cause m question, it is probable that some other 
cause tends to accelerate the earth’s rotation and so to shorten 
the day (See Moon and Tides ) 

Legal Aspects — In law, a day may be either a dies naturahs 
or natural day, of a dies arttficiahs or civil day A natural day 
includes all the 24 hours from midnight to midnight Fractions 
of the day are disregarded to avoid dispute, though sometimes the 
law will ctmsider fractions, as where it is necessary to show the 
first of two acts of events In cases where action must be taken 
for preserving or asserting a right, a day means the whole natural 
day of 24 hours 

When a statute directs any act to be done Within so many days, 
these words mean clear days, » e , a number of perfect intervening 
days, not counting the terminal days if the statute says nothing 
about Sunday, the days mentioned mean consecutive days and 
include Sundays Under some statutes Sundays and holidays are 
Excluded in reckoning *days, and consequently all the Sundays, 
etc , of a prescribed sequence of days would be eliminated By 


custom, the word “day’ may be understood in some special sense 
Lay Days, which are days given to the charterer in a charter 
party, either to load or unload without paying for the use of tht, 
ship, are days of the week, not periods of 24 hours As to lay 
days, running days, working days and weather working days, see 
Affreightment For days of grace see Bill of Exchange 
Civil Days — An artificial or civil day is difficult to define , it 
is a convenient term to signify the various kinds of “day” known 
in legal proceedings other than the natural day In England, 
the United States and most of the countries of Europe the Roman 
civil day still prevails, the day commencing at 1 2 pm 

In England the period of the civil day may and does vary under 
different statutes Daytime, within which distress for rent must 
be made, is from sunrise to sunset An obligation to pay money 
on a certain day is discharged if the money is paid befoie mid- 
night of the day on which it falls due, but the law requires reason- 
able hours to be observed If, for instance, payment has to be 
made at a bank or place of business, it must be withm business 
hours 

When an act of parliament is expressed to come into operation 
on a certain day, it is to be construed as coming into operation on 
the expiration of the previous day (Interpretation Act 1889, 
§ 36, Statutes [Definition of Time] Act 1880 ) 

Under the orders of the supreme court the word “day” has two 
meanings For purposes of personal service of writs, it means 
any time of the day or night on week days, but excludes the time 
from 12 midnight on Saturday till 12 midnight on Sunday For 
purposes of service not required to be personal, it means before 
six o’clock on any week day except Saturday, and before 2 p m 
on Saturday 

Closed Days, t e , Sunday, Christmas day and Good Friday, are 
excluded from all fixtures of time less than six days otherwise 
they are included, unless the last day of the time fixed falls on 
one 01 those days (R S C , 0 lxiv ) See English Law 
DAYAKS or Dyaks a name used by some people (especially 
Dutch ethnographers) for all the indigenous tribes of Borneo, 
but more usually applied to the Sea Da>aks or Iban and to the 
Land Dayaks (See Borneo ) (B A L C ) 

DAY BED, a small type of French couch bed, intended to 
serve as a bed at night and as a sofa dunng the day The standard 
day bed is narrow, with foot and head pieces identical in size 
and appearance Because of the convenience of its size the day 
bed came into wide use in small apartments where every effort 
must be made to conserve space It was especially popular 
m the large cities of the United States The low and symmetrical 
head and foot pieces give it the appearance of a divan, thus serv 
mg to conceal to some degree the fact that the living room in which 
it appears is converted at night into a bedroom 
DAYE, STEPHEN (c 1594-1668), first printer in the 
Anglo-American colonies, was bom in London Although it has 
been stated that he served an apprenticeship as a printer there, 
the records extant indicate that he was a locksmith In the sum- 
mer of 1638, however, he went to America with the Rev Josfi 
Glover, a dissenting minister of some means, with whom he 
made a contract to set up the first printing press in the English 
colonies This he did in the autumn of 1638 at Cambridge, Mass 
The first issue from his press was the Freeman's Oath (Jan 
1639) 1 the second, an Almanack by William Pierce, manner 
(1639) 1 the third, the Psalms, now known as the Bay Psalm Book 
(1640) According to the records of the general court of Cam- 
bridge, Dec io, 1641, he was granted 300 ac of land for “being 
the first that sett upon printing ” His name is not found in con- 
nection with the imprint of any of his publications, but that of 
his son, Matthew, who seems to have been next m charge of the 
press, appears on the title page of the Almanack (1647) The 
extant issues from his press are The Whole Booke 0} Psalms, 
faithfully translated into English Metre (1640), A list of Theses 
at the Harvard Commencement m I643 (1643), A Declaration 
of Former Passages and Proceedings betunxt the English and the 
N irrowgansetts, with their confederates, Wherein the grounds 
and justice of the ensuing wane are opened and cleared (1645) 

He died at Cambridge, Mass , on Dec 22, 1668 
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DAYFLOWER, rather weedy, quick wilting plants of the 
genus Commelma of the spiderwort family (Commelinncent) 
There are about 115 species chiefly natives of tropical and sub- 
tropical regions, 8 of which are found in the southern United 
States They are usually ascending or reclining somewhat fleshy, 
branching herbs, with short stalked leaves and irregular, usually 
blue ephemeral flowers in small clusteis more or less enfolded in 
two spathehke bracts The Virginia dayflower (C virgtmca ), 
found in moist places from southern New York to Illinois south- 
ward to Tlorida and Texas and thence to Paraguiy, has diffusely 
branching stems, ij ft to 3 ft high, lance shaped leaves and 
showy blue flowers an inch broad The creeping dayflower (C 
nudiflom), with reclining stems 1 ft to 2 \ ft long, rooting at the 
joints, and small blue flowers about \ in broad, found from New 
Jersey to Missouri and southward is extensively distributed also 
in South America, Asia and Africa The Asiatic dayflower (C 
communis) , with small, very deep blue flowers, has become widely 
naturalized in the eastern and southern stales 
DAYLESFORD, a town 60 mi N W of Melbourne, Austr 
Pop (1947) 3,053 It lies on the mam divide of the state, at an 
elevation of 2,030 ft Much wheat is grown m the district, gold 
mining both quartz and alluvial, is carried on, and there is a min- 
ing school Near the town are the Hepburn mineral springs 
DAYLIGHT, ARTIFICIAL The wide use of artificial 
light in civilization created a demand for lamps which show 
coloured objects truthfully, te, which do not change colours 
from their hues as seen by daylight The pioblem is thus one 
of producing an artificial light whose spectrum (see Light) 
closely resembles that of sunlight Artificial light always contains 
too high a proportion of red, orange and yellow rays 
A gas filled electric lamp is employed, as its filament tempera- 
ture is high and its form the most economical The spectrum 
obtained from a black body, heated to 5,000° C , is found to be 
approximately that of average diffused daylight According to 
the temperature at which the filament of an incandescent electric 
amp burns, the amount of red and orange contained in the 
spectrum of its light varies, becoming greater as the temperature 
is lowered , a metal filament bulb burns at 2,200° and has more 
red and orange in it than the gas filled bulb, which bums at 
approximately 3,000° Therefore, the gas filled bulb is used in 
artificial daylight devices, but its light has to be subjected to 
special treatment to correct its undue yellowness and redness 
Various means are employed for this purpose, such as filtering 
the light through a coloured transparent medium (te, glass, 
talc or varnish) or by the use of a coloured reflector or by a 
series of coloured mirrors fixed in a reflector Coloured reflectors 
with certain pigmentations have proved successful, and by this 
means it is possible to match practically any type of daylight, 
but this method absorbs a very large quantity of the initial 
illumination By the use of tinted or coloured glasses, one or 
more different colours being placed one behind the other, the 
same effect can be obtained, the loss of light by this method, 
however, is not so high as m the former Artificial daylight was 
at first mainly used for the purpose of matching colours It came 
into use for general illumination, however, as the value of arti 
ficial dayhght m resting the eyes became appreciated Hospital 
staffs, dentists, physicians and surgeons find artificial daylight of 
great value The method is also employed in dye and colour 
works See Lighting and Artificial Illumination 
DAYLIGHT SAVING In the second year of World War I 
nearly every country in Europe adopted the device of putting 
the clock forward an hour during the spring, summer and autumn 
months Action in the United States came somewhat later (see 
below) The motive was to save fuel for lighting and heating by 
getting people up and getting them to bed an hour earlier 1 
Great Britain — In Qreat Britain the idea originated about 
1907 with William Willett, a Chelsea builder Declanng that 
civilization got up an hour or two too late in the summer months 
and had only a short evening for outdoor recreation, he ran and 
financed a campaign for putting the clock ahead by 80 min ill 

31 n 1784. Benjamin Franklin urged a similar proposal <m the French 
people to conserve tallow and enjoy more daylight 


four moves of m min each in the spring and summer months In 
1908 Robert (afterward Sir Robeit) Peirce introduced a bill 111 
the house of commons to put the clocl ahead by law In igifl the 
expeit committee set up by the British government to study the 
question of fuel economy advised that the measure should be 
adopted The scheme was simplified A select committee in 1900 
had advocated an advance of the clock by one hour in the spring 
and the return to Greenwich mean tin e in the autumn This w is 
the method idopted by the act passed on May 17, 1916, and put 
into operation the following Sunday, May 21 There was a good 
deal of opposition Farmers objected to it because milkers would 
have to get up in the dark during the greater part of the year and 
labourers in the hay and corn harvests would waste an hour wait 
ing until the dew had dried off When put to the test of practice 
these difficulties proved to hive been exaggerated Summer time 
was renewed after World War I by acts of parliament that of 
1922 provided that summer time should begin on the day next fol 
lowing the third Saturdiv m April, or if that day is Easter diy 
the day next following the second Saturday in April, and end on 
the day next following the third Saturday in September The act 
of ig->5 altered the closing date to the day following the first 
Saturday in October The official time for altering the clock is 
always 2 a m Greenwich mean time Nothing in the acts affects 
the use of Greenwich mean time for the purposes of astronomy, 
meteorology or navigation and they apply to Northern Ireland, the 
Channel Islands and the Isle of Man as well as Great Britain 

Soon after World War II began it was found necessary to modify 
the date in order to assist war production, and emergency powers 
were granted under the Defence (Summer lime) regulations 
Further powers given in 1941 allowed the introduction of double 
summer time, 1 e , two hours m advance of Greenwich mean time 
The periods were varied from year to year to meet national re 
quirements, single summer time remained in force throughout the 
winters of 1940-44 inclusive Double summer time ended m 1945, 
was reintroduced m 1947 but then discontinued A further act 
passed in 1947 renewed the wartime powers of prescribing summer 
time dates by order in council, but these are exercised only when 
there are special reasons (eg, fuel crises) which would justify the 
use of this exceptional procedure, and any permanent change 
would require further legislation The statutory dates were re- 
sumed m 1 953 (J Cl ) 

United States. — No public interest was developed in the 
project m the United States till after the outbreak of World 
War I, and it was not until 1916 that a nation wide campaign was 
initiated in its support Opinion was divided but in 1917 con- 
gress passed an act, to take effect in 1918, whereby the standard 
time of the United States would be advanced one hour on the 
last Sunday m March and set back one hour on the last Sunday 
m October The act was effective from March 31 till Oct 27, 1918, 
and again on March 30, 1919 Strenuous opposition developed, 
however, from the farmers, and the law was repealed on Aug 20, 
1919, over the president’s veto Legislation on the subject was 
somewhat intermittent in the following decade, although daylight 
time was made obligatory by state law in Massachusetts and Rhode 
Island and by municipal ordinance in the New \ ork metropolitan 
district, Chicago, Philadelphia and a number of other cities and 
towns On Feb 6, 1942, “war time,” one hour in advance of 
standard time, was put into effect nationally and continued to the 
end of Sept 1945 

At* mid-noth century, dayhght saving time was observed, at 
least in part, in the following states, usually from the last Sunday 
in April to the last Sunday in September California (state wide 
by law), Connecticut (state law), Delaware, Illinois, Kentucky, 
Maine, Maryland (also District of Columbia), Massachusetts 
(state law), Missouri, Montana, Nevada (entire state), New 
Hampshire (state law), New Jersey, New York, Ohio, Oregon (en 
tire state), Pennsylvania, Rhode Island (state law), Vermont, 
Virginia, 'Washington and West Virginia 

Other Countries. — In the years following World War II a 
number of nations adopted summer time lfi whole or in part, in 
eluding the following Brazil, Canada, China, Germany, Hungary, 
Japan, Poland, Portugal, Union of South Africa and Turkey 
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DAY NURSERIES These institutions, of i semi plnhn 
thropic nature, formerly known as “creches” (from the Fr erhehe 
—crib) but now as “clay nurseries,” form an integral part of the 
public health work of Great Britain, the United States, and other 
industrial countries 

Their original intention was to assist widows, and other women 
whose circumstances obliged them to go out to work, by caring 
for their young children, under school age, during the day During 
the 19th century France and Belgium had many crfeches, but 
they w'ere on a eery simple scale a “motherly” woman was put in 
charge of two or three rooms and for very small fees the working 
mothers could leave their children to be fed and cared for during 
the day This system proved unsatisfactory, want of technical 
knowledge and msufhcient sanitary precautions led to the spread 
of infection and the creche soon got a bad name But with the 
increase in the knowledge and study of “mothercraft” and infant 
welfare, which coincided roughly with the early years of the 20th 
century, day nurseries were brought to England, and to the United 
States, and organized on modern and hygienic methods, very 
different from those of the old crfeches The value of fresh air 
and “moving” air was increasingly appreciated and open air nurs- 
eries were built in London, Manchester and elsewhere 

In Great Britain the movement is largely associated with the 
names of Mrs Arthur Percival and Muriel, Viscountess Hclmslev, 
who founded the National Society of Day Nurseries with the ob 
jects of starting nurseries, raising the standard of existing cre- 
ches, putting them in close touch with the government depart- 
ments, and “standardizing” the tiainmg of stafts 

The movement, like many other branches of the infant welfare 
movement, originated in private enterprise and the day nursery 
was generally started by a voluntary committee Fiom the year 
1915 a grant m aid was given by the board of education When, 
in 1918, the local government board was merged in the ministry 
of health, day nurseries were placed under its maternity and 
child welfare department 

The ministry inspects the nurseries at regular intervals and 
gives a grant proportionate to the expenses incurred, in certain 
cases grants are also made toward capital expenditure, such as the 
purchase of piemises, etc The cost of upkeep is met by the 
parents’ payments (is a day is a common charge), the govern- 
ment grant, private subscriptions and, in some cases, a municipal 
grant Local authorities have the power to provide day nurseries 

Children are received from the age of one month, until they 
attain school age The mother brings the child m the early morn- 
ing on her way to work and calls for it on her return m the 
evening The child is inspected on arrival by the creche trained 
matron and, if found to be free from any signs of infection, is 
bathed, dressed in the nursery clothes and cared for during the 
day m accordance with the requirements of its age The infants 
have cots and the necessary food and sleep, the older children or 
“toddlers” have three good meals and plenty of opportunity for 
fresh air, rest and exercise, The mental development of the 
toddlers is assisted by “nursery school classes,” under the super- 
vision of a specially trained member of the staff The furnishing 
of the nursery is of great importance, small tables and chairs are 
provided for meals, etc , and stretchers for rest The staff gen- 
erally consists of a matron and sister with “nursery” training and 
some hospital experience, a toddlers’ nurse, young probationers 
and a cook 

The health of the children is under the daily care of the matron, 
who weighs the children weekly or fortnightly, accurate records 
are kept and are- seen by the visiting doctor at the fortnightly 
medical inspection The previous medical history of the child, if 
it has attended the infant welfare centre, is used for reference 
and the nursery record is available for the school doctor when 
the child leaves the nursery In this way a complete record can, 
in some cases, be obtained of the child’s medical history A great 
point is made of the clothing and feeding of the children m the 
nursery, it is held that the nurseries are in this way of great 
educational value to tfoe mothers 

Probationers m day nurseries are trained on a syllabus prepared 
by the National Society of Day Nurseries m conjunction with the 


National League for Health, Maternity and Child Welfare They 
attend certain lectures and then sit for a series of examinations 
The successful candidates who ean show ev idencc ol satisfactory 
practical work then obtain a ccitiliciLe ot piohuene\ 111 the care 
of children These girls are then fitted to become “nursery 
nurses” in private posts 01 public institutions, and the scheme of 
training is approved by the ministry of health 
Since 1919 the headquarters of the Nation il Society of Day 
Nurseries has been under the same root as m inv other orgamza 
tions for infant and child welfare at Carnegie house, 1 1 7 Picca 
dilly, London The society publishes a monthly magazine Cliche 
News (N L II) 

United States— The day nurserv movement in An erica has 
followed rather different lines, but there, even more than in 
England, its value is recognized as an essential pait of child wel 
fare Inspection varies and may be under the eontiol of state, 
county or city depaitments ot health or welf ire, but no govern 
ment grant is given and the nurseries are supported by voluntary 
subscription, supplemented by parents’ fees Some states license 
the day nurseries, inspect periodically and require minimum 
standards Progressive nurseries include programs of family case 
work, health and education The hrst day nurserv in America 
opened in New York m 1854, but the actual movement dates from 
conferences held 1892-1898 The National Federation of Day 
Nurseries, organized in 1898, was superseded in ig 0 S by the 
National Association of Day Nurseries, a consolidation of the 
federation and the New York Association of Day Nui series The 
national association serves as a co ordinating body for day 
nurseries, raises standards, provides field service and information, 
and issues publications including a bulletin The Day Nurseiy 
Headquarters 122 East 22nd street, New York 
As regards other countries the tendenev ot the present day is 
to establish day nurseries in connection with infant welfare work 
and nursery schools In Trance the “Crfeches d Arrondissements” 
of igth century Pans have been largely supeiseded by nurseries 
connected with large lactones and shops, or department stores 
These are frequently used for infants, and give special facilities to 
nursing mothers for the breast feeding of their own babies 
Belgium, Holland, Switzerland, Germany, India and Japan en 
courage the provision of day nurseries, and Poland, Serbia and 
Spain have followed their example 
See the publications of National Society of Dav-Nurscries, 117, 
Piccadilly, London, and of the National Association of Dav Nuiseries, 
New Yoik Maternity and Child Welfare Act (1918) (A E Be ) 
DAYS OF GRACE The extra time allowed to meet the 
payment of a bill of exchange after its due date In English law 
three days grace are thus allowed No extra time is allowed, how'- 
ever, for a bill pavable at sight In the case of insurance pre- 
miums, also, days of grace are allowed before the policy actually 
expires 

In the United States days of grace m all bills of exchange have 
been abolished by the Negotiable Instruments law, except in a 
very few states, as to sight drafts ( See Bill of Exchange ) 
DAYTON, a city of Campbell county, Ky , U S , on the 
Ohio river, opposite Cincinnati, served by the Chesapeake and 
Ohio railway 

The population was 8,943 in 1930 and 8,379 in 1940 by the fed 
eral census There is some manufacturing, but the city is pn 
manly a residential suburb of Cincinnati It was settled and in- 
corporated in 1849 

DAYTON, a city of southwestern Ohio, U S , on the Great 
Miami river, 53 mi NNE of Cincinnati, a port of entry, the 
county seat of Montgomery county, and a leading centre of avia 
tion research 

It is served by the Baltimore and Ohio, the Big Four, the Erie 
and the Pennsylvania railways, by a number of air lines and by 
numerous motorbus and motor truck lines operating over the 
hard surfaced roads which radiate m every -direction 
There are three commercial and two government airports and 
numerous emergency landing fields The population was 243,108 
in 1950 and 210 718 in 1940 by the federal census About 70% 
are natives of Ohio 
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The city covers 24 24 sq mi of level ground 740 ft ibove sea 
level, m ,1 wide river trough, where tlnee rapid streams (Wolf 
creek, Stillwater river and Mad river) flow into the Miami It is 
completely protected (since 1921) from all dangei from floods 
Boulevards and streets rre wide ind in the residential districts are 
lined with tiees The dwellings ire for the most part sm ill private 
houses, each with its own garden Many of the factories are sur 
rounded by attractive giounds 

The public parks and pla\ giounds comprise 1 100 ac (including 
a 23 ac island in the Miami), and just south of the city there is 
a municipal countiv club (294 ac of natural forest) with golt 
courses ind tennis courts The climinition of grade crossings 
within the city ind tht construction of a boulevard on the bed 
ol the abandoned Miami and Erie canal were begun in 1927 A 
comprehensive city plan w is adopted in 1925 

Dayton adopted a commission naan igei foirn ot government 
in 1914 The water supply comes fiom driven wells 50-100 ft 
deep Natural gas is used Electric current, steam gencrited is 
provided by 1 super power system, md the local power ind light 
company furnishes steam licit to 1 considerable area in the cen 
tr il part of the city The city has one of the few hninci illy sue 
cessful municipal gaibage reduction plints Both the death rale 
and the cost of living aie lehtivcly low 

Ihe manufactures are many and v ined Diyton Ins long been 
known as the home of the Nation il Lash Register company It 
has become the leading producer, also, of electric motois w iter 
plants for home use, electric refngei ttion equipment fire regis 
ters computing scales, water softeners, fm belts, automobile 
parts, aeroplane parts, golf clubs and icecreini cones, and it 
makes all the government st imped envelope., ‘Precision 111 
dustries” predominate, m which libour is naoic important than 
material, and skilled labour more important than unskilled The 
percentage of women in industry is relatively low, and there is 
little child labour Except in the building trades the “open shop” 
prevails The making of aeroplanes at Dayton began with the ex 
ptriment-s of Orville and Wilbur Wright ( qq v ) who in 1903 flew 
successfully the first heavier-than air machine 

During World War I the U S government loc ited its aviation 
experiment laboratories at McCook field, on the northern bound 
ary of the city When this became too small, the people of Dayton 
raised $400,000 in four days to buy a tract of 5,000 ac northeast 
of the city (including the Wrights’ original flying field), which 
they presented to the war department, to be a permanent home 
foi the experimental and research division of the air corps The 
city was again a centre of military aircraft research dunng World 
War II 

The annual v olume of Dayton’s wholesale business is estimated 
at $352,000,000, its retail trade at $.,38,000,000 In 1949 bank 
debits amounted to $2^8,87^,201, post office receipts were 
$6,474,733 , and the assessed valuation of property was $439,447, 
740 

The city has 82 public schools, including a normal college, and 
20 parochial schools, 202 churches, and 3 duly newspapers, one 
of which is in German It is the seat ot the University of Dayton, 
a Roman Catholic institution founded m 1850 (formerly St Mary 
college), Bonebrake Theological seminary (United Brethren), 
and Sinclair college, also the Dayton Art institute (established 
1919) 

Ihe Engineers’ club and the Foremen’s club are distinctive or 
gamzations The National Association of Foremen was founded in 
Dayton and its official organ is published there The first house 
built in Davton, a log c ibin on the bank of the Miami, is pre 
served as a historic museum There is 1 state hospital for the 
insane and a large Veterans’ Administration facility which was 
the first soldiers home established in America (1867) 

History — The site of Dayton was bought in 1795 from John 
Cleves Symraes by a party of Revolutionary soldiers It was laid 
out as a town in 1796 by Israel Ludlow, one of the owners and 
named after Jonathan Dayton (17G0-18-4), who hid fought in 
the Revolution and was at the time a representative of New Jersey 
in congress In 1803 it was made the county seat and m 1805 
the town was incorporated Growth was rapid after the opening 
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of the Miami and Erie canal in 182S, and m 1841 it was choitcred 
is a uty By 1SC0 the population hid reached 2o,oSi increasing 
to 38,678 m 18S0, 85,0,3 ni 1900 and 116,577 in 1910 In March 
1913, the Miami vallev was swept for five days by a steady down 
fall of rain, resulting in a great flood Ovei 400 lives were lost in 
the vallev, and damage to property was estimated at $100,000 000 
When the waters receded Dayton vvis left coveied with mud and 
debus A pestilence was averted only by prompt and energetic 
measures Martnl liw w is declared, food was distributed and 
tents were put up for the homeless \ relief fund of $750,000 
was disbursed b\ the American Red Cross and the Citizens 
Rthef committee Steps were taken to prevent the recurrence 
ot such 1 disastei On June 2S igT5, the Miami conservancy 
district 1 political subdivision of the state w is established under 
a new law tor the purpose of building and maintaining flood 
control works in the Miami valley The plan finally adopted com 
huied channel improvement with the construction of five great re- 
siding basins Tive dims (from t 200 to 6400 ft long, from 75 
to i ’5 ft high and from 380 to 7S5 ft thick at the base) were 
built icross the upper valleys of the Miami and foul of its tribu 
tines Construction work begin 111 1918 and was completed in 
192 1 The cost w is $32,000,000 Protection h is been piovidcd 
igiinsl a flood io r/ r grcitei than that of 1913, ind io p i, greater 
th in the maximum estimited to be possible Following the flood 
Davton idopted a commission manager form of government 
which cime into eltect on Jan i, 1914 It was the first large city 
to install a manager and theie has been no disposition to return 
to tht mayoralty system 

Tor an account of the flood of iqrj and the construction of the 
flood control woiks see Technical Reports (10 vols ) by various 
authors, published bv the Miami consenanev district, Dayton, 0 

DAYTON, a city of southeastern Tennessee, USA, 38 mi 
NNE of Chittanooga at the foot of the Cumberland escarp 
ment , the county se it of Rhea county It is served by the South- 
ern railw ly Ihe popukition in 1950 was 3,191 In July 1925 
the little country town was the scene of the famous “anti 
evolution” tnal, in which Tohn T Scopes, a teacher of science in 
the high school was found guilty of having violated a state law 
prohibiting the teaching, 111 the schools supported by the state, 
of any theories to the effect “that man is descended from the 
lower animals ” Counsel for the defense included Clarence Dar 
row and Dudlty Tield Malone The ptosecution h id the suppoit 
of William Jennings Bryan, who died in Dayton a few days aftei 
the close of the trial Scopes was fined $100, but the penalty 
was set aside by the state supreme court on a technicality, with- 
out any expression of opinion as to the constitutionality of the 
law William Jennings Biyan university, on a hill overlooking the 
town was founded by Bryan’s admirers as a memorial to him 
DAYTONA BEACH, a city of Volusia county, Fla , U S A 
on the Halifax river, 50 mi below St Augustine , on federal high 
ways 1 and 92 and state highway 140, and served by the Florid 1 
East Coast railway, air lines and buses It was formed in 1924 
by the consolidation of the city of Davtona and the towns of 
Daytona Beach and Seabree7e, its total population 111 1950 was 
29,254 Daytona Bcaih is a popular all year resort, with many 
hotels and private winter homes md a summer season attracting 
2,500,000 visitors The Spanish style of architecture prevails, 
and the assessed valuation of property in 1950 was $61,848 430 
Along the haid, white beaeh which idjoins that of Ormond, is 
a finfc automobile racing course, where many speed records have 
been made 

DEACON, a minister or officer of the Christian Church The 
status and functions of the office have varied in different ages 
and churches, and the name is the Gr Slokovos, minister, servant 

(a) The Ancient Church — The office of deacon is almost as 
old as Christianity itself Tradition connects its origin with the 
appointment of “the Seven” recorded in Acts 6 1-6 This con- 
nection, however, is questioned on the ground that “the Seven” 
are not called deaeons in the New Testament and do not seem to 
have been identihed with them till the time ot Irenaeus (c 180) 
The officers of the church are described in Philipp 1 I as 
“bishops and deacons”, and in 1 Tim 3 8-13 the office of 
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DAY NURSERIES These institutions of i semi plnhn 
thropic mturc lornitrl> known is ‘ creches” ( from the Tr irtchc 
— crib) hut now is diy nurseins,” form in integral part of the 
public heilth ymk of Great Britun, the United btates, and other 
industrial countries 

Their original intention was to assist widows ind other women 
whose circumstances obliged them to go out to work by caring 
for their young children, under school age, dunng the di> During 
the 19U1 century Trance and Belgium had many neches, but 
they were on a very simple sc alt a 1 motherly” worn in was put in 
charge of two or three looms and for very sm ill tus the working 
mothers could have their children to lie fed and cared for during 
the day This s\ stem proved unsalisf ictoic , w mt of technical 
knowledge md insufficient smitirv precautions led to the spieul 
of infection ind the tieche soon got a bad name But with the 
uiLruse in the knowledge and study of “niotheienft” ind inf int 
welfare, which coincided roughly with the early ytirs of the 20th 
century, diy nurseries were broughL to England, and to the United 
Stites, and organized on modern and hygienic methods, very 
different from those of the old creches The value of fresh air 
and ‘‘moving" air was lncreisingly appremted and open 111 nurs 
cries were built in London, Manchester ind elsewhere 

In Great Britun the movement is largely assouitcd with the 
names of Mrs Arthur Peruval and Muriel Viscountess Hclmslcy, 
who founded the National bociety of Day Nurseries with the oh 
jeets of starting nurseries, raising the standaid ol existing ere 
dies, putting them in close touch with the government dcpirl 
ments and “standardizing ’ the tr lining of stifts 

The movement, like many other hr inches of the infant welfare 
movement, originated in private enterprise and tht day nursciv 
was generally started by a voluntary committee Trom the vear 
1915 a grant in aid was given bv the board of educition When 
m 1918, the local government board was merged jn the ministry 
of health, day nurseries were placed undei its mitermty and 
child welfare department 

The ministry inspects the nurseries at regular intervals and 
gives a grant proportionate to the expenses incurred, in certain 
cases grants are also made toward capital expenditure, such as the 
purchase of premises, etc The cost of upkeep is met bv the 
parents’ payments (u a day is a common charge! , the govern- 
ment grant, pnvate subscriptions and in some cases, a municipal 
grant Local authorities have the powei to provide dav nurseries 

Children are received from the age of one month, until they 
attain school age The mother brings the child in the early morn 
ing oil her way to work and calls for it on her return in the 
evening The child is inspected on arrival by the creche-tramed 
matron and, if found to be free from anv signs of infection, is 
bathed, dressed in the nursery clothes and cared for during the 
day in accordance with the requirements of its age The infants 
have cots and the necessary food and sleep, the older children or 
“toddlers” hav e three good meals and plenty of opportunity for 
fresh air, rest and exercise The mental development of the 
toddlers is assisted by “nursery school classes,” under the super 
vision of a specially trained member of the staff The furnishing 
of the nursery is of great importance, small tables and chairs are 
provided for meals, etc , and stretchers for lest The staff gen 
erally consists of a matron and sister with "nursery” training and 
some hospital experience, a toddlers’ nurse, young probationers 
and a cook 

The health of the children is under the daily care of the matron, 
who weighs the children weekly or fortnightly, accurate records 
are kept and are, seen by the visiting doctor at the fortnightly 
medical inspection The previous medical lustory of the child, if 
it has attended the infant welfare centre, is used for reference 
and the nursery record is available for the school doctor when 
the child leaves the nursery In this way a complete record cm, 
in some cases, be obtained of the child’s medical history A great 
point is made of the clothing and feeding of the children in the 
nursery; it is held that the nurseries are m this way of great 
educational value to t'Jje mothers 

Probationers m day' nurseries are trained on a sylDbus prepared 
by the National Society of Dav-Nurscues m conjunction with the 


Nation ll League for Health, Maternity' and Child Welfare They 
attend certain lectures and then sit foi a series of examinations 
The successful candidates who can show evidence of sitisfactorv 
practicil work then obtain a certificate ot proficiency in the care 
of children These girls aie then fitted to become “nursery 
nurses” in private posts or public institutions, and the scheme of 
training is approved by the ministry of health 

Since 1919 the headquarters of the National Society of Day- 
Nurseries has been under the same root as manv other org imza- 
tions for mfint and child welfare at Carnegie house, 117 Picca 
dilly London The society publishes a monthly magazine C rkhe 
(N L II) 

United States — The dav nursery movement in An erica h is 
followed lather ditferent lines, but there, even more than in 
I nglmd, its \ iluc is lecogmzcd as an essential part ot child wel 
fue Inspection varits and may he undei the conliol ot state, 
county 01 citv departments of health or vvelf ire hut no govern 
nient gi int is given and the nurseries ire supported by voluntary 
subscription, supplemented by jnrents’ fus Some states license 
the day nurseries, inspect periodic illy and require minimum 
stindirds Progrissivt nurseries include programs of family case 
work, health md education The first day nursery in America 
opened in New \ ork m 18154 but the utual movement dates from 
coniercntes held 1S9 -iSgS The Nation il Federation of Day 
Nurseries, organized in 1898, was supersided in iq 0 8 bv the 
Nation d Association of Day Nurseries, a consohd ilion ot the 
federation and the New A ork Association of I) iv Nui writs The 
nitional nssouUion serves is a coordmiting body for clay 
nurstntx, ruses standards, provides field service and lnlonrution, 
and issues publications including a bulletin J fie Day Nursery 
Headquarters 122 East 22nd street, New \ 01k 
As regards other countries the tendency ot the present dav is 
to establish day nurstnes in connection with mfint welfare work 
and nurserv schools In Trance the ‘ Creches d Arrondissements” 
of ii)th century Tans hive been hrgtlv superseded b\ nurseries 
connected with large lactones and shops, or depirtment stores 
These are frequently used for infants and give special facilities to 
nursing mothers for the breast-feeding of their own babies 
Belgium, Holland, Switzerland, Germany, Indn and Japan en 
courage the provision ot diy nurseries, ind Poland, Serbia and 
Spam have followed their example 
See the publications of National Society of Day-Nursenes, 117, 
Piccadilly, I ondoli, and of the National Association of Day Nurseries, 
New York Matantlv and Child Wtljare Act (1918) (A E Be ) 
DAYS OF GRACE The extra time allowed to meet the 
payment ot a bill of exchange after its due date In English law, 
three days grace are thus allowed No extra time is allowed how- 
ever, tor a bill payable at sight In the case of insurance pre- 
miums, also, days of grace are allowed before the policy actually 
expires 

In the United States days of grace in all bills of exchange have 
been ibolished bv the Negotiable Instruments law, except in a 
very few states, as to sight drafts (See Bill of Exchange ) 
DAYTON, a city of Campbell county, Ky , US, on the 
Ohio river, opposite Cincinnati, served bv the Chesapeake and 
Ohio railway 

The population was 8,943 in * 95 ° and 8,379 in 1940 by the fed- 
eral census There is some manufacturing, but the city is pri 
manlv i residential subuib of Cincinnati It was settled and in 
corporated in 1S49 

DAYTON, a city of southwestern Oluo, U S , on the Great 
Miami rner, 53 nu NNE of Cincinnati, a port of entry, the 
county seit of Montgomery county, and a leading centre of avia 
tion research 

It is served by the Baltimore and Ohio, the Big Four, the Erie 
and the Pennsylvania railways, by a number of air lines and by 
numerous motorbus and motor truck lines operating over the 
hard surfaced roads which radiate m every -direction 
There are three commercial and two government airports and 
rihmerous emergency landing fields The population was 243,108 
in 1950 and 210 718 in 1940 by the federal census About 70% 
are nativ es of Ohio 
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The city covers 24 24 sq mi of level ground 740 ft above sea of the Mi mn ind Erie canal m 182S, and m 1S41 it was ch utcreil 


level m a vudc river trough, where three rapid streims (Wolf 
creek Stillwater river and M id river) flow into the Miami It is 
completely protected (since 1921) from all danger from floods 
Boulevaids and streets are wide ind in the residential districts aie 
lined with trees The dwellings are for the most part small private 
houses, each with its own garden Many of the fictoucs are sur 
rounded by attrictive grounds 

r l he public parks and plavgrounds comprise 1,100 ac (including 
a 2 3 ac island in the Mi imi), and just south of the city there is 
a municipal country club (294 ac ot natural forest J with golf 
courses and tennis courts The ehminition of grade crossings 
within the city and the construction of a boulcv ird on the bed 
ot the ibandoned Miami and Erie canal were begun in 19.7 A 
comprehensive city plan w is idopted in 1925 

Dayton adopted a commission nun igei lorm of government 
in 1914 The water supply comes from driven wells 50-100 ft 
deep Natural gas is used Electric current, steam generated, is 
provided by a super power system, ind the local power and light 
company furnishes stcim heat to a consider ible uei in the ten 
tril part of the city The city his one of the lew hninei illy sue 
cessful municipal garbage reduction plants Both the deith 1 ite 
ind the cost of living are rehtivclv low 

The manufactuics are imny and \ med Divton his long been 
know n as the home of the Nation il C ish Register company It 
his become the leading producer also, ol clcctiic rnotois w ttti 
plants for home use, electric refngeiaUmi equipment, fire legis- 
teis, computing scales, water softeners, fan belts automobile 
parts, aeroplane parts, golf clubs and icecream cones, md it 
makes all the government stamped envelope., Picusion in 
dustnes ’ predominate, m which labour is more import int than 
material, and skilled labom more important than unskilled The 
percentage of women m industry is relatively low, and there is 
little child labour Except in the building trades the “open shop ’ 
prevails Ihe making of aeroplanes it Dayton began with the ex- 
periments of Orville and Wilbur Wright (qq v ) who in igo 0 flew 
successfully the first heavier than ur machine 

During World War I the U S government located its aviation 
experiment laboratories at McCook field, on the noithern bound- 
aiy of the city When this became too small, the people of Dayton 
raised $400,000 in four days to buy a tract of 5,000 ac northeast 
of the city (including the Wrights’ original flying field), which 
they presented to the wir department, to be a permanent home 
for the experimental and lescaich division of the air corps The 
city was again a centre of military aircratt reseirch during World 
War II 

Ihe annual volume of Dayton’s wholesale business is estimated 
at $j52,ooo,ooo, its retail trade at $338,000,000 In 1949 bank 
debits amounted to $2,6.58,873,201, post office receipts were 
$6,474 733 , and the assessed valuation of property was $439,447,- 
740 

The city has 82 public schools, including a normal college, and 
20 parochial schools, 202 churches, and 3 daily newspapers, one 
oi which is in German It is the seat ol the University of Dayton, 
a Roman Catholic institution founded in 1850 (formerly St Mary 
college), Bontbidke Theological seminary (United Brethren), 
and Sinclair college, also the Dayton Art institute (established 
1919) 

Ihe Engineers’ club and the Foremen’s club are distinctive or- 
ganizations 1 he National Association of !■ oremen was founded m 
Dayton and its official organ is published there The first house 
built in Dayton, a log cabin on the bank of the Miami, is pre 
served as a historic museum Tlieie is a state hospital for the 
insane and a large Veterans’ Administration facility which was 
the first soldiers’ home established in America (1867) 

History-— The site of Dayton was bought in 1795 fiom John 
Cleves Symmes by a party of Revolutionary soldiers It was 1 ud 
out as a town in 1796 by Israel Ludlow one of the owners and 
named after Jonathan Dayton (1760-1824), who had fought 111 
the Revolution and was at the time a representative of New Jersey 
in congress In 1803 it was made the county seat and in 1S05 
the town was incorporated Growth was rapid after the opening 


is a ei tv Bv i860 the population h id reichcd 20,0s 1 increasing 
to 08,678 in 1880 So, ooi in iqoo and 116 577 in igio In March 
1913, the Miami vallev was sv'ept tor lave days by a steady down 
fall of lain lesulting m a greit flood Ovci 400 lives were lost in 
the vallev and damage tn property w is estimated at $100 000 000 
When the waters receded, Diyton w is left covered with naud and 
debris A pestilence wis averted only by prompt and energetic 
measures Mirtial law vv is dcclaied, food was distributed md 
tents were put up for the homeless \ relief fund of $730000 
wis disbursed by the Americin Red Cross and the Citizens’ 
Relief committee Steps were liken to prevent the iccurrcncc 
ot such a disastei On June _S 1915 the Miami conservancy 
distuet a political subdivision of the state was estiblished under 
a new law, foi the purpose of building ind maintaining flood 
control works in the Miami v illty 1 he pi in fin illv adopted com 
bmed chinnel improvement with the consliuction ot five great re 
t tiding basins Tive dims (fiom 1 ’00 to 6400 ft long from 7-, 
to M5 ft high, and irom ,So to 78s ft thick at the base) weie 
built icross the upper villevs of the Miami and four of its tribu 
tancs Construction work begin in 1918 and was completed 111 
192. The cost wis $,2 000000 Piotcction has been piov ided 
ig mist a flood 40C greitcr than tint of 1913 and 20 <~' c greater 
tlnn the maximum estimated to be possible Following the flood 
Davton adopted 1 commission manager form of government 
which enne into effect on J m 1, 1914 It was the first large city 
to instill a maniger and thcic his been no disposition to return 
to the naayoialty system 

Tor in a» count of the flood of iqn and the construction nf the 
flood control works see Technical Rt ports (10 vols ) by vanous 
authors, published bv the Miami conservancv district, Dayton, O 

DAYTON, a city of southeastern Tennessee USA, 38 mi 
NNE of Claattanoog 1 at the foot of the Cumberland escarp- 
ment, the county seal of Rhea county It is served by the South- 
ern lailway Tlae population in 1950 was 3 191 In July 1925 
the little country town wis the scene of the famous “anti 
evolution” trial, in which John T Scopes, a teacher of science in 
the high school, was found guilty of having violated a state law 
prohibiting the teaching, in the schools supported by the state 
of any theories to the eflcct “that man is descended from the 
lower animals ” Counsel for the defense included Clarence Dai 
row and Dudlty Ticld Malone The prosecution had the support 
of William Jennings Bryan, who died in Davton a few days after 
the close of the trial Scopes was lined $too, but the penalty 
was set aside by the stitc supreme court on a technicality, with- 
out uay expression of opinion as to the constitutionality of the 
law William Jennings Biyan university, on a hill overlooking the 
town was founded by Bryan’s admirers as a memorial to him 

DAYTONA BEACH, a city of Volusia county, Fla , U S A 
on the Halifax river, 50 nai below St Augustine, on federal high 
ways 1 and 92 and state highway 140, and served by the Florid 1 
East Coast railway, air lines and buses It was formed m 1925 
by the consolidation of the city ot Daytona and the towns of 
Daytona Beach and Seabreeze, its total population m 1950 was 
29,254 Daytona Beach is a populir ill year resort, with many 
hotels and private winter homes md a summer season attracting 
2,500,000 visitors The Spanish style of architecture prevails 
and the assessed valuation of property in 1950 was $61,848 430 
Along the hard, white beich which uljoins that of Oimond, is 
a fine lutomobile racing course, where many speed records have 
been made 

DEACON, a minister or ofheer of the Christian Church The 
status and functions of the office have varied in different ages 
and churches, and the name is the Gr Siiikovos, minister, servant 

(a) The Ancient Church — The office of deacon is almost as 
old as Christianity itself Tradition connects its origin with the 
appointment of the Seven” recorded m Acts 6 1-6 This con- 
nection, however, is questioned on the ground that “the Seven” 
are not called deacons in the New Testament and do not seem to 
hive been identified with them till the tune ot Irenaeus (d 180) 
The ofheers of the church are described m Philipp 1 x as 
‘bishops and deacons”, and in 1 Tim 3 8-13 the office of 
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deacon has evidently become a permanent institution of the 
Church R> the time of Ignatius (c no) the “three orders” 
of the ministry were definitely established, the deacon being the 
lowest and subordinate to the bishop and the presbyters In the 
apostolic age the duties of deacons were naturally vague and un- 
defined, with the growth of the episcopate, however, they be- 
came the immediate ministers of the bishop Their duties included 
the management of Church property and finances, distribution of 
alms and care of the sick and of widows and orphans They 
were also required to seek out and reprove offenders ( 1 postohcal 
Constitutions, 4th cent ) With the growth of hospitals and 
other charitable institutions, however, the social work of the 
Church was transferred to others, and the diaconate came by 
degrees to be regarded (as in the Roman Catholic and Anglican 
Churches to day) merely as a step towards the priesthood, and 
the deacon’s duties were prattle ill} restricted to ritual acts, 
such as reading the Gospel, censing the priest, etc , at High Mass 
(';) The Church of England — The dneonate is recognized 
ns one of the "three orders,” and is conferred by episcopal ordi 
nation Candid Ues must be 23 years old and must satisfy the 
bishop as to their intellectual, moral and spiritual htness Deacons 
may perform any sacred office except that of consecrating the 
elements and pronouncing absolution 

(c) Churches of the Congregational Order — In these 
(which include Baptists) the deacons are hymen appointed by 
the members of the Church to superintend the financial affairs 
of the Church, co optr ite with the minister in the various branches 
of his work, assist in the visitation of the sick, attend to the 
Church property and generally supervise its activities 
ire Thomasanus, I this ac nova dtsctplma pars 1 lib 1 c 51 f 
and lib it c 29 f (Iaigdunum, 1706) , J N Swell, Dir Diakonat m 
der kutkolischen Ktrcht (Regensburg, 1884) , R Solim, Kirchcnrecht, 
1 1-1-137 (Leipzig, 1892) , F J A Hort, The Chnstian Ecclesia 
(London, 1S97) 

DEACONESS, a woman set apart for special service m the 
Christian Church The origin and early history of the office are 
obscure The arguments for its existence m apostolic times, based 
on Rom xvi 1 (where Phoebe is called 5 «t/coi'os)and 1 Tim 111 
11, and on Pliny’s mention of two ancillae quae mmistrae dtce- 
bantur, are hardly conclusive But it is certain that before the 
middle of the 4th century there existed m the Eastern Church an 
order of deaconesses, of higher rank than the somewhat similar 
orders of '‘virgins” and “widows ” The order is recognized in the 
canons of the councils of Nicaea (335) and Chalcedon (451), and 
many of Chrysostom’s letters are addressed to deaconesses at 
Constantinople The ordination of deaconesses resembled that of 
deacons, but conveyed no sacerdotal powers or authority (for 
specimens of the ordination service see Cecilia Robinson, The 
Ministry of Deaconesses, 2nd ed , 1914, pp 219-229) Their 
mission was to perform certain offices in connection with the care 
of women The functions of the deaconess, accoiding to the apos- 
tolical Constitutions, were as follows (1) To assist at the bap- 
tism of women, (2) to visit and minister to the needs of sick 
and afflicted women, (3) to act as door keepers in the church, and 
conduct the women to their seats In the Western church an 
attempt seems to have been made in the 4th century to introduce 
the order into Gaul The movement, however, was strongly op 
posed, and was condemned by the councils of Orange (441) and 
Epaone (5x7), Despite the prohibition the institution made 
some headway, and traces of it are found later m Italy, but it 
never became popular in the West In the middle ages the order 
fell into abeyance in both East and West 
In modern times several attempts haye been made to revive the 
order In 1833 Pastoi Fhedner founded "an order of deaconesses 
for the Rhenish provinces of Westphalia” at Kaiserswerth The 
original aim of the institution was to tram nurses for hospital 
work, but afterwards it trained its members for teaching and par- 
ish work as WelL Kaiserswerth became the parent of many similar 
institutions The revival of the order in the Chmch of England 
dates from 1862, when Miss Elizabeth Ferard was set apart by the 
Bishop of London Other dioceses gradually adopted the innova 
^tion It has been sanctioned by Convocation, and the Lambeth 
Conference in 1897 “recognized with thankfulness the revival of 


the office of deaconess,” but insisted that the name must be 
restncted to women set apart by the bishop and working under the 
control of the parochial clergy 

In addition to Miss Robinson’s book cited above, see Church 
Quarterly Review, xlvn 302 ff, art “On the Early History and 
Modern Revival of Deaconesses” (London, 1899), and the works 
there referred to D Latas, Xpio-Tianht) 'A pxato\oyla 1 163-171 

(Athens, 1883) , Testamentum Domini, ed Rahmam (Mainz, 1899) 

L Zscharnack, Dtr Dienst der Frau m den ersten Jahrhunderten der 
chr Kirche (1902) 

DEAD, DISPOSAL OF THE Monuments and buildings 
set up by man for the use of the living were seldom preserved 
by him bejond their period of usefulness and seldom remain in- 
tact, but his arrangements for the dead were usually made with 
peimanency in view and are frequently discovered undisturbed 
From these records of the past knowledge is yielded of man’s 
physical characteristics, circumstances, material achievements, 
customs and beliefs Inscriptions are rarely present to give a 
date to graves , but the method of disposal, the type of grave, the 
objects deposited with the dead, their relative positions, the pos 
ture and orientation of the body, and, m the older periods, the 
geological stratih cation and contemporary fauna, provide knowl- 
edge of the period and race to which the remains maj be assigned 
PALAEOLITHIC PERIOD 

The earliest human remains as yet discovered — at Trmil (pUhe 
canthropus), Heidelberg and Piltdown — were river borne frag 
ments, whether originally buried is unknown, but the earlier part 
of the last ice age supplies in several instances evidenee of the 
disposal of its dead by the Neanderthal race m Europe Thus the 
bodies of the La Ferrassie man and child were protected by 
stones, a pillow of fimt chippmgs was gathered together for the 
Le Moustier youth, and graves were dug for the La Chapelle man 
and La Ferrassie infant Belief that the dead lived on and had the 
same needs as the living is shown m the stone implements placed 
with the Le Moustier, Spy I, and La Chapelle burials, and in the 
ochre and food supplied for La Chapelle, and m each case the 
home of the dead is, as m life, the rock shelter or cave 

Finds from the Upper Palaeolithic period are more numerous, 
and here again almost all burials are in caves or by rock-shelters, 
including probably the remarkable oval grave fenced round with 
mammoth shoulder blades at Pfedmost (Moravia) this enclosed 
20 burials m squatting position, and was dug m loess close to a 
limestone outcrop which once probably formed a rock shelter 
The chief exception is the richly furnished single burial m level 
ground at Brunn The same land of provision continues to be 
made for the dead during this epoch, but its developed culture 
provides finer implements and a wealth of personal ornament 
necklaces, armlets, anklets, aprons, caps, of threaded shells and 
animals’ teeth, carved bone amulets, ivory figurines Instead of 
the small lumps of red ochre at La Chapelle, many of these later 
graves are liberally bestrewn with the substance The cave-hearth 
is now frequently chosen as burial site (Solutre, Grimaldi), and 
here occasional charred bones are more probably due to incom 
nletely extinguished fires than to deliberate cremation 

Though no invariable position characterizes palaeolithic burials, 
an attitude of sleep — knees bent, arm under head — is the most 
frequent m Europe, while m Africa contracted posture obtained 
m the palaeolithic cave-burials discovered m 1927 near Lake 
Nakuru (Kenya), and with the skeleton of the same type and 
period from Oldoway (1913) further north In Lower Palaeolithic 
burials at La Ferrassie and an Upper Palaeolithic at Grimaldi, 
however, were skeletons whose sharply-bent knees and arms were 
pressed close against the chest So he the dead of many primitive 
peoples bound tightly lest they walk, or use their hands for mis- 
chief on the living 

Already in Upper Palaeolithic Spam and France there are some 
indications of a cult of the skull m calvaria prepared as “bowls,” 
and in occasional burial of the head alone But with its closing 
phase (Azihan) comes the remarkable cave-burial at Ofnet (Ba- 
varia) where the severed heads of the dead were deposited one by 
one into two scooped out “nests," six into one, 27 into the other 
They wore rich ornaments of shells and stags’ teeth, were cere- 
monially besprinkled with red ochre, and all faced west Charcoal 
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and charred remains near by suggested that the bodies were ere 
mated From the same period date the human bones m M is d’Azil 
(France), scraped dean of flesh and p unted red before interment 
POS 1 PALAEOLITHIC 

As mankind passes through stages marked by his discoveries of 
the crafts of stone polishing, copper , bronze and iron working, 
we find an immense v iriety ot funeraiy custom, conditioned partly 
by natural and cultural resources, 1 irgely by belief as to the kind 
of hte after death, and the relationship between dead and living 

Cremation and Inhumation — In Europe total cremation is 
tound associated with the Late Neolithic banded pottery and 
painted pottery cukuies, from Belgium to southern Russia In 
humation was geneial over Europe in the earlier part of the bronze 
age, but gndually in the later part it was largely replaced by ere 
mation, and from then on the two method-, competed ind alter 
nvted in different countries until the spread of Christianity Inn 
ished cremation from European civilization down to its modern 
revival This pracLice has a long and v tried history m other conti 
nents also A rmd-4th millennium cemetery rich in gold and cop 
per objects was discovered at Ur (Mesopotamia) in iy 7, 
and contained partial cremations which argued total cremations 
at an earlier epoch, by the end of that millennium mhumatiun 
prevailed alone at Ur Cremation has been the usual Hindu 
method, frequent ilso among Buddhists, rire in Chmi It wis 
general among the Aztecs of Mexico, reserved only for people of 
rank m the Maya civilization of \ ucatan, and for occasion d 
criminals among the Jews In Fgypt.it is unknown 

Other Methods — These include (1) the preservation of the 
body by smoke-drying, embalming, etc (see Mummv ) , 
(3) exposure to birds of prey (as by the incient Scythians, the 
Zoroastrians, the poorer Siamese), rivtr committal, or other 
methods little hkclv to help in identifying the remains, (3) dis 
pusal m two sLagcs — first, of the corpse by burial, exposure, etc , 
until the soft tissues disappear, second, of the bones cither 
individually as in eastern South Amene 1 (in jars), or collectively, 
as in neolithic Butisb barrows, in the great neolithic hypogeum 
at Ilal S iflieni (Malta), or m vaults of mediaeval English churches 
such as Hythe 

Posture and Orientation — In many cultures and religions 
a definite position is given to the dead The posture usually ranges 
from tightly contracted to fully extended, the former tending to 
be associated with more primitive, the latter with higher uviliza 
tions, the body usually lies on side or back, or is seated, and it is 
frequently onentated in a given direction Thus m Egypt the 
lightly contracted pre dynastic posture gradually loosens as the 
dynasties pass until full extension is reached m the Middle King 
dom From the Old Kingdom onwards the body usually lies with 
head north, face to the sunrise In England bodies lay contracted 
till shortly before our era , but orientation varied until Christianity 
taught that the feet of the dead should be towards the east, 
whither they must hasten at the last trump The custom mainly 
holds in England still, but Norway and Holland have long 
abandoned it, except in country districts Buddhist tradition — 
where Buddhists bury — dictates head north, face upward, as 
Buddha died The Mohammedan must he on his right side, facing 
Mecca, but the Japanese m his tub-shaped coffin sits upright, 
like some among our ancestors in chambered barrows 

Tomb furniture — Burials bare of all else but (originally) a 
garment or shroud are not infrequent, and betoken sometimes 
poverty, sometimes high beliefs strict Jews must bury thus But 
further protection Is usually afforded The pre dynastic Egyptian 
and early Sumerian were often wrapped in matting, though pan 
shaped and bucket-shaped pottery coffins were already m use 
Slipper-shaped pottery coffins were common among the Chorote 
gans (Nicaragua) and Parthians , large jars, In Greece at the end 
of the 2nd millennium, m prehistoric southern India, m the 
Americas Wicker work, wood, stone, marble — all have played 
their part in coffining the dead As to possessions sometimes the 
latter have none, sometimes a sophisticated civilization cheats 
them with useless imitations, but mostly the objects are real, 
valued in life and retained in death 
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Type of Tomb — The use of caves as sepulchres continued in 
the Neolithic puiod — usually is sejmlchres alone, ind in the Late 
Neolithic were evcivaltd the first artifirnl burial-caves In Med- 
itcrrincan lands the single “cave” entered direct from cliff face 
then added an entrance passage, as the trench in level ground 
gained a side chamber, then both gradually developed evtra 
chambers and niches These elaborations culnunaltd m c ltatombs 
such as those of PanLicapocum (Crimea) and — most el thorite of 
ill — of Rome Megalithic tomb architecture sprang up 111 Nio 
lithic flowered and died 111 Bronze (si 1 Carnac Mtqahthic l Ion 
uments ) In Neolithic times the hrst barrows also weie piled up 
as burial plaees and memomls But as mankind ehbonto — 
jilavs out — these vinous ideas conceived in his imaginative ulo 
lescence, he reverts ever and again to the simple grave as standard , 
while, thioughout, we find the simple grave persists for simple folk 

Bibhocraiiiv — II istings LR 1 tr “Dcith and Disposal of the 
De id (tqi]),M h bert, htalleuhon der I orqtschiclUe (1924- ), 

C E Vulliamy hnnurtal Van (19 6) (M L T) 

In the early times of Nf mderlh d ni in (he bodies of the de id 
were buried with some ceremony md, with the uppirent txetp 
tion of one or two very pumilivt trtbis, there is no known people 
to dav which does not dispose of its dead in some well defined, 
traditional manner The treatment of the corpse, however, is noL 
as 1 rite complete in itself, it is but an ineident in a series of rites 
When a eomimmily loses one of its members, espeeially anyone 
of importance, it suffers a shock, and the rites connected with the 
dead are to be regirded as the stereotyped behaviour ot society by 
which it reuljusts itself during such a period of strain and emo- 
tional disintegration Tor this reason their correet performance 
is impoitant to society The more serious the loss that is, the 
greater the value of the deceased to the community, the mare 
elaborate will these rites be and the greatei the number of people 
which they concern The very aged, on the other hand, and those 
who have long been ill and who, therefore, have for some time 
taken little part m the life of the community, often receive scant 
attention at death and may even be buried alive, since, socially, 
they are in a sense already dead 

There are many variations in the ceremonies connected with 
death, and in the treatment of the corpse, but each has its recog- 
nized procedure from which deviations are rtre, and in all there 
seem to be three distinct phases The first lasts from the tune of 
death, or when all hope of the sick person’s recovery is ab mdoned, 
until the beginning of the rites directly connected with the disposal 
of the body, the second is during the performance of these rites, 
the third is covticd by the period from the disposal of the body 
till the cessation of mourning 

When the individual is dead, or regarded as dead, the corpse 
is usually washed and decorated and a ceremony of leave-t iking 
may be gone through, often aceompamed by the presentation of 
gifts The duration of this period varies considerably according 
to the importance of the deceased or to the affection felt for him 
For a commoner a day or two may suffice hut for a chief it miy 
occupy many weeks and the body is sometimes partially embalmed 
to prevent decomposition from setting in during this time If it 
is suspected that death was due to foul phy, especially sorcery, 
omens are now carefully observed or the body is asked to indicate 
in some recognized marntr the guilty person or village Friends 
and relatives having now sud iarewell, the body is laid to rest 

The number of w lys in which a body can be dispostd, arc six 
inhumation or burial, cremation, preservation, exposure, water- 
burial and hastening decomposition by artificial means Occasion- 
ally the bodies are exposed for destruction by wilfl animals Many 
or all of these methods are sometimes found m use among a single 
people Where this is so, the mode of disposal of the body is 
usually determined by his social status, by membership of some 
social group, his achievements m life or the cause of his death In 
general, such methods as preservation and the artificial hastening 
of decomposition are reserved mamly for those who have been 
important in life Those who are unimportant to society are 
usually given a form of disposal which entails little trouble or 
expense The cause of a person’s death often arfects profoundly 
the fate both of the body and soul A person who has died by 
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falling from a tree, or by violence m peace or war, is usually 
treated differently from his fellows, and special treatment is al 
most always allotted to suicides and women who have died in 
childbed The reasons foi such distinctions are not alwiys clear 
but, in general, these unfortunates ne eonsideied to be undesir- 
able Those who are earth bound are usually feared and measures 
are taken to prevent their souls from troubling the living, such as 
putting thorns into the feet of the coipse so that the spirit may 
not walk, placing stones or briais over the grave that it may not 
escape thence, or burning the body and so destroying the soul 
Inhumation — Where inhumation is practised theie is often a 
cemetery, usually situated at a little distance from the village, 
wheie all of that communitv are bulled, or there may be separate 
ones for the different kindreds which compose it, occasionally 
one is reseived for men, and another for women These are often 
carefully tended and are sometimes used for the meetings of the 
village council Frequently, however, cemeteries are absent and 
the site of a man's grave is either fixed by tradition, as, for in- 
stance, m his garden or before the threshold of his house, or 
selected by himself or his heirs The most usual form of grave is 
a trench, sometimes shallow, occasionally of considerable depth, 
but some are more elaborate A common form is a pit at the bot- 
tom of which a horizontal recess is excavated and in this the corpse 
is laid the pit being usually but not always filled in afterwards 
In some areas the grave is an underground chamber approached 
by a subterranean passage To prevent the soil touching the corpse 
the sides of the grave are sometimes lined with wood, stone, leaves 
or mats, or the body itself is carefully wrapped up Wooden cof 
fins are used bv some tribes, or, among sea faring peoples, the 
deceased is buried in his canoe The superstructure of the gra\ e 
may be only a low hummock of earth, but, over the lemains of 
important people, large mounds are often erected A small hut is 
often set up over or beside the grave, to protect the soul (which 
usually lingers near the body until decomposition is complete) 
from the inclemencies of the weather Grave-stones are also 
erected as memorials and as tempoiary abodes for the spirits when 
they desire to visit the living 

Cremation —The destruction of the corpse by fire has a world 
Wide distribution Often it is restricted to a certain class of 
people, notably chiefs, but sometimes, where other methods are 
normal, it is used for lunatics, workers of black magic and other 
dangerous members of society When such people are burnt the 
remains are generally thrown away In other cases they are buried, 
cast ceremonially into water or placed in ossuaries belonging to 
a kindred or village group Sometimes some member of the 
deceased s family keeps them, or certain of them, and treasures 
them as a link with the soul of the departed The construction of 
the pyre and the kind of timber used are generally decreed by 
custom, since any deviation bnngs misfortune on the soul of the 
deceased 

Preservation —The practice of preserving the bodies of the 
dead is hot restricted to ancient Egypt It is found to day among 
tribes scattered throughout the world and even among such prim 
itive ones as those of Torres straits Generally it is reserved for 
chiefs or priests The methods used vary considerably Preserva 
tives, such as alcohol, honey, salt, butter or the shavings of certain 
woods are common, sometimes the body is dried by smoking, 
usually preceded hy evisceration or massage to extract the juices, 
and sometimes it is placed in a sealed wooden effigy or coffin In 
one tribe in East Africa, a fire is lit on the top of the grave with 
the intention of faking the body 

Exposure— More common than preservation is the custom 
of exposing the dead on trees, rocks or on platforms erected in 
the gardens or the bush Where the atmosphere is hot and dry 
this may result in desiccation which possibly js intended Else 
where the corpse is left to decompose and the bones are collected 
and kept as relics or placed m an ossuary During the period of 
decomposition the living often visit the body and sometimes rub 
themselves with its juices probably m order to link themselves 
more closely to the deceased or to absorb his virtues Exposure 
may, in some places, be closely allied to burial, for where there is 


not sufficient depth of soil to dig a grave (as in islands of coralline 
and volcanic foimation), the obvious alternative is to hy the body 
on the ground 

Artificial Decomposition — Artificial means to hasten de 
composition aie often reserved for impoitant men It is some 
times effected by waiming the body over a slow fire or by washing 
it regularly and scraping away the putrifung flesh If only a por 
tion of the body is to be cleaned, such as the head, which is 
treasured by many who have an ancestoi cult, this miy be 
wrenched off and placed in a termites’ nest to be eaten clean, 
while the rest of the body is disposed elsewhere 

Water Burial — To fling a corpse into the water is an easv 
mode of disposal and is, therefore, often the fate of slaves, for 
eigners or people of no account But there are tribes among whom 
it is not considered an undistinguished end, and some individuals 
may even request to be buried at sea, because they “like wash 
all time ’long salt water ” Certain parts of the coast are m some 
islands set aside as water cemeteries wheie, after being wrapped 
up to protect them from the fish, and weighted to prevent them 
from being washed on shoie, the bodies aie sunk In the Solomon 
islands, however, where sharks are legarded with veneration, the 
dead are hid on the reef for these creatures to complete the burial 
A method (not strictly “water burial") is that of placing the 
deceased in a canoe and pushing it out to sea This was formerly 
practised in many paits of Polynesia, and is recorded from the 
Cameroons, where the coastal inhabitants set the figure of a bird 
on the prow of a funeral canoe to guide it on its wa> because 
those for whom it is done are descendants of an immigiant people 
who, at death, must return across the sea to the land of thur 
origin This may also explain the other forms of sea burial and 
likewise the use of a canoe as a coffin, certainly the latter is 
sometimes definitely connected with an after world which must 
be reached by boat 

Orientation — Wherever inhumation, cremation or exposure 
are the custom, the position in which the body is placed and the 
orientation m the grave or on pyre or platform, are important 
Even so insignificant a point as whether the body is laid on its 
right or left side may affect the fate of the soul m the land of the 
dead The corpse may he extended on its back or front, 01 be 
seated upright or recline with flexed knees Sometimes if buried 
on land or 111 the sea it may be fixed as though standing, the erect 
position in the water being obtained by weighting the feet A 
very common position for burial is lying on one side with knees 
drawn up and the hands raised to the face as m sleep, though it 
has also been suggested that this is in imitation of an infant before 
birth 

Often there is no definite orientation Even in one cemetery the 
bodies may be facing m many different directions But it is fre 
quently the custom for the head to point or the face to look to- 
wards that point of the compass where lies the other world or the 
land whence the people have migrated 

Secondary Disposal— The disposal of the remains after cre- 
mation and exposure is a necessary part of the funeral rites But 
even where inhumation is practised the bones are sometimes ex- 
humed and laid m a special spot, often as a regular part of the 
ritual which may take place at a definite time after the burial or 
on a great annual ceremony wuen the bones of all who have died 
within the year are finally laid to rest Among people who have 
a cult of the dead the skull is often kept by the living to be an 
abode for the soul if it wishes to visit this world Other bones are 
also sometimes kept, not as shrines, but for use m magical cere- 
monies or for the making of weapons This secondary disposal 
often marks the close of the period of mourning and may be for 
the deceased the last act m the passage rite (see Passage Rttes) 
as a ceremony whereby the soul is finally despatched to the other 
world of which community it is henceforth a full member Some 
times, however, exhumation and secondary disposal are only per- 
formed under exceptional circumstances If a soul troubles the 
living, the body may be dug up and either removed elsewhere or 
destroyed by fire or water Often the soul itself indicates that it 
desires such a removal, and it may demand several changes of 
abode before it finds one to its liking It expresses its wishes 
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either to a relative in dreams, or b> causing sickness and mis 
fortune 

Giave goods — To the savage the dead closely resemble the 
living in boLh psychological and physical make up It often seems 
tint at clcith the soul is conceived as being weak, just as its body 
was To give it increased vitality the mourners cut themselves 
and allow the blood to drip on to the corpse for blood is the 
divn ot life The laying of food on the grive and the lighting of 
tires uc plainly the lcsult of this material conception of the soul, 
but the it isons given for the practice vary Sometimes the jour- 
ney to the othei world is long and the food is for the support of 
the traveller on his way In oLhei places it is intended foi 
the comfort of the disi mbodicd creature during the time that it 
hangs about its home befoie departing to join its ancestors The 
grave goods dcstioyed or buried with the body are definitely for 
use m the 1 md of the dead which m physical and social formation 
is very like that of the living In it a man will need those things 
which were valuable m life— weapons, tools, wealth They are 
therefore buried or burnt with him, if buried they are often 
broken in order that their non material essence may be released 
Pots h iv c been found specially made as grave goods, with holes 
m the bottom or with uncompleted designs, through which this 
spiritual part can escape The killing of a mans favourite wife or 
slaves is i further logical result of this conception of life after 
deith, for he will continue to need them to minister to his wants 
To avoid the actual destruction of the property cheap imitations 
may be buried or burnt as in China to day, or the objects may be 
laid on the corpse while it lies in state* and removed before dis- 
posal in this w ly the dead man retains the use of them in the 
other world and his heirs have the use of them in this 
Bibliographv — W H R Rivers, “The Primitive Conception of 
Death’’ in The Hibbcrt Journal, vol x (1912), E Durhheim, The 
Elemmlar > harms of the Religious Life, pp 396 ff (tians J Swam, 
1915) , \ R Radclitfe Brown, The Andaman Islanders, pp 285 ff 
(19.*), B Malinowski, “Science, Magic and Religion," m Science, 
Religion and Realtls (edit J Needham, 1923) See also D I Bnshnell, 
Bunak of the Algonquian, Siouan and Caddoan Tribes,” m The 
Smithsonian Institution Bureau of American Ellmolosv Bulletin S3 
(C H W) 

DEAD RECKONING, the computation of a ship’s position 
derived fiom the latitude and longitude last determined, from the 
direction of the compass and late and time of sailing according to 
the log relerenee also being made to astronomical observation for 
correction and comparison of this method See Navigation, 
and Aerial Navigation 

DEAD RENT The fixed rent payable under the leases of 
mines or qutrries and paid in addition to the stipulated royalties 
This payment secures to the owner of the mineral a certain m 
come, and ensures that the mine or quarry is worked m his interest, 
since if the property lies idle the dead rent must be paid (See 
Rent ) 

DEAD SEA, the hke in southern Palestine in which the river 
Jordan terminates It is bounded on the north by the Jordan 
valley — at that point broad arid and forbidding, on the east by 
the escarpment of the Moabite plateau, on the south by the desert 
of the Arabah, and on the west by the mountains of Judaea It 
has a length of 47 m and a breadth of 10 m , a superficial area 
of 360 sqm and a mean depth of 1,080 feet Its surface level, 
which has a seasonal variation of 10 to 1 5 ft, lies about 1,300 
ft below that of the Mediterranean, and is the lowest sheet of 
water on the earth’s crust The Jordan alone pours into the Pead 
sea on a daily average a volume of water estimated at 6 million 
tons, and in the winter season torrents— very few of which are 
perennial— from the hills to the east and west add their contribu- 
tion The rainfall in the Dead sfea valley seldom exceeds 5 m 
m the year There is, of course, no effluent The heavy inflow is 
earned off by evaporation (estimated at 13^ mm per day), 
visible in. stiange looking blue-white clouds which float half 
formed and ethereal above the waters An interesting feature is 
the peninsula, called from its shape the Lisan (tongue) which 
projects from the east shore The sea to the south of this penm*- 
sula is shallow, showing a depth of from 3 to 3° ft » Whilst nor fh 
of it, towards the eastern shore, is the point of greatest depth 


(1 310 feet) 

Geology — The Dead sea occupies the lovvcsL point of the 
Jordan rift valley or trough fault, caused by the slipping down 
of the strip of earth s crust confined by the two parallel fractures 
visible in the rock walls on either side of the valley In the 
Jurassic and Cretaceous periods an extended Mediterranean cov- 
ered Syria and Palestine but during the Tertiary period an exten 
sive upheav d of the sea bed produced land The earth movement 
was uneven, creating wunkles (the Lebanons and the lulls of 
western Palestine) and ciustng the fractures which resulted in 
the Jordan Dead sea depression There seems reason to suppose 
that prior to the Pluvial period, which later followed the climate 
of this region was similar to that now prevailing, and that tilt 
Dead sea was approximately the same size as at present During 
the Pluvial period the surface of the Dead sea gradually rose until 
it reached a height of 1 400 it above present level, and come 
quently higher than the Mediterranean At this stage it was a 
vast inland set stretching 200 m from Huleh m the north to a 
point 40 m beyond its present southern limit Its waters were 
capable of supporting life, and remains of its fauna have been 
found in its marginal deposits 

A dry period supervened during which evaporation prevailed 
over precipitation causing a gradual shrinkage, until after a long 
interval only a remnant of the great sea remained, leaving m its 
wake deposits of marl, gypsum and salt and clearly defined 
beaches to bear silent witness to the uneven course of desiccation 
The formation of the Lisan and of Jebel Usdum, a hill on the 
south west shore, must have occurred subsequent to this period 
of contraction, since both are composed entirely of these lacus 
trine deposits The strata of the Lisan dip to the east showing that 
there has been an upheaval of the floor of the Ghor It is per- 
missible to conjecture that the crustal movements, due probably 
to continued faulting, which forced up the Lisan and Jebel Usdum, 
forming a southern escarpment of varying elevation and irregular 
base line, depressed at the same time the sea-bed to the north of 
the Lisan, where its deepest part is known to be With the sea 
confined to the north of this barrier, what is now the shallow 
end of the Dead sea would be dry land At no very distant date 
the sea broke this barrier at its western side, aided, it may be, 
by another tremor, or by merely overflowing, as its level rose, 
at a point where the barrier was low That the level of the Dead 
sea is now rising, and has seemingly been rising for centuries, is 
well established Since Kitchener’s'survey in 1883-84 it has risen 
nearly 20 feet Since 1900 it has not risen more than 6 to S ft , 
however The chief contributing factors to this rise of level are 
the encroachment on the sea of the Jordan delta, the gradual 
raising of the sea bed through fresh layers of precipitate and 
climate that seems to be growing more moist 

Salimty — The water of the Dead sea is intensely saline 
Whilst ocean water has a salinity of 4-6%, Dead sea water con- 
tains 23-25% of salts Exhaustive analyses of water taken from 
different parts and at different depths have been made The fol 
lowing selection from the analyses made by Terteil will suffice 
A is surface water at the north end, B 1 20 metres deep 5 m E 
of Kas el-Feshkha, C 300 metres deep at the same point T = 
Trace 
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Magnesium, sodium, calcium and potassium are present as 
chlorides The chloride of magnesium, largely held m solution, 
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gives the water its nauseous taste, and chloride of calcium its 
smooth, oily feeling The brme, as can be seen, is a commodity 
of great economic and commercial value, and applications have 
recently (1926) been invited by the Government of Palestine for 
the monopoly right for developing the mineral resources of the 
Dead sea The density of the water is roughly 1 160, increasing 
from north to south and with the depth At the southern end the 
density is 1 253 In consequence the wader in the Dead sea finds 
that when the water reaches his armpits he is swept off his feet, 
and in swimming the shoulders are all the time out of the water 
When the water is permitted to dry on hands or clothing the 
resulting stickiness is distinctly disagreeable No animal life can 
exist in its waters Fish brought down by the Jordan die and 
furnish food for the sea birds From the salt pools on the north 
shore and from the Jebel Usdum the Badomn have been in the 
habit of retrieving salt to smuggle Salt was a Government 
monopoly under the Turks and contmues to be so under the new 
Palestine regime 

Recent investigation has shown that the nver Jordan carries 
an unusually high percentage of salts, especially sodium chloride 
and magnesium chloride In the Dead sea the sodium chloride 
crystallizes out, but the magnesium chloride remains m solu 
tion With magnesium as a permanent and increasing element m 
Dead sea water, its rate of entry and the cubical content of the 
sea calculable, the age of the Dead sea becomes a matter of 
simple arithmetic From the data available to him Irwin puts 
the figure at 50,000 years — obviously much too low 

Bitumen, or more exactly, asphalt, floats ashore on occasion 
It is collected and used as a protection against worms and grubs in 
vineyards According to Arab writers, it had many medicinal 
virtues Search is now being made for petroleum in the Dead sea 
area 

History — No other sea has had such a variety of names The 
term "dead sea” was first introduced by late Greek writers, and 
is used by Pausamas, Galen, Justin and Eusebius To the He- 
brews it was "the sea,” “the salt sea,” “the sea of the Arabab,” 
“the eastern sea ’’ To Josephus it was “the asphalt sea,” “the 
Sodomitish sea," whilst to Arab writers it was “the sea of 
Za’rah (Zoar),” “the stinking sea,” “the sea of overwhelming,” 
“the dead sea” and “the sea of Lot" This last is its modem 
designation Historically, interest in the Dead sea centres in the 
biblical narratives of Abraham and Lot, and the destruction of 
Sodom and Gomorrah At En Gedi, on its western shore, David 
took refuge To the south of En Gedi lies the fortress of Masada 
(1 Sebbah ), built by Jonathan Maccabeus, the refuge of Herod 
and Mariamne when the Parthians took Jerusalem (42 ac), and 
the scene of the last stand and self-destruction of Eleazor and 
his devoted band of zealots after the fall of Jerusalem (a d 70) — 
this last a gnm tale of Roman determination and Jewish heroism 

In early times the sea was navigated, as Tacitus and Josephus 
hear witness, and under die crusaders the new navigation dues 
formed part of the revenues of the lords of Kerak ‘Die Turkish 
sultans of more recent times regarded the sea as their private 
possession, and sold to individuals the exclusive right of puttmg 
boats, on it The Turks, with German assistance, put a flotilla of 
motor boats on the sea during the World War, and in 1922 one 
steamer, three motor boats and 14 sailing vessels were plying on 
its waters 

The tradition that the Dead sea covers Sodom and Gomorrah 
dates from Josephus The site of the overwhelmed cities, whether 
under the waters of the sea at its north end, or its south end, 'or 
on its eastern 0^ western shores, contmues to occupy the mmds 
and excite the ingenuity of investigators Although the question 
is not fully resolved — if, indeed, it ever can be — the evidence 
seems to favour the south end, where, as we have seen, there was 
almost certainly dry land within histone times That in this 
bituminous region a violent earth tremor— to which, indeed the 
Ghor and its borders are peculiarly liable-should have brought 
into play eruptive forces whose catastrophic effects are indicated 
in the Bible narrative, is more than probable The recent (1924) 
joint expedition of thg Xewa seminary and the American School 
of Oriental Research sent out to locate the Cities of the Plain 


are convinced that three of them, Sodom, Gomorrah and Zoar, 
stood in the south east corner of the Dead sea, on the lower 
courses of the only perennial streams in that region, the Numeirah, 
the ’Esal and the Kurahl respectively, but now of course beneath 
the sea Kyle and Albnght would assign but one town to each 
watercourse, and think that Admah and Zeboim must be sought 
elsewhere Yet if they would but think of these perennial streams 
meandering over the plain to meet the sea west of the Lisan, the 
vision pictured is of an oasis like Damascus, a veritable “garden 
of the Lord,” where there would be room for Admah and Zeboim 
and, indeed, many others 

The dismal associations of its name are not borne out by the 
sea itself The wild tales of mediaeval travellers that in its poison- 
ous air no plant could live, that over its dread waters no bird 
could fly and that no waves ever disturbed its gloomy surface, 
are figments of the imagination The doom of Sodom and Gomor- 
rah must needs be writ large on the waters that hid them “To 
think of this lake as sombre is quite an illusion, its intense colour- 
ing, its varied effects of light, its scarped overhanging slopes, 
broken by deep gorges, produce a picture of wild and sublime 
beauty ” Its winter climate, with a temperature of 75 0 F by day 
and 60 to 65° by night, is probably the finest in the world The 
possibility of the development of some oases on its south-east 
shore as winter resorts has been suggested Here is the testimony 
of the Xenia seminary expedition, which spent part of the winter 
there in 1924 “With proper irrigation three large oases, total- 
ling perhaps 10,000 ac , could be made into a veritable tropical 
garden The atmosphere was pure and refreshing and there was as 
little swamp smell as may be found anywhere along the shores 
of salt water The scenery is beautiful, sublime and romantic far 
beyond that of many of the winter resorts of the world Under 
proper irrigation, with the establishment of a motor boat and 
automobile line to Jericho and Jerusalem, this plain may soon vie 
with Luxor as a winter health resort ” 

The future of this, the most interesting of all seas, will be 
watched with interest whilst modem enterprise takes a hesitating 
step towards the fulfilment of Ezekiel’s prophetic vision 

Bibciocraphy — Geology, etc W F Lynch, Report of V S Expedi- 
tion to Explore the Dead Sea and Jordan (1852) , L Lattet, 
Exploration Giologtque de la Mer Morte (1874), E Hull, Geology 
and Geography of Arabia Petraea, Palestine (Survey of Western 
Palestine, 8) (1886) , M Blanckenhom, Entstehung und Geschichte 
des Toten Meeres, Zeitschr Deutsch Pal Veretns (1896) , Natur- 
wtssenschaftliche Studien am Toten Meer und am Jordantal (1912) , 
E W G Masterman, Rise and Fall of the Level of the Dead Sea 
1900-1913 (Pal Expl Fund Quart Statement, 1913) , V Schwobel, 
Die Landesnatur Palaatinas, Das Land der Bibel (1914) , W Irwin, 
“The Salts of the Dead Sea and River Jordan,” Geographical Journal 
(1923) , A E Day, "Geology of the Dead Sea,’’ Bibliotheca Sacra 

11924) 

History, etc Guide Books to Palestine, G A Smith, Historical 
Geography of the Holy Land (1895, etc) , L Gautier in Encyclop 
Biblica, E Huntington, Palestine and its Transformation (1911) 
M G Kyle and W F Albright, “Archaeological Survey of the Ghoi 
m Search for the Cities of the Plain,” Bibliotheca Sacra (1924) (Xema 
Seminary Expedition) , Arabic and Persian sources in G Le Strange, 
Palestine under the Moslems (1890) (E Ro ) 

DEADWOOD, a city in the Black hills of western South 
Dakota, U S , 2 mi N E of Lead, the county seat of Lawrence 
county It lies m a narrow canyon 4,530 ft above the _ea, on 
federal highways 14 and 85, and is served by the Burlington and 
the Chicago and North Western railways, air and bus lines Pop 
( 1 9S°) 3i a 7°> ( x 94°) 4) r o° Deadwood is a headquarters for 
tourists, and the commercial centre of a cattle raising and gold- 
mining region It has stamp mills, smelters and cyanide mills In 
1875 the discovery of gold in this region was made public The 
United States bought the land from the Sioux and in 1877 opened 

[° , se . t . tlem 'r nt Deadwood gulch was the centre of the rush 
that followed, and its colourful history is commemorated by 
pageants held in a natural amphitheatre rimmed by steep hills 
Mount Monah cemetery, on a high mountain overlooking Dead- 
wood contains the graves of “Wild Bill” Hickok, “Calamity 
Jane, Preacher” Smith and “Potato Creek” Johnny The 
Adams Memorial museum, free to the public, has one of the finest 
historical collections in the country Ft Meade is 10 nu N E of 
Deadwood 
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DEAF AND HARD OF HEARING 


DEAF AND HARD OF HEARING, EDUCATION 

OF The term “deaf” is frequently applied to those who are de 
ficient in hearing in any degree, however slight as well as to 
people who are unable to detect the loudest sounds In this ar 
tide the term “deaf” is applied to those who are so handicapped 
they are unable to receive instruction through the sense of heanng 
These are divided into two groups, the congenitally deaf — those 
who are born deaf — and the adventitiously deaf — those who were 
born with normal heanng, but in whom the sense of hearing is non- 
functional later through illness or accident The hard of hearing 
are thosL in whom the sense of hearing, although defective, is func- 
tional with or without a heanng aid (D M L ) 

DEAFNESS IN CHILDREN 

Children may be born deaf or may acquire deafness m early 
infancy There is a serious interference with the normal course 
of mental and educational development when the deafness is so 
great as to prevent the heanng of the spoken word It is through 
hearing that the normal child learns to appreciate the meaning 
of words and to gain a knowledge of his mother tongue It is 
through hearing that the normal child obtains those sound pat- 
terns which guide his infant attempts at speech The severely 
deaf infant who is unable to hear spoken language consequently 
fails to acquire a knowledge of words or language and does not 
develop the power of speech Devoid of the common means of 
communication (t e , the knowledge of language and the ability to 
speak) such children aie isolated from the rest of society and 
suffer a major handicap in education Such children who are dumb 
through deafness produce that section of the community com 
monly, but often erroneously, known as the “deaf and dumb ” 
They constitute a special class of handicapped children for whom 
special educational provisions are necessary Dumbness divorced 
from deafness is a rare condition which is outside the scope of this 
article 

Classification — Where deafness is so severe that the child is 
unable to acquire a knowledge of language and the power to speak 
in the natural way, very special educational treatment is necessary, 
and such children are educated m special schools for the deaf 
In other cases the degree of heanng loss may not prevent the ac- 
quisition of normal speech and language but yet constitute a seri- 
ous handicap to noimal educational progress These children, 
known as “partially deaf," need also special educational treatment 
which is provided in special schools for the partially deaf or in 
special classes m schools for the deaf The policy in the United 
Kingdom is to segregate the two classes since the basic educational 
problems are different In the schools for the deaf the essential 
task is to teach by special methods a knowledge of language and 
speech 

In schools (or classes) for the partially deaf the mam work is 
to carry on the normal process of education with the use of hearing 
aids and lip reading 

Where the degree of heanng loss is small, children may be 
trained in the use of individual hearing aids and taught to lip read, 
and their education successfully carried on in the normal schools 
Such children are generally known as “hard of heanng ’’ There 
are three recognized categories of deaf children as follows Grade 
I, where the heanng loss constitutes no threat to normal educa 
tion , Grade II, divided into two categories Ila (hard of heanng) 
and lib (partially deaf), where the heanng loss has not prevented 
the natural acquisition of language and speech but where special 
assistance is necessary according to category as follows m Grade 
Ila, by provision of heanng aids or lip reading instruction, or 
both, and education in the normal schools , in Grade lib, by pro- 
vision of heanng aids and education m special schools or classes for 
the partially deaf, Grade III, where the heanng loss is severe and 
prevents the natural acquisition of language and speech For 
children in Groups Ub and III education is provided m special 
schools, and attendance is compulsory 

Causes of Deafness — There are two main types of deafness 
conduction deafness and nerve deafness, and they may occur 
singly or m combination The former is due to some obstruction 
to the passage of sound to the inner ear while the latter is due to 


a defect of the inner ear or to the nerve fibres from this sensory 
organ Infections of the middle ear give rise to many cases of 
conduction deafness often found in children in Group Ub but con- 
siderable mystery surrounds the predominant cause of deafness 
(te , in those born deaf) Surveys show that among children in 
schools for the deaf and partially deaf about 60% are congenitally 
deaf A further cause of severe deafness of the acquired type is 
meningitis — a cause of increasing significance m England m the 
1950s Maternal rubella dunng the first three months of preg- 
nancy had been a new and serious cause of deafness m Australia 
but instances in the United Kingdom had been much rarer 

Nerve deafness mav be inherited, but the proportion of such 
cases is small The incidence of deafness sufficiently severe to 
demand special education varies from place to place and country 
to country and is approximately 1 to 1,000 of the child population 
in the United Kingdom 

History of the Education of the Deaf — The history of the 
education of the deaf begins properly in the 16th century Be- 
fore this time those born deaf were the subject of philosophic 
speculation but it was generally assumed that they were incapable 
of education Pedro de Ponce (1520?— 84") successfully taught 
some deaf pupils m Spain to speak, read and write and it is as 
sumed that his methods were followed by Juan Pablo de Bonet 
who in 1620 published the first book on this subject This gave 
rise to a wider interest in this subject m western Europe 

In England, John Bulwer (ft 1654) wrote on the subject of 
teaching the deaf to speak and read the lips, and he was followed 
by William Holder, DD , FRS (161 6—98) , John Wallis, DD , 
FRS (1616-1703) and George Dalgarno (1626?— 87^ 

In France similar work had been carried on by the Abbe de 
l’Epde (1712-89) who made a most profound contnbution in 
developing the natural sign language of the deaf into a systematic 
and conventional language to be used as a medium of instruction 
His work was developed by the Abbe Sicard (1742-1S22) and 
gave rise to the “silent method” of teaching the deaf 

In Germany, Samuel Heinicke (qv , 1727-90) educated deaf 
children orally and later Moritz Hill (1805-74), perhaps the 
greatest educator of the deaf of all time, developed this method 
Thus arose the “oral method" of instruction which continued to 
influence the teaching of the deaf and in time became the accepted 
practice throughout the world Thomas Braidwood (1715-1806) 
established the first school for the deaf in Great Britain, first m 
Edinburgh and later in London This school was of a private 
nature but at this time the attention of the philanthropic public 
became focused on the needs of the deaf and funds were raised 
to establish schools for the deaf generally The first school for 
the poor deaf was opened m the Old Kent road, London, m 1792 
and later removed to Margate In quick succession Edinburgh 
followed suit m 1810, Birmingham (1814), Liverpool (1825), 
Manchester (1825), Exeter (1827) and Doncaster (1829) until 
by 1870 ten residential institutions for the deaf had been estab- 
lished in England, four each m Scotland and Ireland and one in 
Wales In these early institutions the method of instruction was 
generally a mixed one, and in certain cases an entirely silent mode 
of instruction was employed The German or oral system, how- 
ever, was gaining ground rapidly, and the Yorkshire institution 
adopted it m 1876 From this time onward the oral method, in 
which lip reading replaces heanng and the children are taught to 
use speech as a normal means of communication, advanced in 
favour, and for many years it has been the accepted method for 
the instruction of the deaf in the United Kingdom In other 
parts of the world the oral method has proved acceptable although 
in some schools a combined method, m which oral methods are 
used m conjunction with manual communication, is used with 
success 

Education of the Deaf in the United Kingdom —Dunng 
the greater part of the 19th century the education of deaf children 
depended entirely on the work of the charitable institutions, but 
following the Elementary Education act of 1870 further efforts to 
widen the field of state education gave rise to the Elementary 
Education (Blind and Deaf) act of 1893-94 This act (which 
had been anticipated in Scotland in 1890) made compulsory the 
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education of deaf children from the age of 7 to iG \eu> In 
consequence further residential institutions ind day schools vveie 
opened I rom this time onward the schools tor the deal whether 
m establishments maintained b} independent governing bodies 
or in schools maintained by local authorities, became an integral 
part of the stAte si stem ot education The Education act, 1944 
further improved the position of deaf children and provided for 
the establishment of nurseiy schools for the deif with optional 
attendance from the age of two >eais with the compulsory period 
continuous from 5 to 16 vears The act also allowed for the estab 
lishment of schools for the partially deaf and for schools for edu 
cation of a more advanced type 

Schools for the Deaf and Partially Deaf — In England 
schools for deal children may be either residential establishments 
or day schools or a combination of both They may accept 
severely deaf or partially deaf pupils or in special cases both types 
In general the older institutions appear as the residential schools 
and these are managed by independent bodies of governors Day 
schools and other schools established since the beginning of state 
education are almost entirely managed by local education author 
ities In addition to the types of schools foi the deaf already 
mentioned there exist in England two schools for deaf children 
with additional defects and established in 1946, a grammar school 
for the deaf where education for bright deaf and partially deaf 
children is taken to the standard of university entrance Train- 
ing in certain trades is given to deaf boys and girls between the 
ages of 16 and 19 vears at a special department of the Royal 
Schools for the Deaf, Manchester 

Education whether at day or residential schools m the United 
kingdom is free 

The Training of Teachers of the Deaf —Teachers m schools 
foi the deaf must be qualified teachers and in addition must ob 
tam a second qualification to teach deaf children This second 
qualification may be obtained by practising teachers by passing 
the examination arranged by the National College of Teachers of 
the Deaf or by successfully undertaking a course of one year, for 
graduates or qualified teachers, which is arranged by the depart 
ment of education of the deaf at Manchestei university Teach- 
ers of the deaf are paid according to the standard scales in op 
eration and m addition receive special allowances for the extra 
qualification 

Research —Educational research into the many problems of 
deafness is earned on m the department of deaf education at 
Manchester university where there is also facility for postgraduate 
work The Medical Research council also fosters research on a 
wider basis into all aspects of deafness as does the National Insti- 
tute for the Deaf Special children’s clinics also exist in the 
larger ventres of population and these, modelled largely on the 
original clime in the deaf department of Manchester university, 
deal in particular with the problems of deafness in children of 
preschool age 

British Commonwealth and Europe — In the British Com-, 
monwealth the pattern of education of deaf children is copied 
largely from that in England, and many of the teachers m such 
schools are recruited from this country or trained in the University 
of Manchester 

In Europe also the methods of education bear close resemblance 
to those in England and Scotland although m France and Spain 
schools will be found where the silent methods are followed to a 
much greater degree 

WELFARE OP THE ADULT DEAF 

The welfare of the adult deaf (often known as the “deaf and 
dumb”) is m the management of charitable organizations which 
were established in a manner somewhat similar to the older edu- 
cational institutions (now residential schools) for the deaf Since 
the passing of the' National Assistance act, 1948, in England 
these independent bodies have received an increasing amount of 
P u bhc assistance but remain essentially as charitable organiza- 
tions, each peculiar td its locality Such, a mission, or institute, 
lor the idult deaf is controlled b> a local committee who appoint 
a mnsioner or superintendent, who may or may not be an ordained 


minister of religion, to orginize its activities which are esscnti illy 
ot a -.ocial nature Unlike schools for the deit \ here the te idling 
method of communication is entirely oial (1 c , by speech and 
lip reading), the means of commumcition of the deaf members 
is geneiall} a combined or mixed one, speech, signs and finger 
spelling being used m varying degrees 

The National Institute for the Deaf m London is concerned 
with all ispecLs of the welfare ot the deaf and works through its 
central headquarters and through its region d associations It is 
the recognized source of information on matters relating to the 
deaf Olhei national bodies are the Ro> il Association for the 
Deaf and Dumb ind the British Deaf and Dumb association m 
organization managed by the deaf to further their own cultural 
interests The Central Advisor} Council for the Spiritual Care 
of the Deaf and Dumb furthers the spiritual welfare of the deaf 
throughout England and Wales 
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UNITED STATES 

The increasing emphasis on oralism in the United States b\ 
the 1950s was breaking down the barriers that separated the totally 
or partially deaf from normal people The teaching of speech 
and hp reading became generally prevalent so that the use of 
communication is available to almost everyone According to a 
survey m 1952, there was an estimated incidence of hearing 1m 
pairment of about 10% of the total population, and about 2 4% 
of children had a handicapping amount of hearing impairment 

Education — The first attempt to teach a deaf mute lecorded 
m the United States was by Philip Nelson m Rowley, Mass , 1679, 
but not until the early igth century was concerted action taken 
to educate deaf children Francis Green of Boston, Mass whose 
deaf son was sent to Edinburgh, Scot , to be educated at Thomas 
Braidwood’s institution, became much interested in the problem 
With some ministers he attempted a census of Massachusetts in 
1803, when 75 deaf were found They then estimated that there 
were 500 deaf persons m the Umted States and urged the creation 
of a special school In r8io in New York city, the Rev Dr John 
Stanford found several deaf children in the city almshouses and 
tried to mstiuct them efforts which later resulted in the founding 
of the New York institution A grandson of Thomas Braidwood, 
John Braidwood, began to teach a family of deaf children m 
Virginia in 1812, later establishing a school In 1812 an investiga- 
tion disclosed 84 deaf m the Hartford (Conn ) area and an esti- 
mated 400 in New England and 2,000 in America In 1815 a group 
of Hartford men organized a society to instruct the deaf raised 
$2,278 and sent a young minister, the Rev Thomas Hopkins 
Gallaudet, to Europe to learn methods of teaching the deaf 
Gallaudet studied the sign language method at the Abbe Sicard’s 
school 111 Pans, which influenced the whole course of the education 
of the deaf in America When Gallaudet returned in 181G, he was 
accompanied by the celebrated Laurent Clerc, himself deaf, one 
of the Paris institution’s teachers On April 15, 1817, the Hart 
ford school was opened with subscriptions from other cities 
amounting to $12,000 and an appropriation of $5,000 from Con- 
necticut, probably the hrst made m the Umted States for other 
than legular schools It used the sign language the mdnual 
alphabet and writing as the basis of instruction In 1819 the fed 
eral government granted 23,000 ac of public land, the proceeds 
from which formed a fund of $339,000 

In May 1818 the New York Institution for the Deaf was 
opened with 62 pupils After an exhibition by the students in 
1819 the state legislature appropriated $10,000 and granted “a 
jnoiety of the tax on lotteries in the city of New York” which for 
14 years formed a good income 

In Philadelphia, Pr David Seixas began teaching deaf chil- 
dren m his home in 1820 Alter an exhibition of results accom- 
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plisbed in 1S21 he serured 1 chiller ind i per cipiti ipproprn 
tion fiom the stite of $160 Ihe Hartfoid school lent him 
Laurent Cltrc New Jersey begin at once to send pupils to the 
Pennsylvania institution, Maryland followed in 18 ’7 and Deli- 
w ire in 1835 Kentucky m i 8’3 was the fourth state to establish 
1 school for the deaf the Ktntucky asylum at Dinville, which 
was the first school established distinctly as a state enterprise 
In 1863, there were 22 schools for the deaf with 2,012 pupils 
Within 60 years of the first foundation, they were established m 
31 states great areas of public land being granted in several in 
stances, for such purpose In all the institutions up to 1867, the 
maim il system of instruction held sway, though the oral method 
had been tried at the New York institution 

In 1867 the Clarke school was established at Noilhampton, 
Mass the first permanent oral school in the United States The 
Institution for the Improved Instruction of the Deaf, New York 
citv also came into being m 1867 instituting oral instruction 
Both schools exerted an influence on the early education of the 
deaf 

Educators of the deaf divided themselves into those who fa- 
v oured the manual system supplemented by articulation and those 
who taught speech and lip reading, vetoing the manual method 
Manual teachers maintained that certain deaf mutes would never 
learn to speak and to read lips, oral teachers consideied it unjust 
to separate the deaf from the healing because of lack of instruction 
in the use of vocal organs Edward Miner Gallaudet’s stand for 
the teaching of speech to deaf children after his extended European 
tour of 1867 influenced many instructors In 1886 tension had 
modified sufficiently to permit the convention of Instructors of 
the Deaf to pass noteworthy resolutions urging endeavours in the 
schools to teach every pupil to speak and lead from the lips 
The resulting "combined system” was defined in the American 
Annals of the Deaf, the instructor’s official organ as follows 

Speech and speech-reading are legaided as veiy important, but 
mental development and the acquisition of language are regarded as 
still mote important It is believed that m some cases mental develop- 
ment and the acquisition of language can be best promoted by the 
Manual method, and such method is chosen foi each pupil as seems 
best adapted for his individual case Speech and speech-reading are 
taught wheie the measure of success seems likely to justify the labor 
expended, and in some of the classiooms of most of the Combined 
S\ stem schools the Oral method is strictly followed 

The combined and the oral systems came into increasing use 
Yet even in 1904 the World’s Congress of the Deaf at St Louis, 
Mo ruled that champions of the oral method were not friends of 
the deaf and that every teacher of the deaf ought to have a work 
ing command of the sign language Oralism was helped forward 
by the establishment of day schools The Horace Mann school 
at Boston was the first, starting Nov 10, 1869 under Sarah 
Fuller, principal for 41 years, who gave Helen Keller her first 
lessons in speech The number of day schools increased slowly 
up to 1894 when there were is. and more rapidly thereafter 
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compulsory attendance laws for deaf children who are mentally 
competent Admittance ages lange from 3 to 8 and duration of 
attendance vanes from age ifi to 25 Moie than half the states 
have day schools for the deaf in larger cities or a department for 
training deif students within the existing school system It has 
been estimated that 88 6% of the dea f in the United States have 
had some oChooling Every state requires periodic surveys for 
screening out children with hearing defects Legal requirements 
vary from annual checks in some states to one suivev cveiy three 
years in otheis In this way most children with hearing pioblcms 
are recognized at least by school age Students in residential 
schools lor the deaf are given vocational training according to 
their aptitudes If this is not sufficient or if facilities are limited, 
the vocational rehabilitation division of the U S office of education 
will assume the responsibility for further education providing the 
students’ potential ability warrants the expenditure The voca- 
tional rehabilitation division is a national agency with one or more 
regional offices in each state This agency will also assist inch 
viduals who have sustained hearing impairment after the age of 18 
Most states have mobile clinics which visit each section or 
community once a year Parents may bring their children to be 
examined, and the specialists there refer them to their local physi 
cians for further medical care Many of the larger cities have 
established audiology centres for the recognition of problems, 
hearing aid fittings and some rehabilitative measures Hospital 
centres of note include an audiological service in the otolaryn 
gology department or correlated with this medical service In 
these areas the patient with impaired hearing receives not only 
complete medical care and audiological examination but a plan 
of therapy or recommended procedures Each audiology and hos- 
pital centre maintains a staff of trained experts including an 
otologist, psychologist, physicist, speech and hearing specialist 
and social worker and usually has access to a psychiatrist Al- 
though the United States pioneered in this field, other countries 
came to recognize its value and show great interest in following 
the U S example These centres are to be found throughout the 
US similar to those at Johns Hopkins (Baltimore, Md ) , the 
State University of Iowa hospitals (Iowa City) and the Children's 
hospital (Los Angeles, Calif ) Some schools of higher education 
have concentrated courses for rehabilitating hearing defective 
individuals This therapy includes speech correction, auditory 
training and lip reading There are also summer camps which in- 
clude therapists in these areas 
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with departments far educating deaf blind children Perkins in 
stitution, Watertown, Mass , New York institute. New York city 
Michigan School lor the Blind, Lansing Washington State School 
for the Deaf, Vancouver, Iowa State Srhool for the Deaf, Council 
Bluffs , and California School for the Blind Berkeley Children 
from other states are sent to these schools on a tuition basis The 
American foundation for the Blind acts as a disbursing centre 
and clearing house for acceptance of fee basis students This 
organization is an excellent source of material for parents seeking 
aid for deaf blind children 
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DEAF-MUTISM, MEDICAL ASPECTS OF Mutism 
or dumbness is almost always due to malformation or disease of 
the car Children learn to speak by imitating those about them 
who speak Cases have occurred in which a child with normal 
hearing, brought up by deaf and dumb guardians in an isolated 
cottage in the mountains did not learn to sptak until it came 
into contact with speaking people in a town 

The air vibiations constituting sound are conducted through the 
outer ear passage to the tympanic membrane, and from this 
through a chain of three small bones in the middle ear to the 
inner ear or labyrinth— the essential part of the organ of hearing 
The inner ear itself consists of (1) the cochlea, which is con- 
cerned in hearing, and (a) the vestibule and three semicircular 
canals, which together are concerned with body equilibrium 
( See Ear, Anatoms of, Hearing) Trom the inner ear the 
cochlea and vestibular nerves pass to the corresponding centres 
in the brain I esions of the ear producing deafness serious enough 
to cause a child to become mute are almost always situated in the 
inner ear Deaf mutes are usually classified as congenital cases, 
(abnormal development of the ears) or acquired cases, in which 
the ears, normal at birth, become diseased in childhood About 
half the cases of deaf mutism are congenital 

Congenital Deaf Mutism may be endemic or sporadic En- 
demic deaf mutism is peculiar to certain districts, notably Swit 
zerland, and is associated with cretinism (?«) Cretinism is due 
to deficient activity of the thyroid gland With increasing pro 
vision of iodine in the diet both cretinism and the associated 
endemic deafness are becoming less common, but cases still 
occurred at mid 20th century In this type of case the middle 
ear is filled with connective tissue or bone instead of with air 
The loss of hearing is not very profound, and the mutism is due 
largely to poor mental development 

Sporadic congenital deafness is usually due to failure of normal 
development or to degeneration m the inner ear It is subdivided 
mto the hereditary and the nonhereditary forms Hereditary 
deafness may be total, but often the patient has considerable resid- 
ual hearing, particularly for tones of low pitch The hearing 
losses are usually very similar in the two ears The vestibular 
portion of the inner ear, concerned with the sense of equilibrium, 
and the general structure of the temporal bone are usually normal 
Most hereditary deafness is monomeric, due to a single recessive 
gene (see Men'delish and Heredity) When this gene is in- 
herited from both parents the inner ear fails to develop normally 
The implications of the single recessive gene are as follows 

Marriage between two persons with this type of Hpnfnfw w iU 
result m similar fteafness in all of their offspring Marriage be- 
tween a person with this deafness and one Who, although hearing 
normally, is a carrier of the gene gives an even chance of deafness 
for each child and the hearing children will all be earners Be- 
tween two earners there is a one-m-four chance of deafness for 
each child and a two-out-of three chance that the hearing children 
will be carriers Marriage between a carrier and a person who is 
not a earner will result in no deaf children, but an even chance that 
each child will be a earner 

There is also a rarer form of heieditary deafness, apparently 


due to 1 single dominant gene which causes deafness if inherited 
from either patent SLill other rare hereditary foims are asso- 
ciated with abnormal development of the extern il eai canal or of 
other sense organs or parts of the nervous system In some 
cases the child may have normal hearing for scveial years and 
then suffer a gradual and more or less complete loss of hearing 
from degeneration of some or all of the sensory cells in the cochlea 
(This form of deafness is quite distinct from otosclerosis The 
latter is also a hereditary disease and causes partial hearing loss m 
early adult life, but the abnormality in otosclerosis is m the sound- 
conducting mechanism, not m the sensory cells, and the hearing 
loss is rarely severe enough, nor does it occur early enough, to be 
a significant cause of deaf mutum ) 

Nonhereditary congenital deafness is usually due to a disease 
of the mother which is either transmitted to the child, or which 
by its toxins causes abnormal development of the inner ear in the 
foetus Congenital syphilis is the commonest example of the first 
situation, here the deafness usually develops in the preadolescent 
period German measles (rubella), and probably also mumps, 
influenza and some other infectious diseases in the mother during 
the first three months of pregnancy are important examples of the 
second situation Here the affected children are born deaf or 
hard of hearing 

Acquired Deafness occurring early enough to cause deaf 
mutism is also usually due to disease of the inner ear Mechanical 
injury, such as fracture of the skull, is a rare cause Sometimes 
an untreated infection of the middle ear m a severe case of scarlet 
fever, measles or influenza, or even a common cold may break 
through into the inner ear Infection reaches the middle ear from 
the pharynx by way of the Eustachian tube Pus forms in the 
middle ear (otitis media), and if the infection also invades the 
inner ear, it destroys the organ of hearing and the vestibular 
mechanism as well Toxins also sometimes cause degeneration 
of the delicate sensory cells without the formation of pus and 
without any localized infection in the middle ear Probably about 
half of the cases of severe acquired deafness in childhood are due 
to scarlet fever, measles, influenza, pneumonia, whooping cough, 
diphtheria and mumps 

Meningitis is the commonest single cause of acquired deafness 
This infection spreads from the coverings of the brain, the me 
nmges, along the sheath of the auditory nerve to the inner ear The 
destruction of the sense organs of hearing and of equilibrium is 
usually complete In one survey (1927) of children in public 
schools for the deaf in several midvvestern states of the U S 
meningitis alone was found to have caused about one fifth of 
the cases of acquired deafness In the U S army in World War 
II meningitis was so well controlled by chemotherapy that it was 
a negligible cause of deafness, m contrast to its position as the 
leading cause of total deafness in World War I Its importance 
as a cause of deaf-mutism m children may likewise be expected 
to decrease 

The incidence of deaf-mutism has vaned from about 43 per 
100,000 m Denmark and 47 m the United States, to 80 in England 
and Wales, 87 in Sweden and 129 in Switzerland The high figure 
for Switzerland is due to the presence of endemic deafness The 
differences in incidence among the other countries are due in part 
to differences m the definition of deaf mutism 

Diagnosis —It is particularly important m diagnosis to deter- 
mine whether or not a mute child is totally deaf, whether he has 
a significant amount of residual hearing, or whether his muteness 
is due to a disorder of the language function Congemtal aphasia 
(see Aphasia) may closely resemble true deaf-mutism and its 
nature may be demonstrated only when, after patient education 
has built up his understanding of auditory language, the child’s 
hearing is found to be practically normal And even if a child 
has a real and severe hearing loss, the loss may be less than appears 
on casual examination because such a child forms the habit of 
disregarding his few weak auditory sensations A powerful hearing aid 
particularly the gloup instruments used for instruction m most schools 
lqr deaf children, may be useu to good advantage if there is a small 
amount of residual heaiing 

Any conclusion as to the presence or absence of residual hearing must 
be made bv an experienced examiner who knows how to distinguish 
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between a child’s reaction to actual sound and his ability to see and to 
feel vibrations Parents’ opinions as to whether a child hears or not 
aic notoriously biased by wishful thinking A child may even learn 
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established It is important, however, to begin special education by the 
fourth or fifth year at the latest, preferably in one of the many institu- 
tions, public or private, that specialize m this type of instruction 
( See DEAr and Hard or Hearing, Education or ) 
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DEAR, FRANCIS (Ferencz) (1803-1876), Hungarian 
statesman, was born at Sojtor in the county of Zala on October 
17, 1803 Of an ancient and distinguished family, he was edu 
cated for the law and practised first as an advocate and ultimately 
as a notary His reputation m his own county was quickly es 
tabhshed and when m 1833 his elder brother, Antal, was obhged 
by ill-health to relinquish his seat in the Hungarian parliament, 
the electors chose Feiencz m his stead No man owed less to ex- 
ternal advantages He was to all intents and purposes a simple 
country squire His true greatness was never exhibited m debate 
It was in friendly talk, generally with a pipe in his mouth and an 
anecdote on the tip of his tongue, that he exercised his extraor- 
dinary influence over his fellows He convinced them from the 
first of his disinterestedness and sincerity, and impressed them by 
his instinctive faculty of always seizing the mam point and 
sticking to it Perhaps he is unique in history, for though neither 
soldier, nor diplomatist, nor writer he became the leader of a 
great party by sheer force of intellect and moral superiority 
This is all the more remarkable because he appealed to no passion 
but patriotism, and avoided power instead of seeking it 

During the struggle between Austria and Hungary for the pres- 
ervation of the Hungarian constitution, Deak and Count Stephen 
Szechenyi were the leaders of that party who wished all pro- 
ceedings to be conducted m a strictly legal manner, and who 
therefore were opposed to the extreme revolutionary methods of 
Kossuth and his followers In the diet of 1839-40 it was Ddak 
who brought about an understanding between a reactionary gov- 
ernment m need of money and recruits for the army and a Liberal 
opposition determined to vindicate Hungary’s political rights 
He did not sit in the diet of 1S43-44 because his election was the 
occasion of bloodshed in the struggle between the Clericals who 
would have ousted him and the Liberals who brought him m 
After the constitutional victory of 1848 he became minister of 
justice m the Batthyiny ministry All through the stormy days 
that followed, culminating in the War of Hungarian Independence, 
he never ceased to urge moderation and the adoption of a strictly 
legal position, but Kossuth and the extremists got the upper hand 
“You cannot argue with a drunken man,” he is reported to have 
said, “and at the moment the diet is drunk ” When it became 
obvious that the Vienna Government did not intend to keep its 
promises to Hungary, D6ak resigned with Batthyany, but without 
ceasing to be a member of the diet He was one of the parlia- 
mentary deputation which waited m vain upon Prince Windisch- 
gratz m Ins camp He then retired to his estate at Kehidi A/ter 
the War of Independence he was tried by court martial but 
acquitted 


After 1854 he spent the greater part of his time in Pest, where 
his room at the “Queen of England” inn became the centre for 
those pitriots who m the dark days of the Bach administration 
looked to his wisdom for guidance He did all in his power to 
stimulate the moral strength of the nation and to keep its hopes 
alive He considered armed resistance dangerous, but he was the 
immutable defender of the continuity of the Hungarian constitu 
tion on the basis of the reforms of 1848 The Kossuth faction 
looked for salvation to a second war with Austria engineered 
from abroad, while the followers of Szechenyi adopted an attitude 
of resignation, equally repugnant to Ddak 
The Italian war of 1859 convinced the Austrian Government of 
the necessity of a reconciliation with Hungary Bach was replaced 
by Schmerling and an imperial patent of April 19, i860 removed 
some of the chief grievances of the Magyars The October 
diploma of the same year was intended to provide the empire with 
a federal system of government on constitutional lines Deak 
rejected it, but at the request of the government he went to Vienna 
to set forth the national demands He insisted on the re-establish- 
ment of the constitution m its integrity as a sine qua non On Feb 
ruary 16, 1861 the government withdrew the diploma and issued a 
patent which was a return to the former centralist and bureau 
cratic system On April 6 the diet met at Pest Deak rose to de 
fend the national right and traditions, and on June 5 moved an 
address to the crown refusing to recognize the February patent, 
insisting on the laws of 1848 as the sole basis of accord, and re 
minding the Emperor that an uncrowned king was no true sov- 
ereign of Hungary The speech of D6ak on this occasion was his 
finest effort and he was acknowledged the leader of the nation by 
all parties He next proposed to the emperor that he should break 
away from counsellors who had sought to oppress Hungary, and 
restore the constitution as a personal act The emperor thereupon 
dismissed Schmerling, suspended the February constitution and 
summoned the coronation diet Of that diet Deak was the indis- 
pensable leader, and all parties left him to conduct the delicate 
negotiations with the emperor The committee of which he was 
president had completed its work when the Austro Prussian War 
broke out The extreme party would have used the defeat of 
Koniggratz to extort still more favourable terms, but Deak made 
it easy for the emperor in the hour of his humiliation To his 
question, “What does Hungary demand?" Deak answered, “Noth- 
ing more after Sadowa than before it” On Feb 18, 1867 the 
restoration of the Hungarian constitution was publicly announced 
in the diet, and a responsible ministry was formed under the 
premiership of Count Julius Andrassy Deak himself refused to 
take office There was still one fierce parliamentary struggle, in 
which Ddak defended the compromise (Ausgleich) of 1867, both 
against the Kossuthites and against the Left-centre, which had 
detached itself from his own party under the leadership of Kal- 
man Tisza (q v ) It was the wish of the diet that Ddak should 
exercise the functions of a palatine at the coronation, but he 
refused the honour, just as he had refused every other reward and 
distinction “It was beyond the king’s power to give him anything 
but a clasp of the hand ” His reward was the assurance of the 
prosperity and tranquillity of his country and the reconciliation of 
the nation and its sovereign This service reconciled him to the 
loss of much of his popularity, for a large part of the Hungarian 
people looked upon the compromise of 1867 as a surrender and 
blamed D6ak for it He died at midnight of July 28-29, 1876 , his 
funeral was celebrated with royal pomp on Feb 3 A mausol turn 
wa» erected by national subscription and in 1887 a statue iU. 
looking the Danube was erected to his memory 
Sec Speeches (Hung) ed by Man6 K6nyi (j^udapest 1 
Ferenczi, Life of D6ak (Budapest, 1894) , Memorials of Fere 
(Budapest, 1889-90) , Ferencz Puiszky, Charakterski^e 
1876) , R Springer, Die Krise des Dualismus und das j 
Diakistischen Episode m der Geschichte der Habsburgsch 
archie (Vienna and Leipzig, 1904) , L Eiscnmann, Le Ci 
Austro Hongrois de 1867 (1904) 
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several important ministerial posts After the fall of the coilition 
ministry m 1895 he rem lined a private member of the legislature, 
though office was repeatedly offered to him, until 1900 In that 
year he came to London to discuss with Chamberlain moie pir 
ticularly the legal points in the Australian Commonwealth Consti 
tution Bill In Victoria his public speeches helped on the 1'cdeia 
tion movement and in 1901, as altomev general, he was included 
in the first Federal cabinet of Sir Edmund Barton, whom he sue 
ceeded as prime minister in 1903 During his legislative careci in 
Victoria he was active in promoting social legislation and an 
ardent advocate of preference in favour ot Great Britain This 
fiscal policy he pursued during his three Federal premierships 
(190J-04, r 905-08, 1909-10), and supported Australia’s co- 
operation m imperial defence, being responsible foi the inception 
of the measure authorizing Australian naval construction in 1909, 
and for the invitation to Lord Kitchener to visit Australia and 
report on the question of defence After 1910 he led the Opposi 
tion m the Australnn parliament until compelled to retire, owing 
to ill health, in 1912 He died at Melbourne on Oct 7, 1919 
Deakm had made a special study of the irrigation problem, and 
wrote three books on irrigation in Western America (1885), m 
Egypt and Italy (1887), and in India (1892) The Irrigation Act 
of 1886 was largely his work 

See W Murdoch, Aljred Deakm (1923). B R Wise, Making of 
the Australian Commonwealth (1913) 

DEAL, a seaport and municipal borough in the Dover parlia- 
mentary division of Kent, England, 9! mi NNE of Dover 011 
the Southern railway Pop (1938) 23,420 Area 4 5 sq mi It con- 
sists of Lower Deal, on the coast, Middle Deal, and about a 
mile inland, though formerly on the coast, Upper Deal, which is 
the oldest part The borough was extended in 1935 to include the 
urban district of Walmer and other areas Frequented as a sea- 
side resort, the town derives further importance from its vicinity 
to the Downs, a fine natural roadtrach between the shore and the 
Goodwin Sands, about 9 mi long and 6 mi wide, m which large 
fleets of windbound v essels may lie protected against the north, 
west and easterly gales The trade consists m the supply of pro- 
visions and naval stores, which are conveyed to the ships m need 
of them by “hovellers," as the boatmen are called along the Kent- 
ish coast The Deal hovellers, pilots and lifeboatmen are famous 
for their skill, Fish curing and a few other industries are carried 
on St Leonard’s church in Upper Deal dates from the Norman 
period The site of the old navy yard is occupied by villas The 
esplanade, nearly 4 mi long, extends through Walmer to the 
south, and north to the rums of Sandown castle, and has a 
promenade pier, owned by the corporation The golf links are 
well known At the south end of the town is Deal castle, erected 
by Henry VIII in 1539, together with the castles of Sandown, 
Walmer and Sandgate They were built alike and consisted of a 
central keep surrounded by four lunettes Sandown castle was the 
prison in which Col Hutchinson, the Puritan soldier, was con- 
fined and is said to have died, September 1664 It was removed 
on becoming endangered by encroachments of the sea The “cap- 
tain” of Deal castle is appointed by the lord warden of the 
Cmque Ports 

Deal is one of the uos-ib’c sites of the landing -lknc of J i’iu-> 
Crcs-’r m Eri,i n Later in lIic period 01 Roman oecu, a tion ihe 
'He was mhabi id out v,s 1 oi a poll In the Domu-.d,', Saiiv^y, 
Deri (Dn'c Di ic D< ’ e ) 1= mentioned among the po<-cas>on^ ot 
the ia loms ot ot Mirun Dovci, la peu 0 the 1 ndicof oJ 
Buesboroueh and Coinilo, it stems from erh limei to have 
been ,\i 1 n the libertv of the Cmque Ports es a member ot 
SnrrliMtli but waa*not eon mu on sly reckoned a-, a member heforc 
the reign of Henry VI In the time o* Hcnrv VIII Deal was a 
fishing village half a mile ,rom t 1 e sc? bur tie growth of Lhe 
navy and the mirta-e o r fade brought ships m merea-,ecl num- 
bers to the Downs Lov e or New Deal was then built along the 
snore William III incorporated the town in 1C9S-99 and gni ted 
a nnrkeL and feus with a court of Pie Powcier Tht, Cmque 
Ports were first repress, ited in the paihunent of 1:^3 flit t> 0 
members returned by Sandwich rem untid Nmdvich Dial end 
\V, aimer until they wtie disfrnHiued in 1885 In >1] I \\ u 
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II 2,000 houses had been damaged by German air laids by the 
end of 1941 

DEAL A British term commonly used to designate the soft 
woods derived from the Scotch pine (Finns sylvestris ) which is 
called vlIIow oi led ded ind the spruce hr (Abies excelsa ) which 
is calltd white deal The formei is by far the better timbci 
Dcil is fieely imported into the British Isles from Scandmavu 
ind Russia, and so widely used for building and other purposes 
that the world is threatened with a soft-wood famine 

The term deal (derived from Dan detl, plank) is also used 
as the name of a soft wood measurement A deal m England is 
n piece of pine wood sawn qin wide and 2 to 4m thick, not less 
than 8it long (.See Timber ) 

DEALER, one who sells at retail to the public This term is 
used to covtr nearly all retailers except department and chain 
stores, and in the loose parlance of trade it is sometimes applied to 
the individual units of chain store systems The term “dealer" 
formerly meant one who bought and sold primarily without a place 
to stock a quantity of merchandise , he was sometimes also referred 
to as a “curb dealer” ,ie, one who transacted his business from the 
sidewalk 

DEALFISH, the name applied to marine fishes of the genus 
Ttachypterus, which, together with the oarfish (qv), comprises 
the family Trachyptendae, or ribbonfish Dealbsh inhabit the 
middle waters, probably not below 200 fathoms, and are iharac 
tenzed by their long, laterally compressed bodies, short head 
narrow mouth and feeble dentition The dorsal fin extends the 
length of the back, the anal is absent, and the caudal, when 
present, is reduced The pectoral fins are small In young deal 
fish some of the fin rays are prolonged in an extraordinary way 
Dealfish may reach a length of eight feet They have a world 
wide distribution All the specimens found at the surface of the 
sea have been more or less mutilated by the release from the 
enormous pressure under which they are accustomed to live The 
commonest species is T ar elicits 

DEAN, primarily one having authority over ten, the title of 
an ecclesiastical dignitary, or of a university or civil official (Lat 
decanus, from Gr hem, ten) 

The original use of the word decanus was evidently to denote 
a military grade it occurs m this sense in the De Re Militan 
of Vegetius (e 386) Slightly later (c 400), St Jerome uses it 
in the Vulgate, instead of the deettno of the Old Latin version, 
for the “rulers of tens” in Exod xvm 21, 25 It was also applied, 
from the late 4th century onwards, to the members of a gild, 
whose occupation was the burial of the dead, as well as to certain 
minor officials of the imperial household, and in later times of the 
empire to various civil functionaries In the Visigothic and Lom- 
bardic codes it occurs as the title of a subordinate judge, having 
jurisdiction within a district called a deanery ( decama ) or tithing , 
m the Anglo Saxon system the corresponding official was entitled 
dean, tithing man or head borough 

In monastic life the term was used at an early period to denote 
a monk having charge of ten monks (St Augustine, De Mor Eccl 
Cath ,1 31, etc ) , and it occurs m this sense in the Rule of St 
Benedict (ch 21) As monachism developed the title came to be 
rpplied to v°noir special ferctiona-ies, eg, forts decants, 1 e 
nonk responsible foi the external bu-mcss ot a mona-tciy 

Init'nov lfo-L 1 inihai use a-, di no line the head of a taihedral 
or collcgn*e chapter, Ine u lc probably ovsl-, lls miuin to this 
monastic us-ge -ucc nanv of die cathediaK were m the charge 
of monks In 'he Dili centun the den tuts as a ca'hulral official 
was lubordi ’aiL to the praeposttus or provost who pic-ided over 
the ch iptcr as *hc eishop’s vtctgcrai, bus during thi ntxt few 
centuries deans vere almoic even here sub-Metcd 101 provosts 

ihe office of iur>il di an rept-c cming one vpt ui the earlier 
archpriest (q >. ), is oi gical nnou'tv m lhe \\ ester 1 Church, 
EOing back to the tne C a t lra-r as eidy as ihe Gth century) when 
the hishop-, oi lhe large duvets i0 und it nia-an to subdivide 
the diore ( n'o ilistiieis enllea oxlnpie 'nteia's 01 dcineries 
‘ti^tni. 1 each vvi'h ,an arrhpncit (Ii.er eini ltd luril dean) 
n i>s 1 ead Du- funchon-rv Sipor,i«ed tht lout clergv and to 
■kOitu carnal inpiesentc'd lhe bill op wi bin his tlMnc' but was 
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alwa> b subordinate to the archdeacon At the present day, in the 
Roman Catholic Church, the powers and duties of rural deans 
v ary considerably from country to country, and even from diocese 
to diocese, being restricted m some cases to presiding at the 
monthly confeience of the clergy In the Church of England the 
office fell into practical abeyance at the Reformation, but was 
levived about the middle of the 19th century, rural deans may act 
is deputies to the bishop and archdeacon, and are supposed in 
particular to see that the churches and parsonages within their 
district are in proper repair 

The title “dean of the sacred college” is borne by the oldest 
(in standing, not m age) of the cardinal bishops, who takes the 
title of bishop of Ostia and Velletri Perhaps the use of the word 
‘dean,” as signifying the oldest member of any corporation or 
body of men, may be derived from its application to dignitary 
The dean of the sacred college is in the ecclesiastical hierarchy 
second to the pope alone A compendious account of his privileges 
and special functions may be found m the work of G Moroni, 
vol xix , p 168 

There are four sorts of deans of whom the law of England takes 
notice (1) The dean and chapter are a council subordinate to the 
bishop, assistant to him m matters spiritual relating to religion 
and m matters temporal relating to the temporalities of the bish- 
opric The dean and chaptei are a corporation, and the dean him- 
self is a corporation sole Deans are said to be either of the old or 
of the new foundation — the latter being those created and regu- 
lated after the dissolution of the monasteries by Henry VIII The 
deans of the old foundations before the Ecclesiastical Commis 
sioners Act, 1841, were elected by the chapter on the king’s 
conge d'cltre , those of the new foundation (and, since the act, of 
the old foundation also) are appointed by the king’s letters patent 
It was at one time held that a layman might be dean, but since 
1662 priest’s orders are a necessary qualification By the act of 
1S41 the dean is required to be in residence eight months, and 
the canons three months, m every year The bishop is visitor of 
the dean and chapter (3) A dean of peculiars is the chief of 
certain peculiar churches or chapels He ‘‘hath no chapter, yet is 
presentative, and hath cure of souls, he hath a peculiar, and is not 
subject to the visitation of the bishop of the diocese ” The only 
instances of such deaneries are Battle (Sussex), Booking (Essex) 
and Stamford (Rutland) The deans of Jersey and Guernsey 
have similar status (3) The third dean “hath no cure of souls, 
but hath a court and a peculiar, in which he holdeth plea and jur- 
isdiction of all such ecclesiastical matters as come within his 
peculiar Such is the dean of the arches, who is the judge of the 
court of the arches, the chief court and consistory of the arch- 
bishop of Canterbury, so called of Bow Church, where this court 
was ever wont to be held ” ( See Arches, Court of ) The parish 
of Bow and twelve others were within the peculiar jurisdiction of 
the archbishop m spiritual causes and exempted out of the bishop 
of London’s jurisdiction They were m 1845 made part of the 
diocese of London (4) Rural deans ( see above) are clergymen 
whose duty is described as being ‘ to execute the bishop’s processes 
and to inspect the lives and manners of the clergy and people 


in ' mu is iivfl in 1 non uut Mi'siit*! mu pu'iij tiiunr sct-l 
DEAN, FOREST OF, ■ di-'riri m tic u 1 of Gloucei'ir- 
*hi r c, Logi'nd bcti Li l the Scum and be Wjc I* is o' il in 
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Wyntoui for 1 10,000, and a fee farm rent of .£2,000 The 
grant was cancelled by Cromwell, but at the Restoration only 

30.000 tiees were left, and Wyntour, having got another grant, 
destroyed most of these In i6ho an Act was passed to enclose 

11.000 acres and plant with oak and beech for supply of the dock 
yards Near Coleford md Westbury pit workings of the Roman 
period have beer discovered 

DEANE, RICHARD (1610-1653), British general-at sea, 
major general and regicide, was a younger son of Edward Deane 
of Temple Guiting or Guyting in Gloucestershire, where he was 
baptized July 8, 1610 In 1644 he held a command in the artillery 
under Essex in Cornwall and took part in the surrender after Lost- 
withiel Appointed comptroller of the ordnance, he commanded 
the artillery at Naseby and during Fairfax’s campaign in the west 
of England in 1645 In May of that year Deane was appointed 
lieutenant of artillery to Cromwell m Ireland Cromwell refused 
thus to be put out of the way, and Deane followed his example 
He commanded Cromwell’s right wing at Preston (Aug 17-19, 
1648) He was one of the commissioners for the trial of Charles 
I and a member of the committee which examined the witnesses 
He signed the death warrant 

In 1649 the office of loid high admiral was put into commis- 
sion The first commissioners were Edward Popham, Robert 
Blake and Deane, with the title of generals at-sea At the outset 
of the battle off the North Foreland (June 1-3, 1653) Deane was 
killed He was buried in Henry VII ’s chapel at Westminster 
Abbey, to be disinterred at the Restoration 

See J Bathurst Deane, The Life of Rtcltard Deane (1850) 

DEANE, SILAS (1737-1789), American diplomat, was born 
m Groton, Conn, on Dec 24, 1737 He graduated at Yale in 
1758 and in 1761 was admitted to the bar From 1774 to 1776 
he was a delegate from Connecticut to the continental congress 
Early m 1776 he was sent to France by Congress, as a secret agent 
to induce the Fiench Government to lend its financial aid to the 
colonies Subsequently he became, with Benjamin Tranklin and 
Arthur Lee, one of the regularly accredited commissioners to 
France from Congress On arnvmg in Pans, Deane secured the 
shipment of many vessel loads of arms and munitions of war to 
America He also enhsted the services of a number of Continental 
soldiers of fortune, among whom were Lafayette, Baron Johann 
De Kalb and Thomas Conway His carelessness in keeping ac- 
count of his receipts and expenditures led, m 1777, to his recall to 
face charges Before returning to America, however, he signed 
on Feb 6, 1778, the treaties of amity and commerce and of 
alliance which he and the other commissioners had successfully 
negotiated In America he was defended by John Jay and John 
Adams, and after stating his case to Congress was allowed to 
return to Pans (1781) to settle his affairs The publication of 
some “intercepted” letters in Rivington’s Royal Gazette in New 
York (1781), in which Deane declared his belief that the struggle 
tor independence was hopeless and counselled a return to British 
allegiance, aroused such animosity against him m America that 
for some years he remained in England He died on shipboard 
in Deal haiboui, England, on Sept 23, 1789 after having em 
barked foi Amenca on a Boston packet No evidence of his 
dishonesty was ever discovered and Congress recognized the 
validity of his claims by voting $37,000 to his heirs in 1842 He 
published his defence m An Address to the Free and Independent 
Citizens of the United States of North Amenca (Hartford, Conn , 
and ‘London, 1784) 

See The Correspondence of Silas Deane published in the Connecticut 
Historical Society's Collections, vol 11 , and the Deane Papers , in 
the New YolL Historical Society’s Collections (1887-90) See also 
Winsor’s Nanalivc and Critical History , vol vu chap 1 , Wharton’s 
Revolutionary Diplomatic Cortespondence of the United Stales (1889} , 
and G L Clark, Silas Deane A Connecticut Leader in the American 
Revolution (1913) 

DEARBORN, HENRY (1751-1829) American soldier and 
secretary of War, was born at Hampton in south eastern New 
Hampshire Upon hearing of the battle of Lexington, he left the 
practice of medicine to join the provincial forces and served as an 
officer at the battle of Bunker Hill, Arnold’s expedition to Quebec 
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(where he was taken prisoner and exchanged} , battle of Saratoga, 
Valley Forge, battle of Monmouth, Sullivan’s expedition against 
the Indians, and the siege of Yorktown He kept a detailed jour- 
nal throughout the war, which gives a valuable first hand account 
of the principal campaigns of the Revolution Upon the organiza- 
tion of the Government, President Washington designated him 
United States marshal for the District of Maine, and m 1792 he 
was elected to Congress, where he served as a Republican for two 
terms He was secretary of War through the administration of 
President Jefferson, 1801-1809 In 1803 he issued an order for 
“erecting barracks and a strong stockade” at “Chikago,” “with a 
view to the establishment of a Post ” The important part which 
this post, Fort Dearborn, played in the early history of Chicago, 
has given his name a lasting association with that city In Jan 
1812, President Madison appointed him senior major general of 
the United States Army Upon the outbreak of hostilities with 
England, he undertook to carry out an extensive plan of campaign, 
including an invasion of Canada at several points After a long 
succession of delays and reverses, he was relieved of his command 
m July 1813 In 1822, President Monroe appointed him minister 
to Portugal He died in Roxbury, Mass (HD Sm ) 

DEARBORN, a city of Wayne county, Michigan, USA, 
10 mi W of Detroit, on the Michigan Central railroad The pop 
ulation was 2,470 in 1920 but grew rapidly to 50,358 in 1930, and 
was 94,529 m 1950 by the federal census It is a residential 
suburb and is known as the home of Henry Ford (q v ), who was 
born on a farm in the city Ford restored the farm to its early 
appearance, and built at Dearborn a “museum village” of old build 
mgs collected from all parts of the United States and from 
England 

DEATH, the permanent cessation of the vital functions m 
the bodies of animals and plants, the end of hfe or act of dying 
The word is the English representative of the substantive com 
mon to Teutonic languages, as “dead” is of the adjective, and 
“die” of the verb, the ultimate origin is the pre-Teutomc verbal 
stem dau-, cj Ger Tod, Dutch dood, Swed and Dan dod 
For the scientific aspects of the processes involved in hfe and 
its cessation see Biology, Physiology, Pathology, and allied 
articles, and for the consideration of the prolongation of hfe 
see Longevity Here it is only necessary to deal with the more 
primitive views of death and with 
certain legal aspects 
Ethnology— To the savage, 
death from natural causes is 
inexplicable At all times and 
m all lands, if he reflects upon 
d n ath at all he FuF to undpr 
s iii'' 1 11 1= ■> r tii'idl phi nomcion 
If n am dir , wi bout being 
wnnhrl he i~ lonn'crcd 10 be 
1 lie m un of 'he so-Ltre»n and 
tl’i c il 'Dints with \ Huh ihuj 
con ort Ihro^ahoU 'inca the 
dt uh 01 «i>yo ic is asc-iPeu to the 
Piiign <r 1 ' of -o ne hoa'i e r be 01 
to l 1 c ma ir ou-i iU ot a luigli 
hour A culum j« ea nv u cov- 
ered either by an appeal to a local o oow . 
divine? or by torturing some one voukom woo “ cur * H0L "‘' H ™ B 

mto confession In Australia Sixteenth century portrayal of 
whenever a native dies, no matter death 
how evident it may be that death has been the result of natural 
causes, it is at onc$ set down that the defunct was bewitched Even 
to-day the peasantry of many European countnes believe that all 
disease is the Work of demons Sleep and trance are regarded as the 
temporary, death as the permanent, absence of the soul regarded 
as the vital principle, as the moral principle and as the intellectual 
principle It may be diffused all through the body but can be con- 
centrated Mi one organ (saa Head hunting) It inheres in each 
and every part m excreta and hair clippings and for safety may 
be hidden in some external object , 

The body’s shadow or reflection is the soul, and subject to a 



malice of enemies The soul is piclured as a man’s breath ( anma ), 
and the word ‘breath” has become a synonym for life itself 
The phrase “last breath” expresses the savage belief thit there 
departs from the dying in the Anal expiration a something tangible, 
capable of separate existence — the soul Myths account for its 
origin Sometimes it is a “tabu” which has been broken and 
gives Death power over man In India Yama, the god of Death, 
the first man, married his sister and thereby violated the funda- 
mental law of exogamy, breach of which to this day in many 
cases still entails actual as well as civil death In other myths, 
men were destined by Divine Mercy to be immortal but the mes 
senger of the glad tidings failed or erred 

See Sir J G Frazer, The Belief in Immortality, vol 1 (1913), The 
Golden Bough ( Penis of the Soul ) 

REGISTRATION 

Legal Requirements — The registration of burials in England 
goes back to the time of Thomas Cromwell, who in 1538 in- 
stituted the keeping of parish registers Statutory measures were 
taken from time to time to ensure the preservation of registers 
of burials, but it was not until 1836 (the Births and Deaths Regis 
tration Act) that the registration of deaths became a national 
concern The law for England was consolidated by the Births and 
Deaths Registration Acts 1874 and 1926 Under the former act, 
the registration of every death and the cause of the death is com 
pulsory When a person dies in a bouse information of the death 
and the particulars required to be registered must be given within 
five days of the death to the registrar to the best of the person’s 
knowledge and belief by one of the following persons — (1) The 
nearest relative of the deceased present at the death, or in at- 
tendance during the last illness of the deceased If they fail, then 
(2) some other relative of the deceased m the same sub district 
(registrars) as the deceased In default of relatives, (3) some 
person present at the death, or the occupier of the house m which, 
to his knowledge, the death took place If all the above fail, (4) 
some inmate of the house, or the person causing the body of the 
deceased to be buried The person giving the information must 
sign the register Similarly, also, information must be given con- 
cerning death where the deceased dies not in a house 
Where written notice of the death, accompanied by a medical 
certificate of the cause of death, is sent to the registrar, informa- 
tion must nevertheless be given and the register signed within 
14 days after the death by the person giving the notice or some 
other person as required by the act Failure to give information 
of death, or to comply with the registrar's requisitions, entails a 
penalty not exceeding 40 shillings, and making false answers to 
any question put by the registrar relating to the particulars re- 
quired to be registered, or making false statements with intent 
to have the same inserted in the register, is punishable either 
summarily with a penalty of £10, or, on indictment, with penal 
servitude for seven years, or with imprisonment for two years 
with or without hard labour ' 

The registrar, upon registering the death, must forthwith give 
to the person giving the information a certificate under his hand 
that he has registered the death, but where he has received written 
notice of the death, accompanied by a medical certificate of the 
cause of death, he may, before registering the death and subject 
to such conditions as may be prescribed, give to the person send- 
ing the notice, if required to do so, a certificate under his hand 
that he has received notice of the death 
The body of the deceased cannot be disposed of before the 
certificate of the registrar, or order of the coroner, has been de- 
livered to the person effecting the disposal, * a , the person by 
whom the register of burials m which the disposal is to be 
registered is kept, or, in the case of a burial m a churchyard or 
graveyard of a parish or ecclesiastical district under the Burial 
Laws Amendment Act 1880, the relative, friend, or legal repre- 
sentative who is responsible for the burial of the deceased Where, 
however, the disposal is by burial, the person effecting the dis- 
posal may proceed with the burial if satisfied by a written declara- 
tion m prescribed form by the person procuring the disposal that a 
certificate or order has been issued The person effecting the dis- 
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posal must, within 96 hours of the disposal, notify the registrar in 
the prescribed manner as to the date, place and means of disposal 
The registrar, on the expiration of the prescribed period after the 
issue of a certificate by him or of a coroner’s order, if no notifies 
tion as aforesaid has been previously received by him, must make 
inquiry of the person to whom the certificate or order was given, 
and such person must give information to the best of his knowl- 
edge and belief as to the person having the custody of the certifi- 
cate or order, the place where the body is lying, or, if disposed of, 
the person effecting the disposal 

It is the duty of the father or mother of a still bom child to 
give information to the registrar of the particulars required to be 
registered concerning the still birth Upon doing so, he or she 
must either (1) deliver to the registrar a written certificate that 
the child was not born alive, signed by a registered medical prac 
titioner or certified midwife who was in attendance at the birth 
or who has examined the bodv, or (2) make a declaration in pre- 
scribed form to the effect that no such practitioner or midwife 
was present at the birth, or lias examined the body, or that his or 
her certificate cannot be obtained and that the child was not born 
alive 

The registration of deaths at sea is regulated by the Births 
and Deaths Registration Act 1874 together with the Merchant 
Shipping Act 1894 

Death can be proved by the production of a certified copy of 
the entry m the register ot birth and deaths, which is evidence not 
only of the fact of death, but also of the date of death, the sex, 
rank, or profession of the dead person, and the cause of death 

Presumption of Death — The fact of death may, m English 
law, be proved not only by direct but by presumptive evidence 
When a person disappears and is not heard of for seven years, 
the presumption of law arises that he is dead ( Nepean v Doe, 
1837, 2 M and W 894) In Scotland, by the Presumption of 
Life (Scotland) Act 1891, the presumption is statutory In those 
cases where people disappear under circumstances which create a 
stiong probability of death, the court may, for the purpose of pro 
bate or administration, presume the death before the lapse of 
seven years (see In the Goods of Matthews, 1898, p 17) The 
question of survivorship, where several persons are shown to have 
perished by the same calamity, has been much discussed It was 
at one time thought that there might be a presumption of sur 
vivorship m favour of the stronger party But it is now clear that 
there is no such presumption, the question is one of fact depend 
ing wholly on evidence, and, if the evidence does not establish the 
survivorship of any one, all must be taken to have died at the same 
moment (Wing v Angtave, i860, 8 H L Cas 183) This rule 
has been applied by the court of probate where husband and wife 
were both lulled in a railway accident, and the bodies were found 
two hours afterwards, and administration was granted to their 
respective next of km (In the Goods of Wheeler, 1861, 31 L J 
P M & A , 40) , so also where husband and wife were proved 
to have been on board a ship which was supposed to have been lost 
at sea (In the Goods of Alston, 1892, p 142) 

Civil Death is an expression used m law in contradistinction 
to natural death Formerly, a man was said to be dead m law (1) 
when he entered a monastery and became professed in religion, 
(2) when he abjured the realm, (3) when he was attainted of 
treason or felony Since the suppression of the monasteries there 
has been no legal establishment for professed persons m England, 
and the first distinction has therefore disappeared, though for 
long after the original reason had ceased to make it necessary 
grants of life estates were usually made for the terms of a man’s 
natural life The act abolishing sanctuaries (1623) did away with 
civil death by abjuration, and the Forfeiture Act 1870, that on 
attainder for treason or felony 

For the statistics of the death rate of various countries see Death 
Rate See also Annuity, Capital Punishment, Cremation, Insur- 
ance, Articles on, Medical Jurisprudence, etc 

THE UNITED STATES 

Legal Registration —It is generally provided that the Stale 
department of health shall have charge of the registration of 
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deaths, shall provide the necessary forms and blanks for ob- 
taining and preserving such records, and shall procure the faithful 
registration of each death For this purpose the States are, as a 
general rule, divided into registration districts, sometimes called 
vital statistics registration distncLs, m each of which there is a 
registrar charged with the registration of births and deaths In 
Massachusetts and m some other States this duty is imposed upon 
each town clerk 

It is provided by statute in most States that the body of anv 
person whose death occurs in the State shall not be buried, cre- 
mated, deposited in a vault or otherwise disposed of or removed 
from or into any registration district, or be temporarily held 
pending further disposition, more than 72 hours after death un- 
less a permit for burial removal or other disposition shall have 
been properly issued by the registrar of the distnet Whenever 
it is practicable, no such burial or removal permit shall be issued 
by any registrar until a complete and satisfactory certificate of 
death has been filed with him If, however, a dead body is trans- 
ported from one State mto a district in another State, the transit 
or removal permit issued in accordance with the law of the place 
of death has the force of a burial permit It is frequently re 
quired that the certificate of death shall be of the standard form 
recommended by the United States Bureau of the Census and 
adopted by the American Public Health Association and shall 
contain — (1) the place of death, including the State, county, 
township, village or city, (2) the full name of the decedent If 
an unnamed child, the surname preceded by “unnamed", (3) sex 
and colour or race — as white, black, mulatto, Indian, Chinese, 
Japanese, etc , (4) conjugal condition, whether single, married, 
widowed or divorced, (5) place and date of birth, including year, 
month and day, (6) age in years, months and days, (7) name 
of father and maiden name of mother, (8) birth-place of mother, 
(9) occupation, (10) signature and address of informant, (11) 
date of death, year, month and day, (12) statement of medical 
attendance on decedent, fact and time of death, including time 
last seen alive, (13) cause of death, (14) signature and address 
of physician or official making medical certificate, (15) place and 
date of burial or removal, (16) signature and address of under 
taker, (17) official signature of registration with date when cer- 
tificate was filed and registered number 

The personal statistical particulars should be authenticated by 
the signature of the informant, who should be the nearest of kin 
or other competent person acquainted with the facts The state- 
ment of the facts relating to the disposition of the body shall be 
signed by the undertaker The medical certificate shall be made 
and signed by the legally qualified physician, if any, last m at- 
tendance on the deceased The cause of the death must generally 
be stated so as to show the disease or sequence of causes resulting 
in the death 

In regard to the registration of still-born children, in some 
jurisdictions the law provides that the child shall be registered 
as a birth and also as a death, and separate certificates of birth 
and death shall be filed with the registrar, in others, the still- 
born child is merely registered as a death A certificate is not 
required for a child that has not advanced to the fifth month of 
inter gestation 

If a death occur without medical attendance, it is the duty 
either of the undertaker or other person who learns of the death 
to notify the local health officer The latter immediately investi- 
gates and certifies the cause of death If, however, he has reason 
to believe that the death may have been due to unlawful act or 
neglect, he refers the case to the coroner for his investigation and 
certification The undertaker must file the certificate of death 
with the local registrar, and obtain a burial or removal permit 
prior to any disposition of the body, which he delivers to the 
person in charge of the place of burial 

Presumption of Death — The fact of death may, as a general 
rule, be proved by presumptive evidence An unexplained absence 
of seven years at common law raised a presumption of death 
This is still the period in most jurisdictions in this country, though 
a few have by statute adopted a shorter period, eg, five years m 
Arkansas, and five years in Indiana for the sole purpose of 



no 


DEATH 


authorizing the admimstnuon of an (.state Death nnv in some 
cases be presumed from the facts surrounding the disappearance 
indicating death within a shorter time than seven years The 
English rule prevails in the United States that the presumption 
is of the fact of death only and not of the time of death There 
are some cases, however, m which death has been presumed to 
have occurred at the expiration of the seven Near period 

Survivorship — In the absence of circumstantial evidence, m 
the case of a common disaster, there is as a geneial rule no pre- 
sumption as to survivorship In some States, however, there are 
codes embodying certain presumptions as to survivorship Other 
wise, the law will treat the case as one to be established by evi- 
dence, and the burden is placed on him who claims survivorship 
DEATH, BIOLOGICAL ASPECTS OF The life cycle 
of individual multicellular organisms standing relatively high in 
the scale of organic specialization, as for example, a fly, a bird or 
a man, is typically divisible into fiv e biologically differentiated, and 
usually distinct, phases as follows (a) The formation of the 
zygote, which is the individual, by the union of ovum and sper- 
matozoon m the process called fertilization The life-history of 
the individual as a distinct and biological entity, begins with this 
event ( b ) The period of development and giowth, which has 
two sub-phases, commonly designated respectively as embryonic 
or foetal, and post embryonic or post natal The duration of 
this growth phase of the life cycle vanes widely in different 
organisms, as from 8 to io days m the fruit fly, Drosophila, to 
more than 20 years m man This phase comes normally to an 
end in most forms of higher animal life, and is succeeded by 
(c) the phase of adult stability, m which no marked changes are 
observable either in the direction of growth or degeneration This 
phase is the "prime of life" in common parlance Its duration m 
time is again widely variable Sooner or later the individual can 



be observed to heve passed definitely into the next phn=>e of the 
hfe cycle, which may be designated (d) the period of senescence 
This phase is characterized by a progressive waning m the intensity 
of the vital processes generally, accompanied by regressive and 
degenerative changes in the structures of the body The duration 
In time of this portion of -the h fe-cycle again vanes greatly, but 
ultimately, in all the more highly specialized organisms, the life 
of the individual, as such, comes to an end with the terminal 
event of the cvcle (e} death By this term is designated the 
cessation of all vital capacity 


The Cycle of Life — In the cycle ot individual life ns ou( 
lined, the most significant phases biologically me obviously (b) 
giowth and ( d ) senescence Phases (<i) and (c) (fertilization 
and death) are the terminal events of the important periods (b) 
and ( d ) Phase (r) is transitional between ( b ) and (d), and may 
be wholly absent, as when obvious senescent changes follow nn 
mediately upon the cessation of obvious growth Indeed it is 
doubtful if phase (c) has theoretically any place in the li f l cvcle 
at all Perhaps in cases where a stable adult plateau in the middle 
of the cycle seems to exist, it merely means that the changes of 
growth or of senescence are proceeding at too slow a rate to be 
observable by the relatively ciude methods av ulable 

In the case of the human species phases ( b ) (c), md ( d ) 11c 
rather definitely and precisely limited by the biological phenom 
ena of birth , puberty (precisely established in the fern de by the 
onset of menstruation, or menarche ) , the ending ot the cap icily 
to reproduce (marked m the female by the cessation of menstrui 
tion, or menopause and its diminution to statistically insignifi- 
cant proportions in the male at about the same age) , and death 
Pearl has shown ( The Natural History of Population, 19^9) that 
the average age at menarche, for large samples covering many dif 
ferent countries and peoples, is very close to 15 years, and tlial 
the average age of menopause for similarly representative samples 
is between 47 and 48 years So, in round figures, human life after 
birth can be divided into three periods (1) Ihc pre 1 1 productive 
period of infancy and childhood, extending from birth to about 15 
years of age In this period the individual is incapable of self- 
maintenance or support on its own unaided resources, as well as 
of reproduction (2) The reproductive period, extending from 
about 15 to about 50 years In this period of life the work that 
supports the human socio-biological structure is mamly done, as 
well as the reproducing that continues the species (3) The 
post reproductive period, extending from about 50 years to the 
end of life In this period the old, besides being incapable of 
reproduction to any statistically significant degree, are in Urge 
part dependent for their support upon the work done in the mid- 
dle (reproductive) period of life, either bv themselves with a 
concomitant saving for old age of the products of their effoits, 
or by others 

When statistics of population are arranged according to this 
threefold age classification a striking regularity or rule may be 
observed all over the world This regularity may he stated as 
follows Very generally just about one half of the whole living 
population falls m the middle age group (15-49 years inclusive) , 
while the other half is made up of the young (0-14 years in 
elusive) and the old (50 years and over) together, these two 
latter groups standing statistically in a compensatory relation 
to each other In populations where there is a high proporlion in 
the 0-14 vear group there is a correspondingly small proportion 
in the 50 year and over group Examples of this relationship arc 
shown m the following table of the populations of 20 countries 
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Trom this table it is seen that countries with high rates of 
reproduction, and consequently relatively high proportions of 
then people in the 0-14 year or pre reproductive phase (such as 
Buzil, Cuba and Turkey) have but a small proportion of persons 
over so years of age in their populations On the other hand 
coun tiles reproducing only sparely (such as England Trance, and 
Sweden) have a relatively high proportion of old people m the 
population, but only a low proportion aged 0-14 years 

It has been alleged that man is unique among living things 
in having a disproportionately long, and from one point of view 
biologically useless, post reproductive phase in the life cycle This 
is not so Other species are similar to man in this respect Thus 
Pearl and Miner {Mem Musie Roy d’Hist Nat de Belgique, 2 
ser , fasc 3, 1936) showed that the females of a moth (Acrobasis 
caryae, the pecan nut case borer) spend an avenge of about 259(1 
of their total lmaginal life span — which in chronological time 
lasts only 6 to 8 days on the average — in the post reproductive 
phase, as compared with 26% as an average for human females 
Senescence and Death — The special problem of the biologv 
of death is the analysis and elucidation of phases (d) and (e) of 
the life-cycle, senescence and death As a result of investigations 
in this special field of general biology certain broad generalizations 
are now possible The more important of these will now be dis 
cussed 

Time Duration — The time duration of the entire individual 
life-cycle varies enormously, both between different forms of 
life, species, genera, families, etc , and also between different 
individuals belonging to the same species Thus the maximum 
duration of life of the rotifer, Proales dectpiens, is eight days 
(Noyes) At the other extreme there are other authentic records 
of individual reptiles living to as much as 175 years Among 
mammals man is, on the average, the longest lived, with the ele- 
phant as his nearest competitor for this position 

Zoological Groups — The differences between distinct groups 
of animals (species, genera, families, etc ) in respect to the length 
of the life-span stand m no generally valid, orderly relationship 
to any other broad fact now known m their structure or life 
history In spite of many attempts to establish such relationships 
every one so far suggested has been upset by well known facts of 
natural history Thus it has been contended that the duration of 
an animal s life is correlated with its size, in the sense that the 
larger the animal the longer its life But plainly this has no 
general validity Men and parrots are smaller than horses, but 
have life spans of much greater length 
Individual Differences — The differences between individuals 
of the same species in the duration of their fives are distributed 
m a lawful and orderly manner, in marked contrast to the appar 
ently haphazard character of the inter group variation in length 
of life-span just discussed The individual variation m the dur 
ation of life is capable of exact mathematical description, and, 
indeed, its treatment constitutes a special branch of mathematics, 
known as actuarial science It has been shown by R Pearl and 
his students that if the life of different animals, such as the rotifer, 
Proales, the fly, Drosophila, various other insects and man, be 
measured not in absolute tune units of years or days, but in terms 
of a relative unit, namely a hundredth part of the biologically 
equivalent portions of the life span in the several cases, then the 
distribution of individual variation m duration of life, or the 
distribution of mortality in respect to age, or, in short, the life- 
curve, is quantitatively similar in these widely different forms of 
life almost to the point of identity This is illustrated in fig 1 

These facts suggest that the observed differences between in 
dividuals in duration of life are primarily the result of inborn 
differences 111 their biological constitutions (their structural and 
functional organizations) and only secondarily to a much smaller 
degree, the result of the environmental circumstances in which 
their lives are passed 

Inheritance —This inference is supported by the further 
fact that the differences between individuals which find expression 
in varying degrees of longevity, or duration of life, are definite^ 
inherited It has been proved experimentally by cross breeding 
long lived and short lived strains of the fruit fly Drosophila 



melanogaster (Hyde, Pearl and his Students, Parker and Gonza- 
lez ) The results of such an experiment are shown in fig 2 
In the first generation (Fi) from such a cross the progeny ex 
hibit a life curve essentially like that of the long-lived parent 
stock, but with a slightly greater average duration If now these 
Fj individuals are bred together inter se there are produced in the 
second cross bred generation (F2) two kinds of individuals, one of 
which (long-winged) has a life curve like the original long-lived 
parent stock, while the other (short-winged) resembles in duration 
of life the original short-lived parent stock In addition to these 
experiments along Mendelian lines, it has been shown that there 
can be isolated from a general population of wild Drosophila in- 
bred strains showing definite and permanent innate differences in 
average longevity The conclusion that individual differences in 
life duration are fundamentally an expression of hereditary dif- 
ferences between individuals is firmly established 
The importance of inheritance in determining human longevity 
has been demonstrated from various different lines of approach 
In this field Karl Pearson and Alexander Graham Bell were pio- 
neers Pearl and Pearl studied intensively the ancestry of 36s 
persons living at ages of go and above about whose six immediate 
ancestors (2 parents and 4 grandparents) there was complete in 
formation They compared with this group 136 persons chosen at 
random from the general population, all of whos* 6 immediate an- 
cestors were dead, and at known and recorded ages This compari- 
son group had an average living age of 48 75 years, and container 
29 persons over 60 at the time of observation, 6 over 70, anc 
1 over 80 The average age of the group was almost 16 year: 
higher than that of the living white population of the Umtec 
States in 1930 

Fig 3 shows how the ancestry of the nonagenarian and centen 
arian group compared with the group of ordinary persons ir 
respect of average longevity 
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Trom this diagram it is seen that, on the avenge, each single 
immediate ancestor, father, mother, grandfather or grandmother, 
of the extremely longevous persons of panel A on the left side, 
was longer lived than the corresponding ancestor of the ordinary 
persons of panel B on the right side Thus the fathers of the 
longevous died at the average age of 72 4 years This was 12 3 
years, or over 20%, older than the average age of the fathers of 
the panel B folk at the right end of the chart The central 
panel, A B, gives the differences, in absolute numbers of years 
(upper figures m each se v sign) and as percentages of the panel 
B means, for each category of the six immediate ancestors The 
“computed total longevity” figures for the individuals observed 
m the rectangles at the bottom are the resultants of adding to 
the mean number of 3 ears the A and B individuals had already 
lived at the time of observation the expectations of life proper 
to those ages, as given m a standard life table 

From this chart two important results emerge regarding the in- 
fluence of heredity upon longevity, namely 

(0) People who achu^cd extreme longevity had immediate an- 
cestors (parents and grandparents) who were, on the average, 
definitely longer lived than the corresponding ancestors of the gen- 
eral Tjn of the population This was true without exception for 
each particular category of immediate ancestors 

(b) This hereditary influence promoting longevity was be- 
tween two and three times as great relatively for parents as it 
was for grandparents 

A specific study was made as to how each of the parents of the 
extremely longevous persons was bred relative to longevity, as 
compared with the parents of the general run of folk This led 
to the results shown m fig 4 In this study an individual who 
died under 50 years of age was regarded as short lived , one who 
died between 50 and 69 as average or mediocre in life duration, 
and one who died at 70 or over as long lived Fig 4 shows the 
percentages of the fathers and mothers respectively that had (a) 
both of their parents long lived (shown by the solid black por- 
tion of each bar), ( b ) one parent long lived and the other med 
iocre or short lived (shown by the cross-hatched portion of each 
bar), and (c) neither of their parents long lived (shown by the 
white portion of each bar) 

The picture presented by fig 4 is precise and striking The 
nonagenarians and centenarians were produced by parents who 
were themselves bred out of wholly longevous parentage in more 
than half of all the cases observed — a markedly higher proportion 
than that shown by the parents of the general population sample 
At the other end of the genetic scale the opposite is true Fewer 
than half as many proportionally of the nonagenarians and cen 
tenanans as of persons generally were produced by parents who 
themselves had mo longevous parentage whatever There can 
be no question or doubt that breeding was pf great importance 
in the production of these nonagenarians and centenarians 

Actuarial studies have also demonstrated the importance of 
heredity in the achievement of long life This fact has been 
equally established by life tables for parents of children who 
died at specified ages, and by life tables of children of parents 
having specified degrees of longevity For example such studies 
have shown that the mean-after-hfetime of fathers of children 
1 dymg (or living) at ages of 80 and oyer is about 26% greater 


at age 20, 43% greater at age 40, 75% greater at age 60, and 58% 
greater at age 80, than the mem-after lifetime at the same 
ages of fathers of children dying under 5 The corresponding 
excesses m expectation of life of mothers were 27% at age 20, 
27% at age 40, 36% at age 60, and 23% at age 80 Throughout 
the whole life-span the parents of the very long lived children 
appear to be persons of superior biological constitution, as 
evidenced by their ability to keep on living 
Similar studies have shown that the sons of fathers dying (or 
living) at ageS of 80 years and over have a mean after-lifetime 
about 13% greater at birth than that of the sons of fathers dying 
between 50 and 79 years of age, and 22% greater than that of 
sons of fathers dying under 50 years of age 

Further evidence for the mnate constitutional superiority of 
the longevous was afforded by Pearl’s and Raenklnm’s ( Human 
Biology, vol 4, 1932) analysis of the causes of death of nonagen 
anans on the basis of the official lecords of the Census Bureau 
That analysis led to the conclusion that nonagenarians are a 
selected lot of people They are the ultimate survivors after all 
the rest of mankind has gone, unable to meet the vicissitudes of 
life and keep on living Nonagenarians and centenarians come to 
be such because they have organically superior constitutions, re 
sistant to infections, soundly organized to function efficiently 
as a whole organism and keep on doing it for a very long time 
Observations on mortality at ages have indicated that throughout 
life infections and other harmful environmental forces were, on 
the whole, tending to take off the weaker and leave the stronger 
Mediial knowledge and skill, improved sanitation and better con- 
ditions of life generally have been able to prevent an increas- 
ingly larger amount of premature mortality before age 50 
Especially have these agencies been able to reduce the lethal 
effects of infections, or at least to postpone to a later part 
of the life span their fatal action But ultimately there is 
left a group of extremely old people, for whom on the whole in- 
fections have no particular terrors In all the early part of 
their lives they have been able successfully to resist infections, 
and to a remarkable degree still are in extreme old age These 
people eventually die But a great many of them die, not be- 
cause the noxious forces of the environment kill them, but because 
their vital machinery literally breaks down, and particularly that 
important part of it — the circulatory system 
Natural Death a Novelty — Neither senescence nor natural 
death is a necessary, inevitable consequence or attribute of life 
Natural death is biologically a relatively new thing, which made 
its appearance only after living organisms had advanced a long 
way on the path of evolution The evidence supporting this con- 
clusion is manifold, and may be considered under several heads 
(a) Various single-celled organisms (Protozoa, q v ) prove, under 
critical experimental observation, to be, in a certain sense, mi 
mortal They reproduce by simple fission of the body, one in- 
dividual becoming two, and leaving behind in the process nothing 
corresponding to a corpse The brilliant work of Woodruff and 
his students, in particular, has demonstrated that this process may 
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THE MOTHERS OF (A) AN EXTREMELY LONGEVOUS GROUP (NONAGENA 
RIANS AND CENTENARIANS) AND (B) A SAMPLE OF PEOPLE GENERALLY 
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go °n indefinitely, without any permanent slacking of the rate of 
ceil division corresponding to senescence, and without the inter 
vcntion of a rejuvenating process such as conjugation or en 
providing the environment of the cells is kept favourable 
{b) The germ cells of all sexually differentiated organisms are, m 
a similar sense, immortal Reduced to a formula we may say that 
the fertilized ovum (united germ cells) produces a soma and more 
germ cells The soma eventually dies Some of the germ cells 
prior to that event produce somata and germ cells, and so on in 
a continuous cycle which has never yet ended since the appear 
ance of multicellular organisms on the earth (c) In some of the 
most lowly organized groups of many celled animals or Metazoa, 
the power of multiplication by simple fission, or budding off of 
a portion of the body which reproduces the whole, is retained 
This asexual, or agamic, mode of reproduction occurs as the usual, 
but not exclusive, method in the three lowest groups of multi’ 
cellular animals, the sponges, flatworms and coelenterates More 
rarely it may occur in other of the lower invertebrates 
So long as reproduction goes on m this way in these multicellular 
forms there is no place for death In the passage from one gener 
ation to the next no residue is left behind Agamic reproduction 
and its associated absence of death also occur commonly in 
plants Budding and propagation by cuttings are the usual forms m 
which it is seen The somatic cells have the capacity of continuing 
multiplication and life for an indefinite duration of time, so long 
as they are not accidentally caught in the breakdown and death 
of the whole individual in which they are at the moment located 

(d) There is some evidence that in certain fish there is no occurrence 
of senility or natural death, but that instead the animal keeps on 
growing indefinitely, and would be immortal except for accidental 
death The ammal soma m such cases behaves like the root stock of 
a perennial plant (For further discussion of this line of evidence see 
interesting correspondence by Geo P Bidder, in Nature, vol cav 
1925, passim and M A C Hinton’s monograph of the Voles and Lem- 
mings [British Museum, 1926), in which it is concluded that voles of 
the genus Arvicola “are animals that never stop growing and never 
grow old ”) (e) The successful cultivation in vitro of the tissues of 
higher vertebrates, even including man himself, over an indefinitely 
long period of time, demonstiates that senescence and natural death 
are in no sense necessary concomitants of cellular life Carrel and 
Ebehng, by transferring the culture at frequent intervals into fresh 
nutrient medium, have kept alive and m perfectly normal and healthy 
condition, a culture of tissue (see Tissue Culture) from the heart of 
a chick embryo for more than 23 years, te, for much longer than the 
normal life-span of Jie fowl There is every reason to suppose that, 
by the continuation of the same technique, the culture can be kept 
alive indefinitely The experimental culture of cells and tissues in vitro 
has now covered practically all of the essential tissue elements of the 
metazoan body, even including some of the most highly differentiated 
of those tissues Nerve cells, muscle cells, heart muscle cells, spleen 
cells, connective tissue cells, epithelial cells from various locations m 
the body, kidney cells and others have all been successfully cultivated 
m vitro 

Potential Immortality —It may fairly be said that the potential 
immortality of all essential cellular elements of the body either has 
been fully demonstrated, or has been earned far enough to make the 
probability very great, that properly conducted experiments would 
demonstrate the continuance of the life of these cells in culture to any 
indefinite extent It is not to be expected, of course that such tissues 
as hair or nails would be capable of independent life, but these are 
essentially unimportant tissues in the animal economy, as compared 
with those of the heart, the nervous system, the kidneys, etc General- 
izing from results of tissue culture work of the last three decades, it 
is highly probable that all the essential tissues of the metazoan body are 
potentially immortal, when placed separately under such conditions as 
to supply appropriate food in the right amount, and to remove 
promptly the deleterious products of metabolism 
Death Among Multicellular Animals — A fundamental rea- 
son why the higher multicellular animals do not live forever appears 
to be that in the differentiation and specialization of function of cells 
and tissues m the body as a whole, any individual part does not find 
the conditions necessary for its continued existence In the body any 
part is dependent for the necessities of its existence, as for example 
nutritive material, upon other paits, or put in another way, upon the 
organization of the body as a whole It is the differentiation and 
specialization of function of the mutually dependent aggregate of 
cells and tissues which constitute the metazoan body that brings about 
death, and not any inherent or inevitable mortal process in the in- 
dividual cells themselves 

When cells show characteristic senescent changes it is perhaps be- 
cause they are reflecting, in their morphology and physiology, a conse- 
cmence of their mutually dependent association in the body as a whole, 


Deaths due pri- 
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Mean age at death 
(years) 

Median age at death 
(years) 

failure of 

Male 

Female 

Male 
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1 Alimentary tract 
and associated or 
gans of digestion 
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2 Respiratory system 

3 Skeletal and mus 

32 24± 05 

32 57 ± 06 

31 So — oy 
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4 Endocnnal system 
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6 Sexual system 

47 37 ± 32 
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7 Nervous system 

49 n± 08 

51 s6=t 09 
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8 Circulatory system 
and blood 

54 50 ± 07 

54 25* 08 

62 04=* 09 

62 14* 09 

9 Excretory stem 
(kidneys ana asso 
ciated organs) 

57 94* 07 

54 24* 09 

61 37* 09 

57 50* 11 


and not any necessary progressive process inherent in themselves In 
other words, in the light of present knowledge, it seems necessary to 
regard senescence, in part at least, as a phenomenon of the multicellular 
body as a whole resulting from the fact that it is a differentiated and 
integrated morphologic and dynamic organization This phenomenon 
is reflected morphologically in the component cells But it apparently 
does not primarily originate in any particular cell because of the fact 
that the cell is old in time, or because that cell in and of itself has been 
alive, nor does it occur m the cells when they are removed from the 
mutually dependent relationship of the organized body as a whole and 
given appropriate physico-chemical conditions In short, senescence 
appears not to be a primary or necessary attribute to the physiological 
economy of individual cells as such, but rather of the body as a whole 

Times of Death — The different organ-systems of the body have 
characteristic times of breaking down and leading to death These 
differences probably represent in considerable part different innate de- 
grees of organic fitness of the different tissues ar,d organs, and also m 
part the degree of exposure of the different organ-systems to environ- 
mental stresses and strains The table above based upon mortality 
returns of the U S Registiation Area m U910, illustrates these differ- 
ences The figures tabulated are (a) the mean or average age at death, 
and (6) the median age at death (that is, the age so chosen that the 
same number of deaths occur below this age as the number occurring 
above it) 

There are thus wide differences in the time of breakdown of the dif- 



Fig s —the trends at four atjult age periods from age 20 2 4 on 

TO THE END OF THE LIFE SPAN OF MORTALITY HAVING ITS PATHO 
LOGICAL LESIONS AND/OR CLINICAL MANIFESTATIONS ASSOCIATED WITH 
(A) ORGAN SYSTEMS NORMALLY IN DIRECT CONTACT WITH THE EXTERNAL 
ENVIRONMENT (PLUS EXTERNAL CAUSES EXCEPT SUICIDE) AND <B) 
ORGAN SYSTEMS NORMALLY NOT IN DIRECT CONTACT WITH THE tt 
TERNAL ENVIRONMENT (PLUS SENILITY ) 
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ferent oigan systems, as reflected in mortihty The ahmentarv tract, 
on the average, ‘ wears” rather less than half as long as the excretory 



The moitility of white persons in the U S Registration Area, during 
the five-year period 1921-27 lnclusixc has been subsumed under this 
A (unprotected) and B (piotected) classification of organ systems by 
Pearl and Raenkham, with the results shown in fig 5 
It is SLen from this diagram that, with advancing adult age the pio- 
portion of deaths due to ciuscs having their pathological lesions or 
clinical manifestations associated with the oigan sv stems of the body 
which are normally and regularly in direct contact with the external 
environment (Class A mortality) decreased, while the proportion hav- 
ing their pathological lesions or clinical manifestations associated with 
the organ systems normally protected from dirtet contact with the 
external environment (Class B mortality) increased 
Death and the Environment —It is a plain lact of experience 
that the environmental circumstances surrounding an organism may, 
in varying degrees, condition its duration of life Thus complete star- 
vation can induce death in a much shorter time than would have oc- 
curred In the absence of starvation Simtlaily, there are many poisons 
that are lethal in appropriate doses But, quite apart from such ex- 
treme and violent agents, the effect upon longevity of the never-ceasing 
changes m the normal environment is a matter of the first importance 
in reaching an undci standing of the biology of death The vast litera- 
ture embodying the results of modern studies on nutrition and diet has 
shown, directly and indirectly, the role played by this factor in influ- 
encing life duration Research m the field of nutrition has shown that 
qualitatively the diet of each particular kind of living organism must 
contain certain chemical elements and compounds m adequate amounts 
and proportions if life is to continue Only within very narrow limits 
can there be any substitutions for these esstntials In some cases the 
requirements are absolutely rigid and obligatory Clinical experience 
and investigation has shown that quantitatively there are limitations 
to the amount of food intake if the maximum potential longevity is to 
be realized Too much food can shorten life as well as too little The 
studies of Curt P Richter have indicated that the normal ippetite of 
animals lower in the evolutionary scale than man is a highly effective 
regulatory governor of food intake, as regards both quality and quan- 
tity Rats given a free choice of chemically pure food elements tend to 
make for themselves a diet that is physiologically optimal 
In man critical studies by appropriate statistical and actuarial meth- 
ods have thrown light upon the relation between longevity and certain 
widespread environmental circumstances Evidence has been accumu- 
lated to show, for example, that the moderate consumption of alcoholic 
beverages is not significantly associated statistically with differences 


cycle, could be prolonged up to as much as 6 to 7 times the normal ex- 
pectation for the amount of food available Furtheimore the amount 
of growth, liowcvei measured, vvis increased is compared with the 
normal foi the same amount of available food Othu experimental 
studies on various lower ammils have shown that pirtial sl'irv ition 
matcrnlly increased the duiation of file 

Senescence — Many theoues of senescence hive been advinccd 
No one of them can be regarded as entirely sitisfactoiv or as genu ill v 
established bv the evidence Most of them suffer lrom Uil logical de 
tect of setting up some particular observed attribute or element of the 
phenomenon of senescence itself, such as protoph-.mil- hysteresis slow- 
ing rate of metabolism (meaning essentially only reduced activity) 
etc , as the cause of the whole More experimental woik on the prob- 
lem is essential, in paiticular in the direction of pioduung it will and 
under contiol, the objective phenomenon ot senility unspictivc ol t he 
age of the organism and conversely preventing tliL appe nance of tin ->e 
phenomena in old animals 

Bibiiography — The hteiatuic on the subjects treated 111 this utuie 
is widely scatteied in biological, medical and statistical journals mil 
separate tieatiscs The following books summanzc the held C M 
Child, Senescence and Rejuvenescence (1915), E Korschelt, Lebens- 
daner. Alter und Tod (1922) , R Pearl, The Biology 0/ Death (1922) , 
T Bratlsford Robertson The Chemical Basis of Growth and Senesance 
(1923), R Pearl, Studies m Human Biology (1924), The Rale of 
Living (1928), R Pearl and Ruth D Pearl, The Ancestry of the Long- 
lived (1934) , L I Dublin and A J Lotka, Length of Life A Study 
of the Life Table (1936) , Louis I Dublin and H H Marks, “Inheri- 
tance of Longevity,” Reports, Association of Life Insurance Medical 
Directors (Oct 1941), E V Covvdry (Editor), Problems of Ageing 
Biological and Medical Aspects (1942) (R Pl ) 

DEATH RATE Since communities vary m numbers of pop- 
ulation, it is the practice to compare their death statistics in the 
form of death rates per 1,000 of population Thus there were 
1,444,337 deaths reported in the US during 1948, since the 
population for that year was estimated to have been 146,11^,000 
(excluding armed forces overseas), the death rate was 9 9 per 
1,000 of population In England and Wales, the death rate in 
1948 was 10 8 per 1,000 of population The death rate computed 
simply as the ratio of the total deaths in a community within 
a calendar year to its total population living during the same 
period is known as the crude annual death rate 

Age, Sex, and Race Incidence — Death rates may be com- 
puted specifically for each sex and age, and also for each race 
living xn the community Thus, among white persons in the 
United States, the death rate during 1948 was 9 7 per 1,000, 
while among nonwhites it was appreciably higher, namely 1 1 3 
per 1,000 The death rate among males is higher than that 
among females m most countries of the western world Tor 
example, in the United States during 1948 there were 11 1 white 
male deaths per 1,000 white males living while the figure for 
white females was 8 3 per 1,000 The corresponding death rates 
in England and Wales for 1947 were 13 6 per 1,000 males and 
ti 3 per 1,000 females 

When the number of deaths occurring at a specific age within a 
calendar vear is divided by the number living at that age, the 
result obtained is an annual age specific death rate There is a 
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1 vblf I — A era(,e Annual Death Rales per i ooo Total Population tn Certain Countries 
j or the Period ip f6 to 1048 



rites are standardized The standardized death rate of a com- 
munity is the death rate which would prevail in the community if 
its population had the age distribution of some suitably selected 
standard population The actual operation of computing a stand 
ardized death rate consists in (r) multiplying the age specific 
death rates of the community by the number of persons at corre 
sponding ages in the standard population, (2) summing the le 
suiting products for all ages, (3) dividing the sum so obtained by 
the total population of the standard I he result is the stand 
ardized death rate The process may be extended to standardize 
death rates for variations m the sex and colour constitution of 
communities Standaidized death rates are not always available 
and it accordingly becomes necessary to make mental allowance 
for the extraneous eftects of age, sex and racial composition of 
communities whose crude death rates are being compared 
International Comparisons —The death rates of the United 
States ind of England and Wales compare very favourably with 
those for most countries of the world Among the few countnes 
with lower death rates during the period 1946-48 were Canada, 
with a death rate of 9 4 pei 1,000, Denmark, 9 5, the Netheilands, 
80, Norway, 91, Australia, 99, and New Zealand, 94 The 
following countnes, among others, experienced death rates of 
13 per 1 000 or more Mexico, 173, Chile, 17 1, British India, 
17 Si and Ceylon, 16 6 In addition to these countries, there are 
many others with poor health conditions which do not compile 
their death statistics The foregoing death rates, and those for 
several other countnes, are shown in Table I 
Trend — There has been a steady decrease m the death rate in 


Table II — Average Annual Deaths ft r 1,000 lolal Population in Selected Countries for 
Specified Periods and l ears] run 1851 to 1948 



most western countries since about the middle of the 19th cen 
tury, the improvement has been particularly m irked since 1900 
( see Table II) Thus, in England and Wales, the crude death late 
from 1851 to 1870 was, on the average, somewhat more than 22 
per 1,000, while during the decade 1901-1910 it averaged 16 9 per 

1,000 The downward movement continued to a low of 10 8 
per 1,000 in 1948 In the United States, the death rates per 

1,000 fell trom an average of 157 during 1901-10 to a record 
low of 9 7 in 1949 France experienced a decline in the deith 
rate from a level of about 24 per 1 000 during 1851-80 to only 
12 2 in 1948 In Germany, the drop was from about 27 per 

1,000 during 1851-80 to a level of about 12 per 1,000 ifter 1946 
A more accurate picture of changes in moitality conditions with 
lapse of time may be obtained from a comparison of age-specific 
death rates A comparison of this kind inevitably shows that 
the greatest relative improvements were at the youngest ages 
while relatively little change in death rate had taken place at 
the older ages Thus, in the United States the death rate in 
the first year of life in 1901 was 124 per 1,000, while in 1948 
it was only a little less than 32 per 1,000 At age 20, the death 
rites per 1,000 were 5 89 in 1901 and 1 49 in 1948, while at age 50 
they were 14 59 and 9 33 respectively, at age 70, the corresponding 
figures were 56 41 and 45 40 

Marital Status— When marital status is taken into considera 
tion, it is usual to find, in western countries, that the death rates 
are lowest among the married and highest for the widowed and 
divorced, while those for the single fall in between An exception 
to this general situation is found at the early childbearing ages 
where the risks of maternity among married women are suf- 
ficient to bring their death rate to a level about that for 
the single widowed or divorced women of the same ages The 
lower death rates of the mained as compared to those of the sin- 
gle at the same ages may be ascribed in part to the stabilizing in- 
fluence of marriage, which is mducive to longevity, but also in 
part to the fact that persons in indifferent health may thereby 
be deterred from marrying Deith rates per 1,000 for the 
United States, 1940, typify the differentials according to maritai 
status at ages 20 to 24 the rate for marned white women was 
1 7 and that for the single women was 1 5, at 45 to 54 the rates 
were 7 0 for the married, 7 9 for the single and 9 3 for the widowed 
Among white men, the death rates per 1,000 at ages 25 to 
34 were 2 2 for the married and 40 for the single, at 45 to 54 
they were 98 for the marned 16 2 for the single and 19 2 for 
the widowed 

Occupation — There is a distinct gradation in the death rates 
in passing from the lowest to the highest social economic classes 
of a community In a study based upon the United States census 
of 1930 and death statistics for ten states during that yeai, it 
was found that the death rates per 1,000 males between the ages 
15 to 64 years in the several social economic classes were as fol- 
lows unskilled workers, 13 1 , semiskilled workers, 9 9 , skilled 
workers, 8 1 , clerks, proprietors, managers and officials, 74, pro 
fessional men, 7 0 , and agncultural workers, 6 2 per 1,000 There 
is evidence that variation in death rates of 1 m according to so 
cial-economic class anses primarily from ti e environment asso 
ciated with their occupation and that the occupational risks in 
volved have only a relatively small influence 

Causes of Death — Death rates may also be computed accord- 
ing to the cause of death Thus, the death rates for the ten leading 
causes of death per 100,000 total persons m the United States dur 
ing 1948 were, in order of rank heart disease, 323 , cancer, 135 , 
cerebral haemorrhage, 90, accidents, 67, diseases of early 
infancy and congenital malformations, 55, nephritis, 53, pneu 
moma and influenza, 39, tuberculosis, 30, diabetes melhtus, 26, 
and arteriosclerosis, 19 These ten causes accounted for 85% 
of the deaths for all causes 

There were striking changes in the death rates for certain 
causes of death in the United States after 1900 For example, 
the death rate for typhoid fever was 36 per 100,000 m 1900, 
but only o 2 per 100,000 in 1948 F01 tuberculosis, the decline 

was from 201 to 30 for the corresponding period, m the t45e 
of diarrhoea and enteritis the death rate dropped from 133 to 6 






Preventive measures had practically eliminated diphtheria as 
a cause of death, its death rate fell from 43 in 1900 to 0 4 m 1948 
On the other hand, many important causes of death had shown 
increases m their rates Mortality from heart disease in 1948 
was about 2^ times that m 1900 The death rate for cancer 
rose from 63 per 100,000 in 1900 to 13s in 1948 A large part 
of the increase in the death rates for heart disease and cancer 
may be attributed to the increase in proportion of older persons 
m the population and to improvement in diagnosis The death 
rate per 100,000 from diabetes mellitus rose gradually from 10 
in 1900 to 26 in 1948 Deaths from automobile accidents claimed 
22 out of every 100,000 persons in 1948 
Average Length of Life — The average length of life, which 
is also known as the expectation of life at birth, is the number of 
years the average newly bom baby may expect to live if the age- 
specific death rates remain constant as of the calendar year or 
period for which the figure is computed The average length of life 
thus provides a composite measure of the age-specific death rates 
of a community independent of its age distribution The superi- 
ority of this figure, over the standardized death rate, as a 
composite measure lies m the fact that it is independent of any 
arbitrarily chosen age distribution used as a standard 
The average length of life for white persons in the United 
States is much the same as that for England and Wales In 
1948, white males m the United States had an average length of 
life of 65 49 years and white females of 71 04 years The corre 
sponding figures for England and Wales in 1937, the latest year 
available, were 60 18 years for males and 64 40 years for females 
For other countries see Table III 
Bibliography — Louis I Dublin, Alfred J Lotka and Mortimer 
Spiegelman, length oj Life (1949) > National Office of Vital Statistics, 
various annual, monthly and special reports, United Nations, Monthly 
Bulletin 0/ Statistics and Demographic Yearbook (1948), Population 
Association of Araenca, Papulation Index (issued quarterly) , Metro- 
politan Life Insurance Company, Statistical Bulletin (Issued monthly) 

DEATH VAI^LEY, a depressed basin m Inyo county, Cahf 
The name commemorates the fate of a party of “forty-niners” who 
perished here, by thirst or by starvation and exposure The ex- 
ceedingly arid Death valley region lies immediately north of the 
Mohave desert and theh stretches east from the Sierra Nevada, 
covering a large part of Inyp county and extending into Nevada 
The valley proper, which is some so mi long and on an average 
20 to 2 s 1111 broad from the crests of the enclosing mountain 
ranges, is below sea level and at its lowest point is 282 ft below 
sea level This is the lowest point on the continent and in a di- 
rect line it is less than 80 mi E of Mt. Whitney, 14,49$ ft high, 
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the highest peak m the U S The mountains about it are high anil 
bare, and brilliant with varied colours 

The Amargosa river, entenng the valley through a deep canyon 
at the south, disappears in the basin, leaving the surface crusted 
with white salts The fact that this limited region is the find 
area of concentration for a very extensive drainage system is 
thought to explain the extent and supposed depth of the depos 
its of salt, borax and nitrate of soda found in the basin 

Death valley is one of the hottest regions in the world The 
minimum daily temperature in summer is rarely below 70° T 
(in the shade) , the maximum may, for days m succession, be as 
high as 120 0 , and the U S weather bureau has recorded an extieme 
of 134° 

See W C Mendenhall, “Some Desert Watering Places in Southeast- 
ern California and Southwestern Nevada,” U S Geological Survey 
Water Supply Paper No 2 24 

DEATH WARNING, a term used in psychical research 
for an intimation of the death of anothei person received by 
other than the ordinary sensory channels, 1 c , by (1) a sensory 
hallucination or (2) a massive sensation, both being of telepathic 
origin (Sea Telepathy ) 

Both among civilized and uncivilized peoples there is a wide 
spread belief that the apparition of a living person is an omen 
of death 

DEATHWATCH, a popular name given to insects of two 
distinct families which burrow and live in old furniture, and pro 
duce a mysterious ticking sound vulgarly supposed to foretell 
the death of an inmate of the house The name is often applied 
to two small beetles Xestobium rufovtllosum and Anobvum punc- 
tatum (family Anobndae) but belongs more properly to the former 
insect The sound is a sexual call and is produced by the beetle 
striking the front of the head upon the surface on which it is 
standing 

Certain book-lice (order Psocoptera) are sometimes known 
as lesser deathwatches, but the ability of such minute soft insects 
to produce audible sound is doubtful The names Atropos 
pulsatona and Trades dmnatonus, given to two of the common 
species, bear witness to the superstition regarding the fateful 
significance of the sound 

DE BARY, HEINRICH ANTON (1831-1888), German 
botamst, was bom on Jan 26, 1831, at Frankfurt on-Main He 
studied medicine at Heidelberg, Marburg and Berlin, and in 1853 
settled at Frankfurt as a surgeon In 1854 he became privat- 
docent for botany m Tubingen, and professor at Freiburg in 1855, 
migrating to Halle in 1867, and in 1872 to Strasbourg, where he 
was the first rector of the university, and where he died on Jan 
19, 1888 

Although one of his largest and most important works was on 
the Comparative Anatomy 0/ Ferns and Phanerogams (1877), and 
notwithstanding hts admirable acquaintance with systematic and 
field botany generally, de Bary will always be remembered as the 
founder of modern mycology 

This branch of botany he completely revolutionized m 1866 
by the publication of his celebrated Morphologie und Physiologte 
d Ptlze, etc , a classic which he rewrote in 1884, and which had 
a world-wide influence on biology His clear appreciation of the 
real significance of symbiosis and the dual nature of lichens is 
one of his most striking achievements, and m many ways he 
showed powers of generalizing in regard to the evolution of 
organisms, which alone would have made him a distinguished man 

It was as an investigator of the then mysterious fungi, how- 
ever, that de Bary stands out first and foremost among the biolo- 
gists of the 19th century He not only laid bare the complex 
facts of the life-history of many forms — e g , the Ustilagineae 
Peronosporeae, Uredineae and many Ascomycetes — treating them 
from the developmental point of view, ra opposition to the then 
prevailing anatomical method, but he insisted on the necessity 
of tracing the evolution of each organism from spore to spore, 
and by his methods of culture and accurate observation brought 
to light numerous facts previously undreamt of 

One of de Bary’s most fruitful discoveries was the true mean- 
ing of infection as a morphological and physiological process, 
which he traced in Phytophthora, Cystopus, Puccma and other 
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Fungi, and thereby demonstrated the significance of parasitism 
He showed wherein lay the essential differences between a parasite 
and a saprophyte 

These researches led to the explanation of epidemic diseases, 
de Bary’s contributions to which are well seen in his classical 
work on the potato disease m 1861 They also led to his discov- 
ery of heteroecism (or metoecism) m the Uredmeae, the truth 
of which he demonstrated in wheat rust experimentally (1863) 
He described the phenomena of sexuality in Peronosporeae and 
Ascomycetes — Eurohum, Erysiphe, Peztza, etc , and established 
the existence of parthenogenesis and apogamy on a firm basis He 
did much work on the Chytridieae, Ustilagineae, Exoasceae and 
Phalloideae, as well as on the Myxomycetes, he contributed to 
algology m his monograph on the Conjugatae (1858) and investi- 
gated Nostocaceae (1863), Chora (1871), Acetabidarm (1869), 
etc In 1877 appeared his Comparative Anatomy of Ferns and 
Phanerogams (Eng trans 1884), and in 1885 his Lectures on 
Bacteria (Eng trans 1887) 

Memoirs of de Bary’s life will be found in Bot Centralbl (1888), 
xxxiv, 93, by Wilhelm, Ber d d bot Ges vol vi (1888) p viu, 
by Reess, each with a list of his works, Bot Zettung (1889), vol xlvu, 
no 3, by Graf zu Solms-Laubach , A tig Deutsch Btogr , xlvi (1902) 

DEBENTURES AND DEBENTURE STOCK* see 

Company Law 

DEBORAH, the name of two women mentioned in the Old 
Testament (Heb for “bee”) (1) Foster mother of Rebecca, 
buried under the “Oak of Weeping” below Bethel (Gen Xxxv, 8) 
It has been suggested that this tree is connected with the “palm- 
tree of Deborah,” between Bethel and Ramah (Judges iv, 5), the 
home of Deborah (2) This latter is the famous prophetess and 
“judge,” who, in company with Barak, son of Abinoam, delivered 
Israel from a Canaamte oppression 

Two narratives of this exploit have been preserved, an account 
in prose in Judges iv, and a descriptive poem m Judges v They 
differ m one or two important details The most obvious contrast 
is in the identity of the enemy overthrown The prose narrative 
makes the enemy Jabin, king of Hazor, though a prominent part 
is played by his commander-in chief, Sisera, who lived at Haro- 
sheth haggoyim In the poem Jabm does not appear, and Sisera 
is an independent king It is possible that the introduction of 
Jabin is due to the conflation of two traditions, one of which re- 
ferred to Sisera, while the other was parallel to the story of the 
defeat of Jabin, king of Hazor, by Joshua (Josh xi, 1-9) at the 
Waters of Merom Another contradiction is to be found in the 
manner of Sisera’s death In Judges ch iv he is murdered in his 
sleep, m ch v he is struck down from behind whilst drinking a 
bowl of milk 

Assuming that the tradition preserved m ch v is the older, 
we can do something to reconstruct the actual history of the 
events Israel holds the wilder parts of the country, the hills and 
the forests, but then; settlements m the central range are cut off 
from those m the northern hills by a chain of Canaanite (Egyp- 
tian?) fortresses down the plain of Esdraelon For the time the 
plam dominates the hills, the Israehtes are disarmed and their 
communications are cut At the instigation of the prophetess 
Deborah, and possibly aided by her spells, Barak raises the clans 
of Ephraim, Benjamin, Machir (Manasseh), Zebulun, Issachar 
and Naphtah Asher, Dan, Gilead (Gad) and Reuben hold aloof 
Judah and Simeon are not mentioned The Israelite clans fall on 
the enemy at Taanach, a thunderstorm, m which Israel sees the 
coming of Yahweh, strikes terror into the Canaamtes, their chari- 
ots are useless on the sodden ground, and the Kishon swollen by 
torrential rains, sweeps away the fugitives Sisera escapes on foot, 
pursued by Barak, but, taking refuge in the tent of Heber the 
Kenite, is treacherously slaughtered as he drinks 

The poem is one of the most important documents of ancient 
times It is contemporary with the events to which it refers, and 
is therefore invaluable as a picture of the hfe of Israel m the 
early days of the settlement Further, it is in itself a magnificent 
lyric outburst, and proves a very high standard of poetic skill in 
ancient Israel « 

Bxblxooeaphy — For fuller details see G A Cooke, History and 
Song of Deborah (1892), the commentaries on Judges and the his- 


tones of Israel Patou ( Syria and Palestine, pp 158 sqq ) suggests 
that the battle was against the Hittites (Slseia, a successor of 
bhamgar) See also L W Batten, Joum Btbl Lit pp 31-40 (i 9 ° 5 ), 
who regards Judges v and Josh xi as duplicates, Winckler, Gesch 
Israels, 11, 125-133, Kethnschr u d AUe Teste 3rd ed , p 218, and Ed 
Meyer, IsraelUen, pp 272 sqq, 487 sqq , also Burney, Judges, ad loc 
Eissfeldt, Die Quellen des Richterbuches, pp 22,23 (T H R) 

DE BOSIS, ADOLFO (1863-1924), Italian poet and man 
of letters, was born at Ancona He studied at the University of 
Rome, where he graduated in law and practised for a few years, 
but was always more interested in literature In 1895 he became 
editor of II Convito 

Although De Bosis became manager of the Italian Carbide com- 
pany, he continued his literary activities He translated Shelley’s 
“Prometheus Unbound" (igzzj and Homer into Italian verse 
He collected his own poems in a volume entitled Amort ac silentio 
sacrum. (1900, rep 1914, 1923) 

De Bosis exercised considerable influence on the younger au- 
thors of his time, many of whom were inspired by his deep love 
of the classics and keen sense of beauty He died near Ancoga on 
Aug 29, 1924 

DEBRECEN, one of the largest towns in Hungary (pop 
1939, 128,442), is at the junction of three contrasted regions, 
viz the extensive Hortobagy pastures or puszta, the Nyirseg 
sandy plateau and the marshes of the Berettyo In early times it 
commanded two important routes, the salt way from Szatmar to 
western Europe and the road from Bohemia to Transylvania, 
both traversed by important trade movements in the mediaeval 
period, it is still an important railway junction It developed as 
a market centre with special interests in cattle and gram and as 
a walled town attracted numerous refugees from surrounding 
plundered villages during the Turkish advance m the 15th cen- 
tury Partly as a result of this the municipality acquired large 
areas of terntory until it covered an area of nearly 400 sqmi 
Much of this was cultivated by farmers who maintained houses 
and often worked m the town during the winter season but of 
recent years villages known as tanyas have grown up in the sur- 
rounding district 

The town tends more and more to function as the centre of 
economic and intellectual inspiration for its region through its 
fairs, its agricultural academy, its well equipped university and 
its long tradition of spiritual independence which has made it the 
focus of Protestant ideals in Hungary and gained for it the name 
of “Calvimstic Rome” This outlook first determined m the 16th 
century has caused a stormy history but strengthened its posi- 
tion in the national structuie 

Apart from its agricultural activities many varied industries 
have developed upon a small and local scale, notably the manu- 
facture of soap, prepared foodstuffs and tobacco 

DEBS, EUGENE VICTOR (1855-1926), American Social- 
ist leader, was born at Terre Haute, Ind, on Nov 5, 1855 On 
leaving the public schools he became m 1871 a locomotive fireman 
In 1879 he was elected city clerk of Terre Haute and in 1881 was 
re-elected During 1885 he was a member of the Indiana legis- 
lature Previous to this, in 1880, he was elected secretary and 
treasurer of the Brotherhood of Locomotive Firemen and was 
appointed editor of The Locomotive Firemen’s Magazine In 1893 
he organized the American Railway union and was elected presi- 
dent of the union, serving four years In 1894 he led the strike 
which, beginning in the Pullman-car plants, soon involved the 
railways leading into Chicago 

Debs was arrested on a charge of conspiracy to kill, and ac- 
quitted, but was later convicted of contempt of court for violating 
an injunction, and sent to jail for six months $May-Nov 1895) 
In 1897 he joined the Socialist movement He was Socialist can- 
didate for the presidency of the United States m 1900, 1904, 1908, 
1912 but declined the nomination in 1916 In 1907 he was on the 
editorial staff of the Appeal to Reason, and in 1914 became editor- 
m-chief of the National Rip-Saw, a Socialist paper published at 
St Louis He was an advocate of industrial unionism, though he 
eventually dissociated himself from the Industrial Workers of the 
World ( q v ), and was one of the chief opponents of Samuel 
Gompers (qv) 
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He was a pacifist and in Sept iqi8 was convicted of wolating 
the Espionage act and sentenced to ten years in the penitentiary 
In IQ20, while in prison, he was igain nominated presidentiil Ljn 
didate by the Socialists and received 915,30- votes His sentence 
was commuted by President Harding in Dec 1921 He died at 
Elmhurst, 111 , Oct 19, 1926 He was one of the foremost figures 
in American Socialism 

He was the author of Liberty (1895) Unionism and Socialism, 
a Plea /or Both (1904) , The American Movement (1904) , Indus- 
trial Unionism (1905), The Growth of Socialism (1910), The 
Children of the Poor (1911) , and Walls and Bars (1927) Also set 
Stephen Marion Reynolds Lift of Eugene V Debs (agio) , Max 
Eastman The Trial of Eugene V Dtbs figiq), Walter Hurt 
Eugene V Debs an Introduction (1919), David Karsner Debs 
His Authorized Life and Letters (1919), and Scott Nearing, The 
Debs’ Decision (1919) Consult also Debs' Magazine 

DEBT, a definite sum due by one person to another Putting 
aside those created by statute, recoverable by civil process, debts 
may be divided into three classes (1) judgment debts (see 
Judgment Debtor), (2) specialty debts, (3) simple contract 
debts 

As to judgment debts, it is sufficient to sav that, when by the 
judgment of a court of competent jurisdiction an order is made 
that a sum of money be paid bv one of tw>o parties to another, 
such a debt is not only enfoiceable bv process of court, but it 
can be sued upon as if it were an ordinary debt 

A specialty debt is created by deed or instrument under seal 
Until 18O9 specialty debts had preference under English law over 
simple contract debts in the event of the bankruptcy or death of 
the debtor, but this was abolished by the Administration of 
Estates act of that year The mam difference now is that a spe- 
cialty debt may, in general, be created without consideration, as, 
for example, by a bond under seal, and that a right of action 
arising out of a specialty debt is not barred if exercised any time 
within 20 years, whereas a right of action arising out of a simple 
contract debt is barred unless exercised withm six years (See 
Limitation, Statutes of ) 

Any other debt than a judgment or specialty debt, whether 
evidenced bv writing or not, is a simple contract debt There are 
also certain liabilities or debts which arise from tacit or implied 
contracts to pay 

At English common law debts and other choses m action were 
not assignable (see Chose), but by the Judicature Act, 1873, any 
absolute assignment of any debt or other legal chose in action, of 
which express notice in writing is given to the debtor, trustee or 
other person from whom the assignor would have been entitled 
to receive or claim such debt, is effectual in law The discharge 
of a debt may take place either by payment of the amount due, 
by accord and satisfaction, te , acceptance of something else in 
discharge of the liability, by set off (q v ), by release, or under 
the law of bankruptcy (q v ) It is the duty of a debtor to pay a 
debt without waiting for any demand, and, unless there is a place 
appointed either by custom or agreement, he must seek out his 
creditor for the purpose of paying him unless he is “'beyond the 
seas ” Payment by a third person to the creditor is no discharge 
of a debt, as a general rule, unless the debtor subsequently ratifies 
the payment 

Imprisonment for debt, the evils of which have been so graph- 
ically described by Dickens, was abolished m England by the 
Debtors Act, 1869, except Hi cases of default of payment of pen- 
alties, default by trustees or solicitors and certain other cases 
But m cases where a debt or instalment is m arrear and it is 
proved to the satisfaction of the court that the person making 
default either has or has had since the date of the order or 
judgment the means to pay the sum m respect of which he has 
made default and has refused or neglected to pay, he may be com- 
mitted to prison at the discretion of the judge for a period of 
not mote than 42 days In practice, a period of ai days is usually 
the maximum period ordered Such an Imprisonment does not 
operate as a satisfaction orexlmguishment of the debt, and no 
second order of commitment can be made against him for the 
same debt, although where the court has made an order or judg- 
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muit foi the pnjment of the debt b> instalments a power of com 
nulla! arise;, on default of pajment of each instalment In Ire 
hnd impnsonmciit for debt was abolished bv the Debtors Act 
(Iielmdj 1872 and m Scotland by the Debtors f Scotland) Act, 
1880 In nance it was abolished in 1867, in Belgium in 1871 in 
Switzerlmd ind Norway in 1874 and m Italy in 1877 In the 
United States imprisonment for debt was universal under the 
Lommon law but it has been abolished in every staLe except in 
certain cases as where there is any suspicion of fiaud or where 
the debLor has an intention of removing out of the state to avoid 
his debts (See also Bankruptcy, Contract, National Debt, 
Payment ) 

In Lhe United States the law is in geneial as stated above 
But the effect of a seal to make consideration unnecessary to 
the creation of a debt has been very generallv abolished by 
statute, even where not abolished, the effdet has commonly been 
reduced to raising a pruna facie presumption of consideration 
Yet the seal commonly retains its effect of lengthening the period 
of limitation The notice of an assignment need not, m the United 
States, be given to the debtor in writing And the English rule 
that payment by a third person wall not discharge has either been 
abolished or rendered substantially null by liberality in con 
strumg the slenderest of evidence into “ratification” by the 
debtor 

Debt, it Should be noted, is the legal counterpart of the eco- 
nomic concept “credit” (qv), and where liquidity of credit is 
important, debts are commonly put in the form of negotiable 
instruments, to facilitate transfer (See Bill of Exchange ) 
There is, however, some financing done bv merchants transferring 
their book accounts — though at a heavy discount (Sit \ssrc.\ 
mdnt ) 

DEBT CONVERSION In its broadest sense, debt conver- 
sion means any exchange of debt instruments for other securities 
in either private or public finance In its narrower, more usual 
meaning it connotes an operation wherein a public body retires 
one issue of bonds by giving m exchange another issue with terms 
more favourable to the debtor, typically a lower rate of interest 

Certain other debt operations may be distinguished from con 
version Floating or short-term debt may be exchanged for long 
term bonds, this is known as funding or consolidation When an 
issue of bonds matures, the debtor government may issue new 
bonds either for cash or m exchange for the old bonds , this is 
refunding Following financial difficulties, a local government 
may agree with its creditors on a composition or plan of read- 
justment In the United States such action may follow proceed- 
ings undei the Municipal Bankruptcy act This is known as 
readjustment While an exchange of bonds may take place m con- 
nection with any of the above operations, such an exchange would 
not be a conversion m the strict sense 

Under certain conottions a special kind of conversion may take 
place at the option and to the advantage of the bondholder Near 
the beginning of a major war a government may find it neces- 
sary to sell “convertible” bonds , le , bonds which may be con- 
verted at the option of the holder into bonds subsequently issued 
by the government on terms more favourable to purchasers Dur- 
ing World War I Great Britain included such a feature in seveial 
issues of war bonds, many of which were later converted into the 
S% War Loan The United States gave wide conversion privileges 
in the 3i% First Liberty Loan, more restricted privileges in the 
4 % Second Liberty Loan, and none at all m the 4^% Third and 
Fourth Liberty Loans The conversion privilege of the First Lib- 
erty Loan was, in part, defeated by reducing the tax exemption of 
the bonds into which it was convertible The conversion privilege 
is likely to be costly and troublesome and may be dangerous if it 
causes finance officials, m an effort to avoid issuing bonds which 
would invite conversion, to resort to short-term, inflationary bor- 
rowing methods During World War II neither Great Britain nor 
the United States used the conversion feature Both countries did, 
however, provide a partial substitute for conversion by selling^ 
principally to small purchasers, large amounts of Defense and 
Savings bonds redeemable at the option of the holder If it should 
become profitable to do so, these bonds might be redeemed for 
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cisli and the proceeds used to buy new issues of bonds bearing 
higher rates of mteiest 

General Aspects of Conversion — Government debts aie 
usually represented bv bonds or notes which bear interest at a 
specified rate Bonds may have a definite maturity date or they 
may be perpetual In perpetual bonds the debtor does not promise 
Lo repay the principal but does promise to pay interest at the 
specif ed rate indefinitely It is customary to make both types of 
bonds irredeemable for a certain period of time, known as the 
period of inconvertibility After the expiration of that period the 
debtor government is free to call the bonds for repayment at par 
or — by special provision — at a small prpnuum 

All voluntary conversions involve only callable bonds and rest 
upon the fundamental right of a government to repay its debt 
according to contract Bondholders are offered an opportunity to 
exchange their old bonds for new ones bearing a lower rate of 
interest, the alternative is to accept repayment in cash A forced 
conversion is one in which the government disregards the period 
of inconvertibility or does not give bondholders the alternative of 
repay ment It is an act of sovereignty against which bondholders 
have no immediate redress A compulsory conversion is one m 
which all affected bondholders must choose between conversion 
and repayment as contrasted with one in which they may choose 
between conversion and retaining their old bonds 

The fundamental purpose of most conversions is to reduce in 
terest costs Such a reduction is so obviously advantageous to 
taxpayers that in most English speaking countries, governments 
consider it not merely a right but a duty to convert when condi 
tions permit In some countries, however, bondholder groups 
have at times been able to prevent conversion on the ground that 
it would be unfair to creditors The net gam from conversion 
will be less than the gross reduction m interest costs for two rea- 
sons first, 'he government will suffei a reduction m income tax 
collections from bondholders, and, second, to the extent that 
bonds aie held by governmental agencies, trust funds, etc , the 
government may have to compensate for the reduction in interest 

A secondary purpose of conversion may be to adjust the sched- 
ule of debt maturities If a large amount of debt is scheduled to 
mature m one year, refunding operations may be too large to be 
handled conveniently within the limited time The load may be 
lightened by giving some of the bondholders, well in advance of 
maturity, the opportunity to convert their holdings into bonds 
with later maturities Such conversions may or may not reduce 
interest costs 

It is logical to expect that a government can effect economies 
by converting its debt m time of peace The greater part of public 
debts are incurred in time of war or other great emergencies, 
when economic conditions are chaotic Those conditions, plus the 
large scale of governmental borrowing, usually force a government 
to pay high interest rates on its loans If and when the govern- 
ment has weathered the storm and financial stability is restored, 
government loans can usually be raised on more favourable terms 
This, more than any other single factor, explains the gams that 
may be expected from conveision The extensive economic and 
financial controls employed during World War II prevented inter- 
est rates from rising and may thus have precluded large gams 
from conversion in the postwar period 

Before World War I it was customary for governments to have 
relatively few issues of bonds, each representing a substantial 
part of the total debt When one such issue was converted, it was 
a major financial operation In Great Britain that condition con- 
tinued after World War I, but the United States, after 1920, 
adopted a “flexible debt” policy, le, a policy of having many 
issues of bonds and with their maturities so arranged that a fairly 
uniform amount of debt would mature each year Such bond 
issues are irredeemable during most of their existence and become 
callable only during the last two to five years before maturity 
Because interest rates were declining, the policy was adopted of 
converting all issues soon after they became callable The result 
was a steady flow of relatively small conversions but few that 
were outstanding 

Great Britain and the United States have resorted to conversion 
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consistently and as a matter of course whenever conditions have 
permitted Generally their conversions have been soundly con 
ceivtd, carefully planned and smoothly executed France, on the 
other hand, has traditionally shown more concern for the intei - 
ests of bondholders and has been erratic and timid m its use of 
conversion In most other European countries no consistent or 
uniform conversion policy has been developed because of widely 
varying political and hnanu il conditions 

Principles of Conversion — rrom more than two centuries 
of experience with conversion, certain veil defined principles of 
conversion have been deduced Tnst, the conversion should be 
voluntary Bondholders should always have a choice between 
converting and accepting rep iv ment In totalitarian countries 
with strict economic and financial controls, this principle may be 
disregarded with impunity, but under liberal capitalism the gov- 
ernment which repudiates its covenants or treats its creditors 
harshly may eventually pay for its action by having to borrow 
under less favourable terms 

Second, the conversion plan should be simple Thousands, per 
haps millions, of bondholders must make decisions upon which 
rests the success of the conversion If several complicated op- 
tions are presented, decisions will be delayed and many bond- 
holders are likely to request repayment in cash as the simplest 
alternative 

Third, conversion should be at or near par If the par value of 
the new bonds is less than the pai of the bonds surrendered, bond 
holders suffer a loss of capital Bondholders object to such a loss, 
even though it be compensated by a higher interest rate If the 
par value of the new bonds exceeds the par of the old bonds, the 
nominal amount of the debt is increased and future conversions 
are impeded 

Fourth, the new bonds should be inconvertible for some stated 
period Bondholders will be reluctant to accept new bonds if there 
is a likelihood that the government may convert again in the near 
future It is necessary to provide protection against this con- 
tingency for a few years The government, however, should not 
make this period so long as to impair its opportunity for another 
conversion after a reasonable time The length of the period must 
be a compromise between the conflicting interests of the bond- 
holders and of the government 

Finally, the conversion plan should be carefully prepared and 
fully publicized Careful planning will provide for meeting and 
overcoming contingencies which might be fatal to a hasty or care 
less plan Full publicity is necessary to apprise all bondholders 
of the conversion and to protect them against false representa 
tions by buyers who might wish to profit from the conversion 

Conditions of Conversion — Certain conditions must exist 
before a conversion is possible First, the bonds to be converted 
must be callable After 1933, states and municipalities of the 
United States were denied savings of millions of dollars annually 
m interest because bonds which they had issued between 1920 and 
1932, at rates of interest from 4% to 6%, were not callable Had 
they been callable, those bonds could have been converted into 
new ones with interest rates of from 1 % to 3 % 

A second prerequisite to conversion is a reasonable degree of 
political stability m the debtor government The threat of drastic 
political change with its inevitable uncertainty would usually 
make bondholders unwilling to accept the less favouiable terms 
which a conversion involves 

A. third prerequisite is a decline in prevailing interest rates 
between the time the bonds were originally issued and the time of 
the conversion Under special conditions a government may so 
improve its financial condition and prospect? that the rate of 
interest at which it can borrow declines even though interest rates 
generally do not fall 

Before 1930 interest rates were generally regarded as the result 
of the operation of immutable economic forces Since that time 
the realization has been growing that governments, through cen- 
tral banks, trust funds, loan agencies, and other similar institu- 
tions, can influence the level of interest rates In considerable 
measure, governments can produce interest rates favourable to 
conversion 
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Techniques of Conversion — Several techniques may be em- 
ployed to speed conversion and to assure its success The exact 
time when the operation is announced may be important in gain- 
ing public support and m taking advantage of the technical posi- 
tion of the financial markets Decisions of bondholders may be 
hastened by allowing onlv a limited time for the exercise of op- 
tions and by giving small cash bonuses for prompt conversions 
Governments may also gam a substantial advantage by treating 
all who do not specifically request repavment as having agreed to 
conversion In the 1932 conversions, Great Britain allowed hold- 
ers three months in which to make their choice but gave a cash 
bonus of 1% to those assenting within 30 days, France allowed 
only six days for the choice and gave no bonus 

In several ways a government may prepare the market for con- 
version In conjunction with the cential bank and thiough regular 
treasury and trust fund operations, it may reduce interest rates 
and ease credit conditions generally It may enlist the support of 
large holders of bonds, such as barks and insurance companies, 
and have those institutions publicly announce their decision to 
convert in the early days of the operation Finally, the govern- 
ment may ban other issues of new securities for a limited time m 
order to reduce competition for investors’ funds 
The success of conversion will depend to a considerable extent 
on the terms of the new bonds being offered, the most important 
of which are the interest rate and the amount of tax exemption 
afforded These two features may be combined in an almost 
infinite number of ways Differing maturities in the new bonds 
may increase their appeal, especially if both banks and individuals 
are important holders of the old bonds 
If the success of a planned conversion is not entirely assured 
the government may try the conversion of a small portion of the 
debt to test the plan Also, if conditions are propitious, a re- 
strained appeal to the patriotism of the bondholders may be made, 
as m the British conversion of 1932 
A successful conversion of a large portion of the national debt, 
with a substantial reduction in interest rates, is one of the great- 
est achievements of financial statesmanship It depends upon a 
combination of favourable market conditions, proper timing, a 
discriminating judgment in choosing terms, features and tech- 
niques, and, finally, an intelligent and carefully planned program 
of publicity 

Examples of Conversion, — (a) British — Great Britain has 
had more experience with conversions than any other country 
Important conversions occurred m 1715, 1749, 1822-24, 1830-34, 
1833, 1884, and especially in 1888-89, the latter being known as 
Goschen's conversions The largest British conversion of all, and 
the largest single opeiation of its kind m financial history, oc- 
curred m 1932 It was the more remarkable in that it came 
within a year after the severe financial crisis of Sept 1931 
Late m June 1932 it was announced that the 5% War Loan, of 
which about £2,087,000,000 were outstanding, would be converted 
into 3J9& bonds maturing in 1975 and redeemable after 1952 
Conversion was at par Bondholders were given three months m 
which to make their choice hut a cash bonus of 1% was given for 
assents within 30 days , All who did not specifically request re- 
payment were deemed to have assented to conversion The way 
for conversion was prepared and its progress was facilitated by 
five factor* (’G dull trade hrd led to thi arc iruiuion ot Id u 
r mourns ot id,e iuid*, (23 in a series oT more- tic rccu-cou t 
rate 01 the Bank of Lnglrnd was reduced fion 6 £ c in I eb lvr 
to 2% in. June, (3; a te npjim* bin w i-. p' iced on nf a serur l\ 
''lies, (4) large financial coiiipriics holding ulout ore-lhird of 
the loan agreed '0 cor, ert their ho'ding, a nd to advise the r 
c elU f , t0 < - 0IKerl . (0 an flaboiate nod c„re u'lv planned program 
01 pub an, wa s conduct ta, mdud.rg an appeal to patno'ism 
The comer-, on a distir et -Uv.ee=s Approximately 02^ of 

the old bonds ,vere converted, leaving onl\ iitrcco.ooo to be 
paid >n cash The estimated nec annual s-ving m interest wa« 
about i ,0,000 coo 


(b) Itfurk— \1< rough Trance fumd to tike advantage ot sev- 
en] attractive opportunities during tie 19-0 century, there were 
important conversions of the French debt m i$ 8 3( 1887 1894 


and 1902 As in Great Britain, however, the largest conversion 
came in 1932 

In Sept 1932 the government announced that more than 85, 
000,000,000 francs of the debt bearing interest at 5% and 6% 
(except for one small issue bearing 7%) would be converted into 
new 4$% bonds at par The new bonds were to mature in iqy; 
and be redeemable after Jan x, 1939 Unless bondholders rt 
quested repayment within six days they were considered as as 
sentmg to the conversion Especially favourable terms were pro 
vided for small holders who had acquired their bonds before 19 m 
and had suffered from the decline in the value of the franc This 
conversion, too, was successful More than 95% of the old bonds 
were converted at an estimated annual saving in interest of about 
1,320,000,000 francs 

(c) United States — The general policy of the United States has 
been to convert its debt in relatively small portions through a 
succession of operations covering several years rather than to con 
vert large amounts m one operation Important amounts wen 
converted in the years 1870-81, 1900-03, and 1921-30 

The 4\% Fourth Liberty Loan, of which $6,268,000,000 were 
outstanding in Oct 1933, was converted m four separate open 
tions between Oct 1933 and Sept 1935 Conversion was at pai 
into four different issues of bonds and two issues of treasurv 
notes The bonds varied in term from 12 to 25 years and wen- 
callable only for short periods immediately preceding maturit \ 
Each successive issue bore a lower rate of interest than the pre 
ceding one as follows 4W0-3W0, 3 i%, 2j%,and The treas 
ury notes ran for four years and bore interest rates, respectiveh 
of 2\% and If holders of the old bonds took no positive 
action they did not receive new bonds but their old bonds be 
came payable m cash at the proper time Approximately 85% of 
the old bonds were exchanged for the new issues at an annual 
interest saving of about $74,000,000, additional interest savings 
were realized on the financing connected with the cash repayments 
Dunng World War II the United States maintained its policy of 
continuous conversion, calling issues bearing high interest rites 
and replacing them with issues bearing lower rates (See also 
National Debt ) 

Bibliography— Great Britain Report of the Committee on Na- 
tional Debt and Taxation (1926) , E L Hargreaves, The National 
Debt (1930) France Paul Leioy-Bcauheu, Traiti dc la Science dcs 
Finances (1899) , Georges Lachapelle, Le Credit Public (1931) United 
States Annual Reports of the Secretary of the Treasury for 1924-36, 
Robert A Love, Fedetal Financing (1931) (BUR) 

DEBT INSURANCE see Credit, Insolvency or Bad 
Debt Insurance 

DEBTS, INTER-ALLIED see Inter-Allied Debts 

DEBUSSY, CLAUDE ACHILLE (1862-1918), French 
composer, was born at St Germam-en-Laye on Aug 22, 1862, and 
died m Pans on March. 26, 1918 His musical training he received 
at the Pans Conservatoire under Marmontel, Lavignac, Massenet 
and Guiraud There, between 1874 and 1884, he gained many 
prizes for solffege, pianoforte playing, accompanying, counterpoint 
and fugue, and, m the last-named year, the coveted Grand Pm 
de Rome by means of his cantata V Enfant prodigue In this 
composition germs of unusual and “new” talent were already 
lateijt, though, in the light of later developments, it is not very 
easy to discern them, for then Debussy had not come under the 
influence which ultimately turned his mind to the system which 
he afterwards used m so remarkable a manner 

Early Tendencies— It was not long, however, before these 
highly-m dividual tendencies revealed themselves For, m order 
to fulfil that condition of the Pnx de Rome which entails the 
submitting periodically of compositions to the judges, Debussy 
sent to them his symphonic suite, Pnntemps, to which exception 
was immediately taken by the judges on the grounds of its form- 
lessness and other unacademic qualities Following m the wake oi 
Pnntemps came La damoiselle Hue for female voices (solo and 
Cyprus) and orchestra— a setting of a French version of Rossetti’s 
“The Blessfed Damosel”— which, in the eyes of the judges, was 
even more unorthodox than its predecessor, though, be it said 
fault was found almost as much with the libretto as with the music 
So poor was the impression produced by these works, indeed, that 
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both were denied the customary public performance 
The Rome period over, Debussy returned to Pans, whence 
shortly he went to Russia, where he came directly under the m 
fluence already referred to That is to say, he absorbed here the 
native music, especially that of Moussorgsky who, recently de 
ceased, had left behind him the reputation of a musical nihilist, 
and on his return to Paris the results became speedily apparent 
At the same time the effect of this Russian visit should not be 
overrated, and there is no reason to suppose that it did more 
than confirm and strengthen tendencies which were already 
deeply implanted, and would have quite certainly revealed them 
selves m due course in any event 
Recognition Tardy — Public recognition was rather slow in 
coming to Debussy, but in 1893 the Societe Nationale de Musique 
performed his La damonelle elite, in 1894 the Ysaye quartet in 
troduced the string quartet (one of his greatest achievements), 
while in the same year was heard another of his most remarkable 
and individual creations, the now world famous prelude L’ipr&s 
•mdi d’un jaune, which could no longer leave room for doubt as 
to the originality of its composer Concurrently alfo, his piano 
forte pieces were being performed more and more The works 
named were followed in due course by his only opera, Pelldas U 
Melisande, first heard at the Op6ra Comique on April 30, 1902 
Then it was little understood, but understanding came m due 
course, and it was recognized as one of the most notable contri 
butions to the repertory of the lyric stage since Wagner 
In an Apologia which he subsequently published, Debussy de 
dared that in composing Pell&as he had wanted to dispense with 
“parasitic musical phrases ” “Melody,” he observed, “is, if I may 
say so, almost anti lyric and powerless to express the constant 
change of emotion and life Melody is suitable only for the ch'an 
son, which confirms a fixed semiment I have never been willing 
that my music should hinder, through technical exigencies, the 
change of sentiment and passion felt by my characters It is 
effaced as soon as it is necessary that these should have perfect 
liberty m their gestures or m their cries, in their joy and m their 
sorrow ” And these principles found exquisite expression m the 
work as carried out, of which Dr Ernest Walker has happily ob 
served — “It is one of the great landmarks in the history of opera, 
it is the summit of musical impressionism, catching every faint 
nuance of the words, always suggesting rather than saying, but 
always tense and direct and full of throbbing beauty " 

Works for Piano and Orchestra — But, outstanding as is 
Pelleas et MMisande, it is surpassed even in importance by De 
bussy’s contributions to piano literature, m which by the novelty 
of his methods he was responsible for the greatest development 
which had been effected m the technique since Chopin In such 
things as La Soiree dans Grenade, Jar dins sous la pluie, L’isle 
joyeuse, Reflets dans I’eau, Bmyeres and La Cathidrale englotitie, 
he revealed possibilities which had previously been entirely un 
suspected m the best known and most exhaustively studied of all 
instruments Such music might not be of the highest order, m 
deed it made no pretensions to bigness or grandeur, but in its 
delicacy, subtlety and refinement, in its exquisite adaptation of 
the most novel means to the purposes of the most sensitive musi 
cal impressionism, it possessed a fascination all its own, and may 
be said to have opened a new chapter m the history of the art 
Debussy’s work for the orchestra was, as a whole, of less sig 
mficance in the technical sense, he did many fine things also, be 
sides the consummate L’Apr&s Midi, m this field Such are the 
exquisite nocturnes Nuages, Fetes and Sirines, one and all the 
last word m delicate impressionism Neither should mention be 
omitted of his songs, all characterized by the same individuality 
of style and perfection of workmanship distinguishing his music 
as a whole, and including such examples as “Mandoline,” “Re 
cuillement, 1 ’ “Fantoches,” “La Flfite de Pan” and “La Chevelure," 
things which have long since won universal favour 

Musical System — As to the theories, so much debated, of this 
remarkable musician, probably in the whole range of musical 
history there has not appeared a more difficult theorist to “place ” 
Unquestionably Debussy introduced a new system of colour 
into music, which has begun already to exert widespread influence 
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Roughly, Debussy’s system may be summarized thus 

First, a scale basis is of six whole tones (enharmonic), as 
middle C, D, E, G|>> A|>, B|>, which are of excellent sound when 
super imposed in the form of two augmented unrelated Lnads, 

used frequently incomplete («e , by the omission of one note) by 
Debussy 

Now, upon the basis of an augmented triad a tune may be 
played above it provided that it be based upon the six tone scale, 
and a fugue miy be written, the re entry of the subject of which 
may be made upon any note of the scale, and the harmony will be 
complete 

Secondly, a free use of the chord of the 7th, 9th, nth and 
13th upon every degree of the scale instead of (as in the conven- 
tional theory) only upon the tonic, super tonic and dominant, in 
conjunction with melodies constructed upon the ordinary diatonic 
scale These two methods have an interesting connection which 
can be shown, te , let a major 9th be taken 



one may conventionally flatten or sharpen the fifth of this (A 
becoming jf or b as desired) if both the flattened and sharpened 
fifths be taken in the one chord this chord is arnved at, 



which is composed of the notes of the aforesaid scale whole tone 
It will be noticed that choids of the 9th in sequence and in all 
forms occur in Debussy’s music as well as the augmented triad 
harmonics, where the melodic line is based on the tonal scale 
This, in all likelihood, is the outcome of Debussy’s instinctive 
feeling for the association of his so called discovery with the 
ordinary scale 

But the appearance of a whole tone scale as a by product of 
two ordinary chords a tritone apart (as in a Neapolitan cadence) 
decorated by passing notes 

(CDE F# G# A #1 
1C F# ) 


must not be confused with the conscientious avoidance of classical 
key relation which Debussy intends As is shown in the article 
Harmony, even Debussy’s whole tone scale really falls into the 
classical scheme, with much more various results Debussy him 
self becomes eclectic 111 his latei works, though he would never 
have allowed the whole-tone chord to resolve in a classical poly- 
phony (R H L , X ) 

DECAEN, CHARLES MATHIEU ISIDORE, Count 
(1769-1832), Trench soldier, was bom at Caen on April 13, 1769 
He made his name during the wars of the French Revolution under 
Kleber, Marceau and Jourdan, m the Rhenish campaigns In 
1799 he became general of division, and fought at Hohenlinden 
(Dec 1800) Selected by Napoleon early in the year 1802 for 
the command of the French possessions in the East Indies, he set 
sail with Admiral Lmois early in March 1803 with a small expedi- 
tionary force, touched at the Cape of Good Hope (then in Dutch 
hands), and noted the condition of the fortifications there On 
arriving at Pondicherry he found matters in a v«y critical condi- 
tion Though the renewal of war in Europe had not yet been 
heard of, the hostile preparations adopted by the Marquis Wellesley 
caused Decaen to withdraw promptly to the Isle of France 
(Mauritius), where, for eight years, he sought to harass British 
trade and prepare for plans of alliance with the Mahratta princes 
of India They all came to naught Lmois was captured by a 
British squadron, and ultimately, m 1811, Mauritius itself fell to 
the British Decaen then received the command of the French 
troops in Catalonia He died of the cholera in 1832 
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DEC ALIN, d chemical substance obtained by hydrogenation 
of naphthalene (q v), it is decahydronaphtlialene, CmHia It 
exists in two stereoisomeric forms {set Stereochemistry ) , which 
are known as os and trails decalm, respectively 

DECALOGUE, another name for the biblical Ten Com- 
mandments, in Hebrew the Ten Words (Deut iv 13, x 4, Exod 
xxxiv 28), written by God on the two tables of stone (Exod 
xxiv is, xxxu 16), the so called Tables of the Revelation (E V 
"tables of testimony,” Exod xxxiv 29), or Tables of the Covenant 
(Deut ix 9, ix, is) (in patristic Gt 1) heuakoyos sc 0lf}\os or 
vonoGeola) These tables were broken by Moses (Exod xxxn 19), 
and two new ones were hewn (xxxiv 1), and upon them weie 
written the words of the covenant by Moses (xxxiv 27, sqq) 
or, according to another view, by God himself (Deut iv 13, 
ix 10) They were deposited m the Aik (Exod xxv 21, 1 Ki vm 
g) In Deuteronomy the inscription on these tables, which is 
bnefly called the covenant (iv 13), is expressly identified with 
the words spoken by Jehovah (Yahweh) out of the midst of the 
fire at Mt Smai orHoreb (according to the Deuteronomic tradi- 
tion), in the ears of the whole people on the ‘‘day of the 
assembly,” and rehearsed m vi 6-21 The order of the command 
ments varies in some ancient texts (Vatican ms of the LAX , 
Nash Papyrus), and there are differences m detail between the 
form in which the Decalogue appears in Exodus and in Deuteron 
omy Further, the term “Ten Words” does not occur in Exod 
xx , but is found in Exod xxxiv 2S, in a context which seems to 
imply that the words mentioned had immediately preceded this 
passage Accordingly some scholars would find another Deca 
logue embedded m Exod xxxiv 10-26 
The Decalogue of Exod xx,Deut v — Comparison between 
the two texts, especially m the law of the Sabbath, strongly sug- 
gests that neither form is original, both having been expanded 
from a rather shorter common source It seems that m the earlier 
commandments even this common source has been extended from 
a much more concise primitive form, and that the commands first 
took the form of simple injunctions and prohibitions of the same 
type as “Thou shalt not steal ” 

Different views have been held as to the actual divisions of the 
Decalogue Thus Philo regarded Exod xx 2-3 as the first com- 
mandment, while the Talmud made v 2 the first and w 3-6 the 
second, thus identifying the sms of apostasy and idolatry In 
Christian circles the Roman and Lutheran Churches make the 
first commandment extend from v 2 to v 6, and distinguish the 
coveting of a wife from the covetmg of property (This last is 
only possible on the basis of the text m Deuteronomy ) The ar- 
rangement of the drthodox Eastern, Calvmistic and Anglican 
Churches takes Exod xx 2 as an introduction, separates the 
prohibition of apostasy from that of the making of images, and 
unites the clauses prohibiting covetousness into a single command- 
ment Different opinions obtain as to the date of the Decalogue 
The general tendency is to place it late rather than early, though 
the view that the whole is Mosaic has been revived by some 
modem scholars (e e . McFadven and Volz) 


people m the wilderness and to t settled agricultural commumtv , 
others could only have applied to the conditions of the latter 
It is worth noting that most of the precepts are found also m the 
‘ Book of the Covenant” (Exod \x-xxm E ), where the} occur 
unconnected with one anothei This fact, together with the vcr> 
simple type of ntuil enjoined, has suggested a Judaean rather 
than an Ephraimite origin for Exod xxxiv 12-.6 

The Decalogue in Christian Theology — Following the New 
Testament, m which the “commandments” summed up in the 1 iw 
of love are identified with the precepts of the Decalogue (Maih 
x 19, Rom xiii 9, cf Maik xn 28 ft), the ancient Church 
emphasized the permanent obligation of the ten commandments 
as a summary of natural in contradistinction to ceremonial pre 
eepts, though the observance of the Sabbath was to be taken in a 
spiritual sense (Augustine, De spiritu et litera, xiv , Jerome, De 
celebratwne Fascknc) The mediaeval theologians followed in the 
same line, recognizing all the precepts of the Decalogue as moral 
precepts de lege naturae, though the law of the Sabbath is not 
of the law of nature, in so far as it prescribes a determinate day 
of rest (Thomas, summa, I™!! 3 * 8 qu c art 3, Duns, Super 
sententias, lib 111 dist 37) The most important mediaeval expo 
sition of the Decalogue is that of Nicolaus de Lyra, and the 15th 
century, in which the Decalogue acquired special importance in 
the confessional, was prolific m treatises on the subject (Anton 
inus of Florence, Gerson, etc ) 

Important theological controversies on the Decalogue begin 
with the Reformation The question between the Lutheran 
(Augustiman) and Reformed (Philonic) division of the ten com- 
mandments was mixed up with controversy as to the legitimacy of 
sacred images not designed to be worshipped The Reformed 
theologians took the stricter view The identity of the Decalogue 
with the eternal law of nature was maintained in both churches, 
but it was an open question whether the Decalogue, as such 
(that is, as a law given by Moses to the Israelites), is of perpetu il 
obligation The Socimans, on the other hand, regarded the Deca 
logue as abrogated by the more perfect law of Christ, and this 
view, especially in the shape that the Decalogue is a civil and 
not a moral law (J D Michaehs), was the current one m the 
period of the 18th century rationalism The distinction of a per- 
manent and a tiansitory element in the law of the Sabbath is 
found, not only m Luther and Melauchthon, but m Calvin and 
other theologians of the Reformed church The mam controversy 
which arose on the basis of this distinction was whether the pre- 
scription of one day in seven is of permanent obligation It was 
admitted that such obligation must be not natural but positive, 
but it was argued by the stricter Calvmistic divines that the pro- 
portion of one in seven is agreeable to nature, based on the ord°r 
of creation m six days, and m no way specially connected with 
anything Jewish Hence it was regarded as a universal positive 
law of God But those who maintained the opposite view were 
not excluded from the number of the orthodox The laxer concep 
tion found a place m the Cocceian school 
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tures, chiefly of scenes from French and Algerine domestic life 
Probably the best known of all his works is “The Monkey Con 
noisseurs,” a clever satire of the juiy of the French Academy 
of Painting, which had rejected several of his earlier works on 
account of their divergence from any known standard 
See Moreau's Decamps et son oeuvre (1869) 

DE CANDOLLE, ALPHONSE * sec Candolle, Augustin 

PRYAME DE 

DECAPOLIS, a league of ten cities situated with one excep 
tion on the eastern side of the upper Jordan and the sea of 
Tiberias The names of the ten cities are Damascus, Philadelphia, 
Raphana, Scythopohs ( = Belli Shan, now Busan, W of Jordin), 
Gadara, Hippos, Dion, Pella Gcrisa and Kanatha Of these 
Damascus alone retains its importance Scythopohs (as repre 
sented by the village of Beisan) is still inhibited, the rums of 
Pella, Gcrasa and Kanatha survive Scythopohs m command of 
the communications with the sea and the Greek cities on the 
coast, was a very important member of the league The puipose 
of the league was mutual defence against the marauding Bedouin 
tribes that surrounded them 

It was soon after Pompey’s campaign m 64-63 bc that the 
Decapolis league took shape The cities comprising it weie united 
by the main roads on which they lay, their respective spheres of 
influence touching one another A constant communication was 
maintained with the Mediterranean ports and with Greece The 
cities were subject to the governor of Syria and taxed for 1m 
penal purposes 

The best account is in G A Smith’s Historical Geography of the 
Holy Land, chap xxvm 

DECASTYLE, the architectural term given to a portico that 
has ten columns, as in the temple of Apollo Didymaeus at Miletus, 
also applied to a building with such a portico (see Temple) 
DECATUR, STEPHEN (1779-18’©), Mnencan naval com 
mander, was born at Smnepuxent (Md) on Jan 5, 1779, and 
entered the U S Navy as a midshipman in 1798 He was promoted 
lieutenant and saw service in the short naval war with France 
(1798 1800) In 1803 he commanded the “Enterprise,” a part of 
Commodore Preble’s squadron in the Mediterranean, and in Feb 
1804 led an expedition into the harbour of Tripoli to burn the 
U S frigate “Philadelphia,” which had fallen into Tnpohtan 
hands He succeeded and made his escape under battery fire with 
only one man wounded This exploit earned him his captain’s com 
mission and a sword of honour from Congress He was engaged 
in all the attacks on Tripoli during 1804 and 1805 
In the War of 1812 his ship the “United States” captured H M S 
"Macedonian ” In 1813 he was appointed commodore to command 
a squadron m New York harbour, soon blockaded by the British 
In an attempt to break out in Jan 1815 his flagship the “Pres 
ident” was forced to surrender to a superior force Subsequently 
he commanded in the Mediterranean against the corsairs of Al- 
giers, Tunis and Tripoli with great success He was made a Navy 
commissioner (Nov 1813), an office which he held until killed m 
a duel With Commodore James Barron at Bladensburg (Md ) on 
March 22, 1820 A toast of his has become famous— “Our coun 
try 1 In her intercourse with foreign nations may she always be in 
the right , but our country, right or wrong ” 

See A S Mackenzie, Life of Decatur (Boston, 1846) 
DECATUR, a city of northern Alabama, U S , on the Ten- 
nessee river, 75 mi N of Birmingham, served by the Louisville 
and Nashville and the Southern railways, the county seat of Mor- 
gan county It was formed in 1927 by the consolidation of Albany, 
formerly called New Decatur (pop 7,652 in 1920) and Decatur 
(pop 4,752 in 1920), and its population was 19,879 m 1950 by the 
federal census Manufactures include hosiery, tire fabric, cotton 
seed oil, copper tubing, steel nuts, sand and gravel, fertilizers, 
brick, tile, synthetic fibres, packing house products, steel barges 
and boats, sheet metal products, dairy products, iron gnllwork, 
aluminum wares, concrete products, asphalt, flour and food prod- 
ucts 

DECATUR, a town of Georgia, on the Georgia railroad, ad- 
joining the city limits of Atlanta to the east, at an altitude of 1,060 
ft , the county seat of Dekalb county The population was 21,626 
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m 1950 and was 16 5C1 in 1940 by the fedei il census It is a 
lesidential suburh the seit of Columbia theological seminary 
(Presbyterian) and of Agnes Scott college for women (Prcsbv 
tenan), founded m 1889 as a “fern lie scminaiy” and n imtd if ter 
the mother of a benefactor, Col George W Scott Decatui w is 
incorporated m i8’ 0 

DECATUR, a city in central Illinois, US, on L ike De 
catur, the county seat of Macon county It is on fedcial high 
ways 36 and 51 and state highways 47, 48 and 121, and is served 
by the Baltimore and Ohio, the Illinois Central, the Illinois 
Terminal (electric), the Pennsylvania and the Wabash rnlvavs 
The land area is 10 1 sqmi The populition was 67 Sot 111 r«j -,o 
and 59305 in 1940 by the federal census Decatui is 1 pleisint 
Litv, of diversified m inuf ictunng industries in a rich agncultunl 
legion underlaid with coal It has a commission form of gov ern 
ment 

The assessed valuation m 1948 was $148,500,711 B ink debits 
111 1919 amounted to $815,312000 

There are parks in and near the city covering 1,230 ac , in one 
ot which the original county 
courthouse (of logs) is pre 
served Lake Decatur (1. mi 
long), constructed in 1922-23 to 
assure an ample and depend ible 
supply of water, provides fishing, 
boating and bathing 
Corn products and soybean 
products are among the most 1m 
Br couBTEsY of c b willis oELCTuii portant manufactures Others of 
courthouse IN hacon county ™P°ftance are plastics, brass 
ill erected 1829 where abra plumbing goods, malleable and 
hah Lincoln practised law gray iron, structural and sheet 
while ON TIE 8 th judicial cir steel Decatur is the trading 
CU,T centre for a ten-county area 

The Wabash has its principal repair shops there, also its hospital 
for employees 

The James Millikin university (opened 1903) had an enrolment 
of 1,331 m 1950 Decatur was founded in 1829 and was named 
after Stephen Decatur 

Decatur was the first Illinois home of Abraham Lincoln, and 
the Grand Army of the Republic was organized there on April 6, 
1866 

DECATUR, a city of eastern Indiana, U S , on St Mary’s 
river, xoo mi NE of Indianapolis, the county seat of Adams 
county It is on federal highway 27, and is served by the Erie, 
the Nickel Plate and the Pennsylvania railroads The population 
was 7,272 m 1950 and was 5,861 m 1940 by the federal census 
It is surrounded by a farming and lumbering region, and has 
various factories Decatur was settled about 1836 and incorpo- 
rated m 1882 

DECAZES, £LIE, Due (1780-1860), French statesman, was 
born at Saint Martin de Laye (Gironde) on Sept 28, 1780 He 
studied law, became a judge in the tribunal of the Seine in 1806, 
was attached to the cabinet of Louis Bonaparte in 1807, and was 
counsel to the court of appeal at Paris in iSu Immediately upon 
the fall of the empire he declared himself a royalist, and remained 
faithful to the Bourbons through the Hundred Days He made 
the personal acquaintance of Louis XVIII , who appointed him 
prefect of police at Paris in July 1815 His marked success m 
that difficult position won for him the ministry of police, m sue 
cessioh to Fouche, on Sept 24 In the interval he had been 
elected deputy for the Seine (Aug 1815) and both as deputy 
and as minister he led the moderate royalists JLs formula was 
“to royalize France and to nationalize the monarchy" The 
Moderates were in a minority in the chamber of 1815, but Decazes 
persuaded Louis XVIII to dissolve the house, and the elections 
of Oct 1816 gave them a majority As minister of police he had 
to suppress the insurrections provoked by the ultra-royahsts (the 
White Terror) , then, after the resignation of the due de Richelieu, 
he took the actual direction of the ministry, although the nominal 
president was General J J P A Dessolle (1767-1828) He held 
at the same time the portfolio of the intenor, The cabinet, in 
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which Baron Louis was minister of finince and Marshal Gouvion 
Saint Cyr remained minister of war, was entirely Liberal, and 
its first act was to suppress the ministry of police since Decazes 
held that it was incompatible with the regime of liberty His 
reforms met with the strong hostility of the chamher of peers, 
where the ultraroyalists weie m a majority, and to overcome it 
he got the king to create 60 new Liberal peers He then passed the 
laws on the press, suppressing the censorship By reorganization 
of the finances, the protection of industry and the carrying out 
of great public works, France regained its economic prosperity, 
and the ministry became popular But the powers of the Grind 
Alliance had been watching the growth of liberalism m France 
with an anxiety that was increased by the election of the cele 
brated Abbe Gregoire A threat of foreign intervention, rather 
than the clamour of the “Ultras,’ foiced Louis XVIII to urge 
a change in the electoral law that should render such a “scandal” 
as Gr6goire’s election impossible for the future Dessolle and 
Louis, refusing to embark on this policy, now resigned, and 
Decazes became head of the new ministry, as president of the 
council (Nov 1819) But the exclusion of Grfigoire from the 
chamber and the changes m the franchise embittered the Radicals 
without conciliating the “Ultras” The news of the revolution 
in Spam in Jan 1820 added fuel to their fury, and when, on 
Feb 13 the duke of Berry was murdered, clamorous tongues 
loudly accused Decazes of being an accomplice in the cnme 
Decazes foreseeing the storm, at once placed his resignation in 
the king’s hands Louis at first refused But in the end he was 
forced to yield to the importunity of his family (Feb 17), and 
Decazes, raised to the rank of duke, passed into honourable exile 
as ambassador to Great Britain In Dec 1821 he returned to sit 
m the house of peers, where he continued to maintain his Liberal 
opinions After 1830 he adhered to the monarchy of July, but after 
1848 he remained m retirement He had organized m 1826 a so- 
ciety to develop the coal and iron of the Aveyron, and the name 
of Decazeville was given in 1829 to principal centre of the 
industry He died on Oct 24, i860 

His son, Louis Charles Eue Decazes, due de Glucksberg 
(1819-1886), was born at Pans, and became minister plenipo- 
tentiary at Madrid and at Lisbon In 1871 he was elected deputy 
to the national assembly by the Gironde, and was chosen by the 
due de Broglie as minister of foreign affairs in Nov 1873 He 
voted with the Orlearusts the “constitutional laws” of 1875, and 
approved of Comte de MacMahon’s parliamentary coup d’etat on 
May 16, 1877 He died on Sept 16, 1886 
On the due Decares see E Daudet, Lows XVIII el le due Decazes 
(1899), and his “L’Ambassade du due Decazes” in the Revue des deux 
mondes for 1899 

DECAZEVILLE, a town of south central France, m the 
department of Aveyron, 34 mi NW of Rodez by the Orleans 
railway Pop (1946)12,138 It possesses iron mines and is the 
industrial centre of the coal and iron fields of the Aveyron, which 
supply the ironworks established by the due Decazes, minister 
of Louis XVIII A statue commemorates the founder 

DECCAN (Sans Dakshma, “the South”), a name applied, ac- 
cording to Hindu geographers, to the whole of India situated south 
of the river Narbada It is sometimes understood as the country 
between that nver and the Kistna, the latter having long formed 
the southern boundary of the Moslem sultanates of the Deccan 
In the more extended meaning it includes the whole Indian penm 
sula, and in this view the Eastern and Western Ghats constitute 
the most staking feature These two ranges unite in the north 
with the Vindhya fnountams and thus form a vast triangle en 
closing the high tableland from Cape Comonn to the valley of the 
Narbada The surface of this tableland slopes from west to east — 
the great nvers, the Cauvery, Godavari, Kistna and Pennar, 
though deriving their sources from the base of the Western Ghats, 
all finding their Way into the Bay of Bengal through fissures m 
the Eastern Ghats 

History.— For the early history of the Deccan under Asoka 
and the Andhras, Vakatakas, Chalukyas, Rashtrakutas, Yadavas 
and Kakatiyas see the article India History , and also Bombay 
Presidency History 


In 1294 Ala ud Dm Ivhilji, nephew of the Delhi emperor, in- 
vaded the Deccan, stoimtd Dcogir (Duulatibad, qv) ind re 
duced the Yadava rajas of Miharishtra to the position of tribu 
tary princes In 1307, aftei Ala ud Din’s accession to the throne, 
a fresh series of Moslem incursions began, under M ilik Kdfur, end 
ing m the final ruin of the \ndnva power, and by 1333 the re- 
duction of the Deccan had been completed by Mohammed ben 
Tuglilak The imperial swi> was, hoivever, of brief duration 
Telingana and Carnata speedily reverted to their former masters, 
and this defection on the part of the Hindu states was followed 
bv a general revolt of the Moslem governors, resulting in the es 
tablishment m 1347 of the independent Mohammedan d> nasty of 
Bahmam and the consequent withdrawal of the power of Delhi 
from the territory south of the Narbada On the dissolution of 
the Bahmam empire between 1482 and 1318, its dominions were 
distributed into the five Mohammedan states of Golconda, Bija 
pur, Ahmednagar, Bidar and Berar To the south of these the 
great Hindu state of Vijayanagar (q v ) still survived , but this, too, 
was destroyed, at the battle of Tahkota (1365), by a league of 
the Mohammedan powers, who also in their turn soon disappeared 
before the victories of the D elhi emperors Their rule was of short 
duration In 1706 the Mahrattas acquired the right of levying 
tribute m southern India, and their principal chief, the peshwa of 
Poona, became a practically independent sovereign A few years 
later Nizam ul Mulk, the Mogul viceroy of the Deccan, threw off 
his allegiance and established the seat of an independent govern- 
ment at Hyderabad (1724) The remainder of the imperial pos- 
sessions in the penfhsula were held by chieftains acknowledging 
the supremacy of one or the other of these two potentates In the 
sequel Mysore became the prize of the Mohammedan usurper 
Hyder All Mysore formed one of the earliest British conquests 
in the Deccan Tanjore and the Carnatic were shortly after an- 
nexed In 1818 the forfeited possessions of the peshwa added to 
their extent, and these acquisitions, with others which later fell 
to the paramount power by cession, conquest or failure of heirs, 
formed a continuous territory stretching from the Narbada to 
Cape Comonn 

Bibliography — Vincent A Smith, Early History of India, revised bv 
S M Edwardes (Oxford, 1924) , T W Haig, Histone Landmarks of 
the Deccan (Allahabad, 1907) , S Krishnasvami Aiyangai, South India 
and Her Mohammedan Invaders (Madras, 1921), J C Grant Duff, 
History of the Mahrattas, 1 vol , revised by S M Edwardes (London, 
1921) , W H Moreland, Relations of Golconda in the 17th Century 
(London, 1931) 

DECELEIA (Gr A e/ce\ela), an Attic deme, on the pass which 
led over the east end of Mt Pamassos toward Oropus and Chains 
(Khalkis), commanding the Athenian plain Its eponymous hero, 
Decelus, was said to have indicated to the Tyndandae, Castor and 
Pollux, the place where Theseus had hidden their sister Helen at 
Aphidnae, and hence there was a traditional friendship between 
the Deceleians and the Spartans (Herodotus, ix, 73) This tra- 
dition, together with the advice of Alcibiades, led the Spartans to 
fortify Deceleia as a basis for permanent occupation in Attica dur- 
ing the later years of the Peloponnesian War, from 413-404 b c 
I ts position enabled them to harass the Athenians frequently and 
to form a centie for fugitive slaves and other deserters The 
royal palace of Tatoi was built on the site 

See Peloponnesian War, The , also Judeich in Pauly-Wissowa, Real- 
encyklopadte 

DE CELLES, ALFRED DUCLOS (1843-1923), Cana- 
dian wnter, was born at St Laurent, Que , and educated at Quebec 
seminary and Laval umversity He edited successively the news- 
papers Le Journal de Qudbec, La Mmerve and L’Opimon Publique 
before becoming librarian of the dominion parliament in 1880 
Thenceforth he devoted himself to history, producing La Cnse du 
r&gme parlementaire (1888), A la conquete de la liberte en 
France et au Canada (1891), Les Constitutions du Canada 
(1900), Les £tats Unis (1896), Papmeau, Cartier (1904), Car- 
tier et son temps (1907) , The “Patnotes” of 1837 (1916) 

DECEMBER (Lat decern, “ten”), the last month of the year 
Ip. the earliest Roman calendar, the year was divided into ten 
months, the last of which was called December, or the 10th 
month, and this name was retained for the last, or nth, month 
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of the year as now divided Julius Caesar gave the month its 
present length The Saturnalia occurred in December, which 
explains the phrase of Horace “hbertate Decembn utere ” Mar 
tial applies to the month the epithet canus (hoary), and Ovid 
styles it gelidus (fiosty) and fumosus (smoky) The Saxons 
called it winter monath, winter month, and heltgh monath, holy 
month, from the fact that Christmas fell within it Thus the 
modern Germans call it Chnstmonat In December is the date 
of the winter solstice, when the sun reaches the tropic of Capn- 

DECEMVIRI, “the ten men,” the name apphed by the Ro- 
mans to any official commission of ten, followed by a statement 
of the purpose for which the commission was appointed, e g , 
Xviri stlitibus mdicandis, sacris facmndis, etc 

I Usually, it signified the temporary commission which super- 
seded all the ordinary magistrates from 451 to 449 bc, for the 
purpose of drawing up a code of laws In 462 b c a tribune pro 
posed the appointment of a commission to draw up a code to 
secure for the plebs a defence against magisterial caprice In 
452 bc decemvirs were appointed to draw up a code, during 
their tenure of office all other magistracies were m abeyance, but 
they were bound to maintain the rights of the plebs The first 
board of decemvirs (wholly patrician) held office dunng 451 b c , 
the chief man among them was Appius Claudius (see Claudius) 
The decemvirs ruled with singular moderation, and submitted to 
the Comitia Centunata a code of laws m ten headings So popu- 
lar were the decemvirs that another board of ten was appointed 
for the following year, some of whom, if the extant list of names 
is correct, were plebeians These added two more to the ten laws 
of their predecessors, thus completing the Laws of the Twelve 
Tables (see Rohan Law) But their rule then became violent 
and tyrannical They were forced to abdicate (449 bc) 

II The judicial board of decemvirs (stlitibus judtcandis) 
formed a civil court concerned mainly with the status of indi- 
viduals They were originally a body of jurors under the presi 
dcncy of the praetor (qv), but eventually became minor magis- 
trates of the repubhc, elected by the Comitia Tribute 

III The pnestly board of decemvns (sacris faciundts) was 
half patrician and half plebeian They were first appointed in 
367 b c , instead of the patrician duumviri who had hitherto per- 
formed religious duties Iheir chief function was the care of the 
Sibylline books, and the celebration of the games of Apollo and 
the Seculai Games 

IV Decemvirs were also appointed from time to time to con- 
trol the distribution of the pubhc land (agns dandts adstgnandts, 
see Agrarian Laws) 

Bibliography — J Muirhead, Private Law of Rome (1899) , A H 
J Greemdge, Legal Procedure of Cicero's Time (1901) , J E Sandys, 
Companion to Latin Studies (1921), with useful bibliography, W E 
Heitland, The Roman Republic (1923) 

DECEPTION TEST, a name given to the measurement of 
certain bodily changes caused by the effort of lying, or by fear 
due to a sense of guilt Working at Graz, Austria, in 1914, 
Vittorio Benussi devised a test based on the idea that the rate 
of breathing is affected by the effort of telling a he, and that this 
change could be accurately measured Three years later Harold 
Burtt further developed this method m the Harvard Psychological 
Laboratory In 1915 W M Marston, working in the same labora- 
tory, had tested the relation of blood pressure to the effort of 
lying, but found that all persons examined showed blood pressure 
higher than normal whether they hed or told the truth 

A psychological deception test, based on association of words, 
was devised m Austna by Wertheimer and Klein in 1904, and 
developed by Carl Jung in Switzerland in 1905 Jung read a list 
of words to three nurses suspected of stealing a purse Some of 
these words referred to objects which would have been seen when 
the theft was committed, and the suspects were asked to give 
associated words In Jung’s view the guilty nurse gave words 
which would not have been m the mind of an innocent person 
and further revealed guilt }jy delay m answering , 

The vegetable alkaloid scopolamm was used by a Texas physi- 
cian, R E House with the idea that it produced a garrulous 


semi intoxication in which the truth was likely to be blurted out 
Another test depends on the variation in electrical conductivity of 
the skin caused by the secretion of sweat under pressure of emo 
tion The objection to these forms of trial by ordeal is that they 
are considered too uncertain to be used with assurance in crum 
nal trials 

See C T McCormick, “Deception Test and the Law of Evidence," 
California Law Review (Sept 1927) 

DECEREBRATE RIGIDITY see Equilibrium, Ani 
mal 

DE CESARE, CARLO (1824-1882), Italian political econ- 
omist and legislator, was bom at Spinazzola He studied at Naples 
and was successively inspector general of the banks of issue, secre 
tary general of agriculture, industry and commerce in 1868, and 
counsellor of the “cour des comptes ” In his chief work, Manuale 
di Economia pubbltca (2 vols , 1862), he advocated the doctrines 
of Ricardo Of his numerous other works the most important are 
II mondo civile e mdustnale nel secolo xix (1857) , Del pote/e tem- 
poral del Papa (2nd ed , 1861), II pnmo untlarto italtano (2nd 
ed , 1861), La Politico, L’Economia e la Morale die modems 
Italtani (1869), and La Germania Moderna (2nd ed , 1874) 
De Cesare died at Rome m 1882 

DECHAMPS, ADOLPHE (1807-1875), Belgian statesman, 
bom on June 17, 1807, at Melle, in 1842 became governor of 
Luxembourg, m 1843 minister of public works, dunng his office 
working for the opening up of railways, and in 1845 minister of 
foreign affairs His intimate knowledge of contemporary politics 
is exhibited in his La Second Empire (1859) , L’Empire et 
L’Angleterre (i860), La France et L’Allemagne (1865) and Le 
Prince de Bismarck et I’entrevue des trois empereurs (1873) He 
died on July 19, 1875 

See E de Moreau, A Dechamps (Brussels, 1911) 

DECHEN, HEINRICH VON (1800-1889), German geolo- 
gist, was bom in Berlin on March 25, 1800, and was educated in 
the university in that city He was m the service of the mining 
department of the Prussian State for 44 years m all, being its 
director from 1841 to 1864 He paid special attention to the coal- 
formation of Westphalia and northern Europe generally and 
wrote some important works on the mineralogy of the Rhineland, 
but his main work was a geological map of Rhenish Prussia and 
Westphalia in 35 sheets on the scale of 1 80,000, issued with two 
volumes of explanatory text (1855-82) He published also a small 
geological map of Germany (1869) He died at Bonn on Feb 15, 
1889 

DECIDUOUS, a botanical and zoological term for “falling in 
season," as of petals after flowering, leaves in autumn, the teeth or 
horns of animals, or the wings of insects 

DECIMAL see Arithmetic , Fraction , Numeral Systems 

DECIMAL COINAGE, any currency in which the various 
denominations of coin are arranged m multiples or submultiples 
of ten (Lat decern ) with reference to a standard unit Thus if 
the standard unit be 1 the higher coins will be 10, 100, 1,000, etc , 
the lower 1, or, 001, etc In a perfect system there would be 
no breaks or interpolations, but the actual currencies described as 
“decimal" do not show this rigid symmetry In France the stand- 
ard unit — the franc — has the 10 franc and the 100 franc pieces 
above it, the 10 centime below it, there are also, hewevei, 50 
franc, 20 franc, 5 franc, 2 franc pieces as well as 50 and 20 cen- 
time and other denominations Similar irregularities occur m the 
Germ^i and United States coinages 

Subject to these practical modifications the leading countries 
of the world (Great Britain and India are the chief exceptions) 
have adopted decimal comage The United States led the way 
(1786 and 1792, see Morris, Gouverneur), and France soon 
followed (1799 and 1803), her system being extended to the 
countries of the Latin Union (1865) Germany (1873), the Scan- 
dinavian States (1875), Austria-Hungary (1870, developed in 
1892) and Russia (1839 and 1897) are further adherents to the 
decimal system The Latin-Amencan countries and Japan (1871) 
have also adopted it 

In Great Britain proposals for decimalizing the coinage haye 
often been discussed Besides the inconvenience of altenng the 
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established currency, the difficulty of choosing between the differ- 
ent schemes propounded has been a considerable obstacle One 
plan took the farthing as a base then xo farthings = i doit 
(2 $d), 10 doits = x florin (2s id), xo florins = 1 pound (205 
10 d) The advantages claimed for this scheme were the preserva- 
tion of the smaller coins and the avoidance of interference with 
the smaller retail prices Its great disadvantage was the destruc 
tion of the existing unit of value Another proposal would retain 
the pound as unit and the florin, but would subdivide the latter 
into 100 “units” (or farthings reduced 4%) and introduce a new 
coin = 10 units (24 d) By it the unit of account would remain as 
at present, and the shilling (as S° units) would continue in use 
The alteration of the bronze and several silver coins, and the need 
of readjusting all values and prices expressed m pence, formed 
the principal difficulties 

A third scheme, which was connected with the assimilation of 
English to French and American money, proposed the establish 
ment of an 8 s gold coin as unit, with the tenpenny or franc and 
the penny (reduced by 4%) as subdivisions The new com would 
be equivalent to 10 francs or (by an anticipated reduction of the 
dollar) 2 dollars 

A fourth scheme was put forward by the Decimal association 
to meet the objections raised by the royal commission on com 
age of 1918-20 to the proposed £-miIl system (=£ divided into 
1,000 parts) This scheme left all the silver coins unchanged but 
proposed to increase the value of the copper corns by 20%, so 
that the shilling would consist of ten instead of 12 pence 
For the general question of monetary scales see Money, and 
for the decimal system m reference to weights and measures see 
Measures and Weights (C F B ) 

DECIN or Tetschen, a town on the right bank of the Elbe in 
Bohemia, Czechoslovakia, it owes its chief importance to the fact 
that it shares with the sister town of Podmokly (gv) the guardi- 
anship of the entrance to Bohemia from Saxony It has a varied 
development of industry, its products comprising chemicals, con 
fectionery, dyes, plaster of Paris, cotton goods, cellulose, flour 
and beer The town is dominated by a rocky height crowned by 
an old 17th century chateau and the frontier position is evident 
in the fact that its control alternated between Saxony and Bohe 
mia and in the composition of the population (1930), 13,034, of 
whom about 10,000 are German The town has road and rail con 
nection with Bodenbach With the Sudetenland the town was occu- 
pied in 1938 by the Germans 

DECIUS, GATUS MESSIUS QUINTUS TRAIANUS 

(a,d 201-251), Homan emperor, was bom at Budaha near Sir- 
mium in lower Pannoma in 201 About 245 the emperor Philip 
the Arabian entrusted him with a command on the Danube, and 
in 249 (or end of 248), having been sent to put down a military 
rising in Moesia and Pannoma, he was proclaimed emperor, 
against his will Philip advanced against him and was slam near 
Verona Decius had to take the field at once against the Goths, 
who crossed the Danube and overran Moesia and Thrace The 
details of the campaign are obscure The Goths were surprised by 
the emperor while besieging Nicopolis on the Danube, at his ap 
proach they crossed the Balkans and attacked Philippopohs 
Decius followed but was defeated near Beroe Philippopohs fell 
and its commander, Priscus, declared himself emperor under 
Gothic protection The siege had so exhausted the Goths that 
they offered to surrender their booty and prisoners on condition of 
being allowed to retire unmolested But Decius, who had succeed- 
ed in surrounding them, refused their offer The final engagement 
took place on swampy ground in the Dobruja near Abntum 
(Abrittus) or Forum Trebonu and ended m the defeat and death 
of Decius and his son Decius was a capable soldier and adminis- 
trator The chief blot on his reign was the systematic and author- 
ized persecution of the Christians, which had for its object the 
restoration of the religion and institutions of ancient Rome 
Decius tned to revive the separate office and authority of the 
censor The choice was left to the senate, who unanimously 
selected Valenan (afterwards emperor) who declined the respon- 
sibility The invasion of the Goths and the death of Decius put 
an end to the abortn e attempt 


See Aurehus Vic-tor, Dr. Caesanbus , 29, Eftt 29, Jordanes, De rebut 
Gehcis, 18 , fragments of Dexippus, 111 C W Muller, Frag Hist Groec 
ill (1849), Edward Gibbon, Decltni and Fall, chap 10, H Schiller 
Geschichte der romtschen, Kaiscrselt, l (pt 2), 1883 

DECIUS MUS, PUBLIUS see Mus 

DECIZE, a town of central France, in the department of 
Nievre, on an island in the Loire, 24 mi S E of Nevers by the 
Pans-L> on railway Pop (1936) 3,357 Julius Caesar mentions it 
as Dfecetia, stronghold of the Aedui, and m 52 b c held there a 
meeting of the senate to settle the leadership of the tribe and to 
reply to his demand for aid against Vercingetonx Later the 
counts of Nevers owned it, and granted it a charter of franchise 
m 1226 The church of Saint Ar£ dates in part from the nth and 
rath centuries, there are also ruins of a castle of the counts of 
Nevers Decize is the starting point of the Nivernais canal The 
coal mine of La Machme, which belongs to the Schneider com- 
pany of Le Creusot, lies 4 mi to the north The industries of 
Decize and its suburbs on both banks of the Loire include the 
working of gypsum and lime, and the manufacture of ceramic 
products and glass Trade is in horses from the Morvan, cattle, 
coal, iron, wood and stone 

DECKEN, KARL KLAUS YON DER (1833-1865), Ger- 
man explorer, was bom on Aug 8, 1833, at Kotzen He left the 
military service of Hanover m i860 to explore East Africa He 
reached the volcanic mountain, Kilimanjaro, which he ascended 
to the height of 15,000 ft , and then explored the East African 
coast In 1865 he attempted to navigate the Juba nver, but with 
three others was murdered in Bardera by the Somali, the rest of 
the party escaping to Zanzibar 

See O Kersten, K K v der Deckens Reisen m Ostafrtka (4 vols , 
1869-79) 

DECKER, SIR MATTHEW, Bart (1679-U49), British 
merchant and writer on trade, bom in Amsterdam m 1679 
went to London in 1702 and established himself there as a 
merchant He was a director of the East India company, sat in 
parliament for four years as member for Bishop's Castle, and 
was high sheriff of Surrey in 1729 He was created a baronet by 
George I m 1716 Decker’s fame as a writer on trade rests on 
two tracts The first, Senous considerations on the several high 
duties which the Nation m general, as well as Trade in particular, 
labours under, with a proposal for preventing the removal of goods, 
discharging the trader from any search, and raising all the Pubhck 
Supplies by one single Tax (174 3, name affixed to 7th ed , 1756), 
proposed to do away with customs duties and substitute a tax 
upon houses He also suggested taking the duty off tea and putting 
instead a licence duty on households wishing to consume it The 
second, an Essay on the Causes of the Decline of the Foreign 
Trade, consequently of the value of the lands m Britain, and on 
the means to restore both (1744), has been attributed to W Rich- 
ardson, but internal evidence is strongly in favour of Decker’s 
authorship He advocates the licence plan in an extended form , 
urges the repeal of import duties and the abolition of bounties, 
and, m general, shows himself such a strong supporter of the doc- 
trine of free trade as to rank as one of the most important fore- 
runners of Adam Smith Decker died on March 18, 1749 

See the exhaustive article by Prof E C K Gonner in Palgrave’s 
Diet Pol Econ 

DECLARATION, formerly, in an action at English law, a 
precise statement of the cause of action Under the system of 
pleading established by the Judicature act 1875, the declaration 
has been superseded by a statement of claim setting forth the 
facts on which the plaintiff relies Declarations are now in use 
only in certain local courts of record, and in those of the United 
State? and some British colonies m which the common law 
system of pleading survives In the United States a declaration 
is termed a “complaint,” which is the first pleading m an action 
It is divided into parts— the title of the court and term, the 
venue or county in which the facts are alleged to have occurred , 
the commencement, which contains a statement of the names of 
the parties and the character m which they appear, the state- 
ment of the cause of action, and the conclusion or claim for 
relief ( See Practice and Procedure ) 

The term is also used m other English legal connections , e g , 
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the Declaration of Insolvency (see Bankruptcy) , the Declara- 
tion of Title, for which, when a person apprehends an invasion of 
his title to land, he may, by the Declaration of Title act 1862, 
petition the Court of Chancery (see Land Titles), or the Dec- 
laration of Trust (see Trust and Trustees) By the Statutory 
Declarations act 183s a solemn declaration may be substituted 
for an affidavit In nearly all civilized countries an affirmation is 
now permitted to those who object to take an oath or upon whose 
conscience an oath is not binding (See Affidavit, Oath) An 
exceptional position m law is accorded to a Dying or Deathbed 
Declaration Where the charge is one of homicide it is the prac- 
tice to admit dying declarations of the deceased with respect to 
the cause of his death Unsworn declarations as to family mat 
ters, eg, as to pedigree, may also be admitted as evidence, as well 
as declarations made by deceased persons m the course of their 
duty ( See Evidence ) 

In the United States the declaration survives in such States 
as still follow common law pleading It is a statement of all 
material facts constituting the plaintiff’s cause of action in a 
methodical and legal form filed appropriately Where code plead- 
ing has been adopted, the complaint supersedes the old declaration 

In the United States, the declaration of intention is that 
statement of an alien that he mtends to renounce his or her 
citizenship and acquire that of the United States Popularly it is 
known as “first papers ” It may be filed at any time in a court 
competent m naturalization matters, even though the alien may 
not be naturalized until he has been a resident for five years A 
declaration expires if the alien fails to file his application for 
naturalization or “second papers” within a period of seven years 
thereafter If subsequently he desires to take out naturalization 
papers, he must file a new declaration of intention Two years 
must elapse between the fifing of the declaration of intention and 
the application for naturalization 

DECLARATION OF INDEPENDENCE in United 
States history, the act (or document) by which the 13 original 
States of the Union broke their colonial allegiance to Great Britain 
in 1776 The controversy preceding the war (see American Rev- 
olution) gradually shifted from one primarily upon economic 
policy to one upon issues of pure politics and sovereignty, and the 
acts of Congress, as viewed to day, seem to have been carrying it, 
from the beginning, inevitably mto revolution, but there was ap- 
parently no general and conscious drift toward independence until 
near the close of 1775 The first colony to give official counte- 
nance to separation as a solution of colomal grievances was North 
Carolina, which, on April 12, 1776, authorized its delegates in 
Congress to join with others in a declaration to that end The 
first Colony to instruct its delegates to take the actual initiative 
was Virginia, m accordance with whose mstructions — voted on 
May 15 — Richard Henry Lee, on June 7, moved a resolution “that 
these United Colonies are, and of right ought to be, free and inde- 
pendent States ” John Adams of Massachusetts seconded the mo- 
tion The conservatives could only plead the unpreparedness of 
public opinion, and the radicals conceded delay on condition that a 
committee be meanwhile at work on a declaration “to the effect 
of the said resolution," to serve as a preamble thereto when 
adopted This committee consisted of Thomas Jefferson, John 
Adams, Benjamin Franklin, Roger Sherman and Robert R Liv- 
ingston To Jefferson the committee entrusted the actual prepara- 
tion of the paper On July 2, by a vote of 12 States — 10 voting 
unanimously, New York not voting, and Pennsylvania and Dela- 
ware casting divided ballots (3 votes in the negative) — Congress 
adopted the resolution of independence, and on the 4th, Jeffer- 
son’s “Declaration ’’ The 4th has always been the day celebrated, 
the decisive act of the 2nd being quite forgotten in the memory 
of the day on which that act was published to the world “Inde- 
pendence Day” is a hohday in all the States and Territories of the 
United States It should also be noted that as Congress had al- 
ready, on Dec 6, 177 5, formally disavowed allegiance to parlia- 
ment, the Declaration recites its array of grievances against the 
crown, and breaks allegiance to the crown Moreover, on May it?, 
1776, Congress had recommended to the people of the Colonies 
that they form Such new governments as their representatives 
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should deem desirable, and m the accompanying statement of 
causes, formulated on May 15, had declared it to be “absolutely 
irreconcilable to reason and good conscience for the people of 
these colonies now to take the oaths and affirmations necessary 
for the support of any government under the crown of Great 
Britain,” whose authority ought to be “totally suppressed” and 
taken over by the people — a determination which, as John Adams 
said, inevitably involved a struggle for absolute independence, in- 
volving as it did the extinguishment of all authority, whether of 
crown, parliament or nation 

Though the Declaration reads as “In Congress, July 4, 1776 
The unanimous Declaration of the thirteen united States of Amer- 
ica,” New York’s adhesion was m fact not voted until the 9th, 
nor announced to Congress until the 15th — the Declaration being 
unanimous, however, when it was ordered, on the 19th, to be en- 
grossed and signed under the above title As read before the army 
meanwhile, it was headed “In Congress, July 4, 1776 A Declara- 
tion by the representatives of the United States of America m 
General Congress assembled ” Contrary to the inference naturally 
to be drawn from the form of the document no signatures were 
attached on the 4th As adopted by Congress, the Declaration 
differs only m details from the draft prepared by Jefferson, cen- 
sures of the British people and a noble denunciation of slavery 
were omitted, appeals to Providence were inserted, and verbal 
improvements made for the sake of terseness and measured state- 
ment The document is full of Jefferson’s fervent spirit and per- 
sonality, and its ideals were those to which his life was conse- 
crated It is the best known and the noblest of American State 
papers Though open to controversy on some issues of historical 
fact, not flawless in logic, necessarily partisan in tone and purpose, 
it is a justificatory preamble, a party manifesto and appeal, rea- 
soned enough to carry conviction, fervent enough to inspire en- 
thusiasm It mingles — as in all the controversy of the time, but 
with a literary skill and political address elsewhere unrivalled — 
stale disputation with philosophy The rights of man lend dignity 
to the rights of Englishmen, and the broad outlook of a world- 
wide appeal, and the elevation of noble principles, relieve minute 
criticisms of an administrative system 

Jefferson’s political theory was that of Locke, whose words the 
Declaration echoes Both Locke and Jefferson wrote simply of 
political equality, political freedom Even withm this limitation, 
the idealistic formulae of both were at vanance with the actual 
conditions of their time The variance would have been greater 
had their phrases been applied as humanitarian formulae to in- 
dustrial and social conditions The Lockian theory fitted beauti- 
fully the question of colonial dependence, and was applied to 
that by America with inexorable logic, it fitted the question of 
individual political rights, and was applied to them in 1776, but 
not m 1690, it did not apply to non-pohtical conditions of indi- 
vidual liberty, a fact realized by many at the time — and it is true 
that such an application would have been more inconsistent m 
America in 1776 as regards the negroes, than in England In 1690 
as regarded freemen The Declaration’s influence upon American 
legal and constitutional development has been profound Locke, 
says Leslie Stephen, popularized “a convenient formula for en 
forcing the responsibility of governors" — but his theories were 
those of an individual philosopher — while by the Declaration a 
State, for the first time m history, founded its life on democratic 
idealism, pronouncing governments to exist for securing the happi 
ness oS the people, and to derive their just powers from the con- 
sent of the governed It was a democratic instrument, and the 
revolution a democratic movement, in South Carolina and the 
Middle Colonies particularly, the cause of independence was 
bound up with popular movements against aristocratic elements 
Congress was fond of appealing to “the purest maxims of repre 
sentation”, it sedulously measured public opinion, took no great 
step without an explanatory address to the country, cast its influ 
ence with the people m local struggles as far as it could , appealed 
to them directly over the heads of conservative assemblies, and in 
general stirred up democracy The Declaration gave the people 
recognition equivalent to promises, which, as fast as new govern 
ments were instituted, were converted by written constitutions into 
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In CONGRESS, July 4, 1776 

The unanimous Declaration of the thirteen united States 
or America 


Whln m the Course of human events it becomes necessary 
for one people to dissolve the political bands which have con- 
nected them with another, and to assume among the powers 
of the earth, the separate and equal station to which the Laws 
of Nature and of Nature’s God entitle them, a decent respect 
to the opinions of mankind requires that they should declare 
the causes which impel them to the separation — We hold these 
tiuths to be self-evident, that all men are created equal, that 
they are endowed by their Creator with certain unalienable 
Rights, that among these are Life, Liberty and the pursuit of 
Happiness — That to secure these rights, Governments are insti- 
tuted among Men, deriving them just powers from the consent 
of the governed, — That whenever any Form of Government be- 
comes destructive of these ends, it is the Right of the People to 
alter or to abolish it, and to institute new Government, laying 
its foundation on such principles and organizing its powers in 
such form, as to them shall seem most likely to effect their 
Safety and Happiness Prudence, indeed, will dictate that 
Governments long established should not be changed for light 
and transient causes , and accordingly all experience hath shewn 
that mankind are more disposed to suffer, while evils are suffer- 
able, than to right themselves by abolishing the forms to which 
they are accustomed But when a long train of abuses and 
usurpations, pursuing invariably the same Object evinces a 
design to reduce them under absolute Despotism, it is their 
right, it is their duty, to throw off such Government, and to 
provide new Guards for their future security— Such has been 
the patient sufferance of these Coloities, and such is now the 
necessity which constrains them to alter their former Systems 
of Government The history of the present King of Great Biit- 
ain is a history of repeated injuries and usurpations, all having 
m direct object the establishment of an absolute Tyranny over 
these States To prove this, let Facts be submitted to a candid 
world — He has refused his Assent to Laws, the most wholesome 
and necessary for the public good — He has forbidden his Gov- 
ernors to pass Laws of immediate and pressing importance, un- 
less suspended in their operation till his Assent should be ob- 
tained , and when so suspended, he has utterly neglected to 
attend to them— He has refused to pass other Laws for the 
accommodation of large districts of people, unless those people 
would relinquish the right of Representation in the Legislature, 
a right inestimable to them and formidable to tyrants only— 
He has called together legislative bodies at places unusual, un- 
comfortable, and distant from the depository of their public 
Records, for the sole purpose of fatiguing them into compliance 
with his measures — He has dissolved Representative Houses 
repeatedly, for opposing with manly firmness bis invasions on 
the rights of the people —He has refused for a long time, after 
such dissolutions, to cause others to be elected, whereby the 
Legislative powers, incapable of Annihilation, have returned to 
the People at large for their exercise , the State remaining in the 
mean time exposed to all the dangers of invasion from without, 
and convulsions within— He has endeavoured to prevent the 
population of these States, for that purpose obstructing the 
Laws for Naturalization of Foreigners, refusmg to pass others 
to encourage their migrations hither, and raising the conditions 
of new Appropriations of Lands — He has obstructed the Ad- 




troops among us —For protecting them, by a mock I rial, irom 
punishment for any Murders which they should commit oh the 
Inhabitants of these States —For cutting off our Trade with 
all parts of the world —For imposing Taxes on us without our 
Consent — For depriving us in many cases, of the benefits of 
Trial by Jury —For transporting us beyond Seas to be tried 


lor pretended offences — For abolishing the free System of Eng- 
lish Laws in a neighbouring Province, establishing therein an 
Arbitrary government, and enlarging its Boundaries so as to 
render it at once an example and fit instrument lor introducing 
the same absolute rule into these Colonies — For taking away 
our Charters, abolishing our most valuable Laws and altering 
fundamentally the Forms of our Governments —For suspend 
mg our own Legislatures, and declaring themselves mvested 
with power to legislate for us in all cases whatsoever — He has 
abdicated Government here, by declaring us out of his Protec- 
tion and waging War against us— He has plundered our seas, 
ravaged our Coasts, burnt our towns, and destroyed the lives 
of our people — Ho is at this time transporting large Armies 
of foreign Mercenaries to compleat the works of death, desola 
tion and tyranny, already bLgun with circumstances of CruelU 
& perfidy scarcely paralleled m the most barbarous ages, and 
totally unworthy the Head of a civilized nation — He has con 
strained our fellow Citizens taken. Captive on the high Seas to 
bear Arms against their Country, to become the executioners 
of their friends and Brethren, or to fall themselves by their 
Hands — He has excited domestic insurrections amongst us, and 
has endeavoured to bring on the inhabitants of our frontiers, 
the merciless Indian Savages, whose known rule of warfare, 
is an undistinguished destruction of all ages, sexes iind condi- 
tions In every stage of these Oppressions We have Petitioned 
for Redress in the most humble terms Our repeated Petitions 
have been answered onlv by repeated injury A Pnnce, whose 
character is thus marked by every act which may define a 
Tjrant, is unfit to be the ruler of a free people Nor have We 
been wanting m attentions to our Bnttish brethren We have 
warned them from tune to time of attempts by their legislature 
to extend an unwarrantable jurisdiction over us We have re- 
minded them of the circumstances of our emigration and settle- 
ment here We have appealed to their native justice and mag- 
nanimity, and we have conjured them by the ties of our 
common kindred to disavow these usurpations, which would 
inevitably interrupt our connections and correspondence They 
too have been deaf to the voice of justice and of consanguinity 
We must, therefore, acquiesce in the necessity, which denounces 
our Separation, and hold them, as we hold the rest of mankind, 
Enemies in War, m Peace Friends — 

We, therefore, the Representatives of the united States of 
America, m General Congress, Assembled, appealing to the 
Supreme Judge of the world for the rectitude of our Intentions, 
do, in the Name, and by Authority of the good People ot these 
Colonies, solemnly publish and declare, That these United 
Colonies are, and of Right ought to be Free and Independent 
States, that they are Absolved from all Allegiance to the Brit- 
ish Crown, and that all political connection between them and 
the State of Great Britain, is and ought to be totally dissolved , 
and that as Free and Independent States, they have full Power 
to levy War, conclude Peace, contract Alliances, establish Com- 
merce, and to do all other Acts and Things which Independent 
States may of right do — And for the support of this Declara- 
tion, with a firm reliance on the protection of divine Provi- 
dence, we mutually pledge to each other our Lives, our Fortunes 
and our sacred Honor 


John Hancock 
Button Gwinnett 
Lyman Hall 
Geo Walton 
Wm Hooper 
Joseph Hewes 
John Penn 
Edward Rutledge 
Thos Heyward, Jr 
Thomas,Lynch, Jr 
Arthur Middleton 
Samuel Chase 
Wm Paca 
Thos Stone 
Charles Carroll of 
Carrollton 
George Wythe 
Richard Henry Lee 
Th Jefferson 


Benj Harrison 
Thos Nelson, Jr 
Francis Llghtfoot 
Lee 

Carter Braxton 
Robt Morns 
Benjamin Rush 
Ben) Franklin 
John Morton 
Geo Clymcr 
Jas Smith 
Geo Taylor 
James Wilson 
Geo Ross 
Caesar Rodney 
Geo Read 
Tho M Kean 
Wm Floyd 
Phil Livingston 
Frans Lewis 


Lewis Moms 
Richd Stockton 
Jno Witherspoon 
Fras Hopkinson 
John Hart 
Abra Clark 
Josiah Bartlett 
Wm Whipple 
Sami Adams 
John Adams 
Robt Treat Paine 
Elbndge Gerry 
Step Hopkins 
William Ellery 
Roger Sherman 
Sam Huntington 
Wm Williams 
Oliver Wolcott 
Matthew Thornton 
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rights, which have since then steadily extended 

For xox years after the Declaration was proclaimed it had no 
permanent home During its wanderings, it found shelter in io 
cities and 5 states, twice narrowlj escaped destruction by fire, and 
m both the Revolutionary War and the War of 1812 was nearly 
captured by the British In 1894, when the text of the manu- 
script had been dimmed by more than 50 yeais’ exposure to light 
and its signatures damaged by too frequent rolhng of the parch- 
ment, the document was placed in a safe m the State Department 
library Finally, m 1921, it was removed to the Library of Con- 
gress, where it is on permanent exhibition m a shnne specially 
constructed for its preservation and safekeeping 

The signers were John Hancock (1737—92), of Massa- 
chusetts, president, Button Gwinnett ( c 1732 - 77 ). Lyman 
Hall (1725-90), George Walton (1740-1804), of Georgia, Wil- 
liam Hooper (1742-90) Joseph Hewes (1730-79). J obn Penn 
(1741-88), of North Carolina, Edward Rutledge (1749- 
1800), Thomas Heyward, Jr (1745-1809), Thomas Lynch, 
Jr (1749-79), Arthur Middleton (1742-87), of South Carolina, 
Samuel Chase (1741-1811), William Paca (1740-99), Thomas 
Stone (1743-87), Charles Carroll (1737-1832) of Carrollton, 
Md , George Wythe (1726-1806), Richard Henry Lee (1732-94), 
Thomas Jefferson (1743-1826), Benjamin Harrison (1740-91), 
Thomas Nelson, Jr (1738-89), Francis Laghtfoot Lee (1734-97), 
Carter Braxton (1736-97), of Virginia, Robert Morn? (1734- 
1806), Benjamin Rush (1745-1813), Benjamin Franklin (1706- 
90), John Morton (1724-77), George Clymer (1739-18x3), James 
Smith (c 1719-1806), George Taylor (1716-81), James Wilson 
(1742-98), George Ross (1730-79), of Pennsylvania, Caesar 
Rodney (1728-84), George Read (1733-98), Thomas McKean 
(1734-1817), of Delaware, William Floyd (1734-1821), Philip 
Livingston (1716-78), Francis Lewis (1713-1803), Lewis Morris 
(1726-98), of New York, Richard Stockton (1730-81), John 
Witherspoon (1722-94), Francis Hopkmson (1737-91), John 
Hart (1708-80), Abraham Clark (1726-94), of New Jersey, 
Josiah Bartlett (1729-95), William Whipple (1730-85), Mat- 
thew Thornton (1714-1803), of New Hampshire, Samuel Adams 
(1722-1803), John Adams (1735-1826), Robert Treat Paine 
(1731-1814), Elbridge Gerry (1744-1814), of Massachusetts, 
Stephen Hopkins (1707-85), William Ellery (1727-1820), of 
Rhode Island, Roger Sherman (1721-93), Samuel Huntington 
((1732-96), William Williams (1731-1811), Oliver Wolcott (1726- 
97), of Connecticut Not all the men who rendered the greatest 
services to independence were m Congress in July 1776, not all 
who voted for the Declaration ever signed it, not all who signed 
it were members when it was adopted The greater part of the 
signatures were certainly attached on Aug 2 , but at least six were 
attached later With one exception— that of Thomas McKean, 
present on July 4, but not on Aug 2, and permitted to sign m 
1 781— all were added before printed copies with names attached 
were first authorized by Congress for public circulation in 
Jan 1777 

Bibliography.— H Fnedenwald, The Declaration of Independence, 
An Interpretation and an Analysis (1904) , J H Hazleton, The Decla- 
ration of Independence tts History (1906) , C L Becker, The Dec- 
laration of Independence, a Study of the History of Political Ideals 
(1022)1 M Chamberlain, John Adams . with other Essays and 
Addresses (1898), containing, “The Authentication of the Declaration 
of Independence” (same in Massachusetts Historical Society, Pro- 
ceedings, Nov 18S4) , M C Tyler, Literary history of the American 
Revolution, vol i (1897) . W F Dana m Harvard Law Review, 
vol xih, p 319 (1900), G E EUls in J Wmsor, Narrative and 
Critical History 0} America vol vi (1S8S) , R Frothingham Rise of 
the Republic ch 11 (1872) and A J Btvcndge, 1 Sources of the Decla- 
ration of Independence” 111 Pennsylvania Mag oj Hist atd Biog , \oI I 
(1926) There arc \anous collected editions of b oirnphies 01 the 
signers, probnbl> the best are John Sanderson’s Biography of tie 
Signers of the Declaration of Independence (1823-27), and William 
Brotherhead’s Book of the Signers (i860, new ed, 187,) A. facsimile 
ol the original parchment in uninjured condition 1: ' 
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DECLARATION OF LONDON ace Block we. Contra 
band, Pri/e, Neutrality, Visit and Srw 11 
DECLARATION OF PARIS (1856) owes its origin to 
the diametrically opposing mows of Urcat Britain and France on 


the carnage of property at sea at the time of the Crimean War 
In 1854 France allowed enemy goods in neutral vessels to go 
free, but confiscated neutral goods m enemy vessels, whilst Great 
Britain confiscated enemy goods in neutral vessels, but respected 
neutral goods in enemy vessels The situation was an impossible 
one for neutrals Accordingly each Power abandoned part of its 
doctnnes and acceded to part of its ally’s doctrines This com 
promise finds expression in Articles 2 and 3 of the Declaration, 
which stated four principles of international law — 

1 Privateering is and remains abolished, 2 The neutral flag 
covers enemy’s goods, with the exception of contraband of war, 
3 Neutral goods, with the exception of contraband of war, are 
not liable to capture under the enemy’s flag, 4 Blockades m 
order to be binding must be effective, that is to say, maintained 
by a force sufficient really to prevent access to the coast of the 
enemy (See Hertslet, Treaties, x p 547 ) 

The Declaration was signed by Austna, France, Great Bntain, 
Prussia, Russia, Sardinia and Turkey, and acceded to by all the 
Powers except Bolivia, Spain, United States, Uruguay and Vene- 
zuela Spam acceded in 1908 The United States withheld formal 
adherence on the ground that, not possessing a large navy, she 
was obliged to rely upon privateers, and she would not agree to 
their abolition unless the principle of the immunity of private 
property at sea were generally accepted At the commencement, 
however, of the Civil War and again in the Spamsh American 
War, 1898, she declared her adherence to the Declaration for the 
duration of hostilities only Spain in the latter war, whilst repudi- 
ating any obligation to the Declaration, announced that she would 
take a similar course 

During the World War it was declared m the British Pnze 
Court that the court would regard the Declaration not only m 
the light of rules binding in the conduct of war, but as a recog- 
nized and acknowledged part of the law of nations, see The 
Mane Glaeser, 1 B and C P C 38 (414) But with the dis- 
appearance of the “Free List”, by the extension of the term 
“contraband” to all commodities of use, directly or. indirectly, 
to the enemy m the operations of war, by the presumption of 
hostile destination, by the application of the doctrine of continu- 
ous voyage, Article 2 became almost wholly nullified Article 3 
was also rendered almost wholly nugatory by the German sub- 
marine method of indiscriminate destruction Whilst the neutral 
owner of goods on board an enemy vessel was entitled to their 
restitution or value when brought in for adjudication, he took 
the nsk of all necessary acts of war It was held by the French 
and German Pnze Courts that m the case of lawful destruction 
of an enemy merchant vessel compensation for loss of neutral 
goods on board could not be claimed Sinking at sight, without 
visit and search, was, however, illegal, and it has now been pro- 
hibited by the Treaty of Washington, 1922, Pari Pap 1922 
[Cmd 1627], ratified by the United States, the Bntish Empire, 
Italy and Japan Article 4 was reproduced m the Declara- 
tion of London and it was objected that the so-called blockade 
of the German coast on the Baltic was not effective, since neutral 
Baltic States still had access to German Baltic ports The answer 
is that the Bntish measures were taken under the law of contra- 
band and not under those of blockade (H H L B ) 

DECLARATOR, in Scots law, a form of action by which 
some right of property, or of servitude, or of status, or some in- 
ferior right or interest, is sought to be judicially declared 
DE CLIFFORD, BARON see Clifford 
DECLINATION, in magnetism is the angle between true 
north and magnetic north, »e, the vanation between the true 
(geographic) mendian and the magnetic meridian It is denved 
from Lat dechnare, to decline In 1596 at London the angle of 
decimation was ii° E of N, m 1652 magnetic north was true 
north, in 1815 the magnetic needle pointed 24^ W of N , in 1891 
18 0 W, in 1896 17 0 56' W and m 1906 17 0 45' The angle is 
gradually diminishing and the declination will in time again be 
o°, when it will slowly increase in an easterly direction, the north 
•magnetic pole oscillating slowly around the North Pole Regular 
daily changes of declination also occur Magnetic storms cause 
irregular variations sometimes of one or two degrees (See 
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Terrestrial Magnetism ) 

In astronomy the declination is the angular distance, as seen 
from the earth, of a heavenly body from the celestial equator, 
thus corresponding with terrestrial latitude (See Astronomy ) 
DECOLORIZING, m practical chemistry and chemical 
technology, the removal of coloured impurities from a substance 
Charcoal, sometimes made from blood, bones or sugar, but now 
most usually made from wood, is frequently used So called 
“activated charcoal,” which is especially effective as a decolor- 
izing agent, is prepared by treating charcoal with super heated 
steam for several hours at 800-1 ,ooo° C, or with air at 350- 
400° C When shaken with a coloured solution, charcoal often 
retains the coloured substances, leaving the solution colourless 
Thus the red colour of wines may be removed by filtering the 
wine through charcoal , the removal of the dark coloured impuri 
ties of crude sugar may be similarly effected Other “decolorizers” 
acting through purely chemical reactions are chlorine, sulphurous 
acid, permanganates and manganates, all of which have received 
application in the sugar industry (See Charcoal and Adsorption ) 
Bibliography — “Charcoal, Active,” J F Thorpe and M A White- 
ley, Thorpe’s Dictionary of Applied Chemistry, vol u, pp 315-ao, 
Longmans, 1938 (G W Wd) 

DECORAH, a city of northeastern Iowa, USA, on the 
upper Iowa river, the county seat of Winneshiek county It is 
on federal highway 52, and is served by the Chicago, Milwaukee, 
St Paul and Pacific and the Rock Island railways The popula 
tion was 6,059 ln I 95 ° and 5.303 in 1940 It is the seat of Luther 
college (1861) Decorah is supported by farming, and the mam 
product is corn which is fed to hogs, and the hogs in turn are 
marketed No com is sold A famous ice cave is near by Decorah 
was founded about 1849, incorporated as a city m 1871 
DECORATED PERIOD, in architecture, the name of the 
second of the three periods into which the English Gothic was 
usually divided, generally embracing the first three quarters of 
the 14th century It may itself be divided into two, the earlier 
half being known as the Geometric period, and the later as the 
Curvilinear, although no definite date separates these two parts 
The Geometric Decorated style is characterized by window tracery 
based on the arch, the circle and the quatrefoil and trefoil, 
frequently much cusped (See Cusp ) Windows of great width 
and height were thus treated, with two, four, six or even eight 
lights, or mam subdivisions In the later, or curvilinear style, the 
ogee curve, or curve of double curvature, controls tracery design 
Two main types thus developed, One, m which the tracery bars 
form a net, the other m which flamehke, or flowing forms pre- 
dominate (See Tracery ) In the entire decorated penod mould- 
ing profiles are heavy and complex, carved ornament is intricate 
and of great naturalism The most famous examples are the 
east end of Lincoln cathedral and the crossing and western part 
of the choir of Ely During the decorated penod, church vault- 
ing became much complicated and subdivided by the addition, 
first of tiercerons, which are additional vaulting nbs springing 
from the capital, and nsing to the ridge, toward the end of the 
period there also appeared hemes, which are smaller nbs of little 
structural value, connecting the more important nbs, and so 
forming star or network patterns (T F H ) 

DECORATION DAY, a holiday, known also as Memonal 
day, observed m the northern states of the United States on 
May 30, ongmally m honour of soldiers killed in the U S Civil 
War, but subsequently also m honour of those who fell in latei 
wars Before the close of the Civil War May 30 was thus cele- 
brated in several of the southern states, in the north there was 
no fixed celebration until 1868, when (on May 5) Commander- 
m-Chief John A Logan, of the Grand Army of the Repubhc, 
issued a general order designating May 30, 1868, “for the pur- 
pose of strewing with flowers or otherwise decorating the graves 
of comrades who died m defense of their country during the late 
rebellion”, Logan did this “with the hope that it will be kept up 
from year to year” In 1882 the Grand Army urged that the 
“proper designation of May 30 is Memonal Day” — not Decora- 
tion day Rhode Island made it a legal hohday in 1874, Vermont 
in 1876 and New Hampshire in 1877, and by 1910 it was a legal 


holiday in all the states and territories save Alabama, Alaska, 
Arkansas, Flonda, Georgia, Louisiana, Mississippi, North Carolina, 
South Carolma and Texas In Virginia May 30 is observed as a 
Confederate Memorial day June 3 (the birthday of Jefferson 
Davis) is observed as Confederate Memorial day m Louisiana 
and Tennessee, April 26, m Alabama, Florida, Georgia and 
Mississippi, and May 10, m North Carolina and South Carolina 

DECORATIVE ART, that art which is concerned with the 
decoration of objects which m themselves are not necessarily 
beautiful, hence practically the same meaning as applied art or the 
arts and crafts Decorative art may concern itself with the 
treatment of architectural units, furniture, textiles or any other 
object which the human being feels should not only be useful but 
beautiful If the object has no use other than that of its aesthetic 
appeal the art is no longer decorative but falls mto what is known 
as fine art Good decorative art is appropriate m its adaptation 
and seems to be a part of the object upon which it is executed, as 
though it had sprung from within, rather than as though it had 
been apphed on the surface (See Painting , Drawing , Sculp 
ture, Arts and Crafts, etc ) 

DE CORT, FRANS (1834-1878), Flemish poet, was bom 
June 21, 1834, at Antwerp, and died Jan 18, 1878, at Elsene 
He edited the Schelde from 1858, and from 1861 to his death was 
secretary to the general auditor of the Brussels military court 
His Letderen (2 vols, 1857), his Zmgzang (1866) and his Leid- 
eren of 1868 show great tenderness and feeling His translation of 
poems from Bums appeared in 1862 He made many fine trans- 
lations from Jasmin, the Provencal poet, and from the German 

DECOY, a contrivance for the capture or enticing of duck 
and other wild fowl within range of a gun, hence any trap or 
enticement into a place or situation of danger Decoys are usually 
made on the following plan long tunnels leading from the sea, 
channel or estuary into a pool or pond are covered with an arched 
net, which gradually narrows in width, the ducks are enticed 
into this by a tame trained bird, also known as a “decoy” or 
“decoy-duck” In America the “decoy” is an artificial bird, 
placed in the water as if it were feeding, which attracts the wild 
fowl within range of the concealed sportsman The word “decoy” 
has, etymologically, a complicated history It appears m English 
first in the 17th century m these senses as “coy” and “coy duck,” 
from the Dutch koot, a word which is ultimately connected with 
Latin cavea, hollow place, “cage ” The term is used in football m 
the case of deceptive jtlays, * e , decoying tacklers in a wrong direc- 
tion, and is a synonym for trickery of the sort in various sports 

It is also widely teed in similar sense in police parlance — 
detection of cnme, etc 

DECREE, m earlier form Decreet, an authoritative decision 
having in some places the force of law, also the judgment of a 
court of justice Ifi'Roman law, a decree ( decretum ) was the 
decision of the emperor, as the supreme judicial officer, settling 
a case which had been referred to him In ecclesiastical law the 
term was given to a decision of an ecclesiastical council settling 
a doubtful point of doctrine or discipline (cj also Decretals) 
In English law decree was more particularly the judgment of a 
court of equity, but after the Judicature acts the expression 
“judgment” (see Practice and Procedure) has been employed 
m reference to the decisions of all the divisions of the supreme 
court A “decree msi,” now “order nisi," is the conditional order 
for a dissolution of marriage made by the divorce court (see 
Divorce) Decreet arbitral is a Scottish phrase for the award of 
an arbitrator In some foreign countries, e g in Spam, royal de 
ctees may amount to legislation, while m some tthe subsequent 
ratification by the legislature is required In the United States, a 
decree is the judgment given m courts of admiralty and equity 
In addition to the decree ntst, courts of equity sometimes issue 
decrees of nullity, for annulment of marriages 
DECRESCENDO (It), abbr decresc , lit “decreasing,” t e , 
as used m the familiar musical direction, diminishing in loudness 
The sign ~ conveys the same meaning 

DECRETALS ( Eptstolae decretales ) , the name (see Decree 
above), which is given in canon law to those letters of the pope 
which formulate decisions m ecclesiastical law, they are generally 
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given m answer to consultations, but are sometimes due to the 
initiative of the popes These furnish, with the canons of the 
councils, the chief source of the legislation of the church, and form 
the greater part of the Corpus Inns In this connection they are 
dealt with in the article on Canon Law 

The False Decretals — A special interest, however, attaches to 
the celebrated collection known as the False Decretals This 
collection, indeed, comprises at least as many canons of councils as 
decretals, and the decretals contained in it are not all forgeries 
It is an amplification and interpolation, by means of spurious 
decretals, of the canomcal collection in use in the church m Spain 
in the 8th century, all the documents in which are perfectly 
mthentic With these amplifications, the collection dates from the 
middle of the 9th century 

The author assumes the name of Isidore, evidently the arch- 
bishop of Seville, who was credited with a preponderating part 
m the compilation of the Htspana ( see Canon Law) , he takes 
in addition the surname of Mercatoi, perhaps because he has made 
use of two passages of Marius Mercator Hence the custom of 
alluding to the author of the collection under the name of the 
“pseudo Isidore ” 

The collection is divided into three parts The first, which is 
entirely spurious, contains, after the preface and various intro- 
ductory sections, 70 letters attributed to the popes of the first 
three centuries, up to the council of Nicaea, t e , up to but not 
including St Silvester, all these are a fabrication of the pseudo- 
Isidore, except two spurious letters of Clement, which were already 
known The second part is the collection of councils, classified 
according to their regions, as it figures in the Hispaw, the few 
spurious pieces which are added, and notably the famous Donation 
of Constantine (g v ), were already in existence In the third part 
the author continues the senes of decretals which he had inter- 
rupted at the council of Nicaea But as the collection of authentic 
decretals does not begin till Sincius (385), the pseudo Isidore first 
f vHr 1 ’ *■« "“-’S' ‘ex *" ‘ho *>•(—, <?il\p-‘pr 

1 l> - . I 1 1 . I » 1 * 1 

I* .1 1 

>1 < hil o i <1 , 1 

1 > I 1 - n -I t , l O' >• I* - *■ l 1 

\ . ’ - l. V, U M U , , «'.« 11 

ii(, i 1 1 I - 1 >. 1 , | tin ,11 

« '■ - ] ' , r t 1 i-ui <. 1 1 11 1 -1 -- 1 ) 

It 1 r . > h 11,-1 pi. 

< . >i 11 1 1 - dr t <■ i.'i* ir • i»i 

. 1. . >\ > 1, 1 / * /'■ . - , ■ u. ■! 

» 1 c 1 >i. . c >1 v, ( ■ ,•(•.- K 

evidences of a discipline which actually existed, so it is by no 
means all invented 

Thus the authentic elements were calculated to serve as a pass- 
port for the forgeries, which were, moreover, skilfully composed, 
and the collection thus blended was passed from hand to hand 
without meeting with any opposition At most all that was asked 
was whether those decretals which did not appear m the Liber 
canomm (the collection of Dionysius Exiguus, accepted in 
France) had the force of law, hut Pope Nicholas having answered 
that all the pontifical letters had the same authority, they were 
henceforward accepted, and passed in tununto the later canonical 
collections No doubts found expression until the 15th century, 
v hen Cardinal Nicl olas of Cusa (d 1464) md Juan Torqucmida 
l rl 1468) ireeh expressed tliur suspicions Moie than one, scholar 
oi the lfilh ceptur\ George Ces'andu, E'a=mus, and the two 
1 diLo'-s of the Decretam of Gr.unn Dmnouhn (d 1568) and Le 
(onte (cl 157?), decisively 1 ejected the PiL«c Decretals This 
contention was agtin upheld m the iorm 01 a violent polemic 
■’giuist ‘he papacy, o> the Centuiwtors of Magdeburg ( Ecc’esias 
lira liutana, Bade, T559— -4; , the attempt at refutation bv the 
lesuit Torres Oritur Mngdel irg Ubn guv’qut 

I lorence, 1572) provoked a violent rejoinder from rhe Prote-Lirt 
minster David Blondel (Pseudo Isidorus 1 1 7 urmnm raptilantes, 
Geneva, 1620) Sinte then rhe lonclmion ha*- been accepted’ 
and ill researches have been 01 an almost extlusivclj historical 


Date — The author shows himseli acquainted with the False 
Capitularies, three books of capitularies of the Trankish kings 
(mostly spurious) purpoitmg to have been written by a certain 
Benedict, a deacon ot Mainz These are for civil legislation what 
the False Decretals are for ecclesiastical, and their date, 847, 
gives the earliest possible date for the latter , on the other hand, 
in a letter of Lupus, abbot of Ferneres, written in 858, and in the 
synodical letter of the council of Quierzy m 857 are to be found 
quotations which are certainly from these false decretals, and 
further, an undoubted allusion occurs in the statutes of Hmcmar 
to his diocese on Nov 1, 852 The composition of the collection 
may then be dated approximately at 850 

Ann of the Forger . — This is clearly stated in his preface , the 
reform of the canon law, or rather its better application But in 
what particular respects he wishes it to be reformed can be best 
deduced from certain preponderant ideas which make themselves 
felt m the apocryphal documents He constantly harps upon 
accusations brought against bishops and the way they were 
judged, his wish is to prevent them from being unjustly accused, 
deposed or deprived of their sees, to this end he multiplies the 
safeguards of procedure, and secures the right of appeal to the 
pope and the possibility of restoring bishops to their sees His 
object, too, was to protect the property, as well as the persons, 
of the clergy against the encroachments of the temporal power 
In the second place, Isidore wishes to increase the strength and 
cohesion of the churches, he tries to give absolute stability to 
the diocese and the ecclesiastical province , he reinforces the rights 
of the bishop and his comprovmcials, while he initiates a deter 
mined campaign against the ehoreptscopi, finally, as the keystone 
of the arch he places the papacy These aims are most laudable 
and m no way subversive 

Canonical Influence — It is certain that in 864 Rothad of 
Soissons took with him to Rome, if not the collection, at least 
important extracts from the pseudo Isidore, M Fournier has 
n‘od 01* *V Vf*"’ - ' of ‘he •'"p" c f t “> 1 
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tury, only two or three insignificant citations of the pseudo-Isidore 
have been pointed out, the use of the pseudo-Isidonan forged 
documents did not become prevalent at Rome till about the middle 
of the 11th century, m consequence of the circulation of the 
canonical collections in which they figured, but nobody then 
thought of casting any doubts on their authenticity One thing 
only is established, and this may be said to have been the real 
effect of the False Decretals, namely, they gave a powerful impulse 
m the Frankish territories to the movement towards centralization 
round the see of Rome, and opposed legal obstacles to unjust pro- 
ceedings against the bishops 

Bibliography —The best edition is that of P Hinschius, Decrelales 
pse ido Indonai ar el capitula Anpln nm (Lcip_ig 186 j) In it the 
authentic text" are prmtid in two column-) the lorgcrics across the 
"hole width 01 the pain in important pieiise ot cexwm pages 
contains, brack-, the cli ciiication of the , a profound study 01 
the sources end other question-, bearing on the collection The nation- 
als and plart 01 compo ltion has been the subject of much dis 
cussion The view tint iluv origin liul at Rome has long been 
abandoned Hm-duus and others irguc that the> v ert composed in 
the province of Reim- v i lor mslanci Hinsclnus, Preface p ceviu , 
Tardif, Hisloire des <o tn s du droit amomque (1887), Schneider 
De Lchrt dir K rchinrech'squePen (iRqi) The latter atterwaiils 
inclined to place them in the Provmci ot lorn-, and at Le Mans 
a < oucluiion defended by Sim=on Die Lnts'rh ing dir pseud undormn 
tsehen rahehungen (1886) and bv Fournier,, ha Ouestion dr, tan t-, 
decre tales” in the A ou >tlle Re.ue ktslonque de droll bcn f us el 
1 the Re <ue d'histoire ecJhiaslique de 



DECURIO— DEDICATION 


DECURIO, a Roman official title, used in three connections 

1 A member of the senatorial order in the Itilian towns, and 
in provincial towns organized on the Italian model The number 
of decunones was usually ioo The quahlications for the office were 
fixed m each town by a special law (lex mumcipalis ) Cicero alludes 
to an age limit, to a property qualification and to ccitain conditions of 
i ank The piethod of appointment varied Ciceio speaks of the senate 
in the Sicilian towns as appumted b> a \ ote of the township But m 
most towns the chief magistrate drew up a list (album) of the senators 
everv five years The decunones held office foi life They were con 
v ened bv the magistrate, who presided as m the Roman senate Their 
powers were extensive In all matters the magistrates were obliged to 
act according to their direction, and m some towns they heard cases of 
appeal against judicial sentences passed by the magistiate By the time 
of Julius Caesar (45 bc) special privileges were conferred on the 
decunones, including the right to appeal to Rome for trial in cuminal 
cases Under the pnncipate their status underwent a marked decline 
The office was no longer coveted, and means were devised to compel 
members of the towns to undertake it By the time of the jurists it had 
become hereditary and compulsory This change was largely because 
of the heavy financial burdens which the Roman government laid on the 
municipal senates 

2 The president of a decuria, a subdivision of the curia (qv) 

3 An officer in the Roman cavalry, commanding a troop of ten 
men (decuria) 

Bibiiography — W Liebenam, Stadtcverwallimg tin romischen 
katserrciche (iqoo) , Pauly-Wissowa, Realencyklopadie (1901) , A H 
J Greemdgc, Roman Public Ltje (1901), J E Sandy s, Companion 
to Latin Studies (1921), with useful bibliography, W E Heithnd, 
The Roman Republic (1923) 

DEDEAGATCH, officially known as Alexandroupolis, a sea- 
port of Western Thrace in the Hebros province, 10 mi N W of the 
Mantsa (Erros, Merig) estuary, on the Gulf of Enos (Enez), an 
inlet of the Aegean sea Pop about 12,000, Greeks and Armeni- 
ans A monastic community of Dervishes, of the Dede sect, which 
was established there in the 15th century, shortly after the Turkish 
conquest, gave the place its name Until 1871 D6d£agatch was 
a mere cluster of fishermen’s huts Then settlers attracted by the 
possibilities of trade in the products of the valoiua oak forest 
near by gathered there In 1884 R was made a sanjak In 1889 
the Greek aichbishopnc of Enos was transferred to Dedeagatch 
On the opening, in 1896, of the Constantinople Salonika (now 
Istanbul-Thessalomke) railway, a large proportion of the transit 
trade which Enos (Enez), situated at the mouth of the Mantsa, 
had acquired, was diverted to Dedeagatch, and an era of unprec- 
edented prosperity began, but when the railway connecting Bur- 
gas on the Black sea with the intenor was opened, in 1898, 
Dedeagatch lost all it had won from Enos Because of the lack of 
shelter in its open roadstead, the port did not become the great 
commercial centre which its position otherwise qualified it to be 
It is, how ever, one of the chief outlets for the gram trade of the 
Adrianople (Edime), Demotica and Xanthi districts In the Bal- 
kan War of 1913 the town was occupied for a time by Greeks but 
later handed to Bulgana In 1915, when Bulgana annexed the 
coastal plains from the Mantsa to the Struma, Deddagatch became 
permanently Bulganan until 1918 After the collapse of Bulganan 
opposition in 1918 the town was used for the concentration of 
British troops against the Turkish frontier When the peace 
treaty drew the Bulganan frontier along the mountains north of 
the coastal plains Dedeagatch fell to Greece After the treaty of 
Lausanne the Greek frontier was withdrawn to the Mantsa nver 
Dedeagatch became a frontier town and Enos fell to Turkey In 
1941 Dedeagatch was occupied by Bulgaria 

See Admiralty Handbook oj Macedonia, pp 46^-464 (1920), pur- 


porting analysis In the third, he created the modern theory of alge- 
braic numbers, in which unique factorization 15 restored to algebraic 
integers by means of the ideals (not to be confused with Ernst 
Rummer’s earlier ideal numbers) which he invented The concepts 
of this theory permeate modern algebra Indicative of Dedekmd’s 
flair for what was to increase in general interest after his time, his 
works of 1897 and 1900 on dual gioups anticipated parts of the cur 
rent theory of lattices developed after 1933 Dedekind’s collected works 
were published in three volumes, 1930, 1931, 193 2 (E T B ) 

DEDHAM, a town of Massachusetts, U S , on the Charles 
river, 10 mi S W of Boston, the county seat of Norfolk county 
It is served by the New York, New Haven and Hartford railroad 
The population was 18,499 ln I 9S° an d 15,508 m 194° The town 
is primarily residential, with some manufacturing of paper prod 
ucts Dedham was one of the first two inland settlements of the 
colony, “planted” in 1635 and incorporated in 1636 

A free pubhc school, supported by direct taxation, was es 
tabhshed m 1645 

DEDICATION, the setting apart of anything for a special 
object, especially the conseciation of altars, temples and churches, 
also the inscription prefixed to a book, etc , and addressed to some 
particular person, formerly designed to gain the patronage of the 
person addressed In law, the setting apart by a private owner 
of a road to pubhc use (See Highway ) 

The Jewish Feast of Dedication was observed for eight days 
from the 25th of Kislev (te , about Dec 12), to commemorate 
the purging (164 bc) of the temple after its desecration by 
Antiochus Epiphanes See 1 Macc 1, 20-64, iv, 36-59, 2 Macc 1, 
9, 18, ii, 16, v, 15-16, vi, 1-11, John x, 22, also Josephus, 
Antiq , vu, 6-7, xu, v 4 (where it is called the Feast of Lights) 

Dedication, of Churches — The custom of solemnly dedi 
eating buildings set apart for Christian worship must be almost 
as old as Christianity itself Before the reign of ConsLantine 
Christian churches were few, and any pubhc dedication of them 
would have been dangerous in those days of persecution But 
from the early 4th century allusions to and descriptions of the 
consecration of churches become plentiful 

Like so much else m the worship and ritual of the Christian 
Church, this service is probably of Jewish origin The hallowing 
of the tabernacle and its ornaments (Exod xl), the dedicition 
of the temples of Solomon and Zerubbabel (1 Ki vm, Ezri vi), 
the rededication of the latter by Judas Maccabaeus ( see above), 
the dedication of Herod’s temple (Josephus, Antiq xv, xi, 6), 
and Jesus’ recognition of the Feast of Dedication (John x, 22, 23) 
—all support this hypothesis 

Eusebius (Hist Eccles, x, 3-4) speaks of the dedication of 
churches rebuilt after the Diocletian persecution, including that 
of the church at Tyre m ad 3 14-3 15 The consecrations of the 
church of the Holy Sepulchre, built by Constantine at Jerusalem 
(ad 335), and of other churches after his time are described by 
Eusebius and other ecclesiastical historians From them we gather 
that every consecration was accompanied by a celebration of 
the Holy Euchanst, a sermon and special dedicatory prajers 
St Ambrose and other writers mention also the deposition of 
rehes, and a vigil overnight, and there are occasional references 
to the tracing of the Greek and Latin alphabets on the pavement 
of the church 

The separate consecration of altars, by sacerdotal blessing and 
unction with chrism, is prescribed 111 canons of the councils of 
Agde (506) and Epaone (517) St Columbanus (d 615) is said 
to have also used holy water (Walafnd Strabo, Vita S Galh, cap 
6) At’ an early date the nght to cohsecrate churches was re 
served to bishops, as by the council of Braga in 563 and in the 
8th-century Insh collection of canons known* as “Synodus 
Patntu ” Accordingly, it is m the pontifical that we find the 
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(1888) and liber die Iheorte aer ganzen ulgebratscnen Aamert Uo7y, 
1894) Each of these profoundly influenced current mathematics 
In the first, he defined and exploited the "cuts” later named after him, 
which passed mto the standard course to the real number system sup- 
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There is a preliminary office for laying a foundation stone 
(Maskell, pp 191-94) On the day of consecration the bishop 
vests in a tent outside the church, proceeds thence to the church 
door, a single deacon being inside the church, and there blesses 
holy water, twelve lighted candles being placed outside and twelve 
inside the church He sprinkles the walls all round outside, and 
knocks at the door, these two actions are repeated twice and 
after the third knocking he enters the church with his attendant 
clerics, all laity being excluded He then fixes a cross m the centre 
of the church and the litany is said, including a special petition 
for the consecration of church and altar He next inscribes the 
Greek and Latm alphabets, in form of a St Andrew’s cross, on 
the pavement cindered for the purpose, blesses water, mingled 
with salt, ashes and wine, and sprinkles thnee the walls inside 
the church, then the centre of the church longwise and crosswise 
on the pavement, and then goes round the outside of the church 
sprinkling it thrice Returning to the centre of the church he 
sprinkles holy water to the four points of the compass and 
toward the roof Next he anoints with chrism, the twelve internal 
and twelve external wall crosses, afterwards perambulating the 
church thnee inside and outside, censing it 

Consecration of Altar — Then follows the consecration of the 
altar Holy water is mixed with chrism, and with the mixture the 
bishop makes seven crosses on the altar The altar is sprinkled 
seven times or thnee with water not mixed with chnsm, and the 
altar-table is washed, censed and wiped A cross is made with oil 
of catechumens in the centre of the altar, the altar-stone is 
anointed with chnsm, and the whole altar is rubbed with oil of 
catechumens and with chrism Incense is blessed and the altar 
censed, five grams of mcense being placed crosswise m the centre 
and corners, and on the grains five slender candle-crosses, which 
are lit Afterwards the altar is scraped and cleansed, the altar- 
cloths and ornaments are sprinkled with holy water and placed 
on the altar, which is then censed The service ends with the 
celebration of mass The various collects, psalms, anthems, bene 
dictions, etc , have been omitted for the sake of brevity 

The Sarum rite described above is substantially identical with 
that of Roine, but the latter contains m addition one important 
feature, viz , the translation of relics, found also in the Galilean 
and other uses After the sprinkling of the church, the bishop 
prepares cement at the altar He then goes to the place (outside 
the church) where the relics have Been placed overnight and carries 
them m solemn procession to the church door, where he addresses 
the people and the founder, and two decrees of the council of 
Trent are read, together with the deed of foundation Then the 
bishop, anointing the door with chnsm, enters the church with 
the relics and deposits them m the cavity on the altar, censes 
and covers them, and anoints the cover The altar is then censed 
and wiped, as in the Sarum order 

This use of rehes goes hack to the time of St Ambrose (see 
above), but was not universal The council of Cealchythe 
(Chelsea) in 816 ordered that part of the consecrated Host 
should be enclosed if rehes were not obtainable The tracing of 
the Greek and I,aUn alphabets on the church floor can be traced 
hack certainly to the beginning of the 10th century, and is doubt- 
less earlier Its origin and precise meaning are unknown, but 
vanotis explanations have been suggested by Rossi and others 
The annual commemoration of the dedication of a church is 
probably as old a custom as that of dedication itself In the 
Roman Catholic Church at is observed as a double feast of the 
first class, with octave 

' r he dedication service of the Eastern Church is long and 
elaborate (see *J M Neale, Hist of the Holy Eastern Church, 
part 11 , 1850, pp 1042-45) Rehes are prepared and guarded 
overnight in a neighbouring sacred church On the day, the 
bishop goes to the latter, vests and returns m procession with 
the relics to the new church and goes round it When he comes 
to the door the relics are laid on a table called the tetrapodion 
and the epistle and gospel are read A second and third pro 
cession follow, after which the bishop is admitted into the church, 
the relics are placed in the reliquary and set on the altar, and the 
bishop is wrapped in a roll of linen over his vestments He then 


washes the altar with warm water and with wine and make; 
crosses on it with chrism The altar is vested and the service 
ends with the liturgy, which is repeated doily for seven days 
There is no authorized form for the dedication of a church 
in the reformed Church of England A form was approved by 
the convocation of Canterbury in 1712, and an almost identica 
form was submitted in 1715, but neither form ever received roya 
sanction Anglican bishops have, however, drawn up forms foi 
use in their various dioceses In the diocese of London, for in 
stance, the bishop, attended by clergy and churchwardens, re 
ceives outside the west door a petition for consecration, tht 
procession then moves round the whole church outside, whilf 
certain psalms are chanted On again reaching the west door tht 
bishop is admitted after knocking thrice and advances to tht 
east end of the church He there lays the keys on the tablf 
“which is to be hallowed ” The Vent Creator is sung, followed by 
the litany with special suffrages The bishop then blesses the 
font, chancel, lectern, pulpit, stalls and holy table The deed oi 
consecration is read and signed and Holy Communion is cele 
brated The Church of Ireland and the episcopal Church oi 
Scotland have no fully authorized form of dedication, but vari- 
ous forms have been issued on episcopal authority 
DEDIFFERENTIATION, a biological term meaning the 
reverse of differentiation, % e , for processes which lead to organ- 
isms or their parts reverting to greater simplicity, the tern 
reduction has also been employed, but is unsatisfactory as it is 
in demand for chromosome-reduction ( See Cytology ) Dedif 
ferentiation in its strict sense should not be applied to simple 
cases of degeneration, but in practice it is often impossible tc 
draw the line 

Dedifferentiation m many Protozoa (qv) may be a regular and 
physiological phenomenon When Protozoa with eompheated 
structure, such as many Ciliates, reproduce by simple fission, many 
of the old structures dedifferen- 
tiate, the daughter-cells acquiring 
new organs of the same kind by 
new differentiation In Bursarta, 
Lund has shown that, m addition, 
damage or unfavourable con- 
ditions will cause the whole ani- 
mal to revert to a sphere without 
any trace of normal differentia- 
tion Redifferentiation to the 
normal form may occur from this 
state or from any stage m the 
process Similar total dedifferen- 
tiation occurs m the encystment 
of Bursarta and many other uni- 
cellular forms 

Starvation is a frequent cause 
of dedifferentiation The com- 
mon Hydra, by this and other 
means, may be made to lose all 
its tentacles, and eventually re- 
vert to a mere spheroid with no 
mouth, and similar phenomena 
have been described m sea- 
anemones The common jelly- 
fish Aureha, kept without food, 
shrinks enormously m bulk, some 
parts, eg, the gelatinous bell, 
being much more reduced than 
others like the mouth-tentacles, specialized tissues lose their 
histological differentiation, e g , the genital organs and the special 
sense-organs, the tentaculocysts In the worm Ophryotrocha, 
remarkable dedifferentiation occurs if it is damaged or mutilated 
In starvation, there will clearly be a “struggle of the parts,’ 1 
the kss resistant breaking down and serving as food for the rest 
Starvation itself is apparently favourable to dedifferentiation, but 
when this has once begun, the tissue can be more readily made 
to degenerate into mere food-materials This differential resist- 
ance of tissues has sometimes been turned to physiological ac- 



FlG 1 STAGES IN THE DEDIFFER 

ENT1AT10N OF THE TENTACULOCYST 
OF AURELIA BY STARVATION 


(1) Norma! tantaculocyet (2) 
Slightly dodlfforenllatod (3) Dedif 
forontlated to a email knob without 
the characteristic structure 
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count m higher forms, eg, the salmon's sexual organs grow 
enormously while the fish is in fresh water, though it takes no 
or negligible food during this time The necessary matenal is 
supplied by the dedifferentiation and later degeneration of the 
muscles Similarly the wing-muscles of the queen ant are so 
constructed that when she breaks off her wings after the nuptial 
, flight, they dedifferentiate, even- 



OPHRYOTROCHA PUERIMS 
On left, anterior and poiterlor endt of 
body, normal Right and oentre, 
partial and almoit complete dediffer- 
entiation after Injury 


tually becoming converted into 
food-material 

Dedifferentiation is often com- 
plicated by resorption When 
the process has reached a certain 
stage, many kinds of cell migrate 
out of the tissues In higher 
forms with massive tissues this is 
not possible, and resorption is 
usually effected by phagocytes 
devouring the dedifferentiating 
cells This is so in the tail- 
resorption of metamorphosing 
tadpoles, the tissues begin to de- 
differentiate, but are subsequently 
attacked by phagocytes 

In lower types, the fate of de- 
differentiating organs is largely 
determined by the space dVall- 
able to the emigrating Cells, e,g., 
m colonial Hydroids, such as 
Obelta, when exposed to un- 
favourable conditions, the polyps 
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of Hydroid stems ( Corymorpha ) he obtained dedifferentiation 
which led to complete obliteration of the original polarity On 
being replaced in sea water, regeneration took place, but at right 
angles to the direction it would have taken if no dedifferen- 


tiation had occurred 

The Ascidians are the most highly organized animals m which 
total dedifferentiation is possible This has been best worked 
out m Clavelma Halved animals may, in the midst of normal 
regeneration, dedifferentiate to a small opaque spheroid, from 
which later a whole organism may arise Intact whole animals, if 
small, may also dedifferentiate thus Dedifferentiation may be in- 
duced by leaving in unchanged water, redifferentiation by change 
of water Two successive dedifferentiations, each followed by re- 
differentiation, have been obtained in a single animal, though de- 
prived of food throughout The 
mtemal organs become greatly 
simplified, and different parts 
are affected at a very different 
rate, the cells revert to an em- 
bryonic type Recovery is not 
possible from the most extreme 
stages, but at all earlier stages 
the process is reversible 
Schultz has attempted to show 
that dedifferentiation is a true 
reversal of normal development, 
but later work shows that this 
view is untenable The struc- 

tural chahges seen are mainly due 

iFuf 4.— DEDiFtERENTiAtioN a tot> to the cells reverting to the “em- 
reborption in obeua btyonic” type, roughly cubical 
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begins* and cells start migrating Into due to any mystenOUS force 
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- *' 1 -piifiiu (G) omc, but because this type has 

the least amount of surface rela- 
tive to volume, to maintain any 
1 1 iial performance of work against the 
/ 'm'lis beyond the powers of cells ex- 
it conditions The picture is compli- 
."n "i ao » 1 > '(.,<> , -,i st, the facility with which different 

kid ci ci 1 m 1 < i' 01 t ieir tissues; secondly, the different 

resistance of cells, leadmg to the least resistant breaking down and 
becoming food-material for the others 

Behaviour which may perhaps be included under dedjfferen- 
tiation is that of (eg) certain Plananan flatworms when starved. 
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DE DONIS CONDITIONALIBUS — DEDUCTION 


These do not revert to a morphologically simpler state, but Be- 
come smaller, living upon their own capital As Child showed, 
these reduced specimens not only acquire the proportions of nor 
mal young animals, but are in most respects physiologically 
young, they have undergone rejuvenation (qv) Here the de- 
struction of reserves and the altered surface volume relations 
probably effect the change automatically 

Sea-urchin larvae dedifferentiate readily in unfavourable con- 



entiation with new polarity 

(1) A pi 000 of cul stem + It the end nearrat to th» polyp v2) The tame 
after dedifferentiation In dilute aloohol In seawater (3) and <4) When 
replaced In pure seawater ^differentiation ooouri but the now stem 
axlt Is at right angles to the old the polyp being formed where oxygen Is 
most abundant 

ditions, resorbing arms and skeleton, and eventually becoming 
mouthless lumps This tendency has been taken advantage of in 
nature, and dedifferentiation of larval tissues, followed by their 
resorption into the adult rudiment, is the method of normal 
metamorphosis (qv) 

A striking type of dedifferentiation is that of tumour tissue 
malignant and otherwise When a tumour is formed, the cells 
of the tissue from which it arises lose some of their differentia 
tion Roughly speaking, the greater the malignancy, the nfore 
complete the dedifferentiation ( See Cancer ) This type' of 
dedifferentiation apparently differs importantly from that hither- 
to discussed, for tumour cells are characterized by undue ac- 
tivity and multiplicative power, whereas in the other type activity 
is reduced, and multiplication, if present, stopped Possibly the 
existence of histological differentiation is only possible at a not 
too high level of metabolic activity, and relatively such stable 
scaffoldings as connective tissue fibrils, muscle-fibres, ncrve- 



acuvities ere keyed at a certain pitch, and are broken dovn when 
they are higher, just as to use a rough analogc sandbanks ar< 
onl> laid dovn in a river when us rate of flow is suitable and 
are destro>ed it its speed increases On the principle of the 
struggle oi the parts, it would be expected further that n cell- 
rnetaboUsm were altered so as to encourage ceU reproduction les- 
food-material would be available tor maintaining structural dif 
ferentiation or for activities such as secretion However, tbe=e 
views, though interesting, are admittedly speculative They do 



not in any case cover all the facts, since differentiation can be 
shown to be sometimes caused by presumably chemical stimuli 
from another kind of tissue, e g , when kidney tubule tissue is 
cultivated alone in aitificial media {see Tissll Cui.tuke) its 
cells dedifferentiate entirely, but when connective tissue is added, 
the tubule-cells differentiate to form regular tubules 

In any event, it is a well established fact that active cell multi- 
plication is incompatible with the maintenance of differentiation , 
we may accordingly correlate the dedifferenliation of cancer cells 
with this fact, and conclude that its origin is different fiom the 
dedifferentiation correlated with lowered activity 

Dedifferentiation associated with increased cell multiplication 
is also seen in regeneration In many cases, the first process oh 
served at the cut surface after wound-healing is rapid multiplica 
tion of cells to form a so called , 
regeneration blastema, consisting 
of cells dedifferentiated as far as 
visible characteristics go That | 
they are also dedifferentiated 11 
other respects is shown by the 
interesting results obtained in 
newts, where grafting of a young 
regeneration blastema, eg, of a 
limb, to some other region, e g , 
the newly cut stump of the tail, 
will cause the blastema to com 
plcte the organ on to which it is 
grafted, instead of that by which 
it was first regenerated (See Re- 
generation IN ANIMALS, EX- 
PERIMENTAL Embryology ) 

It will be seen that several di- 
verse processes are at present 
lumped together under the head 
of dedifferentiation Not only is 
the dedifferentiation correlated 

with increased multiplicative ac i*""”' “ r °'""™ 

tmty to be sharply distinguished fis 7 —dedifferentiation i n 
from that correlated with de- clavelina 
press, on of activity, but among SjWi.VWn"' 

depressant agencies starvation, at dedifferentiate more rapidly than 
least in moderate degree, proba “there 

bly has a different, less pathological effect than exposure to 
chemically unfavourable conditions Distinction should also be 
made between reversible dedifferentiation and that which is irre- 
versible and therefore leads to degeneration (though reversible 
dedifferentiation, if long continued, often passes over into irrevers 
lble) In reversible cases, investigation is needed as to whether 
the dedifferentiated cells themselves redifferentiate (as in Proto- 
zoa, and undoubtedly in some Metazoan cases, e g , in early stages 
of Clavelma’s dedifferentiation), or whether they degenerate, and 
redifferentiation occurs from undifferentiated “reserve” cells In- 
vestigation is also needed with reference to “metaplasia” — the 
capacity for tissues to transform from one differentiated type into 
another While this undoubtedly occurs, it is probably confined 
to the power of a tissue to pass from lower to higher grade of 
differentiation, as when non cornified epidermis becomes converted 
into cornified under abnormal stimuli , and to rcdifferentiation in 
a new dilution auir passing thiough a cWbercniieted phase in 
which cell multiplication has taken place, as in ihe ahove-ntcd 
example irom regeneration The studv of ti-ue culture mav 
solve «evcr> I of the«e problems 
See also Recntration in \mmaj-, Tyi'cri umal I-merv 
OLOCV, CaNCIR, T IsbUL Cllture 

Bjiiliocr iptiy — L Srhi'Uz, “fiber Lml chrbiri 1 ntw u klungspro- 
du'mt.e ubtr In -ick'ungwckan* 
lx goo) , t- M ChiV S fn* set net and JtpjULtnctceme IijiO B 
Durkcn, Finiiniung m de rxj>,r,n-L»<o>t,ologi> ',qhj 1 , } a Hu' Icy 
Quart J Vhjr Sri fiQJiJ , Afoik/ Robert, \M k nan rj end 
Evolution (iqa6) y ^ g\ 

DE DONIS CONDITIONALIBUS w Lmml 
DEDUCTION, a icmi used m conmon pailante for the 
process of taking avvav from, or subtracting (as m mathematics), 
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and specially for the argumentative process of arriving at a con- 
clusion from evidence, * e , for any kind of inference (from Lat 
deducere, to take or lead from or out of, derive) Two forms of 
the verb are used, “deduce” and “deduct”, originally synonymous, 
they are now distinguished, “deduce” being confined to argu- 
ments, “deduct” to quantities In this sense it includes both ar- 
guments from particular facts and those from general laws to 
particular cases In logic it is generally used m contradiction to 
“induction” for a kind of mediate inference m which a conclusion 
(often itself called the deduction) is regarded as following neces- 
sarily under certain fixed laws from premises This, the most 
common form of deduction, is the syllogism ( q v , see also 
Logic), which consists in taking a general principle and deriving 
from it facts which are necessarily involved in it This use of 
deduction is of comparatively modem origin, it was originally 
used as the equivalent of Aristotle’s hiraycoyr] (see Prior Ana- 
lytics, B xxv ) The modern use of deduction is practically iden- 
tical with the Aristotelian <ruXXoyi<r/Los Logical usage is some 
what inconsistent On the one hand, Deduction is said to be from 
a universal premise , on the other hand, even syllogisms consisting 
of singular propositions only are described as deductive To se- 
cure consistent usage it is best to apply the term deduction to all 
inferences from a universal proposition (even to immediate in 
ferences of a singular or particular proposition from a universal) 
and to no other inference (such as smgular syllogisms) Another 
source of confusion lies m the fact that m Mathematics the term 
deduction is sometimes used as synonymous with Analysis Des- 
cartes’ “deductive method” is often misunderstood for this reason 
as it covers both deduction proper and this analytic method 

DEE, JOHN (1527-1608), English mathematician and astrol 
oger, was born in London, and educated at St John’s college, 
Cambridge, becoming a fellow of Trmity He spent two years at 
Louvain and at Rheims in study and lecturing, returning to 
England m 1551, when he received a pension from Edward VI, 
which he exchanged for the living of Upton-on Severn Soon 
after Mary’s accession he was imprisoned on a charge of using en 
chantments against the queen’s life, but was released in 1555 Dee 
enjoyed the favour of Queen Elizabeth He was asked to name a 
propitious day for the coronation, gave lessons to the queen m 
the mystical interpretation of his writings, was sent abroad m 
1578 to consult with German physicians and astrologers on the 
nature of her illness, and was employed by her in establishing the 
claim of the Crown to the overseas countries discovered by British 
subjects In 1581 began his collaboration with Edward Kelly, who 
professed to have discovered the philosopher’s stone and to be 
able to raise spirits The two spent the years 1583-89 m Poland 
and Bohemia under the patronage of Albert Laski, palatine of 
Siradez Dee returned to England in 1589 He was helped over 
his financial difficulties by the queen and his friends In May 1595 
he became warden of Manchester college In Nov 1604 he re 
turned to Mortlake, where he died in Dec 1608, at the age of 81, 
in the greatest poverty Dee’s Speculum or mirror, a piece of 
solid pink-tinted glass about the size of an orange, is preserved in 
the British Museum 

His principal works are Propaedeumata aphoristtca (1558), 
Monas hteroglyphica (Antwerp, 1564), E pis tola ad Fredencum 
Commandimm (Pesaro, 1570), Preface Mathematical to the 
English Euclid (1570) , Divers Annotations and Inventions added 
after the tenth book of English Euclid (1570) , Epistola praefixa 



DEE, nver, south Aberdeenshire, Scotland, flowing generally 
eastwards from its source in the west of the county till it reaches 
the North Sea at the city of Aberdeen It rises m the Wells of 
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Dee, a spring on Ben Braenach, one of the Cairngorms, at a height 
of 4,061 ft With its tributaries the river diains an area of 1,000 
sqm Rapid and turbulent during the first half of its course of 
90 m , it broadens below Aboyne and the rate of How is diminished 
The channel towards its mouth was artificially altered in order to 
provide increased dock accommodation at Aberdeen, but, above, 
the stream is navigable only for barges and small craft for a few 
miles It runs through beautiful scenery especially in Braemar 
About two miles above Inverey it enters a narrow rocky gorge, 
300 yd long and only a few feet wide at one part, and forms the 
rapids and cascades of the famous Linn of Dee One of the finest 
of Scottish salmon streams, it retains its purity almost throughout 
The principal places on the Dee are Castleton of Biaemar, Balia 
ter, Aboyne, Kincardine O’Neil, Banchory, Culter and Cults 
DEE, a river of Wales and England It rises in Bala Lake, 
Merionethshire Leaving the lake near Bala, it flows north Last 
to Corwen and turns east past Llangollen to near Overton, and 
then bends nearly north to Chester, and thereafter north west 
through a great estuary into the Irish Sea In the Llangollen dis- 
trict the Dee crosses Denbighshire, and thereafter forms the 
boundary of that county with Shropshire, a detached part of Tlmt, 
and Cheshire From Bala to Overton (35 m), the river falls about 
330 ft , and its course lies through a narrow, beautiful valley, en 
closed on the south by the steep slopes of the Berwyn Mountains 
and on the north by a succession of lesser ranges The Vale of 
Llangollen is especially famous Here an aqueduct of the Shrop- 
shire Union canal bestrides the valley, it is a remarkable engineer- 
ing work completed by Thomas Telford in 1805 The Dee has a 
total length of about 70 m and a fall of 530 ft Below Overton it 
debouches upon its plain track Below Chester it follows a straight 
artificial channel to the estuary, and this is the only navigable poi 
tion The estuary, which is 14 m long, and 5^ m wide at its 
mouth, between Hilbre Point and Point of Air, is not a commercial 
highway like the Mersey, for at low tide it becomes a vast expanse 
of sand, through which the river meanders m a narrow channel 
The tide rushes in with great speed over the sands, and their dan 
ger is illustrated in the well-known ballad “The Sands of Dee” by 
Charles Kingsley The Dee drains an area of 813 sq m 
DEED, m law, a contract in writing, sealed and delivered by 
the party bound to the party intended to benefit Contracts or 
obligations under seal are called m English law specialties, and 
down to 1869 they took precedence m payment over simple con 
tracts, whether written or not Writing, sealing and delivery are 
all essential to a deed The signature of the party charged is 
not material, and the deed is not void for want of a date De 
livery, it is held, may be complete without the actual handing over 
of the deed, it is sufficient if the act of sealing were accompanied 
by words or acts signifying that the deed was intended to be pres 
ently bindmg, and delivery to a third person for the use of the 
party benefited will be sufficient On the other hand, the deed 
may be handed over conditionally as an escrow, in which case 
it will not take effect as a deed until the conditions are per 
formed A deed indented, or indenture (so called because written 
m counterparts on the same sheet of parchment, separated by 
cutting a wavy line between them so as to be identified by fitting 
the parts together), is between two or more parties who con- 
tract mutually The actual indentation is not now necessary to 
an indenture The deed-poll (with a polled or smooth cut edge, 
not indented) is a deed in which one party binds himself without 
expression of any obligations undertaken by another party ( See 
Contract ) 

Statutes have been enacted in many of the United States, as 
m Great Britain and her colonies, setting forth certain short 
and convenient forms for deeds, thus giving effect to statutory 
provisions and forms In the United States a deed has the effect 
of feoffment with livery of seism or as a deed under the statute 
of uses or of any species of conveyance necessary to effect the 
intent of the parties and not repugnant to the legal requirements 
DEED REGISTRATION see Land Titles 
DEEMSTER or Doomster, the former title of an officer 
attached to the High Court of Justice m Scotland who pronounced 
the doom or sentence on condemned persons Mention of this 
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office is made m the Doomsday Book Deemster is the title pioper 
to each of the two justices of the Isle of Man 

DEER, originally the name of one of two Bntish species, the 
red deer or the fallow deer, but now extended to all the family 
Cervidae (see Aetiodactyla, Pecora, Ungulata) Briefly, deer 
may be defined as Pecora in which antlers are usually present 
in the male, when no antlers are developed, the upper canine 
teeth are elongated and sabrehke The antlers arise from pedicles 
or bony projections of the frontal bone, when a new antler is 
to be formed the summits of these pedicles become highly vascular 
and from the blood thus supphed a bony secretion is deposited 
Dunng its growth the antler is covered with soft, hairy skin, 
through which run a number of blood vessels, this skin is known 
as the velvet Toward the completion of the antler’s growth a 
more or less prominent ring of bone, the burr or coronet, is de- 
posited at its base just above the junction with the pedicle, this 
tends to constnct the blood vessels, and thus cut off the supply 
of blood from the antlers When the antlers are freed from the 
velvet— -a process usually assisted by the ammal rubbing them 
against trees — they have a more or less rugose surface, owing to 
the grooves formed in them by the nutrient blood vessels In 
the antlers of the red deer group, which form the type of the 
whole series, the following names have been applied to their 
different component parts and branches The main shaft is termed 
the beam, the first or lowest tine the brow antler, the second the 
bez antler, the third the trez antler, or royal, and the branched 
summit the crown, or surroyals 

The Cervidae are distributed all over Europe, Asia, northern 
Africa and America, but are unknown m Africa south of the 
Sahara They are essentially woodland animals and where forced 
to dwell in open country, as in the highlands of Scotland, become 
stunted Thus the prehistoric remains found in the Scottish 
peat bogs indicate that a moderate sized old-time red deer 
( Cervus elapkus), which was a forest dweller, was a third larger 
than well grown modem forms That this is not due to deteriora- 
tion of the stock, but primarily to the conditions of the environ- 
ment, is shown by the fact that the descendants of Scottish deer 
introduced into New Zealand are among the largest specimens 
known The existing members of the family are arranged m two 
subfamilies, the Moschmae containing only a single species, the 
musk deer, and the Cervinae, including not only the true deer 
but the muntjaks, roe deer, mule deer, etc 

The subfamily Moschmae is distinguished by the presence of 
a gall bladder and, in the males, a large caudal gland, and by the 
absence of antlers, face glands and foot glands The hemispheres 
of the brain are comparatively smooth, with few convolutions 
The subspecies are distributed over a large part of central and 
northeastern Asia, from Gilgit southward to Cochin China, and 
eastward to Korea The musk deer or kastura (Moscktts moscht- 
ferus') stands about 20 in at the shoulder, with the hindquarters 
elevated, but the Korean subspecies is smaller and more slenderly 
built The hair is thick and brittle, resembling pith, the general 
colour is brownish speckled with gray The ears are large and 
the upper canine teeth of the males greatly enlarged, projecting 
well beyond the hp margin The tail is very short, and the naked 
area of the muzzle is extensive Musk deer are forest-dwelhng 
animals, Usually found at considerable elevations, the males 
secrete the "musk,” from which the animal derives its name, in an 
abdominal gland The record specimen carries canine teeth which 
project out beyond the jawbone for a distance of 3 ^ in r these 
weapons appear to be chiefly used tor fighting, the bucks engaging 
in severe combats during the pairing season 

Ibo Cervinae 'has e no call bladdei or caudal gland but theie 
aie foot glands a* 'east 11 the bind hmbs (absuA m Pudu ) , 
antlers are, as a rule developed and are characten-uc of all true 
deer The cerebral hemispheres present numerous convolutions 
It is an interesting point that the ratio between bodv weight and 
antler weight increases with the absolute size of the animal 
Thus in the red deer (Cermts ehphus) it was found that m 
stags of mean weight 744 kg the antler weight was 2 2% of 
the total in stags 01 mci>n weight i 0 o 6 kg , it was 3 03^ and 
m those of an 8 kg, 421%, a point ox great evolutionary 


significance The growth of the antlers depends also upon a 
number of other circumstances which are favourable or un- 
favourable to the production of large, heavy antlers Lime in 
the soil is very important, and the amount of food available, de 
pending on the weather, is also influential The successive antlers 
of a stag increase rapidly in weight during the first few years, 
but after the nth year, and sometimes before, decrease again 
(“go back”) The percentage increments for the red deer from 
Wamham park are second year, 2306%, third, 72 2%, fourth, 
386%, fifth, 18 1%, sixth, 8 5%, seventh, 5 2% The antlers 
are used in fighting other stags and only exceptionally, or as a 
last resort, for defense, deer trusting rather to their fleetness to 
escape from an enemy It is a remarkable fact, however, that 
antlerless stags, which fight with their fore hooves, seem often to 
be able to vanquish their antlered rivals Most deer (but not the 
roe) are polygamous, the males fighting fiercely for possession of 
the females 

The subfamily contains 19 genera which vary in size from the 
pudu, standing only about 13^ in m height, to the gigantic moose 
and elk 

Muntiacus — The members of this genus agree with all the other 
Cervinae, excepting the reindeer and caribou ( Rangijer ), in the absence 
of antlers m the females and the presence of a small, bare muzzle 
They are known popularly as muntjaks or barking deer and are char- 
acterized by the tuskbke development of the upper canine teeth in the 
males, a feature in which these animals approach the condition found 
m the musk deer and resembling m this respect the tufted deer 
(Elaphodus) and the Chinese water deer ( Hydropotes ) Six species 
ana numerous subspecies have been described, all are small animals, 
with small and simple antlers consisting of a small brow antler and a 
beam, arising from long, bony pedicles which are continued downward 
to form prominent ridges on the frontal region of the skull In the 
females these pedicles are represented by small, bony prominences 
surmounted by tufts of hair The ears are small and the tail long and 
thm The various species are distributed over the Indo-Malayan region 
eastward as far as Sumatra and Borneo, a number of forms occur m 
China and one m Formosa, muntjaks do not extend into Japan The 
record length of the antlers, taken from the burr to the tip, is ioj in 
The males stand about 20 to 22 in m height at the shoulder and weigh 
about 38 lb 

Elaphodus contains but a single species, E cephalophus or Chinese 
tufted deer, distinguished irom the muntjaks by the small size of the 
antlers and by the supporting pedicles diverging mferiorly Further, 
the pedicular ridges on the frontal region are absent Four races are 
known, all confined to China In size these deer about equal the larger 
species of muntjak 

Dama.' — Two species of Duma are now recognized, D dama and 
D mesopolamica from Iran , they are popularly known as fallow deer 
In this genus, as in all the remaining genera except Hydropotes, the 
male canine teeth, when present, are not tusklike The antlers are 
large and are supported on short pedicles which do not form frontal 
ridges as in the muntjaks, the bez antler is normally absent, and the 
beam is palmated and bears numerous snags on the hinder edge The 
coat is usually spotted with white m summer, and the height at the 
shoulder is about 3 ft Originally the species were restricted to the Med- 
iterranean countries and Iran , the typical species has, however, been 
introduced into many parts of Europe The extinct Irish elk (Mega- 
ceros) is an allied genus 

Axis — Some authors regard the genera Axis, Hyelaphus, Rusa, 
Rucervus and Stka as subgenera of Cervus, but it seems more convenient 
to regard them as distinct The chital or spotted deer (Axis axis) 
resembles Dama m the coat being spotted with white , the antlers are, 
however, very different, being long, slender and not palmated They 
are three-tmed, the brow antler forming a right angle with the beam 
These Indian deer are of medium size, standing about 36 in at the 
shoulder , fine antlers measure as much as 39 in along the outer curve 

Hyelaphus — Closely alhed to the chjtal, the bog deer of the genus 
Hyelaphus are more stocky in build and the horn pedicles longer The 
auditory bullae are very large and the coat is either spotted in Bummer 
or uniformly coloured throughout the year The two species are con- 
fined to the oriental region H poremus is the best known 

Rusa — This genus includes large, medium-sized and small deer, 
normally carrying three-tined antlers ta which the brow antler forms an 
acute angle with the beam The coat 15 long and shaggy and uni- 
formly co'oured in the adults The specie- are widely distnbutcd over 
most 01 the oin.nl d region, extending northward 11-. far as Szechv in 
live epeur* arc rccognncd, of which the anihar (R unicolot) is the 
best known rills scenes is typical) a ni) mas-ivc animal si indin > 
as much as 'in at th< shoulder, some stags ca*-rv exceptionally large 
antlirs (ys to 30 in in length) 

Rucervus — In this genus the specie of which ,'rc large, the second 
(bc/> and third tinis are wanting and the beam divides into tour or 
moie branches the brow antler lorms either a right angle 01 continuous 
curve with the beam fhi range include a large part of southeast 
Asia, extending to the island 01 Hainan R du„aucellt, the barasingha 
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or swamp deer (confined to peninsular India), R schomburgki, Schom- 
burgks deer (remarkable for its many-tined antlers), and R thamm, 
the thamin (with cylindrical and rugose antlers, which have a long 
brow antler forming a continuation of the curve of the beam), are the 
best known 

Sika — The slka or Japanese deer of Japan and Manchuria are 
medium-sized deer related to the true deer but with smaller and simpler 
antlers, the latter are flattened and usually four-tmed The coat is 
spotted with yellowish white m summer , there is a white area bordered 
with black m the caudal region 

Cervus — In this genus, which includes the true deer, the antlers 
are more complex, usually having at least five tines The tail is con- 
siderably shorter than in Sika, and the coat colour uniform in the adult 
The following species are here regarded as belonging to the typical 
genus the red deer (C elafihus), wapiti (C canadensis), Yarkand stag 
(C yarkandensis), shou (C walhchi), Macneill’s deer (C macnetlli), 
hangul (C cashmtrtensis) and Thorold’s deer (C albiroslns) The 
typical species (C elaphus) is widely distributed, ranging over the 
greater part of Europe (excluding the Italian peninsula) and extending 
eastward to the Caucasus and Caspian provinces of Iran The largest 
of these red deer is the maral (C e rnaral ) from Iran, the height at the 
shoulder reaching as much as 4J ft The wapiti (miscalled elk in Amer- 
ica) is typically from east Canada , but in addition to the new world 
forms, several local races have been described from central and north- 
east Asia The wapiti may stand as much as 5 ft 4 m at the shoulder 
and carries very massive antlers Both red deer and wapiti have been 
successfully introduced mto New Zealand The shou and the hangul 
occur in the Himalayan region Some authorities prefer to consider 
the genera Axts, Hyelaphus, Rusa, Rucervus and Stka as subgenera of 
the genus Cervus 

Elaphurus is apparently most nearly related to the true deer 
The antlers divide a short distance above the burr, the front branch 
curving forward and again dividing, and the single hind branch pro 
jecting backward Only one species is known, E damdianus, the mi-lu, 
or Pfere David’s deer , the distributional range is uncertain, as this deer 
is known only from a herd formerly kept in the gardens of the Sum- 
mer palace, Pekin, and their descendants notably at Woburn abbey, 
England 

Odocoileus includes the white-tailed deer (0 vtrgtntanus), mule 
deer (0 kemtonus) and black-tailed deer (0 columbtanus) In this 
genus and those following, unlike Dama, Cervus, etc , the lateral meta- 
carpals are represented by them lower, and not then upper, extremities 
The antlers are large and the beam dichotomously forked, a subbasal 
snag is developed The deer included in this group are exclusively 
American, the range extending from Alaska to Peru, Bohvla and north- 
ern Brazil A large number of local races of the white tailed deer have 
been described, from both North and South Amenca The mule deer 
and black-tailed deer are found only in North Amcnca 

Blastocerus. — This genus is closely allied to the foregoing, but 
without metatarsal gland Tfye antlers are large, complex and lack the 
subbasal snag of Odocoileus Two species are known B dicholomus, 
the marsh deer , and the smaller B bezoarttcus, the Pampas deer, both 
South American The former species is the largest South American 
deer, nearly equalling the red deer B bezoarttcus is a little larger 
than a roe deer 

Hippocamelus is distinguished by the small, simple, dichotomously 
forked antlers, of which the front prong is the shorter, and absence of 
metatarsal glands Two species occur, both in South America 

Mazama — The deer of this genus are all small species, allied to 
Hippocamelus but distinguished by their antlers being unbranched 
spikes A large number of species and subspecies have been named, 
distributed throughout central and tiopical South Amenca, but the 
distinguishing characters are, m many instances, only very slight The 
typical brocket {M amertcana) is about 27 in in height at the shoulder 
and the coat is bright rufous in colour Some species are considerably 
smaller, notably M nana from the Matto Grosso 

Pttdu — This group contains two very small species, standing only 
13+ to 15 in at the shoulder, with very small spikelike horns, both from 
South Amenca 

Cnprrolus — T 1 - <• —*■ ■m— n 'r» r— 1 c 1 d -* *■» 1 1 ' 
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shoulder st to it ) and oroaa, overnangmg muzzles me European 
elk (4 dees dices) at one time extended throughout the greater part of 
northern Europe and part of northern Asia, but is now extinct m most 
parts of Europe, the Amencan moose ( A alces amencanus) from east- 
ern Noith Amenca is the typical moose During the winter a herd of 
moose will often trample down a space in the soft snow (“moose yard") 
to give them firm footing The gait of these animals is a curiously 
stiff-legged run, but they nevertheless possess a considerable amount of 


speed notwithstanding their ungainly appearance 

Ranglfer — The reindeer and caribou differ from all the preceding 
genera m that the female bears antlers and the muzzle is completely 
hairy They are medium or large m size , in some subspecies the antlers 
are massive and broadly palmated (R terraenovae ) , in otheis long and 
slender (J? t arcticus) The various races range over the northern 
parts of Europe and North Amenca as far south as northern Columbia 
and New Brunswick In many parts of its range Rangijer is migratory 
and is indispensable as a domestic animal to the Lapps of northern 

Hydropotes — In this genus antlers are entirely wanting, and the 
upper canines form long, curved tusks The Chinese water deer (H 
mermis) is the sole species , it stands only 20 in at the shoulder The 
general colour is rufous, much as in the brockets, and the range is con- 
fined to China and Korea 

Bibliography —R Lydekker, Deer of All Lands (1898), Catalogue 
of the Ungulate Mammals, British Mus ( Nat Hist ), vol lv (191s) , 
R Lydekker and J G Dollman, Game Animals of India (1924) For 
special points, see J G Dollman, Rowland Ward’s Records of Big 
Game (1924) and J S Huxley, Proc Zool Soc Lond (1926) 
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DEERE, JOHN (1804-1886), U S manufacturer and inven- 
tor of the steel plow, was born at Rutland, Vt , on Feb 7, 1804 
He attended Middlebury college for a short time, but left at the 
age of 17 to become an apprentice to a blacksmith in Middlebury 
He estabbshed his own smithy in 1825 Eleven years later he 
moved to Grand Detour, 111 , where he opened a shop in partner 
ship with Maj Leonard Andrus There he began experimenting 
with the use of steel, instead of wood, for plowshares, and in 1837 
he manufactured the first steel plow, moulded over a log By 1846 
the output of his small establishment was about 1,000 plows an 
nually The next year he went to Moline, 111 , where he founded 
his own firm, incorporated in 1868 as Deere & Company He con 
tinued as president of the company until his death at Moline 

DEERFIELD, a town of Franklin county, Mass , U S , on 
the Connecticut and the Deerfield rivers, 33 mi N of Springfield, 
served by the Boston and Maine railroad The population m 1930 
was 3,082 , m 1940 it was 2,684 by the federal census The greater 
part of the population is centred about the village of South Deer 
field The oldest of the several villages, Old Deerfield, some- 
times called “The Street,” extends along one broad thoroughfare 
lined with elms, through a beautiful valley, bordered by hills on 
the east and the west Many of the houses date from the 18th 
century, and the ground is dotted with tablets marking the home 
lots of early settlers and places where historic incidents occurred 
In Memorial hall, built in 1798 for the Deerfield academy, the 
Pocumtuck Valley Memorial association has assembled a collec- 
tion of colonial and Indian relics In 1896 many of the old 
household arts and crafts were revived and placed on a business 
basis by the formation of a society for the marketing of the 
products For many years Deerfield (settled in 1669 and incor- 
porated in 1673) was the frontier post of New England on the 
northwest It suffered severely from the Indians in 1675 and 1677 , 
and again, on Feb 29, 1704, the village was surprised in the early 
morning by a force of French and Indians who killed 49, captured 
in (including the Rev John Williams, who lived to publish an 
account of his experiences), burned the town and on the way back 
to Canada killed 20 of the captives 

DEER FLY, any of the species of the genus Chrysops of the 
family Tabamdae, order Diptera (q v ) They are important be- 
cause, in western North Amenca, C discalts transmits tularaemia 
to humans In Africa C discalts and C silacea are vectors of 
loa loa (See Entomology Medical Entomology ) 

Al<*> a name applied to the deer botfly, Capkcnemyia pratti or 
jelhsom, of western North America, claimed to be the speediest 
animal on earth ( See Botfly ) (C H Cn ) 

DEER PARK, an enclosure of pasturelarfd for deer The 
largest existing deer park in England is at Savernake (4,000 ac ) 

DE FALLA, MANUEL (1876-1946), Spanish composer, 
was bom at Cadiz on Nov 23, 1876 He studied piano with Jose 
Trag6 and composition with Felipe Pedrell m Madrid In 1905 
he won the prize offered by the Academia de Bellas Artes with his 
opera La Vida breve Two years later he went to live in Pans 
where he met with much help and encouragement from Debussy, 
Ravel, Dukas and others, who recognized the sincerity of hid 
aims La Vida breve was produced at Nice in 1913 and m Paris 
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the year following When at last it reached Spain it was received 
with great enthusiasm, but in view of the tardy recognition of 
the composer m his own country overtures were made to him to 
become a naturalized Frenchman and so improve his chances of 
being heard in Pans This he declined to do, and on the outbreak 
of World War I in 1914 he went back to Spam where he made 
an exhaustive study of Spanish folk music — m particular of the 
cante of Andalusia— before settling m his new home m Granada 
m the precincts of the Alhambra The traditional music of Spam 
provides an unusually nch source of inspiration, containing as it 
does melodic elements from the church modes introduced by 
early Chnstians and eastern rhythms brought by the Moors De 
Falla’s researches in this field made him a national composer m 
the profoundest sense of the word He made comparatively little 
use of traditional melodies as they stood, for although he be- 
lieved that the modality of folk tunes should, and does, form the 
basis of all great music, his belief implied not only a complete 
absorption of the spirit of that modality but a thorough testing 
of the material in the light of the composer’s aesthetic and ethical 
principles Acting upon this, he submitted his own work to the 
most searching revision before it was given to the public, though 
fortunately without destroying its effect of spontaneity He was a 
firm believer m tonality and in consonant chords, having had no 
love of dissonance for its own sake His best-known work is the 
brilliant second ballet, The Three-cornered Bat, first played at the 
Alhambra, London, in 1919 His first ballet, Love the Magician, 
was performed in Madrid in 1915 Another dramatic work is 
Master Peter’s Puppet-Show, a scenic version of a chapter from 
Don Quixote He also wrote Nights m the Gardens of Spam for 
piano and orchestra, Concerto for harpsichord (or piano), flute, 
oboe, clarinet, violin and violoncello, Pieces espagnoles for piano, 
and Seven Spanish Folk-Songs He died on Nov xx, 1946 
See Manuel de Falla, Miniature Essays (J & W Chester, Ltd , Lon- 
don), A E Hull (ed), Dictionary of Modern Music and Musicians 
(London, 1914) 

DEFENDER OF THE FAITH (Lat Ftdei Defensor ), a 
title belonging to the sovereign of England in the same way as 
Chnstiamssmus (Most Christian) belonged to the king of France, 
and Catholicus (Catholic) belongs to the ruler of Spam It 
seems to have been suggested in 1516, and although certain char- 
ters were appealed to in proof of an earlier use of the title, it was 
first conferred by Pope Leo X on Henry VIII The bull granting 
the title is dated Oct 11, 1521, and was a reward for the king’s 
treatise against Luther When Henry brpke with the papacy 
Pope Paul III deprived him of his designation, but in 1544 the 
title of “Defender of the Faith” was confirmed to Henry by par- 
liament, and was used by his successors on the English throne 
DEFENSE see Practice and Procedure 
DEFENSE MECHANISMS By defense mechanisms, in 
psychology, is meant a group of acquired adjustive techniques 
which are developed and used by human beings in overcoming, 
circumventing, avoiding, escaping from or ignonng frustration 
and threat By means of these techniques the individual manip- 
ulates situations and reduces the neuromuscular tensions of need 
or anxiety, of conflict, of thwarting and suspense As in the 
case of other learned behaviour, a person need not recognize or 
identify this procedure to be able to use it effectively This is 
implied m popular terminology by the statement that defense 
mechanisms are as a rule “unconscious ” 

Defense mechanisms, as products of learning, show a remarkable 
degree of similarity in their patterns from person to person, at 
least within our culture When this similarity was recognized 
by students of Behaviour pathology early in the 20th century, 
considerable speculation arose concerning the possibility that 
we might all inherit a “racial unconscious” which in some un- 
known way determined our patterns of def ense With the develop- 
ment by psychologists of a more adequate understanding of 
social learning, however, the hypothesis of a “racial unconscious" 
was discarded in favour of more fruitful explanations in terms of 
acquired habits Ihe relative uniformity is actually not difficult 
to. account for when we reflect that human beings are all very much 
alike in structure, and that in a given culture they are all faced by 


certain fundamental problems of adjustment, common to the soci il 
environment which thev share 

The individual differences that have been found in habituil 
reliance upon one 01 another defense mechanism have turned out 
to be of greater significance for abnormal psychology than the 
similarities These differences arise principally from variations 
m the degree to which each mechanism, or adjustive technique, 
is used and developed by a given person, particularly during 
childhood and adolescence Long before full biosocial maturity 
has been reached, most persons show well marked preference for 
certain techniques, and neglect of others, although they them 
selves seldom recognize their preference or neglect In many of 
the behavioui disorders it is possible to trace the inadequacies 
and distortions of personality organization to the overdevelop- 
ment, underdevelopment or maldevelopment of the various de 
fense mechanisms 

Aggressive Defense Mechanisms — Direct aggression is one 
of the simplest of human reactions to frustration and threat, but 
under the conditions of adult social organization there are com- 
paratively few circumstances m which it is sanctioned Most 
children learn early in life that the nonspecific aggressive temper 
tantrum and the specific direct aggression are alike relatively 
unsuccessful in dealing with complex situations, or with individ- 
uals who are larger, stronger and more skilled than they themselves 
are It is in the process of such learning that children arrive 
at substitute techniques of indirect, disguised aggression which 
are tolerated or encouraged by their elders The most prom- 
inent representatives of this group are (1) attention getting, 
(2) identification, (3) compensation, (4) rationalization and 
(5) projection 

Attention getting — This technique reduces the tensions of need 
or anxiety by making the reacting individual the focus of other 
persons’ behaviour In the form of crying, it develops so early 
m life that it illustrates clearly the fact that, to be effective, a 
mechanism need not be planned, recognized or understood by the 
person using it The infant’s crying is at first merely one com 
ponent of a vigorous general response to internal or external 
stimulation, and not a call for help Its success in bringing relief 
and comfort, however, makes it the most likely component to 
persist as the habitual response to any need or anxiety If crying 
is consistently rewarded with attention throughout infancy and 
childhood, it will continue to be a preferred mechanism of defense 
against all frustration and threat Similar conditions of learn- 
ing account m part for persistent breath-holdmg, thumb sucking, 
enuresis, slow eating and rejection of food In older children, 
adolescents and adults the attention-getting techniques show in- 
creased variety and complexity, but the general principles of 
their development are much the same Among the commonest 
patterns are grimacing, asking questions endlessly, boasting, show- 
ing off, complaining, nagging, talking roughly, obscenely or oddly, 
lying, stealing and extravagant giving 

Identification — The mechanism of identification reduces ten 
sions by enabling an individual to react to the characteristics, 
status, possessions and achievements of other individuals, or 
groups, as though these were also his own, and to react to objects 
and symbols as if he shared m the qualities attributed to them 
Young children, for example, may gam secunty and prestige by 
identifying with a parent, a sibling or a prominent relative or 
acquaintance Older children, adolescents and adults identify 
with the gang, school, clubs, minority and majority groups, and 
civic or regional aggregations 

Compensation — This technique reduces tensions by substitut- 
ing some other need-sabsfaction sequence for the one that is 
frustrated or induces anxiety When a tabu or socially discredited 
need-satisfaction sequence is directly replaced by a socially ap- 
proved one, the compensatory substitution is often called sub- 
limation Like the other mechanisms, compensation plays an 
important part in the development and maintenance of social 
institutions, and like them also its consequences may be harmful 
as well as beneficial to the individual developing it 

Rationalization — The rationalizing person reduces tensions by 
attributing to his behaviour socially approved motives which 
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cannot be substantiated by an impartial analysis Rationalization 
has constructive value in protecting a person from the over- 
scjrupulous investigation of all his motives, and m this respect 
acts as a buffer against guilt reactions It may have detrimental 
effects, however, when it leads to self deception in relation to 
socially or personally significant behaviour 

Projection — In projection, a person reduces tensions by at- 
tributing his own motives, intentions, characteristics or attitudes 
to someone else If he merely assumes that others must be as 
he is, we speak of assimilative projection, but if he disclaims 
what he attributes to another, we speak of disowning projection 
Both varieties are found in all normal persons, and both are im- 
portant in delusional and hallucinatory developments 

Passive Defense Mechanisms — Direct withdrawal or flight 
m the face of threat and frustration, like direct aggression, has 
limited usefulness as an adjustive technique under the conditions 
of adult social organization The young child finds flight a rela- 
tively inadequate reaction to the aggressions and encroachments 
of older persons, who are superior to him in strength, agility and 
skill This leads him to develop and use more indirect, substitute 
procedures for avoidance and escape The most prominent 
representatives of the passive defense mechanisms are (i) seclu 
siveness or insulation, (2) negativism, (3) regression, (4) repres- 
sion and (s) phantasy 

Scclusiveness or Insulation — This technique reduces tensions by 
rendermg the individual or his behaviour relatively Inaccessible to the 
reactions of others It is often no more than an extension of the hiding 
or shrinking responses which frightened animals and young children 
show when they cannot flee Common examples of seclusiveness or 
insulation are seen m children who prefer to play alone, m adolescents 
who remain haughty and aloof m the presence of the opposite sex and in 
adults who choose vocations and avocations that minimize the neces- 
sity for human relationships 

Negativism — Negativism reduces tensions by providing reactions op- 
posed to those which a situation demands, thus making participation 
impossible Its clearest examples appear in the “age of resistance,” 


tated by illness, injury or imprisonment 
Repression — This is the technique of preventing or inhibiting the 
development of a tension-provoking reaction in the presence of pre 
viously adequate stimulation It is an extension of the exclusion of 
distracting and disturbing responses which is an essential part of all 
learning and recall To result in normally adjustive behaviour, repres- 
sion must be reasonably complete, must not require a disproportionate 
expenditure of effort or time, and must not lead to serious impoverish- 
ment or distortion of personality organization 
Phantasy — This defense mechanism reduces tensions by restricting 
one’s behaviour to more or less stereotyped daydreams The child or 
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are not properly chargeable to the current accounting period 
The charging of such items to current operating costs is deferred 
until the period arrives to which they are applicable The premium, 
for example, on an insurance policy may be paid one year m ad 
vance In addition to unexpired insurance, the other common de 


ferred assets are advertising paid m advance, development expense, 
moving expense and organization expense With such items as In 
surance and advertising, the problem of prorating costs is relatively 
simple, with such items as development, moving and organization 
expenses, the problem becomes more involved 

DEFFAND DE LA LANDE, MARIE ANNE DE 
VICHY-CHAMROND, Marquise du (1697-1780), a cele 
brated Frenchwoman, was born at the chateau of Chamrond of 
a noble family on Dec 25, 1697 Educated at a convent in Pans, 
she showed a sceptical and cynical turn of mind which led the 
abbess to arrange that Massillon should reason with her, but he 
accomphshed nothing She was married at 21 to her kinsman, 
Jean Baptiste de la Lande, marquis du Deffand but they were 
separated as early as 1722 Mme du Deffand, young and beauti- 
ful, is said by Horace Walpole to have been for a short time the 
mistress of the regent, the duke of Orleans (Walpole to Gray, 
Jan 25, 1766) In 1721 began her friendship with Voltaire, 
but their regular correspondence dates only from 1736 She spent 
much time at Sceaux at the court of the duchesse du Maine, 
where she formed a close friendship with the president Charles 
Henault (q v ) In Pans she was in a sense the rival of Mme 
Geoffrin, but the members of her salon were drawn from aristo- 
cratic society more than from hterary cliques, though Voltaire 
Montesquieu, Fontenelle and Mme de Staal Delaunay were among 
the habitues When Henault introduced D’Alembert, Mme du 
Deffand was at once captivated by him With the other ency 
clopaedists she was never m sympathy, and appears to have toler- 
ated them only for his sake When she lost her sight in 1754 she 
engaged Mile de Lespinasse to help her in entertaining This 
lady’s wit and charm made some of the guests, D’Alembert among 
others, prefer her society to that of Mme du Deffand, and she 
arranged to receive her friends for an hour before the appearance 
of her patron When this state of things was discovered Mile de 
Lespinasse was dismissed (1764), but the salon was broken up, for 
she took with her D’Alembert, Turgot and the hterary clique 
generally From this tune Mme du Deffand rarely received any 
literary men The principal friendships of her later years were 
with the duchesse de Choiseul and with Horace Walpole Her 
affection for the latter, which dated from 1763, was the most 
durable of all her attachments Under the stress of this tardy 
passion she developed qualities of style and eloquence of which 
her earher writings had given little promise In the opinion of 
Sainte-Beuve the prose of her letters ranks with that of Vol 
taire as the best of that classical epoch Walpole refused at first 
to acknowledge the closeness of their intimacy from fear of the 
ridicule attaching to her age, but he paid several visits to Pans 
expressly for the purpose of enjoying her society, and maintained 
a close and most interesting correspondence with her for 15 
years 

She died on Sept 23, 1780, leaving her dog Tonton to the 
care of Walpole, who was also entrusted with her papers Of 
her innumerable witty sayings the best known is her remark on 
the cardinal de Polignac’s account of St Denis’s miraculous walk 
of two miles with his head m his hands — II n’y a que le premier 
pas qut co&te (It is only the first step which costs ) 

The Correspondance inidite of Mme du Deffand with D’Alembert, 
Henault, Montesquieu, and others was published In 2 vol (1809) 
In 1810 Mary Berry edited Letters oj the Marquise du Deffand to 
the Hon Horace Walpole, afterwards earl of Orford, from 1766 to 
1784* (4 vol ), and gave numerous extracts from Walpole’s letters to 
Mme du Deffand, since destroyed In 1912 Mrs Paget Toynbee 
published in 3 vol Lettres de Mme du Deffand a Horace, Walpole, 
with 18 of the supposedly lost letters from Walpole Her letters were 
also edited by M de Lescure in Correspondance complete de la 
marquise du Deffand (1863), and by the marquis de Ste Aulaire in 
Correspondance midilc, etc (1859 and 1866) See also Sainte-Beuve, 
Causeries du Lundi, vol 1 and xiv (1832-62), L Percy, Le prisident 
Hinault et Mme du Deffand, 4th ed (1893), P de Segur, Esqulsses 
et recits Mme du Deffand et sa famille (1908), Claude Ferval 
(Marguerite Aimery de Pierrebourg), Madame du Deffand (Paris, 
1933), Gaston Rageot, Madame de Deffand (Pans, 1937) Warren 
Hunting Smith published Letters to and from Madame du Deffand 
and Julie de Lespinasse (1938) , and W S Lewis and W H Smith 
edited Horace Walpole’s correspondence with Madame du Deffand and 
Wtart, 3 vol (1939) 
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DEFIANCE, a city of northwestern Ohio, U S , at conflu- 
ence of Auglaize and Tiffin rivers with the Maumee, county seat of 
Defiance county, on federal highway 24 and live state highways, 
and is served by Baltimore and Ohio and Wabash railways, bus 
and truck freight lines Pop (1950) 11,270 (federal census) It 
is the central market of the Maumee valley, a rich dairying and 
farming region Manufactures include machine tools, radio con- 
densers, metal stampings, screw machine products, commercial 
refrigeration, dairy products, luncheon meats, beer, gray iron cast- 
ings, glass fibre items, service station equipment and mechanics’ 
tools It is the seat of Defiance college (Chnstian), estab- 
lished as a normal school m 1884 The confluence of the rivers 
was a favourite meeting place of the Indians In 1794 Gen 
Anthony Wayne built a fort (which he named Defiance) on a spot 
now included m a public park Fort Winchester was built by 
Gen Harrison there during the War of 1812 The town was 
incorporated as a village m 1836 It developed commercially 
after the opening of the Miami and Erie canal (1845), was made 
the county seat in that year, and became a city in 1881 
DE FILIPPI, FILIPPO (1869-193S), Italian scientist and 
explorer, was born in Turin April 6, 1869 After graduatmg m 
medicine at the Turin University, he became assistant in the 
surgical clinic and lecturer in operative surgery in the Univer- 
sity of Bologna He published a number of important papers on 
physiological and biological chemistry In 1897 he went with the 
Duke of the Abruzzi to Alaska as scientific observer and ascended 
Mount St Elias Although he did not accompany the Duke to 
the Ruwenzori m Central Africa m 1906, De Fihppi wrote the 
report of the expedition In 1909 De Fihppi joined the Duke’s 
expedition to the Western Himalaya and Karakoram Mts , where 
a point 24,600ft high was reached on a ridge of the Bride Peak 
close to K2, which established a record of altitude unsurpassed 
until the exploits on Mount Everest (1922 and 1924) He later 
(1913-14) organized and led an important scientific expedition to 
the Karakoram range in Central Asia, under the auspices of the 
Indian and Italian Governments He died Sept 23, 1938 
He published The Ascent of Mount St Elia 1 (1900), Ruwenzori 
(1909)1 Karakoiam and Western Himalaya (2 vol 1012) Slona della 
spedizione scienlifica itahana nel Himalata, Caracorum e Turchcstin 
Cmese, 1913-1914 (1924), and Ippolilo Desidtn of Pistoia, SJ 
His Travels and Account of Tibet, 1712-07 (1932 and 1937) 
DEFINITION, a logical term used popularly for the process 
Of explaining, or giving the meaning of, a word, and also m the 
concrete for the proposition or statement in which that explana- 
tion is expressed (Lat defimtio, from de fintre, to set limits to, 
describe) In logic, definition consists m determining the qualities 
which belong to given concepts or umversals, it is not concerned 
with individuals, which ate marked by an infinity of peculiarities, 
any one or all of which might be predicated of another individual 
Individuals can be defined only in so far as they belong to a 
single kmd According to Aristotle, definition is the statement of 
the essence of a concept, that is, it consists of the genus and the 
differentia In other words, “man” is defined as “animal” and 
“rational,” or “rational animal,” 1 e , the concept is (x) referred 
to dm next higher genus, and (2) distinguished from other modes 
ip wh ch that gc ius exists, t e from othei species “Rational 
animal ’ is thin die picaicatc 01 the statement corsatu'ing the 
definition Somct ~ics the word ‘definition’ is used to signuj 
merelj the prcdicaie It 13 sometimes argued that, there being 
no de r, muon oi individuals as =uch, difimtior is of names (set 
J b Mill, Logic I vm 5), not ot things, it is gcnuallv however, 
mamtr'nad that demotion is of tilings, regarded rs, or in so far 
as the j/ at e, of a kind Definition of wends can be nothing more 
than tne t xplanatidn of terms such as is given in a dictionary 
The lo'lowung rules arc generally given as governing accurate 
detimt'on (1) The definition *,«•>* be equivalent or commensu-afo 
with t la 1 J)/ 1 ch is defined, it must be applicable to all the inch 
vnduals included in the conLept and to nothing else Everv man, 
ind nothing else, is a rauonal animal ‘ Man is mortal ’ is not a 
definition, tor mortality is predicable ot irrational animals (2) 
The definition n ust sla'e the essential attributes, a concept can- 
- not oe defined b\ da accidental attributes, those altnbu'cs must 
■ be given which are es'entml and prime ry (5) The definition must 


be per genus et differcnttam, as we have already seen These are 
the important rules Three minor rules are (4) The definition 
must not contain the nami of the concept to be defined, if it 
does, no information is given Such a proposition as “an arch- 
deacon is one who performs arthidiaconal functions” is not a 
definition Concepts cannot be defined by their correlatives Such 
a definition is known as a circulus m defintendo (5) Obscure 
and figurative language must be avoided, and (6) Definitions 
must not be in the negative when they can be m the affirmative 
Definition per genus et differenltam is a concise description of 
what a certain land of thing is There is another kind of defini- 
tion, known as genetic definition, which describes how the kind 
of thing in question can be produced Some terms can be defined 
in both ways, eg, the term circle may be defined as “a plane 
curve every point of which is equidistant from a certain point 
called the centre,” or as “a plane curve produced by moving a 
point at a constant distance from another point ” Many chemical 
formulae are really genetic definitions 
DEFLATION A diminution of the volume of currency, 
causing a rise in the value of money per unit and a fall in prices 
Its effect varies with the degree of inflation which preceded it 
and which it is concerned to reduce For a full discussion see 
Inflation and Deflation, Money 
DEFOE, DANIEL (c 1659-1731), English author, was bom 
m the parish of St Giles, Cripplegate, London, m the latter part 
of 1659 or early in 1660, of a Nonconformist family His father 
James Foe, was a butcher and a citizen of London Until late in 
hfe Daniel signed Defoe or Foe indifferently 
Daniel was educated at a famous dissenting academy, Mr 
Charles Morton’s of Stoke Newington, where many of the best- 
known Nonconformists of the time were his schoolfellows He 
joined Monmouth’s rebellion m 1685, and is supposed to have 
owed his lucky escape from the law to his being a Londoner, and 
therefore a stranger in the west country Before his western 
escapade he had taken up the business of hosiery factor, and had 
married Mary Tuffley, by whom he bad seven children At the 
entry of William and Mary into London he is said to have served 
as a volunteer trooper “gallantly mounted and richly accoutred ” 
At this period he seems to have been a sort of commission mer- 
chant, especially m Spanish and Portuguese goods, and at some 
time to have visited Spain on business In 1692 he failed for 
£17,000 Although his creditors accepted a composition, he after- 
wards honourably paid them almost m full, a fact attested by not 
very friendly witnesses He then became secretary and after- 
wards manager and chief owner of some tile works at Tilbury, but 
here also he was unfortunate, and his imprisonment in 1703 
brought the works to a standstill, and he lost £3,000 About the 
middle of the reign of William III he was introduced to the King, 
and in 1695 he was appointed accountant to the commissioners 
of the glass duty, an office which he held for four years At this 
time he produced his Essay on Projects (1698), containing re- 
markable suggestions, much m advance of his time, on banks, 
road management, friendly and insurance societies of various 
kinds, idiot asvlums bankruptcy, academies, rmhtmy colleges, 
high schools lor vomcn, etc In the same vear he \ rote the In it 
ot a long senes of ingenious pamphlets 011 the then burning ques- 
tion of occasional con'o mitj He irgucd dun the con'cienec of 
ihi Dissentcia should not peimn them to conform, vet he de- 
nounced the impiopue'v 01 requuing leits ai ill In support of 
the go eminent he pubbshtd in 1698 l?t Ar h un cut tor a ^i^nd 
mg A/nn, followed in 1-00 b> a defence of W ilium s war policv 
called The Iwo Gt cp f Q'ust ons considered, and 1 of pamph- 
lets on the paiti*-ion tre -,f y 1 he True Dorn Ei ghJ’mai (1701) is 
i satire in rough buL extremely vigorous vuse on the nation j l 
objection to William 13 .1 foremner, and on the e’ am 01 purnv 01 
blood for 1 nation 01 nixed ongin He '■Iso took pert m the pro 
Leedmgs which lollowed the Kentish petition, and v as the author, 
some sav the presen'er, 01 the Le 0 io>i Mc'nonjl, vhirh as-frted 
the supremacy of the tlectois 0’ ei tl e elected The tlieorv 01 'lie 
mdefeaiible supreme cv o f the iretholeleis or Eng’anJ was one or 
Defoe’s lev ou'n’e pollute' te ict= . nd he returned to 11 in a power- 
fully written tract entitled 1 he Ortg’nal Po**r of the Collective 
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Body of the People of England examined and asserted (1701) 

In an evil hour for himself Defoe wrote the anonymous Short- 
est Way with the Dissenters (1702), a statement in ihe most 
forcible terms of the extreme “high-flying” position, which some 
high churchmen were unwary enough to endorse, without any 
suspicion of the writer’s ironical mtention The author was soon 
discovered, and the advertisement offering a reward for his 
apprehension gives the only personal description we possess of 
him, as “a middle-sized spare man about forty years old, of a 
brown complexion and dark brown-coloured hair, but wears a wig , 
a hooked nose, a sharp chin, grey eyes, and a large mole near his 
mouth ” In this conjuncture Defoe had really no friends, for the 
Dissenters had already been annoyed by his rather casuistical 
tracts on the question of occasional conformity, and were as much 
alarmed at his book as the high-flyers were imtated He was fined 
(Feb 24, 1703) 200 marks, and condemned to be pilloried three 
times, to be impnsoned indefinitely, and to find sureties for his 
good behaviour during seven years It was in reference to this 
incident that Pope, whose Catholic rearing made him detest 
the abettor of the Revolution and the champion of William of 
Orange, wrote m the Dunctad — 

Earless on high stands unabash d Defoe 
— though he knew that the sentence to the pillory had long ceased 
to entail the loss of ears Defoe’s exposure in the pillory (July 
29, 30,31) was, however, rather a triumph than a punishment, for 
the populace took his side, and his Hymn to the Pillory is one of 
of the best of his writings m verse Unluckily for him his con 
demnation had the indirect effect of destroying his business at 
Tilbury 

He remained in prison until Nov 1, 1704, and then owed his 
release to the intercession of Robert Harley, who represented his 
case to the queen, and obtained for him not only liberty but 
pecuniary relief and employment, which, of one kind or another, 
lasted until the termination of Anne’s reign There is no doubt 
that Harley, who understood the influence wielded by Defoe, made 
some conditions Defoe says he received no pension, but his 
services were certainly rewarded, and he was a secret agent of the 
government in 1706 and 1707 m Scotland, working in favour of the 
Umon In this case he was employed by Godolphm, to whom 
Harley had recommended him He wrote m prison many short 
pamphlets, chiefly controversial, published a curious work on the 
famous storm of the 26th November, 1703, and started in Febru- 
ary 1704 The Review This was a paper which was issued during 
the greater part of its life three times a week. It was entirely writ 
ten by Defoe, and extends to eight complete volumes and some few 
score numbers of a second issue He did not confine himself to 
news, but wrote something very like finished essays oh questions 
of policy, trade and domestic concerns, he also introduced a 
“Scandal Club,” m which minor questions of manners and morals 
were treated in a way which undoubtedly suggested the Toilers 
and Spectators which followed Only one complete copy of the 
work is known to exist, and that is m the British Museum After 
his release Defoe went to Bury St Edmunds, though he did not 
interrupt either his Review or his occasional pamphlets One of 
these, Giving Alms no Charity, and Employing the Poor a Gnev 
Once to the Nation (1704), is extraordinarily far-sighted It 
denounces both indiscriminate alms giving and die national work 
shops proposed by Sir Humphrey Mackworth 

In 1705 appeared The Consolidator, or Memoirs of Sundry 
Transactions from the World m Moon, a pohtical satire which is 
supposed to have given some hints for Swift’s Gulliver’s Travels, 
and at the end of the year Defoe performed a secret mission, the 
first of several of the kind, for Harley In 1706 appeared the 
True Relation of the Apparition of one Mrs Veal, an excellent 
example of Defoe’s skill as a special reporter In the course of 
his service in Scotland he wrote his History of the Union, which 
appeared in 1709 In this year Henry Sacheverell delivered his 
famous sermons, and Defoe wrote several tracts about them and 
attacked the preacher in his Review 

In 17x0 Harley returned to power, and Defoe was placed m a 
somewhat awkward position He seems, in fact, to have agreed 


with the foreign policy of the Tones and with the home polity 
of the Whigs, and naturally incurred the reproach of time serving 
and the hearty abuse of both parties At the end of 1710 he again 
visited Scotland In the negotiations concerning the Peace of 
Utrecht, Defoe strongly supported the ministerial side, to the 
mtense wrath of the Whigs, displayed in an attempted prosecu 
tion against some pamphlets of his on the all important question 
of the succession Again the influence of Harley saved him He 
continued, however, to take the side of the Dissenters m the ques 
tion affecting religious liberty He naturally shared Harley’s 
downfall, and, though the loss of his salary might seem a poor 
reward for his constant support of the Hanoverian claim, it was 
little more than his ambiguous, not to say trimming, position 
must have led him to expect 

Defoe declared that Lord Annesley was preparing the army in 
Ireland to join a Jacobite rebellion, and was indicted for libel, 
and prior to his trial (1715) he pubhshed an apologia entitled 
An Appeal to Honour and Justice which is one of the chief sources 
for the facts of his life He was convicted, but was liberated later 
m the year under circumstances that only became clear m 1864, 
when six letters were discovered m the Record Office from Defoe 
to a government official, Charles Delafaye, which, according to 
William Lee, established the fact that in 1718 at least Defoe was 
doing pohtical work of an equivocal kind — that he was sub 
editing the Jacobite Mist’s Journal under a secret agreement 
with the government that he should tone down the sentiments and 
omit objectionable items He had, in fact, been released on con 
dition of becoming a government agent He seems to have ful- 
filled similar functions in Dormer’s Letter and the Mercurms 
Poltticus 

The first volume of Defoe’s most famous work, the immortal 
story — partly adventure, partly moralizing — of The Life and 
Strange Surprizing Adventures of Robinson Crusoe, was pubhshed 
on April 25, 1719 It ran through four editions m as many 
months, and then m August appeared the second volume Twelve 
months afterwards the sequel Serious Reflections , now hardly 
ever reprinted, appeared The first two parts were reprinted as a 
feuilleton in Heathcote’s Intelligencer, perhaps the earliest in 
stance of the appearance of such a work in such a form The story 
was founded on Dampier’s Voyage round the World (1697), and 
still more on Alexander Selkirk’s adventures, as communicated bv 
Selkirk himself at a meeting with Defoe at the house of Mrs 
Damans Daniel at Bristol Selkirk afterwards told Mrs Daniel 
that he had handed over his papers to Defoe Robinson Crusoe 
is one of the world’s classics m fiction Crusoe’s shipwreck and 
adventures, his finding the footprint m the sand, his man “Fri- 
day,” are all inimitably told, but it is the conception of civilized 
man alone face to face with nature which has made Defoe’s great 
work an imperishable part of world literature In the same year 
appeared The Dumb Philosopher, or Dickory Cronke, who gains 
the power of speech at the end of his life and uses it to predict 
the course of European affairs 

In 1720 came The Life and Adventures of Mr Duncan Camp 
bell This waS not entirely a work of imagination, its hero, the 
fortune-teller, bemg a real person There are amusing passages 
in the story, but it is too desultory to rank with Defoe’s best 
In the same year appeared two wholly or partially fictitious his- 
tones, each of which might have made a reputation for any man 
The first was the Memoirs of a Cavalier, which Lord Chatham 
believed to be true history Captain Singleton, the last work of 
the 'year, has been unjustly depreciated by most of the com- 
mentators The record of the journey across Africa, with its 
surprising anticipations of subsequent discoveries, yields in in- 
terest to no work of the kind 

In 1721 nothing of importance was produced, but in the next 
year three works of capital importance appeared These were 
The Fortunes and Misfortunes of Moll Flanders, The Journal of 
the Plague Year, and The History of Colonel Jack Moll Flanders 
still ranks among the great English novels, and deserves far more 
notice than it has usually received 

The Journal of the Plague Year, more usually called, from the 
title of the second edition, A History of the Plague, reads like a 
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contemporary record No one had the imaginative power neces 
sary to create circumstantial detail in a greater measure than 
Defoe, and there is no more reason to presuppose 1 documentaiy 
basis than m the case of Moll Flanders Defoe was ible to make 
all his narratives appear true stories, and he was gifted m i high 
degree with historical imagination The History of Colonel Jack 
is an unequal book, and the end of the story is less good than 
the beginning 

To this period belong his stones of f imous criminals, of Jack 
Sheppard (1724I of Jonathan Wild (1725) of the Highland 
Rogue, 2 e , Rob Roy (1723) The pamphlet on the first of these 
Defoe maintained to be a transcript of a paper which he per- 
suaded Sheppard to give to a friend at his execution 

In 1724 appeared also the first volume of that admirable guide, 
4 Tour through the whole Island 0} Great Britain, which was 
completed in the two following years In 1725 appeared A New 
Voyage round the ff orld, apparently entirely due to the author’s 
own fertile imagination and extensive reading It has all the in 
terest of Anson’s or Dampier’s voyages 

Towards the end of 1726 appeared The Complete English 
Tradesman, which Called forth the scorn of Charles Lamb To 
1726 also belongs The Political History of the Devil This be 
longs to a series of demonological works, of which the chief 
others are A System of Magic (1726), and An Essay on the His- 
tory of Apparitions (1723), issued the year before under another 
title A Plan of English Commerce, containing very enlightened 
views on export trade, appeared m 1728 

During the years 1715 28 Defoe had issued a formidable array 
ot pamphlets and minor works which cannot be enumerated here 
No man can ever have written more continuously He must m 
some way or other have obtained a considerable income In 1724 
he had built himself a large house at Stoke Newington, and he 
had obtained on lease in 1722 a considerable estate from the 
corporation of Colchester, which was settled on his unmarried 
daughter at his death He died in Ropemaker’s Alley, Moorfields, 
on April 26, 1731, and was buried m Bunhill Fields He left no 
will, all his property having been previously assigned, and letters 
ot administration were taken out by a creditor How his affairs 
fell into this condition, why he did not die m his own house, and 
why in the previous summer he had been m hiding, as we know 
he was from a letter still extant, are points not clearly explained 
In 1724 he was, however, attacked by Mist, who was disarmed and 
wounded and (May 18) imprisoned It is more likely that Mist 
had found out that Defoe was a government agent and quite prob- 
able that he thus informed other editors, for Defoe’s journalistic 
employment almost ceased about this time, and he began to wnte 
anonymously, or as “Andrew Moreton” Mist had escaped to 
France, and may have designed revenge on Defoe It is possible 
that he had to go into hiding to avoid the danger of being accused 
as a real Jacobite, when those with whom he had contracted to 
assume the character were dead 


Colonel Jack The Cavalier, Duncan Campbell, The Plague, Every- 
body's Business, Mrs Veal, The Shortest Tfav with Dissenters Giving 
dims no Chanty, The True-Born Englishman, Hymn to the Pillory, 
and very copious extracts from The Complete English Tradesman 
An edition of Defoe’s Romances and Narratives in sixteen volumes b> 
G A Aitken came out m 1855 The Selected Writings of Daniel Defoe 
(14 vols), were published by Blackwell, 192/ 

The reprints and editions of Crusoe have been innumerable , it has 
been often translated , and the eulogy pronounced on it bv Rousseau 
gave it special currency in Fiance, where imitations (or rither adapt 1- 
tions) have also been common 

See also John Forster, Historical and Biographical Essays (1858) , 
G Saintsbury, “Introduction” to Defoe’s Minor Novi Is, and viluable 
notes by G A Aitken in The Contemporary Review (Febiuan 1800) 
and The Athenaeum (April 30, 1889, August 31, 1890) Di Karl 1 
Bulbnng edited two unpublished works of Defoe, Tin Lompleal Eng- 
lish Gentleman (1890) and Of Royall Educacion (1905), from British 
Museum Add MS 32,555 Further light was thrown on Defoe s work 
as a political agent by the discovery (1906) of an unpublished paper 
of his in the British Museum b> G F Warner This was printed in 
the Engltsh Historical Review, and afterwards separately 
See further P Dottm, Daniel De Foe ct ses romans (1924) W h 
Mann, Robinson Crusoe en France (1916) , W Nicholson, The His- 
torical sources of Defoe’s Journal of the Plague Year (Boston, 1919) 
William P Trent, Defoe How to Know Him (1916) 

DE FOREST, LEE (1873- ),US inventor, was born at 
Council Bluffs, la , Aug 26 1873, graduated from Yale Sheffield 
Scientific school in 1896 and received his Ph D in 1899 Almost 
'immediately he started his career of in- 
vention and the promotion of radio com- 
munication or wireless as it was then 
called Soon the De Forest Wireless Tele 
graph company was organized but after 
several years it failed Pumarily an in- 
dividualistic experimenter and inventor, 
De Forest next spent several yens on the 
important problem ot devising a sensitive 
detector for the reception of radio waves 
This work culminated in 1906 111 the in- 
vention of the audion, the elementary 
form of the modern radio tube Slowly 
the usefulness of these tubes as generators, 
amplifiers and detectors of radio waves 
was established However, it was not un 
til the radio communication needs of 
World War I arose that the audion, by 
The original audion then improved by the work of othets, be- 
invented by de forest came an invaluable engineering device and 
The audion by reouiaiinu was manufactured m large quantities 
p h « .To t "and ° magnifying In J 9 10 De F° rest transmitted the sing- 
foeble currents it of vital mg voice of Enrico Caruso and thus was 
importanoe to lono distanoe 0 ne of the pioneers of radio broadcasting 
telephony an ra o His many patents included the phonofilm, 
an early development m the field of talking motion pictures He 
was honoured by medals and awards from several learned societies 
and served as president of the Institute of Radio Engineers 
(WCWh) 

DEFREGGER, FRANZ VON (1835-1921), Austrian 
genre painter, was born in Dolsach, in Tirol, on April 30, 
1835, in the old farm house Ederhof zu Stronach He spent his 
youth amid the mountains as a farm labourer, and on the death 
of his father took over the farm, at the age of 23 Two years 
later be sold his farm, meaning to go to America, but eventu- 
ally went to Innsbruck to study drawing and carving, to which 
he was devoted from his boyhood His teacher, Franz Stolz, 
took him to Munich m 1861 In 1863 he went to Paris, and 
returning to Munich, studied under Piloty for five years His 
pictures, representing the rustic life of the Tirolese, and the 
struggle of Tirol, under Andreas Hofer, for freedom from for- 
eign yoke, met with success from the first They made their 
appeal by the subject-matter Among Ins best known works are 
the “Speckbacher" (1869) at the Ferdmandeum, Innsbruck, the 
“Wrestlers” (1870), the “Dancers” (1871), the “Return of the 
Victors” (1876) He is represented m most German museums 
and also in the Metropolitan Museum of Art, New York 
DEGAS, HILAIRE GERMAIN EDGAR (1834-1917), 
French painter, was born in Pans on July 19, 1834 and died there 
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on Sept 27, 1917 He studied under Lamothe and Ingres at the 
Ecole des Beaux Arts, and first exhibited in the Salon of 1865, 
contributing a “War in the middle ages,” a work executed m 
pastel To this medium he was ever faithful, using it for some 
of his best work. But he soon turned to subjects from contem 
porary life He exhibited “Steeplechase” (1866), “Family Tor 
traits” (1867) and a portrait of a dancer in the “Ballet of 
La Source” (1868) In 1869 and 1870 he restricted himself to 
portraits, but thenceforward he abandoned the salons and at- 
tached himself to the Impressionists With Manet and Monet he 
took the lead of the new school at its first exhibition in 1874, 
and repeatedly contributed to these exhibitions (in 1876, 1878, 
r879 and 1880) In 1868 he had shown his first study of a dancer, 
and m numerous pastels he proclaimed himself the painter of the 
ballet He painted innumerable studies of dancers, showing 
an amazing mastery of drawing and of light Several of his 
works may be seen at the Luxembourg Gallery, to which they 
were bequeathed among a collection of impressionist pictures by 
M Caillebotte In 1880 Degas showed his powers of observation 
in a set of “Portraits of Criminals,” and he attempted modelling 
m a “Dancer,” in wax He afterwards returned to his studies 
of the sporting world, exhibiting m Dec 1884 at the Petit Gallery 
two views of “Races” which had a great success, proving the 
increasing vogue of the artist among collectors At the eighth 
Impressionist Exhibition, m 1886, Degas continued his realistic 
studies of modern life, showing drawings of the nude, of work- 
women, and of jockeys Besides his pastels and his paintings of 
genre and portraits — among these, several hkenesses of Manet — 
Degas also handled his favourite subjects m etching and in aqua- 
tint, and executed several lithographs of “Singers at Caf6s- 
concerts,” of “Ballet-girls,” and indeed of every possible subject 
of night-life and incidents behind the scenes His work is to be 
seen not only at the Luxembourg but in many of the great private 
collections in Pans, in England and America In the Centenary 
Exhibition of 1900 he exhibited “The Intenor of a Cotton- 
Broker’s Office at New Orleans” and "The Rehearsal ” 

See also G Moore, “Degas, the Painter of Modern Life,” Magazine 
of Art (1890) , J K Huysraans, Certams (1889) , G Geffroy, La Vie 
Artistique (3 e Sene, 1894) , J B Manson, The Life and Work of 
Degas (1927) , Ambroise Vollard, Degas (trans R T Weaver, 1928) 
DE GEER, JONKHEER DIEK JAN (1870- ), 

Dutch statesman, was bom on Dec 14, 1870, and graduated doc 
tor at Groningen He was a barrister and a journalist by profes- 
sion Entering the second chamber m 1907, he became one of the 
leaders of the Christian Historical Union He was burgomaster of 
Arnheim (1920-22), finance minister (1921-23), and m March 
1926 became prime minister, retaining for himself the portfolio of 
finance The new Government put forward a moderate program of 
retrenchment, disarmament, and the promotion of native partici- 
pation m the government of the East Indies In August 1939 
de Geer again became premier 

DE GEER, LOUIS GERHARD, Baron (1818-1896), 
Swedish statesman and writer, was bom on July 18, 1818, at 
FmspUng castle In 18 SS he became president of the Gota Hofret, 
or lord justice of one of the Swedish supreme courts From 1858- 
70 he was minister of justice His greatest achievement was the 
reform of the Swedish representative system, whereby he substi- 
tuted a bi cameral elective parliament, on modern hnes, for the 
existing cumbersome representation by estates, a survival from 
the later middle ages This great measure was accepted by the 
Riksdag in Dec 1865, and received the royal sanction on June 
22, 1866 He retired from the ministry in 1870, but took office 
again, as minister of justice, m 1875 From 1876-80 he was minis- 
ter of State, and from 1881-88 chancellor of the universities of 
Uppsala and Lund 

Besides several novels and aesthetic essays, De Geer wrote 
political memoirs of supreme merit both as to style and matter, 
the most notable of which are Mimes teckmng ofver A J v 
Hopken (1881), Minnestecknmg ofver Hans Jdtrta (1874), Mtn- 
nes teckmng ofver B B von Platen (1886) , and his own Mtnnen 
(1892), an autobiography, invaluable as a historical document 

See Sveriges htstona (1881, etc), vl, Carl Gustaf Malmstrom, 
Historiska Studter (1897), C Arcadius, Loins de Geer (1906) 


DEGENERATION This term is loosely used m diverse 
ways m biology It was applied by Sir Edwin Ray Lankester to 
an evolutionary change in the direction of simplification Degen- 
erative or, better, retrogressive evolution may be said to have 
taken place m those plants or animals m which a presumed an 
cestral organ or part is greatly reduced or even lacking In a 
modem bird, to use a familiar example, whose beak performs the 
office of the teeth m other animals, no vestige of a tooth occurs 
Yet it was otherwise m many ancient birds, such as Hesperorms 
and Ichthyomu (qq v ), known to us only from their fossilized 
skeletons, their jaws weie well provided with abundant conical 
teeth The weight of evidence leads us to conclude that the dcnti 
tion of birds has been lost in the course of their evolution The 
fossil record tells a similar story about other toothless forms, e g , 
the sturgeon among fishes, toads, turtles, egg laying mammals, 
xnteateis and whalebone whales So is it ilso with fins and limbs 
which were primitively present as two pairs, fore and hind (pec- 
toral and pelvic), m ancestral vertebrates Most of the modern 
forms have retained both pairs of appendages but others in sup- 
posed adaptation to speciabzed habitats have lost one or both sets 
of limbs as m the eels, the limbless coecilians (burrowing amphib- 
ians), numerous lizards and the entire group of snakes In all of 
the above there has been a considerable elongation of the body 
and, necessarily, changes in the mode of locomotion In whales 
( see Cetacea), the most highly modified of the secondarily 
aquatic animals, the forelimbs have been retained as flippers, 
while the hind pair is represented by small paired remnants of the 
hip bone deeply buried in the flesh An analogous but less exten- 
sive degeneration is exemplified in flightless birds (ostrich, cas- 
sowary, kiwi, etc ) m which the wing, although topically formed, 
is reduced to such an extent that it does not suffice for flight 
Among the best examples of degeneration coirelated with en- 
vironment are cave animals Independently and in widely scat- 
tered regions such diverse inhabitants of caves as crayfish, spiders, 
beetles, grasshoppers (cave crickets), fish and salamanders are 
blind as a result of the reduction or loss of the eyes and colour- 
less owing to the reduction of pigment 
Although the examples above have been chosen from more 
familiar forms, it should be pointed out here that degeneration in 
evolution is a very general process most highly developed oigan- 
isms have lost some organs, modified and elaborated others and 
developed some entirely unrepresented in the ancestral stocks 
(see Evolution, Organic and article by Emerson cited below) 

If we grant that such retrogression has taken place, we are faced 
with the question of the means bv which it was effected Charles 
Darwin thought that the initial reduction in an organ might be 
brought about by disuse (a view which has received no recent sup- 
port) , but he realized the logical difficulty of calling on disuse to pro- 
duce any further changes “after the organ had once been rendered 
functionless ” The current concepts of selection (q v ) suggest that m 
the absence of selection pressure favouring the maintenance of an 
organ (eg, an eye in a cave animal) gene mutations which degrade 
the structure may proceed unchecked, particularly if the effect of the 
mutations be favourable in respect to other organs 
The process of degenerative evolution has gone furthest in para- 
sites, such as tapeworms and the remarkable parasitic crustacean, 
Saccuhna, among others (see Parasitology) 


ment is welt-illustrated in the metamorphosis \>t insects tuiptera, 
Hymenoptcra, etc), where there is extensive destruction of the !ar\al 
cells followed by the reconstruction of the adult on a new plan 
Analogous processes occur in other kinds of metamoi phosis, as in the 
pihdium larva of nemertmes and the pluteus larva of sea urchins 
The dissolution of the tail m the tadpole is a more localized change 
During foetal life in higher vertebrates, the notochord is largely lost , 
the cartilage of the provisional skeleton is in large part dissolved to 
make way for the deposition of hone , the paired embryonic kidneys 
(mesonephroi) rapidly waste away, the duct system of each being 
salvaged in males to serve as ductus deferens and epididymis, but 
withering to functionless rudiments in the female the Mullerian ducts 
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(oviducts), well developed in the embryos of both sexes, continue to 
grow in females, but become vestigial in the male These develop- 
mental alternatives have provided an ideal object for the investigation 
of causal relationships in degeneration by means of hormone (qv) 
treatment or transplantation of organs fated to degenerate The 
mesonephros of a chick, for example, has been shown to degenerate at 
the proper time when transplanted quite regardless of the age of the 
host it seems to carry within itself the seeds of its own dissolution 
(Vera Danchakoff) 

Perhaps to be placed in the same category is the cyclical or con- 
tinuous regression of the various cells or organs in adults skin, blood 
cells, corpora hitea in the ovary, the uterine epithelium, etc , m which 
the parts are regenerated either continuously or periodically as the 
case may be 

In the third place, particular attention has been directed to senile 
degeneration the disappearance of sensory, nerve, muscle and other 
cells in aging This is possibly better treated as a phenomenon of 
pathology (qv) which studies the degenerative changes following 
disease or accident 

Bibliography — E R Lankester, “Degeneration, a chapter m Dar- 
winism,” in The Advancement oj Science (1890), J S Huxley and 
G R de Beer, The Elements of Experimental Embryology, (Cambridge, 
1934), E V Cowdry, Problems oj Aging (Baltimore, 1942), A E 
Emerson, “Ecology, Evolution and Society ,” in The American Natural- 
ist, vol 77 (1943) (G P DuS) 

DEGGENDORF or DECKENDORF, town of Bavaria, 
Germany, 25 mi N W of Passau, on the left bank of the Danube, 
which is there crossed by two iron bridges Pop (1939) 11,767 
It is at the lower end of the beautiful valley of the Perlbach 
The old town hall dates from 1566 The church of the Holy 
Sepulchre, built m 1337, attracts thousands of pilgrims to its 
Porta Caelt or Gnadenpjorte (Gate of Mercy) opened annually 
on Michaelmas eve and closed again on Oct 4 The town is a 
depot for the timber trade of the Bavarian forest, a station for 
Danube steamboats and the seat of several mills, breweries, etc 
On the bank of the Danube outside the town are the remains of 
the castle of Fmdelstem, and on the Geiersberg (1243 ft), m 
the immediate vicinity, stands another old pilgrimage church 
About 6 mi N is the village of Metten, with a Benedictine mon- 
astery founded by Charlemagne in 801 , restored as an abbey in 
1840 by Louis I of Bavaria, and well known as an educational 
institution The first mention of Deggendorf occurs in 868, and 
it appears as a town in 1212 Henry (d 1290) of the Landshut 
branch of the ruling family of Bavana made it the seat of a 
custom-house, and m 1331 it became the residence of Henry III 
of Nattemberg (d 1333) In 1337 a wholesale massacre of the 
Jews, who were accused of having thrown the sacred host of the 
church of the Holy Sepulchre into a well, took place in the town, 
and It is probably from about this date that the pilgrimage 
above mentioned came into vogue The town was captured by 
the Swedish forces in 1633, and m the war of the Austrian 
Succession it was more than once laid m ashes 
DE GOEJE, MICHAEL JAN. see Goeje, Michael 

JANDE 

DEGREE, a step or stage In academic usage, a degree is a 
title conferred by a university as a mark of proficiency in scholar- 
ship, The word was first applied to the preliminary steps to the 
mastership or doctorate, viz , the baccalaureate and bicentiate 
“The use of academic degrees, as old as the 13th century, is visibly 
borrowed from the mechanic corporations, in which an apprentice, 
after serving his time, obtains a testimonial of his skill and a 
license to practise his trade and mystery” (Gibbon, Autobiog- 
raphy, 29) Originally, as the words “master” and “doctor” imply, 
the degree was a certificate of fitness to teach at a university 
Degrees in law, medicine and theology still carry with them a 
license to practise the corresponding professions, but degree? in 
arts are no more than certificates of a certain measure of acquaint- 
ance with the subject In modem times the practice has ansen 
of conferring honorary degrees as a recognition of distinction with 
out regard to academic qualifications (X ) 

In general two practices are followed in the award of degrees 
The European and South. American countries have as a rule re- 
tained the degrees of the five traditional faculties law, medicine, 
theology, arts and philosophy, and in granting academic recogni- 
tion for work m newer fields of study have granted the degree of 
. the faculty to which they most nearly approximate Except in 
f 1 ranee and Spam all intermediate degrees, such as those of 


bachelor and master, have been abolished In Germany the doc- 
torate of the various faculties is the only one granted, but there 
is a tendency to add new signatures such as Dr Phil Nat or Dr 
Rer Nat m mathematics and sciences and Dr Ing or Dr Rer 
Techn in engineering Except m the faculty of law, where the 
baccalaur&at is granted, the usual Trench degrees are the licence 
and doctoral according to the faculties, these are State degrees, 
to which a doctorat d’umversiti has been added recently, carry- 
ing with it the recognition of a university but none from the State 
In the British universities Oxford and Cambridge have remained 
conservative and grant the B A as the first degree in most facul 
ties, the B Sc and BLitt at Oxford are awarded for special re 
search and examination In 1926 Dublin introduced the B Sc for 
students who do not present a classical language in their examina- 
tions The local universities have been more liberal in adding 
to the list of degrees although the B A and B Sc , the latter in a 
great variety of special branches of science and technology, are 
the first degrees (M A in Scotland) The B Com m commerce, 
B Arch in architecture and B Ed in education are the more 
recent additions The second degree is the M A or M Sc , obtained 
everywhere by examinations except at Oxford and Cambridge 
where it is granted after a period of residence and payment of 
the prescribed dues The doctorate (D Sc , D Litt , LL D , etc ) 
is available in most branches, but in arts and science is usually 
awarded on the basis of contributions to knowledge and distinc- 
tion in some special field Since World War I an attempt has 
been made, but without much success, to establish the Ph D by 
examination The usual degrees are available m medicine, law and 
theology In all the universities the first degrees in arts or science 
may be obtained as an ordinary degree or with honours 
The greatest multiplication of degrees has taken place m the 
United States Not only has there been a rapid expansion of spe 
ciahzation m the universities and colleges, but graduation m each 
specialty is recognized by a distinctive degree The commonest 
degrees are still the B A and B S to which the signature of the 
special field is added, as B A in Ed , or B S m Arch No attempt 
seems to be made at standardization, thus in business are A B m 
B and B (business administration and banking) and B B A (busi 
ness administration) As soon as a new grouping of subjects takes 
place, it is designated by its own degree, as B J (journalism) or 
BS in AcE (aeronautical engineering) These special fields 
have their corresponding designations at the more advanced levels, 
especially the master’s degree, and although there is a tendency to 
retain the Ph D as the most advanced degree in arts and science 
special signatures are found, as EdD (education) An attempt 
has been made for several years to grant certain degrees, such as 
LHD , D D , LLD , Litt D , and D CL , honoris causa only 
(ILK) 

In the science of measurement, degrees are small equal sub- 
divisions of an interval, eg, the interval between the freezing and 
boiling pomts of water are divided into equal increments of tem- 
perature, the size of these depending on the arbitrary temperature 
scale chosen (see Thermometry) The angle (qv) through 
which the radius of a circle turns in completing one revolution is 
divided into 360 degrees The subdivisions of density scales are 
also termed degrees (see Hydrometers) The universal symbol for 
degree is a small circle at the top right-hand side of the figure 
denoting the number of degrees, eg, fifteen degrees centigrade is 
written thus 15° C The degree as an angular measure is further 
divided into 60 minutes of arc (i°=»6o') 

In mathematics, the degree of an expression is determined 
by the highest dimensions of its terms, thus 2x*y +xy is an 
expression of the third degree, the first term, bung the product of 
three variables, x, x and y, has three dimensions and is of higher 
dimmsions than the second which is the product of onI> two \ari 
allies (See Eqiutions, Theory or) In dynamics (go) the 
expression “degrees of freedom ’ refers to the number of unique 
possible directions or modes of motion of a body ( see also Qe vn- 
tum Mechanics and Gyroscope) 

DEHMEL, RICHARD (1863-1920), German poet, was 
bom in Wcndisih Hermsdorf, Brandenburg, on Jso\ 18, 1863 He 
was educated in Kremmen, Berlin and Danzig, and m 1882 began 
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to study philosophy, natural sciences and social economy, and also 
became editor of a provincial newspaper From 1887-95 he was 
secretary of the Union of German Fire Insurance Companies In 
1891 he published his first volume of poetry, Erlosungen This was 
followed by Aber die Liebe (1893), and Weib und Welt (1896) 
From 1899 until 1902 he travelled in Italy, Greece, Switzerland, 
Holland and England, and afterwards lived in dlankensee, near 
Hamburg In collaboration with his first wife, Paula Dehmel, he 
pubhshed some books for children, including Fitzebutze (1907) 
He wrote a novel m lyrical form, Zwei Menschen m 1903, the epic 
composition Die V erwandlungen der Venus in 1904 and also 
dramas and pantomimes He took part as a volunteer m World 
War I, and in 1919 pubhshed his diary, Zmschen Kneg und 
Menschheit Among his dramas, Die Menschenfreunde (1917) 
was successful His Collected Works, 10 vol , began publication 
in 1906 Dehmel’s work is charactenzed by most unusual emo- 
tional power His theme, whether it be erotic or social, awakens 
in him an intensity of feehng which seeks expression with almost 
explosive force Sometimes taste and even sense are swept away 
in this torrent, on the other hand, Dehmel had a veiy strong feel- 
ing for form and music, and his best pieces, where form and 
thought have been most successfully welded together, are among 
the masterpieces of the German lyric He died at Blanhensee, 
Feb 8, 1920 See Selected Letters, 2 vol (1922-23) , E Ludwig, 
Richard Dehmel (1913) 

DEHRA DUN, a distnct of British India, in the Meerut 
division of the Umted Provinces, with an area of 1,202 sqmi 
The Dun proper is a beautiful valley lying between the Siwahk 
range and the foothills of the Himalayas The administrative 
district runs up into the latter and embraces the sanatorium 
of Mussoone The mountains in its northern section attain a 
height between 7,000 and 8,000 ft , one peak reaching an elevation 
of 8,565 ft , the highest point of the Siwahk range is 3,041 ft 
above sea level The principal passes through the Siwahk hills are 
the Timli pass, leading to the military station of Chakrata, and 
the Mohand pass leading to the sanatonums of Mussoorie and 
Landaur The Ganges bounds the Dehra Dun valley on the east, 
the Jumna bounds it on the west It is well wooded, undulating and 
relatively temperate m climate To the east the valley is charac- 
terized by swamps and forests, but to the west the natural de- 
pressions freely carry off the surface drainage In 1941 the popu 
lation was 266,244 A railway to Dehra Dun from Hardwar, on 
the Oudh and Rohilkhand line (32 mi ), was completed m 1900 
The district is served by the Dun canals Tea gardens cover a 
considerable area, and the valley contains a colony of European 
tea planters 

Dehra Dun only emerges from the mists of legend into 
authentic history m the 17th century ad, when it formed part of 
the Garhwal kingdom Toward the end of the century the heretical 
Sikh Guru, Ram Rai, expelled from the Punjab, sought refuge 
m the Dun and gathered a crowd of devotees Fateh Sah, rajah 
of Garhwal, endowed the temple which he built, round which 
grew up the town of Gurudwara or Dehra Dun (qv) In the 
1 8th century the fertility of the valley attracted the attention of 
Najib-ud daula, governor of Saharanpur, who invaded it with 
an army of Rohillas m 1757 and annexed it to his dominion His 
rule, which lasted till 1770, brought great prosperity to the Dun, 
but on his death it became a prey to the surrounding tribes, its 
desolation being completed after its conquest by the Gurkhas m 
1803 In 1814 it was taken possession of by the Bntish 

DEHRA DUN, a town of Bntish India, headquarters of the 
Dehra Dun (qv) district in the United Provinces It lies at an 
elevation of 2,300 ft , at the terminus of the Hardwar Dehra Dun 
railway Dehra Dun is the headquarters of the Tngonometncal 
survey and of the forest department, besides being a cantonment 
for a Gurkha force The Indian Forest college, which trains forest 
officials for all parts of India, is a fine building Attached to it is 
a research institute for the scientific study of sylviculture and 
the exploitation and administration of forests The Prince of 
Wales Royal Indian Military college was founded In 1922 to tram 
Indian boys for the Royal Military college at Sandhurst, Eng- 
land, and for the Indian Military* academy after the establishment 


of that institution at Dehra Dun in 1932 

The town of Dehra Dun grew up round the temple built m 1699 
by the heretical Sikh Guru, Ram Rai, the founder of the Udasi 
sect of Ascetics This temple is a remarkable building in Moham- 
medan style The central block, in imitation of the emperor Ja- 
hangir’s tomb, contains the bed on which the Guru, after dying 
at will and coming back to lift several times, ultimately died out- 
right, it is an object of great veneration At the corners of the 
central block are smaller monuments commemorating the Guru’s 
wives Pop of town (1941) 57,183 

DEHYDRATION, m chemistry, the removal of molecules 
of water from a chemical compound The water may be present 
in the form of water of hydration (see Hydrate) in which case 
it is removed by heating the crystals, 01 by placing them in an 
evacuated desiccator in the presence of a drying agent such as 
phosphorus pentoxide It may be removed from the molecules of 
oxyacids and basic hydroxides by similar procedures Alterna- 
tivelv, water may form part of a molecule of an organic com- 
pound, in which case it is frequently removed by heating the 
compound in the presence of a metallic oxide, which acts as 
catalyst (see Catalysis), eg, depending on the conditions, alco- 
hols may yield either olefines or ethers (See Alcohols , Ethers , 
Olefines ) 

DEHYDROGENATION, the removal of hydrogen from 
the molecule of a chemical compound, which may be effected m 
the case of an organic compound by heating it in the presence of 
a metal, which acts as a catalyst (see Catalysis) e g , the alco- 
hols (qv) lose hydrogen and yield aldehydes (qv , see also 
Hydrogenation) 

DEINARCHUS, last of the “ten” Attic orators, son of 
Sostratus (or, according to Suidas, Socrates), born at Corinth 
about 361 b c He settled at Athens early in life, and when not 
more than twenty five was already active as a writer of speeches 
for the law courts In 324 the Areopagus, after inquiry, reported 
that nine men had taken bribes from Harpalus, the fugitive treas- 
urer of Alexander Deinarchus wrote, for the prosecution, the 
three speeches which are still extant — igamst Demosthenes, 
Against Anstogeiton, Against Philocles The sympathies of Dei- 
narchus were in favour of an Athenian oligarchy under Macedo- 
nian control, but it should be remembered that he was not an 
Athenian citizen In the Harpalus affair Demosthenes was doubt- 
less innocent, and so, probably, were others of the accused Yet 
Hypereides, the most fiery of the patriots, was on the same side as 
Deinarchus Under the regency of Ins old master, Demetrius 
Phalereus, Deinarchus exercised much political influence On the 
restoration of the democracy by Demetrius Pohorcetes, Deinar- 
chus was condemned to death and withdrew into exile at Chalcis 
m Euboea About 292 b c , thanks to his friend Theophrastus, he 
was able to return to Attica Deinarchus died at Athens about 291 

According to Suidas, Deinarchus wrote 160 speeches, and 
Dionysius held that, out of 85 extant speeches bearing his name, 
58 were genuine — 28 relating to public, 30 to private causes 
Although the authenticity of the three speeches mentioned above 
is generally admitted, Demetrius of Magnesia doubted that of the 
speech Against Demosthenes, while A Westermann rejected all 
three Deinarchus had little individual st\Ie and imitated by turns 
Lysias, Hypereides and Demosthenes He is called by Hermo- 
genes 6 npidivbs th.ruMo 8 kvqs, a Demosthenes whose strength is 
rougher, without flavour or sparkle 

Editions (text and exhaustive commentary) E Matzner (1842), 
(test) T Thalheim (1887), F Blass (1888), see L L Forman, Index 
Andocideus, Lycurgeus, Dmarcheus (1897), and, in general, F Blass, 
Attisclie Beredsamkeit, 111 There is a valuable treatise on the life and 
speeches of Deinarchus by Dionysius of Halicarnassus 

DEINO CRATES., a famous and original Greek architect of 
the time of Alexander the Great He tried to captivate the ambi- 
tious fancy of that king with a design for carving Mount Athos 
into a gigantic seated statue This plan was not carried out, but 
Democrates designed for Alexander the plan of the new city of 
Alexandria, and constructed the vast funeral pyre of Hephaes- 
tion Alexandria was, like Peiraeeus and Rhodes (see Hippoda- 
mus), built on a regular plan, the streets of most earlier towns 
being narrow and confused 
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DEIOCES (AtjiAktis) according to Herodotus (1 96 ff ) the 
first king of the Medes He nanates that, when the Medes hid 
rebelled against the Assyrians about 710 bc, according to his 
chronology (cf Diodor, 11 32), they lived in villages without 
any political organization Then Deioces, son of Phraortes, was 
chosen judge in his village, and the justness of his decisions in- 
duced the inhabitants of the other villages to throng to bun 
At last the Medes resolved to set up a kingdom, and chose Deioces 
king He now caused them to build a great capital, Ecbatana, 
with a royal palace, and introduced the ceremonial of oriental 
courts He united all the Median tribes, and ruled 53 years 
(c 699-647 bc), though perhaps, as G Rawlmson supposed, the 
53 years of his reign are exchanged by mistake with the 22 years 
of his son Phraortes 

The narration of Herodotus is only a popular tradition We 
know from the Assyrian inscriptions that just at the time which 
Herodotus assigns to Deioces the Medes were divided into 
numerous small principalities and subjected to the great Assyrian 
conquerors Among these petty chieftains, Sargon in 715 men- 
tions Dayukku, “lieutenant of Man” (he probably was, therefore, 
a vassal of the neighbouring king of Man in the mountains of 
south-eastern Armema), who joined the Urarteans and other 
enemies of Assyria, but was by Sargon transported to Hamath 
in Sjna “with his dan” His district is called “bit Dayaukki,” 
“house of Deioces,” also in 713, when Sargon invaded these re- 
gions again So it seems that the dynasty, which more than half 
a century later founded the Median empire, was derived from this 
Dayukku, and that his name was thus introduced into the Median 
traditions, which contrary to history considered him as founder of 
the kingdom 

DEIOTARUS, a tetrarch of Galatia in Asia Minor, and a 
faithful ally of the Romans At the beginning of the third 
Mithridatic war, he drove out the troops of Mithndates from 
Phrygia Pompey, when settling the affairs of Asia (63 or 62 b c ) 
rewarded him with the title of king and an increase of territory 
(Lesser Armenia) Delotarus naturally sided with Pompey m 
the civil war and after Pharsalus escaped with him to Asia In 
47 Caesar arrived m Asia from Egypt and pardoned Deiotarus 
for having sided with Pompey In consequence of the complaints 
of certain Galatian princes, Deiotarus was deprived of part of his 
dominions, but allowed to retain the title of king On the death of 
Mithndates of Pergamum, tetrarch of the Trocmi, Deiotarus was 
a candidate for the vacancy Other tetrarchs also pressed their 
claims, Deiotarus was accused by his grandson Castor of having 
attempted to assassinate Caesar when the latter was his guest in 
Galatia Cicero undertook his defence, but the assassination of 
Caesar prevented any final decision In his speech Cicero deals 
mainly with the distribution of the provinces, the real cause of the 
quarrels between Deiotarus and his relatives After Caesar’s 
death, Mark Antony, for a large sum of money announced that, m 
accordance with instructions left by Caesar, Deiotarus was to re- 
sume possession of all the territory of which he had been deprived 
When civil war again broke out, Deiotarus was persuaded to sup- 
port Brutus and Cassius, but after Philippi went over to the 
triumvirs He remained in possession of his kingdom till his death 
at a great age (see Galatia) 

See Cicero Phlifipira, ii y> , Ad fern vul to, lx 12, x\ 1, 2 4. 
Ad Alt M\ 1, De dunn 1 1 3 , it 36, ,7, De hartisp resp 13, and 
above all Pro rrge Deolaro, Appnn, Bril MUtrtd 73, nj, Be'lum 
Alcxjt dr,t uh, 34-41. 65-77, Dio Ca.~sius xli 63, xbi 45, xlvn 24, j.8, 
xlvm 33 

DEIR or DEIR EZ-ZOR, a town in ‘nria (I>-cnch man- 
dated territory until 1941) on the rigid bank of thi Luphiali-. 
27imi above its junction wuh the Khabiir population 6,659 Ihc 
chief town of a considerable area it boasts a hotel, bazaar and 
man> shops It has a French garrison and an aerodrome, macadam- 
ized streets and a public garden, and is a centre of commerce In 
Ptolcmaeus list of towns on the right bank 01 the Euphrates 
(Geog v 18) the following have been identified with Dcir cz- 
7 or Gadirtha (Fischer, Herzfeld), Btrtha (Kicpert), litzara 
( =Aeaura ) (Dussaud) The ancient roads from Aleppo and 
Damascus to Baghdad met here One 01 the modem motor routes 
from Damascus to Baghdad passes through the town 


DEIRA, the southern of the two English kingdoms afterwards 
united as Northumbria According to Simeon of Durham it ex- 
tended from the Humber to the Tyne, but the land was waste 
north of the Tees York was the capital of its kings The date 
of its first settlement is quite unknown, but the hrst kmg of whom 
we have any record is Ella or Aelle, the father of Edwin, who is 
said to have been reigning about 585 After his death Deira was 
subject to Aethelfrith, king of Northumbria, until the accession 
of Edwin, in 616 or 617, who ruled both kingdoms ( see Edwin) 
till 633 Osnc the nephew of Edwin ruled Deira (633-634), but 
his son Oswme was put to death by Oswio in 651 For a few years 
subsequently Deira was governed by Aethelwald, son of Oswald 

See Bede, Htstorta ecclesiastica, 11 14, ui 1, 6, 14 (ed C Plummer, 
1896) , Nennius, Hislona Briltonum, s 64 (ed Th Mommsen, Berlin, 
1898) , Simeon of Durham, Opera, i, 339 (ed T Arnold, 1883-85) 
(F G M B ) 

DEIRDRE, m older Irish Derdriu, the herome of the tale of 
the Fate 0} the Sons of Utsnech, one of the “three sorrowful tales ' 
of Ireland According to the story, she was the daughter of Feid 
hmid, son of Dali, the king’s story-teller When the Ultonian 
braves were a drinking m the house of Feidlimid, and his wife, 
then pregnant, was serving them, the child screamed from the 
womb of her mother The druid Cathub prophesied that a girl- 
child would be bom, by name Derdriu, and great evil would come 
with her The Ultomans said she should be slam, but King Concho- 
bar interfered, and ordered her to be brought up in seclusion, and 
kept to be his own wife Derdriu grew up thus, but having acci 
dentally come in contact with N6isi, son of Uisnech, she fell m 
love with him, and persuaded him and his two brethren, Ainle and 
Ardan, to carry her off to Alba Here the four lived together for 
some time, but they were enticed back by guile by Conchobar’s 
emissaries The three brethren were slam, and Derdriu taken to 
Conchobar, but she committed suicide to avoid falling into the 
king’s hands The denouement of the tale varies, however, m 
different versions 

The tale is edited (without translation) in Windisch’s Insehe Texte, 
vol 1 (Leipzig, 1880) A convenient edition of a modern version has 
been published, with translation and vocabulary, by the Society for 
Preservation of the Irish Language (1898) For a modern Scottish 
Gaelic version see Alex Carmichael, Den dire (Paisley, 1914) 

(R A S M) 

DEISM is a theological term bearing two accepted meanings 

1 It is the technical name for a particular philosophical doc- 
trine concerning the relation of God to the world Deism is then 
contrasted with theism (qv), though etymologically the two 
words are equivalent Whereas theism asserts God to be continu- 
ously active in the world and m touch with human souls, * e , 
to be immanent in, or operative upon, nature and man m respect 
of providential guidance, revelation and grace, deism limits the 
divine activity to creation of the world and fixation of its primary 
collocations It conceives the world-process to be determined by 
these alone the world originally received from its Maker a 
capacity for self-development, or a delegated autonomy desenb 
able m terms of proximate causes without invocation of further 
divine intervention Thus deism is what is popularly called the 
doctrine of an absentee God, who, once and for all having wound 
up the world-machine, has left it to run its course and to work 
out its self-evolution In this extreme form, deism has seldom 
been embraced by theological thinkers, it has rather seemed to 
be in exaggerated conception of the relative independence of the 
world and its causal nexus But unless theism asserts somewhat 
01 1 datively fixed order and continuity of causal determination 
in cri ated things, from which the Deity stands “a hand breadth 
off to give free play, so that God is not the sole operative cause 
m the spheres of physical process and human conduct, it lapses 
fiom the doctrine of an immanent God mto pantheism In other 
words, if theism is to be in earnest with the distinction involved 
111 speaking of God and the world, and is not to adopt Spinoza’s 
identification, expressed m his phrase God or Nature, it must 
accept so much of deistic tincture as to enable it to assert that 
there is a world-order which, however dependent on God, is in 
some degree independent of Him in that, when once “planted 
out,” it evolves according to the laws of its being, and so pro- 
vides a sphere for His continuous energizing Thus pantheism 
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and deism are two extremes between which theism is a middle way 

2 Deism is also the received name for a trend of theological 
thought, not explicitly concerned with the philosophical problem 
above indicated The term then has an historical, rather than a 
technically philosophical, signification, and this is its earlier and 
commoner meaning The movement which the word indicates 
was connected primarily with the relation of revealed religion 
to natural religion, or the relation of Christian doctrine to theology 
mediated by reason alone, as exercised on the world and man It 
manifested itself chiefly, but not exclusively, in England, and 
most conspicuously in the 18th century In fact “deism” is very 
commonly an abridgment of the phrase “English deism of the 18th 
century ” Deistic thought had, indeed, already appeared in the 
17th century, but it was then premature and consequently still- 
born, whereas the movement m the first naif of the succeeding 
century evoked widespread excitement and controversy, and pro- 
foundly influenced theological science 

Deism, as it first emerged, was the natural issue, in theology, 
of historical causes that operated similarly in other fields of 
thought The Reformation had brought individual liberty in re- 
ligion, and toleration had become a politically expedient prac- 
tice Consequently, variety of opinion found expression, from 
allegiance to the orthodox theology such as might be called prot- 
estant scholasticism, to the vagaries and “enthusiasms” of indi- 
viduals and sects The new physical science, progressing rapidly 
after the Copermcan revolution, was presenting an exemplar of 
certain knowledge, a sound method and criterion of truth This 
was the primary quest of deism It was first prosecuted by Lord 
Herbert of Cherbury (1583-1648), the father of English deism, 
and a contemporary of Descartes Without denying or repudiating 
historically “revealed” religion, such as Christianity, Lord Her- 
bert commended a “natural” religion, not transmitted by tradition 
admitting of corruption, nor accepted on external authority, but 
demanded and established by reason common to all men, and capa- 
ble of finding universal acceptance Adopting as certain, because 
unquestioned in his age, the behef that in all men there is divinely 
implanted a faculty, such as was comjmonly called “natural light,” 
comparable to instinct save that it is of the nature of intellection 
rather than of sensibility, he taught that this rational light is the 
mediator of innate ideas or “common notions” m which the es- 
sential elements of all true religion are to be found These are 
that God exists, that man’s duty is to worship Him, that virtue 
and piety are the essentials of worship, that repentance and retri* 
bution are divinely called for from us, and that there is a future 
life in which reward and punishment will be meted out Such, he 
further held, was the primitive form of religion, from which man- 
kind has been diverted 

As Herbert laid the foundations of deism, in the 17th century, 
m so far as its positive and its phdosophical aspects are concerned, 
so also, during the same century, did Charles Blount (1654-93) 
initiate the negative procedure which became the more conspicu- 
ous characteristic of deism in the later stages of its development 
This procedure consisted in criticism of the Scriptures, of re- 
ceived views as to authorship of the sacred books, of miracles, 
of specific Christian doctrines, and of ecclesiastical history It 
has been called negative, because its aim was not so much to 
commend the certainty and sufficiency of natural theology, of 
which deism at first asserted revealed theology to be a more or 
less superfluous republication, as to suggest the doubtfulness of 
the data, evidences and arguments, on which revealed religion 
had hitherto been based The chief waters who, between 1700 
and 1750, conducted this attack upon orthodoxy, were Thomas 
Woolston, Anthony Collins, Thomas Morgan and Thomas Chubb 
They were not scholars of the highest order, nor thinkers of 
more than mediocre ability Indeed they were silenced by Waters 
better equipped With learning Nevertheless deism of this nega- 
tive or sceptical kind was not merely the exhibition of temporary 
unrest or discontent It was an expression of vague suspicions 
which developed into critical sciences that, m the succeeding cen- 
tury, effected a revolution in Chnstian apologetic In its cham- 
pionship of freedom of inquiry, in search for certainty instead of 
groundless or disputable opinion, in its insistence on reason as 
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the sole instrument for acquiring and judging of tiuth, and m its 
use of the method of doubt, deism may be said to offer a parallel 
to the Cartesian renaissance in philosophy, and to represent the 
beginning of modernity m English theology Hence, even on its 
negative side, deism is an important movement in the history of 
theological thought 

This phase of 18th century deism finds its best expression in 
two works The first is Christianity not myslenous, by John 
Toland, in which it is argued that there is nothing in the Gospels 
that is mysterious, either m the sense of being contrary to reason 
or in the sense of being above or beyond reason Toland, from 
one point of view, upheld the certainty of the natural theology 
which reason could read, and of the revelation that had been 
divinely vouchsafed to it Provided they are allowed to put their 
own interpretation on the vague and ambiguous word “reason,” 
most persons of common sense, as well as most philosophers, will 
perhaps nowadays accept Toland’s conclusion If reason include 
the discovery of actual premises, such as science deals with, it 
does not provide the infallible natural theology that deism prided 
itself on having found, and m comparison with which it after- 
wards proceeded to disparage revealed religion Rather did 
Bishop Butler, the most considerable critic of the deists, bit the 
mark m his pregnant dictum, “probability is the guide of life ” 
The other of the two works just now referied to, is Matthew Tin- 
dal’s Christianity as old as the Creation, or the Gospel a Repubh 
cation of the Religion of Nature This book states the case m 
favour of natural religion more comprehensively than any other 
of its period it came to be called “the deist’s Bible,” and it 
evoked in especial degree the notice of Bishop Butler and other 
defenders of revealed rebgion The deistic creed, here set forth, is 
essentially similar to that of Lord Herbert, and natural rebgion 
is regarded as consisting m rational knowledge, as contrasted with 
subjectively caused belief, together with morality Revelation is 
restricted to communication of ready-made truth, and the “nat- 
ural” revelation, old as creation, is described aS “internal,” te , 
as involved or unpbeated m the constitution of the world and 
the natures of God and man Being thus essential or intrinsic, it 
is an eternal truth of reason, not contmgent on historical facts 
If any one of the deists’ tenets was more fundamental than 
another, it was their assertion that revealed religion presupposes 
natural rebgion And this, though it was for the most pait over- 
looked or evaded during the 19th century, may be regarded as 
their lasting contribution to theological thought Unfortunately 
their conception of the content of natural theology, and of the 
rational grounds on which they supposed it to be infallibly based, 
involved a priori assumptions which, shortly after deism found 
its completed expression m Tindal, were demolished by Hume, 
and later by Kant Genetic sciences as yet scarcely existed, evo- 
lution or development was as wanting from the stock of 18th 
century ideas as it was paramount m the succeeding century So 
the deists Worked with static ideas, and some of the assumptions, 
which to them seemed self-evidept truths, came to be found in- 
consistent with facts Human nature and reason are evolved prod- 
ucts, and reason as innate lumen naturale, to which, the deist 
thought, a just God must reveal Himself perfectly and clearly from 
the first, never existed It may be observed, however, that none 
of those free thinkers held the kind of deism that was here first 
described, but rather repudiated it as “atheism ’’ 

See Leslie Stephen, History of English Thought in the i8lh century, 
Vol I (1876 and 1902) and the bibliography therein (F R T) 
BEISTER, a chain of hills in Germany, m the Prussian 
province of Hanover, about 15 m S W of the city of Hanover 
It runs from Springe m the south of Rodenbgrg m the north It 
has a total length of 14 m and rises m the Hofeler to a height of 
1,250 feet The chain is well-wooded and abounds m game There 
are some coal mines and sandstone quarries 
D^JAZET, PAULINE VIRGINIE (179S-1875), French 
actress, born m Paris on Aug 30, 1798, first appeared on the 
stage at the age of five In 1820 she started to play soubrette and 
“breeches” parts at the Gyranase, with such success that such 
parts became known as “D6jazets” After playing at the 
Nouveautes and the Van6t6s she became manager of the Folies, 
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renamed the Theatre Dejazet Here, even aL the age of 6s, she 
had marvellous success m youthful parts, especially in some 
previously unacted early plays of Sardou She retired in 1868, 
and died on Dec 1, 1875 

Duval, Vtrgtme Dtja-el (1876), L H Lecomte, Un amour de 
Dijazet (1907), and Virgmie Dijazet (1904! 

DE KALB, a city of De Kalb county, 111 , U S , on the Kish- 
waukee nver, 60 mi W of Chicago It is on federal highway 30A, 
is served by the Chicago and North Western, Chicago Great West 
ern and Chicago, Milwaukee, St Paul and Pacific railways Land 
area 2 sq mi The population was ii,7°8 in 1950 and 9,146 in 194° 
by the federal census 

Barbed wire was invented and first manufactured there Other 
products manufactured are truck bodies, insulated copper wire 
and cable, pianos, piano accordions, canned vegetables, commer- 
cial refrigerating machinery, screen cloth, day beds, bed springs, 
ladies’ apparel, books, fractional horsepower motors, drop forg 
ings and gray iron castings 

De Kalb is in the centre of the rich agricultural lands, corn, 
small grain and cattle raising predominate The Northern Illinois 
State Teachers college occupies a campus of 67 ac De Kalb was 
settled in 1832, incorporated a city m 1877 , until 1840 it was called 
Buena Vista 

DE KEYSER, THOMAS (1596 or 1597-1667), Dutch 
painter, was born at Amsterdam, the son of the architect and 
sculptor Hendrik de Keyser Aert Pietersz, Cornells vamder 
Voort, Werner van Valckert and Nicolas Elias are accredited by 
different authorities with having developed his talent De Keyser 
chiefly excelled as a portrait pamter, though he also executed some 
historical and mythological pictures, such as the “Theseus” and 
“Ariadne” in the Amsterdam town hall His portraiture is full 
of character and masterly m handling, and often, as m the “Old 
Woman” of the Budapest gallery, is distinguished by a rich golden 
glow of colour and Rerabrandtesque chiaroscuro Some of his 
portraits are life-size, but the artist generally preferred to keep 
them on a considerably smaller (scale, like the famous “Group of 
Amsterdam Burgomasters” assembled to receive Mane de’ Medici 
in 1638, now at The Hague museum His pictures are in the 
Dresden and Frankfurt museums, in the Heyl collection at Worms, 
and the Liechtenstein gallery in Vienna The National Gallery, 
London, owns a characteristic portrait group of a “Merchant 
with his Clerk”, The Hague museum, besides the group already 
referred to, a magnificent “Portrait of a Savant,” and the Haarlem 
museum a fine portrait of “Claes Fabncius ” At the Ryks mu- 
seum m Amsterdam there are 12 of his works 
DEKKER, EDWARD DOUWES (1820-1887), Dutch 
wruer, commonlv known as Mcltatlli, was born at \mstcrdam 
on Maich 2 1820 In 1838 he went out to Java, and obtained a 
post m the Inland Revenue He rose from one position to another, 
until, m 1851, he found himself assistant-resident at Amboy na, 
in the Moluccas In 1857 he was transfeircd to Lebak, m the 
Bantam residency of Java By this time, however, he had begun to 
protest against the abuses of the colonial svstem He was threat- 
ened with dismissal from his office for his openness ot speech, and, 
throwing up lus appointment, he returned to Holland m a state of 
fierce indignation He determmed to expose in detail the scandals 
he had witnessed, and he began to do so m newspaper articles and 
pamphlets In i860 he published under the pseudonym of “Mul- 
t-dub,” his romance, Vex Havelaar (Eng trans by W Siebtn- 
haar, with introd by D H Lawrence, 1927) This book made a 
complete exposure of the abuse of free labour in the Dutch Indies 
Ills Wtnnebrteven (1861), in spite of their mild title of “love 
letters ” proved to he- mordant satires of the most rancorous and 
unsparing kind He collected his miscellanies in u’-inii" vo'i 1 
called Ide en (7 vols , 1862-77), and shaking the .'i s oi I loll, u . 
irom his feet, went to live at Wiesbaden Dckkcr di cl .t Vice 
Ingelheim, on the Rhine, on Feb 19, 1S87 His line , >1 vo'- 
1890-92), and his \erzamtlde Werkert (10 \o\ I'Qa- 
edited by his widow 
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DEKKER (orDLCKEu), THOMAS (c 1572-e 1632), Eng- 
lish dramatist, was born in London, and a Thomas Decker who 
may probably be identified with the poet, was buried at St 
James’s, Clerkenwell, on Aug 25, 1632 Ben Jonson drew him as 
Demetrius Fanmus, the “dresser of plays,” m the Poetaster His 
name as a playwright first appears in Henslowe’s Diary on Jan 8, 
1598, and he was busily engaged in the preparation of plays in 
the next few years In all he is said to have had a hand in 44 
plays His special interest is as a depicter of London life, of the 
manners and tastes of the citizens and their wives, of the London 
apprentice, and of the young aristocrats who frequented the play- 
house About six of the plays attributed to Dekker survive Old 
Fortunatus, drawn from a German tale already dramatized by 
Hans Sachs, was played on Dec 27, 1599, and printed m 1600 
The Shoemaker’s Holiday, based on T Deloney’s prose tract The 
Gentle Crajt, was probably played m 1600, and was printed in that 
year Patient Grtssill (played 1600, pr 1603) was the joint 
work of Dekker, Chettle and Haughton In Satiromastix (played 
1601, pr 1602), which was a counterblast to Jonson’s Poetaster, 
Dekker seems to have had the help of Marston Dekker also had 
a hand m 5 ir Thomas Wyatt (1602), The Honest Whore (1604), 
Westward Ho (1604) and many others If it be not Good the 
Devil is m It (c 1610) and Match Mee in London (of unknown 
date) are ascribed wholly to Dekker, and many plays for which 
his name is given in the theatrical records are lost The last play 
m which he had a share appears to be The Noble Soldier ( c 1631), 
in which Day and S Rowley were perhaps his associates 

Dekker was also a popular pamphleteer, and one of his pam- 
phlets, The Gull’s Hornbook (1609) gives an unmatched picture 
of the London of Dekker’s day by describing in detail a day m a 
young fop’s life m the city In The Wonderful Year (1603) he 
describes the state of London during the plague of that year with 
a realism that matches Defoe Other pamphlets are The Seven 
Deadly Sms of London (1606), Newes from Hell, Brought by the 
Dtvells Carrier (1606), etc 

In 1613 Dekker’s fortune, never too radiant, underwent eclipse 
In 1598 and 1599 Henslowe had lent him money for his discharge 
when he had been arrested, but m 1613 he was put m the King’s 
Bench prison for debt, and lay there certainly until 1616 and per- 
haps until 1619 In Dekker his Dreame (1620) he speaks of the 
“Bed in which seven years I lay dreaming,” possibly referring to 
his prison bed 

Dekker is not one of the greatest dramatists of his time, but 
his loveable personality, his irrepressible humour and his Lon- 
doner’s lightheartedness, whimsicality and happy-go lucky temper- 
ament have endeared him to all students of Jacobean London He 
was, too, a lvric poet of genius, and to him we owe some most 
charming lvncs One of them “Art thou poor, yet hast thou 
golden slumbers*” is to be found m every anthology of the period 

Dckkcr's Dramatic Works were edited by R H Shepherd (1873) , 
and four plajs were published by E Rhys in the Mermaid Senes 
(1887) His A or -Dramatic Works were edited by A B Grosart 
(1884-86) for the Huth Library, and The Gull’s Hornbook by R B 
McKcrrow (1904) See E K Chambers, The Elizabethan Stage 
(vol m 1923) 

DE KOVEN, REGINALD (1861-1920), composer, was 
born at Middletown, Conn , April 3, 1861 At the age of 20 he 
giaduated irom Oxford with a doctor’s degree m music He also 
studied music in Stuttgart, Florence, Paris and Vienna After his 
return to the United States, he wrote music criticism for many 
publications, including Harper’s Weekly and the New York World 
In 1902 he founded the Washington Symphony Orchestra, which 
he conducted until 1905 He was a fertile composer of comic 
operas, 300 songs and works for piano and orchestra The first 
■nrl. did Don (Lira'- Thr f.’c'-r - Th< F Uitn h \f>J(n Rub 
•Gy, In, At c t r-n-qc, h, " 1 I ~‘,i> 76 ,- a a >0 

/<•*•<■, 7 / Go >!rn Hu’ r> \ ( >i d li - - - II -h- , c,| s ., a , s 
ful of Ml nr- muni C 1 s o 10 < ■> 1< -nu r-pt rtdtilun 
■hrnuirlou rt-liui. li »v aki- g wo*V I v 0 gi.ind 0|Xi>i<- Inhy 
ind he (in'i-’i. y t w<-n .Lo coimiovu hv him 

lit «til a. t lrnaao, | .111 i'i <-,20 
DE LA BECHF, SIR HENRY THOMAS .1-96-18-5), 
Enelish gtologisr w -s 'urn in -96 the -oil 01 n annv oincer 
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settled m Jamaica The boy spent his youth m England with his 
mother at Lyme Regis and was educated for the army at the 
college at Great Marlow, but the peace of 1815 changed his 
career He joined the Geological Society of London, of which he 
was president m 1848-49 After a period of travel in Europe he 
began the detailed investigation of the rocks of Cornwall and 
Devon Thrown much into contact with the mining community, 
he conceived the idea that the nation ought to compile a geological 
map of the Umted Kingdom, to aid the scientific development 
of its mmeral industries, and persuaded the government to give 
him an appomtment m connection with the Ordnance Survey 
This formed the starting point of the Geological Survey of Great 
Britain, which was officially recognized in 1835, when De la Beche 
was appointed director Eventually Parliament sanctioned the 
erection of a museum of geology and the organization of a staff 
of professors The establishment, m which were combined the 
offices of the Geological Survey, the Museum of Practical Geology, 
The Royal School of Mines and the Mining Record Office was 
opened in Jermyn street, London, in 1851 
De la Beche published numerous memoirs on English geology 
in the Transactions of the Geological Society of London, as well as 
in the Memoirs of the Geological Survey, notably the Report on 
the Geology of Cornwall, Devon and West Somerset (1839) In 
his Researches m Theoretical Geology (1834) he enunciated a 
philosophical treatment of geologital questions much in advance 
of his time His Geological Observer (1851, 2nd ed, 1853), 
enlarged from an earlier work, displays his talent for artistic 
delineation of geological phenomena He was elected FRS m 
1819, was knighted m 1848, and near the close of his life was 
awarded the Wollaston medal He died on April 13, 1855 
See Sir A Geikie’s Memoir of Sir A C Ramsay (1895), which 
contains a sketch of the history of the Geological Survey, and of 
the life of De la Beche (with portraits) , also Summary of Progress of 
the Geological Survey for i8yj (1898) 

DELABORDE, HENRI FRANCOIS, Count (1764- 
1833), French soldier, the son of a Dijon baker, served m the 
revolutionary war from the beginning He was created count in 
1808 when he was serving under Junot in Portugal He fought 
the skilful action of Rohqa In 1812 he was a divisional com- 
mander under Mortier in the Russian campaign He joined Na- 
poleon during the Hundred Days, was court-martialled at the 
Restoration, but acquitted on technical grounds 
DELACROIX, FERDINAND VICTOR EUGEN& 
(1798-1863), French historical painter, leader of the romantic 
movement, was born at Charenton-St Maurice, near Paris, on 
April 26, 1798 His father, Charles Delacroix (1741-1805), was 
foreign minister under the Directory Eugene was educated at 
the Lycde Napoleon, and then entered the atelier of Baron 
Guerin He studied the works of Rubens and Paolo Veronese at 
the Louvre, and he was attracted by the work of Jdncault, whose 
influence can be traced in Delacroix’s first important picture, 
“Dante and Virgil,” exhibited in 1822 and now in the Louvre 
At a time when the classic school was predominant and artists 
were mtent on the representation of scenes of antiquity and 
mythology the appearance of Delacroix’s “Massacre of Chios” in 
the Salon of 1824 marked a victory for the romantic movement 
It represented in a tragic manner the atrocities enacted in Greece, 
and, like Byron’s poetry, enlisted sympathy for the Greek War 
of Independence The picture was painted in glowing colours, 
and contrasted with the dark canvases of the Classicists, whose 
opposition was roused The aged Gros is said to have called the 
"Massacre of Chios” le massacre de la pemture Delacroix spent 
some months in England in 1825, and drew fresh inspiration from 
the works of Byron He was attracted by the fresh and direct 
painting of Constable’s landscapes His next two pictures, “Ma 
nno Faliero Decapitated on the Giant’s Staircase of the Ducal 
Palace” and “Greece Lamenting on the Rums of Missolonghi,” 
with many smaller Works, were exhibited for the benefit of Greek 
patriots in 1826 Next year he produced “Sardanapalus," from 
Byron’s drama After this, he says, “I became the abomination 
of painting, I was refused water and salt”— but, he adds with 
singularly happy naivete, J’etais cnchanti de mot-memel The 


patrimony he inherited, or what remained of it, was 10,000 Itvrcs 
de rente, and with economy he lived on this, and continued to 
paint large historical pictures In 1831 he re appeared in the Salon 
with six works, among which was “Liberty leading the People,’ 
now in the Louvre, and immediately after left for Morocco, 
where he found the colour and light which flood his later work 
“The Entry of the Crusaders” into Constantmople is a powerful 
colour harmony (Louvre) A visit to Madnd acquamted him with 
the methods of Velasquez and Goya The “Noce Juive” (1839) 
m the Louvre shows the influence of Spam In 1835, through the 
influence of Thiers, he received a commission to decorate the 
interior of the chamber of deputies, and between that date and 
1861 he completed that and other great decorative works “The 
Triumph of Apollo,” the panel in the centre of the ceiling of the 
Galene d’ApoIlon in the Louvre, subjects from the Divine Com 
edy m the library of the Luxembourg, and the mural paintings 
in the church of St Sulpice, and in the Salon de la Paix m the 
Hotel de Ville Delacroix died on Aug 13, 1863, at Champrosay, 
considered the greatest of the romanticist subject painters Al- 
though he was hailed during his life time as a great revolutionary, 
it is not him, but Ingres, his classicist opponent and rival, whom 
modem painters claim as their ancestor His large pictures repre 
senting romantic epics have not created a following It is by his 
magic colour harmonies that he contributed to the development 
of painting, and his subtle decomposition of colour taught one of 
their principal secrets to the impressionists 

See Journal d’Eugine Delacroix, ed P Flat and R Plot (1893-95) , 
A Robaut and Chesneau, L’Oeuvre complel d’ Engine Delacroix 
(1885), E Dargenty, Delacroix par lui-mime (1885), G Moreau, 
Delacroix et son oeuvre (1893) , Dorothy Bu=sy, Engine Delacroix 
(1907) , Phil Burty, Lettres d’Eugine Delacroix 1815-1863 (1879) , 
Raymond Eschober, Delacroix (1927) 

DE LA GARDIE, JAKOB, COUNT (1583-1652), Swe 
dish field-marshal, son of Count Pontus de la Gardie, was bom at 
Reval on June 30, 1583 In 1610 he led an army of mercenaries 
to Moscow in. support of Basil Sbuisky, after his abdication La 
Gardie seized Ingria and Novgorod, which acknowledged the sov- 
ereignty of the Swedes, but the Swedish army was held up before 
Pskov But with the accession of the Romanovs the Russian 
situation changed La Gardie defeated the Russians at Bromtski 
in July 1614, but Gustavus Adolphus now took charge of the 
operations, and with him La Gardie returned to Sweden By the 
peace of Stolbova (1617) the Swedish possessions on the eastern 
Baltic were secured La Gardie was promoted field-marshal, and 
devoted himself to the organization of the army In 1625 be was 
again fighting m the Baltic provinces On the death of Gustavus 
Adolphus he was appointed one of the guardians of the child queen 
Christina He married m 1618 Countess Ebba Brahe, the early 
love of Gustavus Adolphus He died on Aug 22, 1652 

See A Hamilton, Minne af nksmarsken grefve Jakob Pontussan 
de la Gardie (1880) 

DE LA GARDIE, MAGNUS GABRIEL, Count (1622- 
1686), Swedish statesman, was bom on Oct 15, 1622, in Reval, 
son of the preceding In 1646 Queen Christina sent him on an 
extraordinary mission to France, and on his return he married the 
queen’s cousin, Mane Euphro3yne of Zweibrucken He stood well 
in Christina's favour and continuously held high office until 1653 
when he fell into disgrace and had to leave the court But m the 
reign of Charles X (1654-60), his brother-in-law, he held high 
command m the army fighting m the Baltic provinces against 
Russia and Poland, and conducted the peace negotiations at Oliva 
(1660) Charles appointed him grand chancellor and a member 
of the Council of Regency of Charles XI durmg his minority He 
succeeded in dominating the council, and pursqf d a policy of reck- 
less extravagance, and in 1672 engineered the affiance with France, 
which entangled Sweden two years later in the disastrous war with 
the elector of Brandenburg {See Sweden Htstory ) In 1675 a 
special commission was appointed to enquire into the conduct of 
De la Gardie and his associates, and on May 27, 1682, it decided 
that the regents and the senate were solely responsible tor dilapi- 
dations of the realm, the compensation due by them to the Crown 
being assessed at 4,000,000 daler or £500,000 De la Gardie was 
treated with relative leniency, but he “received permission tq re- 
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tire to his estates for the rest of his life” and died there m com 
parative poverty, a mere shadow of Ins former magnificent self 
He was a man of brilliant social gifts and a great patron of litera 
ture and art He presented to the library at Uppsala the famous 
late 5th century Code e Argenteus of Ulfalas’ Gothic 'version of the 
Gospels 

See Martin Veibull, Avenges Storhetstid (Stockholm, 1881) , Sv 
Hist iv , R N Bain, Scandinavia (Cambridge, 1905) , Konst och 
Konslnarer vid M G de la Gardtes hoj (1905) 

DELAGE, YVES (1854-1920), French zoologist, was born 
on May 13, 1854, at Avignon He became zoology professor at 
the Sorbonne in 1886 In 1901 he was made director of the 
laboratory of marine biology at Roscoff, Finest ere Delage was 
one of the first authonties on animal reproduction hybridism and 
heredity ( see Hybridism,) 

He died in Pans on Oct 8 1920 

See L’Hirldtli et les grands probllmes de la biologte ginirale 
(1895, and ed , 1903) , La Structure du protoplasma (1895) , Traiti 
de zoologie concrUe (6 vols , 1896—1902) , Les Thiones de I’Evolutton 
(1909, Eng trans 1912) , La Parthinagenese naturelle et expinmentale 
(1913), with M Goldsmith, Le Reve, itude psychologique, philoso- 
phique et liltlratre (1919) 

DELAGOA BAY (Portuguese for the bay “of the lagoon”), 
officially known as Bahia de Lourengo Marques (q v ), an inlet of 
the Indian ocean on the east coast of South Africa, between 
25 0 40' and 26° 20' S , with a length of 26 m and a breadth of 
22 m It is the northern termination of the series of lagoons 
which line the coast from St Lucia bay The opening is towards 
the north-east The southern part of the bay is formed by the 
Inyak (native Nyaka ) or Mahlungulu peninsula 

North of the peninsula is Inyak island, with the fishing village 
of Pt Melville at its north west point, and beyond Elephant’s 
island Delagoa Bay forms a valuable harbour, accessible to large 
vessels at all seasons of the year The surrounding country is 
low and veiy unhealthy, but the island of Inyak has a height of 
240 ft , and could be used as a sanatorium The Manhisa or 
Komati nver enters the sea just north of the bay, the Matolla, 
the Umbeluzi and the Tembe, from the Lebombo, meet in the 
estuary called by the Portuguese the Espirito Santo, but generally 
known as the English nver, and the Maputa, or Lisutbu, which 
has its head waters m the Drakenberg, enters m the south, as also 
does the Funti river These rivers are the haunts of the hippo- 
potamus and the crocodile 

The bay was discovered by the Portuguese navigator Antonio de 
Campo, one of Vasco da Gama’s companions, in 1502 Antonio 
Caldeira explored the lower courses of the rivers entering Delagoa 
Bay especially the Espmto Santo The Portuguese visited the 
district from time to time In 1721 the Dutch East India com- 
pany built a fort and “factory” on the spot where Lourengo Mar- 
ques now stands, but in 1730 the settlement was abandoned 
Thereafter the Portuguese had — intermittently-Murading sta- 
tions on the Espmto Santo In 1771, the Austrian Asiatic com- 
pany of Trieste attempted to establish a station there, but were 
expelled Intermittent native wars followed the building of a 
fortress on the site of tbe present town 111 x.781 In 1823 W P \V 
Oven concluded treaMes of ces-1011 with native clm.fi and mpio- 
pnrted io r Britain the toun'rv from the T ngliffi mu south w irds, 
in 1824 the Portuguese th-rcgarding tbe British triaiies < 011- 
duded othcn with the names, and tn devoured (un-ucres-fullv) 
to take milii'irv position ot the count i> The sovereign 3 of 
eithu powei was leH undecided till the claims of the Transvaal 
Republic rendered a solution of Lin. question uigciP Great Britain 
had taken ro steps to exercise authority on the spot, while the 
ravages ot Zulu hosde- conlined Portuguese authority to the limits 
of thcr fort In 1835 Bocr a had attempted to form a settlement 
on *he bav, which is the natural outlet for the Iransvaal, and in 
1868 the Transvaal Prcudcnt Marthinus Trctorijs, claimed the 
countr> on each side of the Manuta down to the sea In the 
following year, however, the Tiansvaal acknowledged Portugal s 
sovereignty over the bay In 1861 Bickford had declared Invak 
and Elephant’s island British terrvioiy In 1872 the disputi be- 
tween Great Britain and Portugal was submitted to thi arbitra- 
tion of M 1 biers, the 1 ruich President, and on Julv 24, 1875, 
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his successor, Marshal MacMahon, declared m favour of the 
Portuguese It had been previously agreed by Great Britain and 
Portugal that the light of pre emption in case of sale or cession 
should be given to the unsuccessful claimant to the bay Portu- 
guese authority over the interior was not established until some 
time after the MacMahon ivvard, nominally the country south ol 
the Manhisa river was ceded to them by the Matshangana chief 
Umzila in 1861 In 1889 anothei dispute arose between Portugal 
and Great Britain in consequence of the seizure by the Portuguese 
of the railway lunmng from the bay to the Transvaal This dis- 
pute was referred to arbitration, and in 1900 Portugal was con 
demned to pay nearly £1,000,000 in compensation to the share 
holders m the railway company (See Lourengo Marques and 
Gaz aland ) 

For an account of the Delagoa Bay arbitration proceedings see Sir 
E Hertslet, The Map Of Africa by Treaty (1909) Consult also the 
British blue-book, Delagoa Bay, Correspondence respecting the clatm\ 
of Ller Majesty’s Government (1875) , L van Deventer, La Hollands 
el la Bate Delagoa (The Hague, 1883) , G McC Theal, The Portu 
guese in South Africa (1896) , Tessa, The Key to South Africa, 
Delagoa Bay (1899), and History of South Africa since September 
1795 (1908) The Narrative of Voyages to explore the shores o) 
Africa performed under direction of Captain W F W Owen, 
RN (1833) contains much interesting information concerning the 
district m the early part of the 19th century 

DELAINE A term which applies strictly to an all-woollen 
fabric of light and fine texture and constructed with the plain 
calico weave The fabric may be all white or piece-dyed, te, 
dyeing the cloth in the “piece,” after weaving, as distinct from 
coloured cloth woven from warp and weft yarn dyed previous 
to weavmg Delaine fabrics are also sometimes figured with pat- 
terns m various colours The pattern may be printed on the warp, 
before weavmg, after the manner adopted in chintzes and cre- 
tonnes (q v ) and in Chm6 silk fabrics, while others arc printed 
with patterns after weavmg, as in calico printing One quality of 
delaine is made with 54 warp ends per inch, of 46’s, and 64 picks 
per inch of 64’s Botany wool Delaine union fabnes are also pro- 
duced from a cotton warp and Botany weft, with 30’s counts of 
yam for both warp and weft, and with 64 warp threads and picks 
per inch Some fabnes desenbed as “delamettes” are produced 
from all-cotton both for warp and weft of soft spun yarn, and 
finished with a soft finish similar to that of the lighter and finer 
textures of flannelette (qv) (H N ) 

DE LA MARE, WALTER JOHN (1873- ), British 

poet and novelist, of Huguenot descent, was born on Apnl 25, 
1873, at Charlton, Kent, and educated m London at St Paul’s 
Cathedral Choir school From 1889 to 1908 he was engaged m 
business in London, but he had already prmted poems and prose, 
writing as “Walter Ramal” in The Comhtll and other magazines, 
and m 1902 his Songs of Childhood appeared, his novel Henry 
Brocken following in 1904 A grant from the Pnvy Purse enabled 
him to devote himself fully to literary work, and he gradually 
found a growing audience for his delicate and highly individual 
work The Return (1910) won the Pohgnac pnze The Listeners 
and other Poems (1912), Peacock Pie (1913), Motley and Other 
Poems (1918) brought him lo the front rink of his contempo 
ranci anu volumes of his collected poems appeared in 1920, 1935 
and 19-12, as well a« Collided Rfymes and Verses m 1944 A 
J-urv plav Crossings, was published in 1921, and also further 
poems, 1 he 1 eil The long novel, Mentors of a Midget (1921), 
-bowed hia pro-e gills at their highest it also showed him to be a 
master ot laniasv (hr gives substance and verisimilitude to the 
fantastic) and or svmboham, and the cntirs have seen in him the 
lien of Maeterlinck tradition Other prose volumes included 
Tht Riddle (192 Broomsticks ( 1925), The Connoisseur and 
Other Stories (1926), Lewis Carroll (1932) and Mr Bumps and 
His Monkey (1942) 

See R I Mcgioz, Walter de la Marc (1924) 

DELAMBRE, JEAN BAPTISTE JOSEPH (1749-1822), 

French astrononer was bom at Wens on Sept 19, 1749 In 
1771 he became tutor to tht -on ot M d \ssy, receiver-general 
of tin an ces He attended the lectui ci 01 J J Lalande, who induced 
d’\siv in 1788 to install an observatory tor his benefit at his own 
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residence Here Delambre observed and computed almost unintei 
ruptedly, and m 1790 obtained for his Tables of Uranus the prize 
offered by the academy of sciences He was admitted to the In- 
stitute on its organization in 1795, and became, m 1803, perpetual 
secretary to its mathematical section He served from 1795 on 
the bureau of longitudes From 1792 to 1799 he was occupied 
with the measurement of the arc of the meridian extending from 
Dunkirk to Barcelona, and published a detailed account of the 
operations in Base du systeme metnque (3 vols , 1806, 1807, 
1810) He succeeded Lalande m 1807 as professor of astronomy 
at the College dc France, and was treasurer to the imperial um 
versify from 1808 until its suppression in 1815 Delambre died 
in Paris on Aug 19, 1822 He wrote Histoire de Vastronomie 
ancienne (2 vols , 1817), Histoire de Vastronomie au moyen Age 
(1819), Histoire de Vastronomie moderne (2 vols, 1821), His 
toire de l astronomie au XVIII 1 sihcle (edit C LMathieu, 1827), 
Tables ichptiques des satellites de Jupiter, inserted in the third 
edition of J J Lalande’s Astronomie (1792), and republished m 
an improved form by the bureau of longitudes in 1817, and other 
works 

DELAMERE or DE LA MER, GEORGE BOOTH, 

ist Baron (1622-1684), son of William Booth, of Dunham 
Massey m Cheshire, was born m Aug 1622 He was returned foi 
Cheshire to the Long Parliament in 164s and to Cromwell’s parlia 
ments of 1654 ar) d 1656 In 1653 he was appointed military com 
missioner for Cheshire and treasurer at war He was one of the 
excluded members who tried and failed to regain their seats after 
the fall of Richard Cromwell in 1659 He had for some time been 
regarded by the Royalists as a well wisher to their cause, and 
now became one of the chief leaders of the new “Royalists” who 
at this time united with the cavaliers to effect the Restoration 
A rising was arranged for Aug 5 in several districts, and Booth 
took charge of operations in Cheshire, Lancashire and North 
Wales He seized Chester on the 19th and marched towards York 
The plot, however, had failed in other parts of the country, and 
Lambert defeated Booth’s men at Nantwich Bridge Booth him 
self was captured at Newport Pagnell on the 23rd and was 1m 
prisoned in the Tower He was soon liberated, sat in the parlia 
ment of 1659-60, and was one of the 12 members deputed to 
carry the message of the Commons to Charles II at The Hague 
In July 1660 he received a grant of £10,000, and on April 20, 
1661, he was created Baron Delamere, with a licence to creatt 
six new knights The same year he was appointed custos rotulorum 
of Cheshire He died on Aug 8, 1684, and was buned at Bowdon 

His second son, Henry (1652-1694) who succeeded him m the 
barony, was created earl of Warrmgton in 1690 He was impli 
cated in the Rye House Plot (1683), joined Wilham of Orange 
in 1 688, and received many honours from the new fang 
DELAND, MARGARETTA WADE (CAMPBELL) 
(1857—1 94S)> Amencan writer, was bom at Allegheny, Pa, Feb 
23, 1857 She studied m private schools and at Cooper Umon in 
New York, and for a time taught drawing In 1880 she married 
L F Deland, of Boston She attracted attention with her first 
novel, John Ward, Preacher (1881), which dealt with religious 
and social questions after the manner of Mrs Humphry Ward 
Her books include The Story of a Child (1892) , The Awakening 
of Helena Richie (1906), The Iron Woman (1911), The Rising 
Tide (1916), The Vehement Flame (1922), Old Chester Days 
(1935) She was most popularly known for her sympathetic 
studies of village life and character, Old Chester Tales (1899) 
and Dr LavendaPs People (1904) She died Jan 13,1945 

DE LAND, a city of Florida, U S A , 100 mi S S E of Jack- 
sonville, on the St John river, 18 mi from the Atlantic ocean, 
the county seat of Volusia county It is served by the Atlantic 
Coast Line railroad, and by water to Jacksonville The popula- 
tion was 8,536 in 1950 and 7,041 m 1940 by the federal census 
It is in a region of beautiful hills, orange groves and lakes, where 
winter truck farming and the growing of citrus fruits and Aspara- 
gus plumosus fern are important Ponce de Leon springs are 7 
mi north De Land is the seat of the John B Stetson, university, 
established as an academy in 1883 by the founder of the town, 
and renamed in 1889 ter John Battersea Stetson, a Philadelphia 


hat manufacturer, who gave it nearly $500,000 The town was 
founded in 1876, by Henry A De Land, a manufacturer of Fair 
port NY, who built a public school in 1877, a high school in 
1883 and the academy mentioned above 111 1883 

DELANE, JOHN THADDEUS (1817-1879), editor of 
The Times, born in London and educated at King’s college, Lon 
don, and Magdalen college, Oxford He was called to the bar at 
the Middle Temple in 1847 Delane was editor of The Times for 
36 years (1841-77), and under his rule the paper acquired very 
great influence at home and abroad It had become a power in 
British politics under Delane’s predecessor, Barnes, and under 
Delane it attained a larger cosmopolitan standing He supeun 
tended in detail the work of the leader writers and foreign cor 
respondents of the paper Among the latter in Delane’s day were 
Thomas Chenery m Constantinople, and Blowitz in Paris An 
example of the caution exercised by Delane m foreign affairs may 
be cited When in 1875 Blowitz sent word that Bismarck contem 
plated a fresh attack on Trance, Delane held back the news for a 
fortnight until he had been able to send Chenery to Paris to sub 
stantiate the report Delane had an impartial mind, and built up 
a tradition of independence of the Government of the dav, even 
when it was a Conservative one 

See the biographies by Arthur Irwin Dasent (1908) and Sir Edward 
Cook (1915) 

DELANO, JANE ARMINDA (1862-1919), American 
nurse, was born at Townsend, NY, on March 12, 1862 She 
graduated from the Bellevue hospital school of nursing in 1886 
In 1888 she was asked to take charge of a temporary hospital 
during the yellow fever epidemic in Jacksonville, Florida After 
an experience as visiting nurse in Arizona, in the days of the still 
war like Apache Indians, she was appointed superintendent of 
nurses at the University of Pennsylvania hospital, Philadelphia, 
Pa, 1891, and director of nursing at her alma mater m 1902 
From 1909-12, she served as superintendent of the U S Army 
Nurse Corps During the latter part of this period she accepted 
the chairmanship of the National Committee on Red Cross Nurs 
mg Service and began the development of a nursing reserve In 
1909 there were but 950 nurses on the Red Cross records A 
month after the outbreak of World War I, ten picked units from 
the 5,000, then on the rolls, sailed for Europe Before the end 
of the war 20,000 Red Cross nurses served at home and abroad 
with the army, navy and the Amencan Red Cross in its work 
among the civilian population When in France on a tour of m 
spection she died at Savenay, on April 15, 1919, worn out by war 
work After a military funeral overseas her body was brought 
home on a US transport for interment at Arlington National 
cemetery, on Sept 18, 1920 Her decorations mcluded Japanese, 
Austrian and Pan-American medals, and her country’s D S M 
awarded posthumously for “extraordinary devotion to duty ” 

DELANY, MARY GRANVILLE (1700-1788), an Eng 
hshwoman of literary tastes, was bom at Coulston, Wilts, on 
May 14, 1700, and died on April X5, 1788 She was a niece of the 
ist Lord Lansdowne In 17x8 she was unhappily married to 
Alexander Pendarves, a rich old Cornish landowner, who died 
in 1724 During a„visit to Ireland she met Dean Swift and his 
intimate friend, the Irish divine, Patrick Dclany, whose second 
wife she became m 1743 After his death in 1768 she passed all 
her summers with her bosom friend the dowager duchess of 
Portland — Prior’s “Peggy” — and when the latter died George ni 
and Queen Charlotte, whose affection for their “dearest Mrs 
Delany” seems to have been most genuine, gave her a small 
house at Wihdsor and a pension of £300 a year At this time 
Mrs Delany was a charming and sweet old lady, with a reputa- 
tion for cutting out and making the ingenious “paper mosaiks” 
now in the British Museum, she had known everyone worth 
knowing in her day, had corresponded with Swift and Young, 
and left an interesting picture of polite society in her Autobiog 
raphy and Letters, 1700-88, an abridged version of which was 
compiled by G Paston, 1900 Burke calls her “a real fine lady" — 
“the model of an accomplished woman of former times ” 

See Mrs Delany at Court and among the Wtts Arranged from the 
"Autobiography and Correspondence ’’ With an introduction by 
R Bnmley Johnson (1935) 
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DE LA REY, JACOBUS HERCULES (1847-1914), 
Boer general, was bom in the Lichtenburg district in what is now 
the Orange Free State, and m his youth and early manhood fought 
in the Kafir wars In 1893 he entered the Volksraad of the South 
African Republic, where he supported the policy of Gen Joubert 
At the outbreak of the war with Great Britain m 1899 De La Rey 
was made a general, and fought in the western campaign against 
Lord Methuen and Lord Roberts He won his first great success 
at NitraPs Nek on July 11, 1900, where he compelled the sur- 
render of a strong British detachment In the second or guer- 
rilla stage of the war De La Rey was conspicuously successful 
He was assistant to Gen Louis Botha and a member of the gov- 
ernment with charge of operations m the Western Transvaal The 
principal actions in which he was successful {see also Transvaal 
History) were Nooitgedacht, Vlakfontein and the defeat and cap- 
ture of Lord Methuen at Klerksdorp (March 7, 1902) The Brit- 
ish general was severely wounded in the action, and De La Rey re- 
leased him at once, being unable to afford him proper medical 
assistance This humanity and courtesy marked De La Rey’s con- 
duct throughout the war After the conclusion of peace De La 
Rey, who had shared m the negotiations, visited Europe with 
other Boer generals to raise funds for resettlement In Dec 1903 
he went on a mission to India, and induced the Boer prisoners of 
war detained at Ahmednagar to accept the new order of things 
and to take the oath of allegiance In Feb 1907 Gen De La Rey 
was returned unopposed as member for Ventersdorp in the 
legislative assembly of the first Transvaal parliament under self- 
government At the outbreak of the World War he was implicated 
in Mantz’s rebellion, and was shot dead by a police patrol at 
Johannesburg on Sept 1 6, 1914 

DE LA RIVE, AUGUSTE ARTHUR (1801-1873), Swiss 
physicist, was bom at Geneva on Oct 9, 1801 He was the son 
of Charles Gaspard de la Rive (1770-1834), who became professor 
of pharmaceutical chemistry at the Academy of Geneva in 1802 
and rector in 1823 In 1823 de la Rive was appointed to the 
chair of natural philosophy in the Academy of Geneva He 
devoted himself specially with Francois Marcet (1803-83), to the 
investigation of the specific heat of gases, and to observations for 
determining the temperature of the earth’s crust Electrical 
studies, however, engaged most of his attention His experiments 
on the voltaic cell were of importance in the development of 
electrical theory, the results were published m 1836 In common 
with Faraday, de la Rive held the theory that voltaic electricity 
was due to chemical action In 1840 he described a process for 
the electro-gildmg of silver and brass, for which m the following 
year he received a prize of 3,000 francs from the French Academy 
of Sciences Between x8S4 and 1838 he published a Tratti de 
I’electncitS thionque et appliques, which was translated mto 
several languages De la Rive’s birth and fortune gave bun con- 
siderable social and political influence He was distinguished for 
his hospitality to literary and scientific men, and for his interest 
in the welfare and independence of his native country In i860, 
when the annexation of Savoy and Nice had led the Genevese 
to fear French aggression, de la Rive was sent by his fellow- 
citizens on a special embassy to England, and succeeded m secur- 
ing a declaration from the English Government, which was com- 
municated privately to that of France Later (1867) he earned 
out a senes of researches on the discharge of electricity through 
gase9, with observations on the critical pressure and the conduc- 
tivity of the cathode dark space He died suddenly at Marseille 
on Nov 27, 1873 

DELAROCHE, HIPPOLYTE, commonly known as Paul, 
(1797-1856), F reach painter, was bom in Pans on July 17, 1797 
He studied under Gros and exhibited for the first time in the 
Salon of 1822 He visited Italy in 1838 and 1843, when his 
father in-law, Horace Vernet, was director of the French Acad- 
emy His studio in Pans was in the rue Mazann, where he never 
spent a day without some good result, his hand being sure and 
his knowledge great His subjects, definitely expressed and popu- 
lar m their manner of treatment, illustrating certain views of 
history dear to partisans, yet romantic in their general interest, 
were painted with a firm, solid, smooth surface, which gave an 


—DELATOR 

appeaiance of the highest finish Delaroc.be held a course midway 
between the classicists and the romanticists His long series of 
historical pictures had a great popular success and were made 
familiar in thousands of homes by engravings of them Three 
of them are in the Louvre “The Death of Queen Elizabeth” 
(1827), “The Children of Edward IV” (1830), and “The Young 
Martyr ” But his easel pictures no longer have much importance 
In 1837 Delaroche received the commission for the great pic- 
ture, 27 metres long, in the hemicycle of the lecture theatre of 
the Ecole des Beaux-Arts This represents the great artists of 
the modern ages assembled in groups on either hand of a central 
elevation of white marble steps, on the topmost of which are three 
thrones filled by the architects and sculptors of the Parthenon 
To supply the female element in this vast composition he intro 
duced the gemi or muses, who symbolize or reign over the arts, 
leaning against the balustrade of the steps The portrait figures 
are nearly all unexceptionable and admirable This great and 
successful work is on the wall itself, an lpner wall, however, and 
is executed in oil It was finished m 1841 and considerably injured 
by a fire which occurred in 1855, which injury he immediately 
set himself to remedy (finished by Robert-Fleury) , but he died 
before he had well begun, on Nov 4, 1856 
See L Runtz, Oeuvre de Paul Delaroche, photographic reproductions, 
with a notice by H Delaborde and Jules Godd& (1858) Rees, 
Delaroche (1880) 

DELARUE, GERVAIS (1751-1835), French historical in- 
vestigator, formerly regarded as one of the chief authorities on 
Norman and Anglo-Norman literature, was a native of Caen who 
took refuge in England during the French Revolution His prin- 
cipal works are Essats htstonques sur les Bardes, les Jongleurs, et 
les Trouvbres normands et anglo-normands (3 vols , 1834), and 
books on the history of his native town 
DE LA RUE, WARREN (1815-1889), Bntish astronomer 
and inventor of the photo-heliograph, son of Thomas De la Rue, 
was bom in Guernsey on Jan 18, 1815 He constructed in 1850 a 
13-m reflecting telescope, mounted first at Canonbury, later at 
Cranford, Middlesex, and with its aid executed many drawings of 
the celestial bodies In 1851 he saw a daguerrotype of the moon 
by G P Bond, shown at the great exhibition of that year Employ- 
ing the more rapid wet-collodion process, he succeeded before long 
in obtaining exquisitely defined lunar pictures, which remained un- 
surpassed until the appearance of the Rutherford photographs m 
1865 In 1854 he turned his attention to solar physics, and in order 
to obtain a daily photographic representation of the state of the 
solar surface he devised the photo-heliograph, described in his re- 
port to the Bntish Association, “On Celestial Photography in Eng- 
land” (1859), and in his Bakerian Lecture {Phil Trans vol chi ) 
Regular work with this instrument, begun at Kew by De la Rue m 
1858, was carried on there for 14 years, and was continued at 
Greenwich from 1873 to 1882 The results obtained m the years 
1862-66 were discussed in two memoirs, entitled “Researches on 
Solar Physics,” published by De la Rue, in conjunction with Pro- 
fessor Balfour Stewart and Mr B Loewy, in the Phil Trans 
(vol chx and vol clx ) The photographs which he took m Spam 
of the solar echpse of July 18, i860, proved beyond doubt the 
solar character of the prominences or red flames, seen around the 
limb of the moon during a solar echpse In 1873 De la Rue pre- 
sented most of his astronomical instruments to the university bb- 
servatory, Oxford, m 1887 he provided it with a 13-in refractor 
to enable it to take part in the International Photographic Survey 
of the Heavens With Dr Hugo Muller as his collaborator he pub- 
lished many chemical papers between 1856 and 1862, and investi- 
gated, 1868-1883, the discharge of electricity through gases by 
means of a battery of 14,600 chloride of silver cells He was twice 
president of the Chemical Society, and also of the Royal Astro- 
nomical Society (1864-66) He died m London on April 19, 1889 
DELATOR, m Rome, one who gave notice ( deferre ) to the 
treasury officials of moneys due to the imperial fiscus {see 
Aerarium) This meaning was extended to those who lodged 
information as to punishable offences, and further, to those who 
brought a public accusation against any person Although the 
word delator (“common informer”) is confined to imperial times, 
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the right of public accusation had long been in existence When 
exercised from patriotic motives its effects were beneficial, but 
when rewards were introduced this was no longer the case Cicero 
expresses his opimon that such accusations should be under- 
taken only in the interests of the state or for other urgent reasons 
Under the empire the system degenerated into an abuse, which 
reached its height during the reign of Tiberius 

Delatores were drawn from all classes of society The objects 
of their attacks were the wealthy, all possible rivals of the 
emperor and those whose conduct imphed a reproach against the 
impenal mode of hfe Special opportumties were afforded by the 
law of maiestas (treason) which (originally directed against at 
tacks on the ruler by word or deed) was made to cover all 
kinds of irrelevant accusations The chief motive for these accu- 
sations was no doubt the desire of amassing wealth, since by the 
law of maiestas one fourth of the goods of the accused was 
assured to the accuser (who was hence called quadruplator) 
Pliny and Martial mention instances of enormous fortunes 
amassed by those who carried on this hateful calling But it was 
not without its dangers If the delator lost his case he was liable 
to the same penalties as the accused, he was exposed to the risk 
of vengeance at the hands of the proscribed, or of their rela- 
tives, while emperors hke Tibenus had no scruples about putting 
out of the way those creatures for whom they had no further use 
Under the better emperors severe penalties were inflicted upon 
the delatores 

Titus drove into exile or reduced to slavery those who had 
served Nero, after they had been flogged in the amphitheatre 
The abuse reappeared under Domitian, they were again banished 
by Trajan, and threatened with capital punishment in an edict 
of Constantine 

See J E B Mayor’s note on Juvenal, iv, 48, for ancient authorities, 
also J E Sandays, Companion to Latin Studies (1921), with useful 
bibliography 

DELAUNAY, ELIE (1828-1891), French painter, was bom 
at Nantes on June 12, 1828, and died in Pans on Sept 5, 1891 
He studied under Jean Flandnn and at the Ecole des Beaux-Arts 
He worked in the classicist manner of Jean Ingres until, after 
winning the Pnx de Rome, he went to Italy in 1856, and abandoned 
the ideal of Raphaelesque perfection for the sincerity and seventy 
of the quattrocentists As a pure and firm draughtsman he stands 
second only to Ingres After his return from Rome he was en- 
trusted with many important commissions for decorative paint- 
ings, including the frescoes in the church of St Nicholas at 
Nantes, the three panels of “Apollo,” “Orpheus” and “Amphion” 
at the Paris opera house, and 12 paintings for the great hall of 
the council of state in the Palais Royal His “Scenes from the 
Life of Ste Genevieve,” which he designed for the Pantheon, 
remained unfinished at his death The Luxembourg museum has 
his famous “Plague m Rome” and a nude figure of “Diana”, and 
the Nantes museum, the “Lesson on the Flute” In the last 
decade of his hfe he achieved great popularity as a portrait 
painter 

DELAUNAY, LOUIS ARSIlNE (1826-1903), French 
actor, was bom m Pans, the son of a wine seller He studied at 
the Conservatoire, and made his first formal appearance on the 
stage m 184s, in Tartuffe at the Oddon 

Three years later he made his debut at the Comddie Frangaise 
as Dorante in Pierre Corneille's Le Menteur, and began a long 
and brilliant career m young-lover parts, which he continued to 
act until he was 60, his grace, marvellous diction and passion en- 
chanting his audiences He was especially happy in the plays of 
Alfred de Musset 

Delaunay was made a chevalier of the Legion of Honour in 
1883, and retired in 1887 

See Souvenir de M Delaunay de la Comidte-Franfaist (1901) 

DELAVIGNE, JEAN FRANCOIS CASIMIR (1793- 
1843), French poet and dramatist, was bom in Apnl 1793, at 
Havre, and was educated in Pans at the Lycde Napoldon His 
Dithyrambe sur la naissance du rot de Rome (1811) secured for 
him a sinecure m the revenue office Inspired by the catastrophe 
of 18x5, Delavigne wrote the stirring patnotic poems entitled 
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M ess&niennes In 1819 his play Les vepres Siciliennes, refused for 
the Theatre Frangais, was performed at the Odeon In Le Farm 
(1821) he expressed political opinions which led to his deprivation 
of a comfortable sinecure, but Louis Phihppe compensated him by 
making him hbranan at the Palais Royal Here he wrote the 
Ltcole des vieillards (1823), his best comedy, which gained his 
election to the Academy m 1825 To this period also belong La 
Pnncesse Aurihe (1828) and Marino Faliero (1829), a drama m 
the romantic style 

For his success as a wnter Delavigne was m no small measure 
indebted to the stirring nature of the times m which he lived 
The Messhtiennes, as noted above, had their origin in the ex 
citement consequent on the occupation of France by the allies 
in 1815 Another crisis in his life and m the history of his 
country, the revolution of 1830, stimulated him to the production 
of a second masterpiece, “La Parisienne ” This song, set to music 
by Daniel Auber, was on the hps of every Frenchman, and rivalled 
m popularity the “Marseillaise ” A companion piece, “La Var 
sovienne,” was written for the Poles, by whom it was sung on the 
march to battle Other works of Delavigne followed each other 
in rapid succession — Louts XI (1832), Les Enfants d’Edouard 
(1833), Don Juan d’Autriche (1835), Une Faimlle au temps de 
Luther (1836), La Populanti (1838), La Fille du Cid (1839), Le 
Consetller rapporteur (1840) and Charles VI (1842), an opera 
libretto partly written by his brother, Germain (1790-1868) 

In 1843 he started for Italy in search of health, but died at 
Lyons on Dec u, 1843 

Delavigne’s Poisies and his Thtdtre were published in 1863 His 
Oeuvres computes (new ed, 1855) contains a biographical notice by 
his brother, Germain Delavigne, who is best known as a librettist in 
opera See also Charles Sainte Beuve, Portraits UtUratres, vol v, A 
Favrot, Etude sur Castmtr Delavigne (1894) , and F Vuacheux, Caslmir 
Delavigne (1893) 

DELAWARE, popularly called the “Diamond State,” is one 
of the 13 original states of the Umted States It is situated in 
the eastern part of the peninsula formed by Chesapeake bay and 
the estuary of the Delaware river, between approximately 38° 
27' and 39 0 50' N lat and 75° 2' and 75° 47' W long The 
state has a length of about 100 mi and an average width of 
a httle more than 20 mi , its total area being 2,057 sq mi , of which 
79 sq mi are inland water surface Excepting Rhode Island, it is 
the smallest state in the union 

Delaware is bounded north and northwest by Pennsylvania, 
east by the Delaware nver and Delaware bay, which separate it 
from New Jersey, and by the Atlantic ocean , south and west by 
Maryland 

Physical Features, — D elaware lies on the Atlantic coastal 
plain and is for the most part level and low, its average elevation 
above the sea being about 60 ft Topographically, the state is 
two unequal areas, divided by a line following the general course 
of White Clay and Christina creeks Northward of this line the 
country is rolling, with bold hills, moderately deep valleys and 
rapid streams Southward, the country is level or gently undulat 
mg West of Wilmington there rises a ndge which crosses the 
state in a northwesterly direction and forms a watershed be 
tween Christina and Brandywine creeks, its highest elevation 
above sea level being 440 ft at Centerville South of the Christina 
there begins another elevation, sandy and marshy, which extends 
almost the entire length of the state from northwest to south- 
east and forms a second water parting Numerous streams drain 
the state throughout its length Those of the north flow into 
Brandywine and Christina rivers, whose estuary into Delaware 
river forms Wilmington harbour, those of the southwest have a 
common outlet in the Nanticoke river of Maryland , those of the 
east empty into Delaware bay and the Atlantic ocean The princi- 
pal harbours are those of Wilmington, New Castle and Lewes 
The shore of the bay is marshy, that of the Atlantic is sandy In 
Kent county there are more than 60,000 ac of tidal marshland, 
some of which has been reclaimed by means of dikes, Cypress 
swamp, in the extreme south, has an area of 50,000 ac Horn- 
blende, feldspar, granite of the Brandywine region and kaolin are 
found m the north The prevailing soils of the region are clays, 
sometimes mixed with loam Next, to the southward, come the 
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Cretaceous formations and clays suitable for terra cotta manu- 
facture The soils of this region are mainly loams The remainder 
of the state has a sandy soil resting on Tertiary white and blue 
clays 

Mmerals of economic value are found only in the north part of 
the state Kaolin, mined chiefly in the vicinity of Hockessin, 
New Castle county, granite, used for road making and rough con- 
struction work, found near Wilmington, and brick and tile clays 
are the products of greatest importance 

The proximity of the Delaware and Chesapeake bays helps to 
give Delaware a mild climate The mean annual temperature is 
approximately 55° F , ranging from 52° in the S to 56° in the N , 
and the extremes of heat and cold reported by the U S weather 
bureau are 107° in the summer and —12° in the winter The an- 
nual rainfall, greater on the coast than inland, ranges from 40 to 
45 in 

History — Before the coming of the white men, the present 
state of Delaware was inhabited by tribes of aborigines of the 
Lem-Lenape stock, later called Delaware Indians Of an ancient 
and proud lineage, they were known as the “original people” and 
bore the familiar name of “grandfathers of the red men ” The 
Nanticokes, occupying the lower part of Delaware and the eastern 
shore of Maryland, were Algonkin speaking people like the Lenape 
The Minquas Indians, an Iroquois tribe, came from the interior 
to trade 

Henry Hudson discovered Delaware bay and river for the Dutch 
m 1609 The following year, Capt Samuel Argali of Virginia 
named the bay for Lord De la Warr, the governor of that colony 
After the Dutch lost this, their “South river,” the name Delaware 
survived 

The temtory was more thoroughly explored in 1615-16 by 
Cornells Hendncksen, whose reports did much to cause the in- 
corporation of the Dutch West India company (qv) in 1621 
About the time the Puritans were establishing themselves in New 
England, the first settlement on Delaware soil was made by mem- 
bers of the Dutch company m 1631 near the site of the present 
Lowes The leaders, one of whom was Capt David P de Vnes, 
wished “to plant a colony for the cultivation of gram and tobacco 
as well as to carry on the whale fishery m that region ” The 
settlement, however, was soon completely destroyed by the In- 
dians (see Lewes) 

When the Dutch West India company failed to meet the ex- 
pectations of its founder, William Ussehnx, he proposed plans for 
trade and colonizing to Gustavus Adolphus of Sweden Swedish 
and Dutch interest resulted finally in a jointly financed company 
and an expedition to the Dutch “South river,” the Delaware, m 
charge of Peter Minuit, former Dutch governor of New Nether- 
land In 1638, Minuit, who was an investor in the New Sweden 
company as well as expedition leader, established a settlement at 
what is now Wilmington, naming it “Fort Christina,” m honour 
of the child queen Christina, and naming the entire territory, 
bought by Minuit from the Minquas Indians and extending in- 
definite!)' westvard fiom the Delaw me liver between Bombay 
hook end the moiflh of 'he SJun II ill mcr, 1 New Sweden ’ Alter 
the S" edi li pui chase of Dutch holding-, in the New Sweden com- 
P‘nv, mi. n<\L sc'Llcnent was made by <1 gioup or Dutch Swedes 
and linns in 1C41 In i 6-,2 mature plans foi colom/ation were 
raopted A new c-ormany, office IK known as the West India, 
\nmrc 11 or Ntv bveden company but also populul) known as 
tlm south eonipmy was ch'rtcied uul a govemoi Johan Tnntz 
(c 1600-63) a as zenL ou f b\ the tiown He aimed earl> 111 1643 
end sebsequenth estaoSned settle neats, including one on the 
isluid of rniv.unf at the sue of Bscington, Pa another at the 
noat'i of SaVn creek \ J , and another near the mouth of the 
Sell i\ Ikill n\ ci Trint/ rem uned governor of New S veden for a 
I'crod of ten v ears his mans on, fort and church weie or linu.um 
island friction soon arose with New Netherland although the 
Swedes and the Dutch owing to their common dislike of the Eng- 
hsl and the con ion interev s of Sweden and the Netherlands m 
the Thirtv A eirs’ War, had n an tamed a formal friendship In 
1631, Peter Stuvvesint, governor of Nev, Netherland, and more 
aggicssive than his piedccts=ors built Ft Casimir, near what is 


now New Castle In 1654 Pnntz s successor, Johan Claudius Ris- 
ing, who had arrived from Sweden with a large number of colonists, 
expelled the Dutch from Tt Cisinur In retaliation, Stuyvesant, 
m 1655, with seven vessels and several hundred men, recaptured 
the fort and also captured Ft Christina (Wilmington) New 
Sweden thus passed into Dutch control and became a dependency 
of New Netherland In 1(356, however, the Dutch West India 
company sold the region including Ft Casimir to the city ot 
Amsterdam, which in the following year established a settlement 
called “New Amstel” at Ft Casimir (New Castle) This settle- 
ment, badly administered, made little progress 

In 1663 the whole of the Delaware country came under the 
jurisdiction of the city of Amsterdam, but in the following yeai, 
with New Netherland, was seized by the English For a brief 
interval, m 1673-74, the Dutch were again in control, but in the 
latter year, by the treaty of Westminster, the “three counties 
on the Delaware” again became part of the English possessions 
in America held by the duke of York, later James II His formal 
grant from Charles II was not received until March 1683 In 
order that no other settlements should encroach upon his centre 
of government, New Castle, the northern boundary was deter- 
mined by drawing an arc of a circle 12 mi in radius with New 
Castle as the centre This accounts for the curved boundary line 
between Delaware and Pennsylvania However, in Aug 1682, the 
duke of York conveyed the entire temtory to William Penn by 
deeds of feoffment and leases for 10,000 years, a transfer later 
challenged by Maryland But differences in race and religion, 
economic rivalry between New Castle and Pennsylvania towns, 
and petty political quarrels over representation and office-holding, 
similar to those m the other American colomes, were so intense 
that Penn in 1691 appomted a special deputy governor for the 
“lower counties ” 

Although reunited with the “province” of Pennsylvania in 1693, 
the so called “territories” or “lower counties” secured a sepaiate 
legislature m 1704 and a separate executive council in 1710, the 
governor of Pennsylvania, however, was the chief executive until 
1776 A protracted boundary dispute with Maryland, which 
colony at first claimed the whole of Delaware under Lord Balti 
more’s charter, was not settled until 1767, when the present line 
separating Delaware and Maryland was adopted In the American 
Revolution Delaware furnished only two regiments to the American 
Continental army, but they were among the best in the service 
One of the companies of the first regiment earned a number of 
gamecocks said to have been the brood of a blue hen, hence the 
soldiers, and later the people of the state, have been popularly 
known as the “Blue Hen’s Chickens,” though the state itself, as 
already mentioned, is popularly called the “Diamond state ” 

Although Washington’s whole army entered the state of Dela- 
ware and was encamped near Newport with a view to blocking 
Gen Howe’s march to Philadelphia after the landing of the lat- 
ter’s army at the head of the Elkin Aug 1777, only a brisk skirmish 
at Cooch’s Badge (contemporaries called it Cooch’s Mill) was 
fought on Sept 3 between the American light mfantiy unde, 
Gen Maxwell and some British detachments Having encamped 
near Newark, Del, for five days, Howe marched through that 
town toward Kennett Square, Pa , m an effort to flank Washing- 
ton’s army, causing the American commander to march his men 
behind the Brandywine aver m order to confront Howe at Chadd’s 
Ford (See Brandywine ) 

In 1776 a state government was organized, and the name “Dela 
ware State” was first adopted In the constitution of 1792 the 
title was changed to “State of Delaware ” One of the peculiarities 
of the government under the first constitution was that, in addi- 
tion to the regular executive, legislative and judicial departments, 
there was a pnw council without vho-.e approval the governor’s 
power wa*- little moie than nominal In 1786 Delaware was one 
of the h\c stele-, who-a, delegates attended the Annapolis con 
\ enlion (see \x\apohs Convention's and it was the first (Dec 7, 
17S7I to latm the federal constitution Ihe state was strongly 
Federalist fo, 30 vtirs alter the adoption ol the federal constitu- 
tion, and in sevcial presidential elections stood almost alone in 
choosing Federalist electors This strong Federalist influence 
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caused the state to oppose the War of 1812, but after war was de- 
clared it loyally supported the union The slavery sentiment of 
the state was never strong, as was shown by the assembly’s passing 
a resolution favouring the restrictions placed on further slave ex‘ 
pansion by the Missoun Compromise and in 1845 passing a reso- 
lution against the annexation of Texas In i860 the state cast 
its electoral votes for John C Breckinridge, as it was thought he 
represented the most neutral stand on the question of slavery 

A further effort was made to prevent the rupture on the slave 
question when the general assembly, m 1861, went on record as 
favouring the Crittenden compromise (see Crittenden, John 
Jordan) In 1850 the Democrats, who had before then elected 
a few governors and United States senators, secured control of the 
entire administration — a control unarrested, except m 1863, until 
the last decade of the 19th century Although it was a slave state, 
the majonty of the people of Delaware opposed secession in 1861, 
and the legislature promptly answered President Lincoln’s call to 
arms 

In 1865, 1867 and 1869, respectively, the legislature refused 
to ratify the 13th, 14th and 15th amendments to the federal con 
stitution The provision of the state constitution restricting suf- 
frage to those who had paid county or poll taxes and made the tax 
lists the basis for the hsts of qualified voters, opened the way for 
the disfranchisement of many Negroes by fraudulent means 

Consequently the levy court of New Castle county was indicted 
m the United States circuit court in 1872, and one of its members 
was convicted Again in 1880 the circuit court, by virtue of the 
federal statute of 1872 on elections, appointed supervisors of elec 
tions in Delaware The Negro vote increased in importance until 
1900, when it was approximately one fifth of the total vote of the 
state, since then it has declined, because of decrease in the per 
centage of Negro population In 1901 the legislature ratified the 
three federal amendments concerning the status of the Negro re 
jected in former years Another political problem was representa 
tion in the legislature Since colonial days the unit, from which 
members were elected at large, had been the county, inasmuch as 
the population of New Castle county after 1870 exceeded that of 
both Kent and Sussex, the inequality became a cause of discontent 
This was partly eradicated by the new constitution of 1897, which 
reapportioned representation according to electoral districts, so 
that New Castle has 7 senators and 15 representatives, while each 
of the other counties has 5 senators and 10 representatives 

In 1889 the Republicans for the first time since the Civil War 
secured a majority in the legislature, Anthony J Higgins (Republi- 
can) was elected to the United States senate Internal dissensions 
in the Republican party, arising out of a struggle between the so 
called Regular Republicans and a personal “machine” built up by 
J Edward Addicks, a Wilmington capitalist, prevented the legis 
lature from electing a senator in 189s The next election brought 
the Democrats into power, and the vacancy was filled by Rich- 
ard R Kenney The struggle between the Republican factions 
continued, and with the expiration of Senator Gray’s term in 1899 
an election was again prevented The state was wholly without 
representation in the United States senate from the expiration of 
Senator Kenney’s term in 1901 until 1903, when a compromise was 
effected whereby two Republicans, one of each faction, were 
chosen Again m 1 90s the legislature adjourned without being able 
to fill a vacancy m the senate The deadlock, however, was broken 
at a special session of the legislature called in 1906 when in June 
of that year Henry A du Pont was elected senator 

Between the Civil War and 1913, conservatism characterized the 
state Proposed advances in the administration of government 
and in prou^oni for public health, education, md the gei cml 
welfirc leccp ed little =upnoii in -pite ot eirort-< of n\ie gioupi 
and 1 idi\ iclu lls 111 the promotion of u\n ideal- hi irked progress 
begin with the administration- ot (.o\ Charles R Miller (njtr 
i~) and Go\ John G 'iownseid Jr ( i()i;-:t'i Tue icK mccs 
pioposcd and ichieccd dunng these 'pirn- continued with little in 
ten upl on during the depression hi d \\ orld \\ ir II Popi 1 ir par 
tiupation 111 nm ements lor civic be\ermcit gieitlv mcna'-ed 
aftei that war 

Development ot the modem state was marked bv the tendencj 


*53 

to base change and reform upon thorough study by experts and 
to increase efficiency of operation of state and local agencies by 
employment of trained personnel A second trend toward ef 
ficiency was the provision of adequate buildings for public ofhees 
and departments Concern for architectural merit and pleasing 
environment gave the state capital, Dover, a well planned adminis 
tratwe area and Wilmington its distinguished Rodney square and 
marine terminal 

Preservation of historic buildings and sites became an increasing 
statewide interest during and after the 1930s In 1931 the ter 
centenary of the first white settlement was celebrated at Lewes, 
the Dutch Swanendael, in 1938 the tercentenary of the first perma 
nent settlement, Swedes and Finns at Wilmington, in 1951 the 
tercentenary of the founding of New Castle by Dutch settlers and 
their establishment of the first elements of self government on 
Delaware soil 

Government — The constitution by which Delaware is gov 
emed was adopted in 1897 Like the constitutions of 1776, 1792 
and 1831, it was promulgated by a constitutional convention 
without submission to the people for ratification, and amendments 
may be adopted by a two-thirds vote of each house in two con 
secutive legislatures Fifteen amendments had been adopted to 
1951 The property qualification of state senators and the 
restriction of suffrage to those who had paid county or poll taxes 
were abolished, but suffrage was limited to adults who can read the 
state constitution in English and, unless physically disqualified, 
can write their names, and who have registered In 1 90 7 an amend 
ment to the constitution was adopted which struck out from the 
instrument the clause requinng the payment of a registiation fee 
of $1 by each elector 

Important innovations in the constitution of 1897 were the 
office of lieutenant governor and the veto power of the governor, 
which extends to parts and clauses of appropriation bills, a bill 
may be passed over his veto by a three-fifths vote of each house 
of the legislature, and a bill becomes a law if not returned to the 
legislature withm ten days after its reception by the governor, 
unless the session of the legislature shall have expired m the 
meantime 

The governor’s regular term m office is four years, and he is 
ineligible for a third term All his appointments to offices where 
the salary is more than $500 must be confirmed by the senate, 
all pardons must be approved by a board of pardons Elected 
officers in addition to the governor and lieutenant governor are 
attorney general, state treasurer, auditor of accounts and insurance 
commissioner Appointed by the governor are the judges, the 
secretary of state, bank commissioner, liquor commissioner, adju 
tant general and other officers, boards and commissions A com 
mission created by the 1949 legislature to survey the executive 
department for more efficient organization reported to the 1951 
legislature a plan for consolidation of 92 executive agencies into 
8 staff and 11 operating departments and agencies under direct 
control of the governor 

Ihe constitution requires that a general elect on be held every 
two years on the Tuesday next after the first Monday in November 
and further provides against violations of the honesty and free 
dom of elections in detail and with heavy penalties 

Representation m the legislature is according to districts, there 
being ten districts in each county for the election of members 
in the lower house for two years, and five senatorial districts 
in each county for the election of members in the upper house for 
four years, in addition, the city of WilmmgtDn, which is in New 
Castle county, has five representative distnets and two senato 
r ni (i cl- i n i\jv, *hp pf oi-ifp nted h 
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by the governor, with the consent of the senate, for a terra of 12 
years 

Certain of the judges hold courts of chancery, general sessions, 
oyer and terminer, and orphans’ courts, the seven together con- 
stitute the supreme court, but the judge from whose decision 
appeal is made may not hear the appealed case unless the appeal 
is made at his own instance 

In 1949 a proposed constitutional amendment creating a sepa 
rate supreme court provided the fiist legislative step 

Corporations may be created under general law only, and no 
corporation may issue stock except for an equivalent value of 
money, labour or property The well-interpreted “general cor- 
poration law of the state,” kept broad in its provisions, combines 
liberal policy with stability Use of the woid “trust” in the title 
of corporations is limited to those having trustee or banking 
business which are under the supervision of the bank commissioner 
and are required by law to make at least two reports each year 
to the commissioner 

The major units of local government are the counties, of which 
Delaware has only three New Castle, Kent and Sussex The 
colonial division of the counties into “hundreds,” derived from the 
English districts of King Alfred’s day, persists, although these 
districts, formerly corresponding to the townships of Pennsyl 
vama, have lost most of their governmental functions 

The state has no unified penal system and no state prison 
County jails are maintained in Kent and Sussex counties and a 
county workhouse m New Castle county The latter receives 
some long-term prisoners from the other counties The whipping 
post was still maintained in Delaware at mid-2oth century, and 
laws on the statute books prescribed whipping for a number of 
crimes and misdemeanours The courts have been forbidden to 
impose sentence of whipping on females since 1889, and beginning 
m 1883 under increasing discretionary powers granted the courts, 
judges tended to avoid sentencing prisoners to be lashed When 
imposed, this penalty usually has been for larceny, robbery, or 
occasionally wife-beating 

By decision of the United States supreme court in 1934 the 
boundary dispute between Delaware and New Jersey which had 
almost led to an open “oyster war” was settled The court up- 
held Delaware’s claim to terntory as far as the low water mark 
on the New Jersey shore within a 12-mi radius ot New Castle 
Farther down the Delaware river, however, it decreed that the 
boundary should follow the centre of the ship channel and not, as 
Delaware had contended, the geographic middle of the river New 
Jersey thus succeeded in establishing its right to certain oyster 
beds 

Population, — The population of Delaware in 1790 was 59,096, 
in 1830 it was 76,748, in 1870, 125,015, in 1910, 202,322, in 1940, 



URBAN AND RURAL POPULATION OF DELAWARE 1870 TO 1950 
The orosehatohed *pert of the 1950 bar repfevenU the population of lha 
additional areas counted a« urban under the new 1950 definition 


266,505, and in 1950, 318085 This last figure iepre->ents an 
ik. L dac of 194% over 'lie popul tion in 1940 The population 
per squ°re mile 111 1950 was 160 8, a- compaud with 1347 in 
1940 and with 30 7 for the U b in 1950 
Ot the 1950 populal ion 147890, or 465% lived m incor- 
porated places 01 2,500 or moit as compared with 52 0 c / 0 in 1940, 
when these 11Iac.cs const.ti eJ the urban area The entire uioan 


population, under a new definition set up for 1950 which included 
also the thickly settled subuibin nrei, 01 urb m funge,’ idj Kent 
to Wilmington, amounted to iqo 12-, or 6’ 6 c / t ot the stile toll! 



The number of households m 1950 was 90,362, as comp ired with 
70,541 m 1940 

The average population per household hid declined from 3 8 
in 1940 to 3 5 in 1950 

The population of the state was distnbuted by colour and 
nativity in 1950 as follows 81 7% native white, 44% foreign 
born white, and 139% nonwhite, practically all Negro There 
were 96 8 males per 100 females in the native white population, 
and 101 4 in the Negro population, 8 3% of the population was 65 
years old or over, and 54 6 % of the population 14 years old and 
over was in the labour force 

Of the total number of employed males, 115% was engaged in 
agriculture, n 3% in construction, 34 0 % in manufacturing and 
22 2% in transportation and trade 

Finance and Taxation — The fiscal system of the state is 
based upon operation from current revenues and serial bonds for 
permanent improvements Modern budget procedure governs 
the biennial appropriations for the expenses of all regular agencies 
and departments A state tax department provides an efficient 
system of tax collection The chief sources of revenue are a 
graduated income tax, franchise, inheritance and estate taxes, 
business and occupation licences, permits and motor fuel taxes 
and federal grants There is no state real estate tax 

State revenue for the fiscal year ending June 30, 1950, was 
$37>579>93°, nonrevenue income $40,243,722, cash balance from 
the previous fiscal year, $13,527,305 Appropriations included 
education $8,840,728, public welfare $3,165,740, highways $3,- 
886,900 

On Dec 31, 1950, Delaware’s state and national banks had 
assets of $694,969,000, an increase for the year of $65,000,000 
Deposits in state banks were $582,000,000, an increase of $39,- 
000,000 

Education, — The constitutional provision for the maintenance 
of a public-school system required separate schools for white and 
Negro children, with additional provision that no distinction be 
made m financing schools, on account of race or colour The first 
public-school law, passed in 1829, was based largely on the pnn 
ciple of “local option,” each school district being left tree to deter- 
mine the character of its own school or even to decide against 
having any school at all 

This system was replaced m 1875 by creation of a state board 
of education and a further step toward uniform administration 
under a state superintendent Although the state temporarily 
reverted to decentralized administration in 1888 and the subse- 
quent progress was halting and intermittent, the state was ready 
in 1919 and 1920 for the adoption of a modern school code This 
code was progressively amended, and the public school system 
developed rapidly to high rank among the states in administration 
and facilities, including scientifically designed buildings 

Outstanding advances were a state program ot vocational educa- 
tion, a uniform state supported salary schedule for all personnel 
from clerical to administrative and a unit plan of allocation of 
state funds 

In the fiscal year 1950 the cost of operating the public schools 
was $10,131,119 (state appropriation $8,686,623, supplemented 
by local taxation) Expenditure per pupil was $243 42 The 
average salary of class room teachers was $3,379 rlle state had 
142 elementary schools with a teaching staff of 952 for the 28,423 
pupils enrolled, 47 secondary schools with a teaching staff of 879 
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for 16,923 pupils Compulsory attendance was 160 days In 1949 
legislative appropriation for school buildings was $13,700,000 
Major contributions to the state’s educational development were 
the good roads program inaugurated by T Coleman du Pont, who 
gave the state a model highway costing $4,000,000, and schools 
built by Pierre S du Pont, costing $9,000,000 and made possible 
by the roads 



Old swedes church at Wilmington Delaware built in 1698 by 

SWEDISH COLONISTS AND STILL USED AS A PLACE OF WORSHIP 


Delaware college at Newark, founded as Newaik college m 
1833 served as the state’s only institution of higher education 
until 1859, when it closed Reopened in 1870 as a land grant 
college, it received m addition to federal and private funds, ap- 
propriations from the state for permanent improvements and in 
1913 became wholly state owned From that year, gifts and 
bequests in addition to regular funds contributed to a great ex- 
pansion in facilities 

In 1913 the Women’s college was founded and afhhated with 
Delaware college, with the same faculty, but entirely separate in 
buildings, classes and student organizations In 1921 the two 
colleges were incorporated as the University of Delaware The 
fully reorganized umveisity became completely co educational in 
1944 The faculty in 1930-51 numbered 520 The total value 
of university property in 1930 was $7,000,000, the income for the 
fiscal year 1930 was $1,293,286 The total undergraduate at- 
tendance in 1930-31 was 1,332 men and 383 women Graduate 
students numbered 383 Area of campus and farm is 300 ac The 
agricultural experiment station, estabhshed 1888, and its agri- 
cultural extension division became affiliated with the university’s 
school of agriculture By taking advantage of the annual summer 
sessions, students m agriculture and other schools may graduate 
in three years 

Delaware State college near Dover, estabhshed in 1891 as a land 
grant college for Negro students, awards bachelor degrees in 
arts, science, education, home economics, agnculture and indus- 
trial arts Students may do graduate work at the University of 
Delaware, also undergraduate work if the facilities of State col- 
lege fall below those of the university 

Welfare and Correction — State agencies provide a broad 
piogram of health and welfare Of major importance are the 
state board of health, state board of welfare (children), old age 
welfare commission, which grants old age pensions, operates the 
state welfare home (for aged and homeless poor) and administers 
outside rehef , Delaware State Hospital (for the mentally ill), one 
of the country’s most advanced institutions, and the Governor 
Bacon health centre, a 320 ac estate with buildings for the spe 
ciahzed care and treatment of children and adults who are victims 
of infantile paralysis, spastics and cardiacs, alcoholics and bedrid- 
den aged Other state agencies care for the blind, deaf, dumb, 
tubercular and feeble minded Kent and Sussex county jails and 
the New Castle county workhouse are the only penal institutions 
Juvenile courts in Kent and Sussex counties and the family court 
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of New Castle county exercise correctional jurisdiction over de 
hnquent children and youth Three state training schools provide 
academic and vocational education for delinquent childien and 
youth These are Ferris school for white and Negro boys, Kruse 
school for Negro girls and Woods Haven for white girls 

Sterilization of the feeble-minded, epileptic and insane is pro 
vided for by law 

Industry, Trade and Transportation — Delaware’s popula 
tion was chiefly rural and agricultural Until 1920, when the uiban 
population exceeded the rural for the first time This change in 
population ratio was m a great measure due to rapid industrial de 
velopment during Woild War I The development of agnculture 
was also rapid In 1929 the value of all farm cropland livestock 
sold, traded, or used by farm households amounted to $21,201,961 
In 1945 the total cash farm income was $93,445,000 In 1949 total 
cash farm income was $97,8x7,000 Of tins income, $60,610,000 
was from the broilei industry, making Delaware rank first in this 
product In 1949-30 the state ranked second highest in farm in 
come per county 

Crop production m 1949 included corn, 4,380 bu , wheat, 
1,202,000 bu , apples, 624,000 bu , tomatoes (processed) 25,800 
tons, lima beans, shelled, 16,200 tons, strawberries, 63,000 crates 
The extensive peach culture which for several decades before 1900 
gave Delaware the name of the “Peach state” remained a minor 
source of farm income, peaches representing 41% of all fruit trees 

The number of farms in 1943 was 9,296, comprising 70 3% of 
the total land area of the state The majority of farms ranged 
from 30 to 330 ac There is no state tax on real estate in Dela 
ware The county taxes vary from 33 cents to 63 cents per $100 
of assessed value 

The development of manufacturing in Delaware— centred largely 
within the northern part of New Castle county, including Wilming 
ton and the river shore north and south of the city, New Castle 
and Newark — had its ongin in the abundant water power from 
the streams and easy access to the state’s great waterway, the 
Delaware river Wilmington, an active shipbuilding and ship- 
ping port and centre of null industries from colonial days, ex 
panded after the Civil War into a notable centre for such special 
industries as carnage and car building, fibre and paper making 
and machine tool production with the growth of its regular gun 
powder, textile, leather and iron manufacturing Early industries 
along the nullstreams of the adjoining county added to the Wilm- 
ington area’s potential facilities for increased industrial importance 
dunng and following World War I Throughout the state can- 
ning and other food processing developed mto a major industry 
Production of nylon, chemicals, motor vehicles and parts, aircraft, 
and steel and iron manufactunng and shipbuilding reached their 
peaks during and after World War II During this penod Wilm- 
ington became an outstanding chemical centre of the world 
with rapidly expanding experimental stations for basic and ap- 
plied research Additions m this field to one company, E I du 
Pont de Nemours & Co , cost $30,000,000 to build and equip 
after the war 

In 1930 the chemical industry was responsible for the largest 
increase in employment in the Wilmington area Second largest 
was that of plants supplying the building trades 

The U S business census, 1947, reported value added by manu- 
factunng as $182,088,000 for 482 plants, of which $121,394,000 
was m 231 plants in New Castle county In the fiscal year end 
mg June 30, 1930, the gross receipts of the state’s 979 licensed 
manufacturers amounted to $283,273,053 Of the total, food ac- 
counted for $67,461,331 , clothing $73,8x1,606, drugs and medical 
supphes $3,274,467, motor vehicle production a"d supplies, $10,- 
227.693, miscellaneous, including chemicals, building supphes, tex- 
tiles, latex, fibre and machinery, $126,934,234 Stone, clay and 
sand products, commercial fishing, and merchantable timber and 
wood products in the 1943-30 period showed a degree of recovery 
toward former importance Manufacture of fertilizers also con- 
tinued to grow 

Delaware’s transportation facilities include the water-borne traf- 
fic of the Delaware river and the Delaware and Chesapeake sea- 
level canal connecting the Delaware with Chesapeake bay, tbe 
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marine terminal at the port of Wilmington with wharf tauhtieg 
for the largest ocean vessels, airports with passenger and freight 
service, 3,910 mi of main highways and connecting roads and ap 
proximately 300 mi of railways The Pennsylvania, the Baltimore 
and Ohio and the Reading railway systems cross the northern part 
of the state the Pennsylvania system also runs the length of the 
state below Wilmington and serves the whole of the Del Mar Va 
peninsula The Delaware system of wide dual highways and 
paved secondary roads connects with all adjoining state systems 
and with New Jersey by ferry at New Castle and d new $40,000,000 
suspension bridge across the Delaware a few miles north of the 
ferry point 

The Delaware and Chesapeake canal, 19 mi long and 90 ft wide, 
owned and operated by the federal government, is part of the 
eastern inland waterway system 1 onnage through the canal was 
7,414,761 in 1950, transits of vessels, 14,506 Tonnage at the port 
of Wilmington was 692,042, value of cargoes, $34,972,934 Lewes, 
with its 300 ac of aitificial harbour, provides pilot service for 
river shipping Regular lines at the New Castle county airport 
carried 91,122 lb of air mail, 270,468 lb of air express and 
764,415 lb of air freight in 1950 Flights of passenger planes 
numbered 11,776 

Bibliography — Amandus Johnson, The Swedish Settlements on the 
Delaware (1911) has an extended bibliography of sources concerning 
the settlement period of Delaware history H Clay Reed, ed , Del- 
aware, A History of the First State (1947) , New Castle Historical 
Society, New Castle on the Delaware (1950), Dudley Lunt, The 
Bounds of Delaware (Wilmington, 1947) , Benjamin Ferris, History of 
the Original Settlements of the Delaware (Wilmington, 1846), J 
Thomas Scharf, History of Delaware (1888), E Dawson, “Public 
Archives of Delaware” in The Innual Report of the American His- 
torical Association, \ol u (1906), H C Conrad, History of Delaware 
(1908) , A R Hasse, Index of Economic Material in Documents of the 
Stales of the United Slates, “Delaware, 1789-1904” (19x0) , Christopher 
Ward, The Dutch and Swedes on the Delaware (1930), Delaware 
Tercentenary commission’s publications (Wilmington, 1938) M M 
Daugherty, Early Taxation m Delaware, Leon de Vahnger, Jr , Colonial 
Military Organization in Delaware, 1638-1776, George H Ryden, 
Delaware— The First State m the Union, Minutes of the Council of 
Delaware State 1776-1792 (Dover, 1886) , Constitution of Delaware 
of 1897 (Dover, 1899) , G S Messeismith, The Government of Dela- 
ware (1908), Revised Code of 1935, Delaware School Code (1920), 
Seventeenth Census of the United States, Annual Reports of the state 
treasurer, the state auditor, the department of public instruction, the 
state highway department, the board of health, the state tax com- 
missioner, Industrial Surveys by the Delaware chamber of commerce, 
US Census of Manufactures m Delawaie (1947). State Board of 
Agriculture, Delaware (1947) The Papers of the Histoncal Society 
of Delaware (1879 seqq ) contain valuable material Letters to and 
from Caesar Rodney, 1756-1784, edited by George H Ryden (1933), 
contains important material on Delaware's part in the American Revo- 
lution, For articles on political conditions since the Civil War see 
vol exh of the North American Review, vol xxxu of the Forum, and 
vol bonn of the Outlook — all published in New York In part il of the 
Report of the Superintendent of the US Coast and Geodetic Survey 
for 1893 (Washington, 1905) there is "A Histoncal Account of the 
Boundary Line between the States of Pennsylvania and Delaware,” 
by W C Hodgkins See also Delaware, A Guide to the First State 
by the Federal Writers’ Project of WPA (1938) Some colonial records 
are preserved with those of New Yoik and Pennsylvania Others, 
together with state records, are in the Delaware Public Archives in 
Dover, Del (GHE,JEh) 

DELAWARE, a city of central Ohio, U S A , 24 mi N of 
Columbus, on the Olentangy nyer, the county seat of Delaware 
county, 

The city is on federal highways 23, 36 and 42, and is served by 
the Big Four, Chesapeake and Ohio and the Pennsylvania railways 
The population was 11,783 in 1950 and in 1940 was 8,944 The 
city is built on rolling ground, 900 ft above sea level It is the seat 
of the Ohio Wesleyan university, founded in 1841 by the Ohio Con- 
ference of the Methodist Episcopal church Delaware was laid 
out m 1808 and incorporated in 1815 It was the birthplace of 
President Hayes 

DELAWARE AND HUDSON COMPANY, THE, a 

holding company, formerly the oldest operating railway company 
m America,' and a large anthracite earner, founded by William and 
Maurice Wurts, Philadelphia merchants, who discovered and ac- 
quired anthracite lands in the Lackawanna valley, Pennsylvania, 
fob replacing English coal cut off by the War of 1812 It was 


chartered in New York, on April 23, 1823, as “The President, 
Managers and Company of the Delaware and Hudson Canal 
Company,” which built a canal, Rondout, New York, to Hones 
dale, Pennsylvania, in 1828, aided by a loan of credit of the State 
of New York in the amount of $800,000, and a railroad, Hones 
dale to the coal beds at Carbondale, Pennsylvania, on which the 
“Stourbridge Lion,” the first locomotive to run on an American 
railroad, made its famous trial trip on August 8, 1829 The name 
was changed by act of the New York legislature, passed on April 
28, 1899 The canal was abandoned and its cost charged off m 
1898 Coal ownership was greatly enhanced by acquisition and 
lease, after the Civil War, of additional coal properties, at a later 
time transferred to a wholly owned subsidiary 

By obtaining control of numerous railroads and some construc- 
tion, the company built up a railway system extending from 
Plymouth, Pennsylvania, by way of Albany and Schenectady to 
Rouses Point, New York, at the Canadian border, with branches 
to Binghamton, Troy, Lake George, Lake Placid, New York, and 
Rutland, Vermont, and other points, a total of 857 85 miles, con 
sisting of 32453 owned, 440 51 leased and controlled, and 92 81 
trackage rights On April 1, 1930, the railroad operations were 
transferred to “The Delaware and Hudson Railroad Corporation,” 
a wholly owned subsidiary, chartered December 1, 1928, in 
New York 

The company also owns a railroad in Canada, operating 27 ix 
miles 

(J H Nu ) 

DELAWARE INDIANS, tribes that occupied the drainage 
of the river Delaware and the shores of Delaware bay, eastern 
United States They called themselves Lenape or Lem-Lenape, 
and were an association or confederacy of three Algonkin tribes, 
the Munsee, Unami and Unalachtigo Their speech seems to have 
been more similar to the Algonkin dialects of Ohio valley than to 
the adjacent ones of the Atlantic coast, and their own tradition, 
m the Walam Olum, brings them out of the west They were 
friendly to the whites, but, conquered in 1720 by the Iroquois and 
their lands more and more encroached on by the English settlers, 
they began to move westward, successively to central and western 
Pennsylvania, Ohio, Indiana, Missouri, Texas, Kansas and Okla- 
homa, with branches m Wisconsin and Ontario They mixed with 
other Indian remnants in these migrations and the survivors con- 
tain much tnbally alien blood Though not particularly powerful 
or aggressive at the time of discovery, the Delaware were accorded 
an honorific pre-eminence by the other eastern Algonkins and were 
called “Grandfathers ” See D G Brmton, The Lenape and their 
T 
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rroviuence (now ocrauioiij, ra , to uie ousqueuaima river at 
Great Bend, Pa , to provide art outlet for the anthracite coal and 
the iron of the Lackawanna valley 
During its early history the road was mainly an anthracite 
coal carrier, but the inauguration of a comprehensive scheme of 
improvements subsequent to 1899 enabled the company to handle 
a larger volume and greater diversity of freight and passenger 
traffic In 1899 anthracite coal comprised 53% of all freight traf- 
fic, in 1939 it represented but 31% Revenue in 1899 from trans- 
portation of passengers was $3,9Si.°S 1 , m 1939 $6,649,041 The 
gross transportation revenue in 1939 was $50,454,438, the cap- 
ital stock, $87,407,500 Over 60,000 passengers are transported 
daily over the Lackawanna’s New Jersey suburban lines m and 
out of New York City Electrification between Hoboken and 
Dover, N J was completed m 1931 Through service is operat- 
ed to Cleveland and Chicago via the Nickel Plate road, and to 
Detroit and Chicago via the Michigan Central railroad 

(J M D) 
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DELAWARE RIVER, a stream of the Atlantic slope of 
the United States, meeting tidewater at Trenton (N J ), 130 mi 
above its mouth Its total length, from the head of the longest 
branch to the capes, is 410 mi , and above the head of the bay its 
length is 296 mi It constitutes in part the boundary between 
Pennsylvania and New York, the boundary between New Jersey 
and Pennsylvania, and, for a few miles, the boundary between 
Delaware and New Jersey The mam or west branch rises in 
Schoharie county (NY), about 1, 886ft above the sea, and 
flows tortuously through the plateau in a deep trough until it 
emerges from the Catskills Other branches rise m Greene and 
Delaware counties, New York In the upper portion of its 
course the varied scenery of its hilly and wooded banks is ex 
quisitely beautiful After leaving the mountains and plateau, the 
river flows down broad Appalachian valleys, skirts the Kittatinny 
range, which it crosses at Delaware water gap, between nearly 
vertical walls of sandstone, and passes through a quiet and charm- 
ing country of farm and forest, diversified with plateaus and 
escarpments, until it crosses the Appalachian plain and enters 
the hills again at Easton (Pa ) From this point it is flanked at 
intervals by fane hills, and m places by cliffs, of which the finest 
are the Nockamixon rocks, three miles long and more than 200ft 
high At Trenton there is a fall of eight feet 

Below 1 rent on the river becomes a broad, sluggish inlet of 
the sea, with many marshes along its side, widening steadily into 
its great estuary, Delaware bay Its main tributaries m New York 
are Mongaup and Neversmk rivers and Calhcoon creek, from 
Pennsylvania, Lackawaxen, Lehigh and Schuylkill rivers, and 
from New Jersey, Rancocas creek and Musconetcong and Maurice 
rivers Commerce was once important on the upper river, but 
only before the beginning of railway competition (1857) Of the 
various early canals only two are of any importance now, the 
canal from Trenton to New Brunswick which unites the waters 
of the Delaware and Raritan nvers and the Delaware and Chesa- 
peake canal which joins the waters of the Delaware with those of 
Chesapeake bay The magnitude of the commerce of Philadelphia 
has made the improvements of the nver below that port of great 
importance 

At a cost of many millions of dollars to the U S Government 
a 32 ft channel 600 ft wide has been opened from the deep 
water m Delaware bay to Philadelphia and a 12 ft channel from 
there to Trenton 

DELAWARE WATER GAP, a borough and summer 
resort of Monroe county, Pa , U S , on the Delaware nver, about 
85 mi N of Philadelphia and about 88 mi W by N of New 
York on federal highway 611 Population (1950) 734, (1940) 
410, (1930) 443 It is served directly by the Delaware, Lacka- 
wanna and Western railway The borough was named from the 
neighbounng gorge On the New Jersey side of the nver is Mt 
Tammany (about 1,600 ft ), a cliff of which has been weather- 
carved into the profile of an Indian, once so common to this 
section On the Pennsylvania side Mt Minsi rises approximately 
1,500 ft 

The river elevation is about 300 ft The gap, some two miles 
long, is the result of erosion by a nver which once flowed north- 
ward acting along a line of faulting at right angles to the stnke 
of the tilted rock formations The nver’s present course is thought 
to be young geologically, and the gap exposes Ordovician, Silurian 
and Devonian strata 
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ct Poitiers, died in 1370, and the mate line ot the tamily became 
extinct on the death of Thomas, 5th baron, m 1426 


The 5th baron’s half sister, Joan, married Thomas West, 1st 
Lord West (d 1405), and in 1415 her second son, Reginald 
(1394-1451) succeeded his brother Thomas as 3rd Lord West 
After the death of his uncle Thomas, 5th Baron De La Warr, 
whose estates he inherited, Reginald was summoned to parlia- 
ment as Baron La Warr, and he is thus the second founder of the 
family His grandson was Thomas, 3rd (or 8th) baron (d 1525)1 
a courtier during the reigns of Henry VII and Henry VIII , 
and the latter’s son was Thomas, 4th (or 9th) baron (c 1472- 
1 5S4) The younger Thomas was a very prominent person during 
the reigns of Henry VIII and Edward VI He died without 
children in Sept 1554, when his baronies of De La Warr and West 
fell mto abeyance His monument may still be seen in the church 
at Broadwater, Sussex He had settled his estates on his nephew 
William West (c 1519-95), who was disabled by act of parlia- 
ment (1549) from succeeding to his honours for having sought 
to poison his uncle However, m 1570 he was created by patent 
Baron De La Warr In 1596 his son Thomas (c 1556-1602) 
claimed precedency in the baronage as the holder of the ancient 
barony of De La Warr, and Ins claim was admitted 

Thomas West, 3rd or 12th Baron De La Warr (1577-1618), 
British soldier and colonial governor in America, was born on 
July 9, 1577, and succeeded to the title in 1602 He fought in 
Holland and m Ireland under the earl of Essex He was impris- 
oned for complicity in Essex’s revolt (1600-01), but was exon- 
erated He became a member of the council of the Virginia com- 
pany and was appointed (1609) governor and captain general of 
Virginia for life Sailing in March 1610 with three ships, 150 
settlers and supplies, he arrived at Jamestown on June 10, in time 
to intercept the colonists who had embarked for England and were 
abandoning the enterprise Lord De La Warr’s rule was strict 
but just, he constructed two forts near the mouth of the James 
river, rebuilt Jamestown, and m general brought order out of 
chaos In March 1611 he returned to London, where he published, 
at the request of the company’s council, his Relation of the con- 
dition of affairs m Virginia (reprinted 1859 and 1868) He re- 
mained in England until 1618, when the news of the tyrannical 
rule of the deputy, Samuel Argali, led him to start again for 
Virginia He embarked in April, but died en route on June 7, 1618, 
and was buried at sea The Delaware river and the State of Dela- 
ware were named in his honour A younger brother, Francis 
(1586-c 1634), was prominent in the affairs of Virginia, and in 
1627-28 was president of the council, and acting governor of the 
colony 

In 1761 the 3rd or 12th baron’s descendant, John, 7th or 16th 
Baron DeLa Warr (1693-1766), was created Viscount Cantelupe 
and 1st Earl De La Warr He was a prominent figure in the House 
of Lords, at first as a supporter of Sir Robert Walpole He also 
served m the British army and fought at Dettingen, and was made 
governor of Guernsey m 1752 

George John West, 5th earl (1791-1869), married Elizabeth 
Sackville, and m 1843 he and his sons took the name of Sack- 
viUc-West The earl was twice lord chamberlain to Queen Victoria, 
and he is celebrated as “Fair Euryalus” in the Childish Recollec- 
tions of his schoolfellow, Lord Byron His son, Charles Richard 
(1815-73), 6th earl, served in the first Sikh war and in the 
Crimea, and being unmarried was succeeded by his brother Regi- 
nald (1817-96) as 7th Earl De La Warr In 1896 the 7th earl’s 
son, Gilbert George (1869-1915) became 8th Earl De La Warr 
He was succeeded as 9th earl by his son, Herbrand Edward 
(b 1900) 

See G E C(okayne) , Complete Peerage (1887-98) 

DELBRUCK, HANS (1848-1929), German historian, was 
bom at Bergen on the island of Rugen on Nov it, 1848, and 
studied at the universities of Heidelberg and Bonn He saw 
active service in the Fianco-German War, and was afterward 
tutor to Prince Waldemar of Prussia (1874-79) In 1885 he 
became professor of modern history in the university of Berlin 
From 1884-90 he sat as a conservative m the German reichstag 
Delbrdck’s writings are chiefly concerned with the history of the 
art of war, his most ambitious work being his Gesckchte der 
Knegskunst im Rahmen der politischen Gesckichte (first section, 
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Das Altai turn, 1900, second Rome t mid Germanen, 1902, third, 
Das MittelalUr, 1907, fourth vol , 1921) Among his oLher woiks 
are Die Perserkncge mid die Burgnnderkiiigc (Beilin, 1887), 
Histonsche mid politische Aufsatzo (1886), Enniicnmgtn, Auf 
satze tend Ruh.11 (1902), Die Strata'll, di.s Perilled crlautcit 
durch die Stmtegic Fnednclis des Grossen (1890), Die Polen 
jrage (1894), Das Laban des F eldmai schalh Grahn Nuthardt 
von Gneisuiau (1882 and 1894), Aneg und Politil (3 vols , 
1919), Ludendoi f, Tirpitz, Falkenhayn (1920), ]\ eltgcschiclita 
(1923-26, 3 vols) and Vor mid Nacli dun Welti rieg (192G) 
Delbruck began m 1883 to edit the Preussische Jahbucher, in 
which he has written many articles, including one on “General 
Wolscley uber Napoleon, Wellington und Gneisenau,” and he has 
contributed to the Europaisclier Gcschichtskalindu of H Schul 
thess After the World War he was appointed member of the 
commission to publish German archives He died July 14, 1929 

DELBRUCK, RUDOLF VON, Prussian statesman (1817- 
1903), was born at Berlin on April 16, 1817 On completing his 
legal studies he entered Lhe government service in 1837, m 1848 
he was tr insferred to the ministry of commerce Both Germany 
and Austria had realized the influence of commercial upon polit 
ical union Delbruck in 1851 induced Hanover, Oldenburg and 
Schaumburg Lippe to join the Zollverein, and the southern states, 
which had agreed to admit Austria to the union, found themselves 
forced in 1853 to renew the old union, from which Austna was 
excluded Delbruck now began, with the support of Bismarck, 
to apply the principles of fret trade to Prussian fiscal policy In 
1862 he concluded an important commercial treaty with France 
In 1867 he became the first president of the chancery of the North 
German Confederation, and represented Bismarck on the federal 
tariff council ( Zollbundesrat ) In 1868 he became a Prussian min 
ister without portfolio In Oct 1870, when the union of Germany 
under Prussian headship became a practical question, Delbruck 
was chosen to go on a mission to the South German states, and 
contributed greatly to the agreements concluded at Versailles in 
November In 1871 he became president of the newly constituted 
Rcichskanzleiamt Delbruck, however, began to feel himself un- 
easy under Bismarck’s leanings towards protection and state 
control On the introduction of Bismarck’s plan for the acquisi- 
tion of the railways by the state, Delbruck resigned office, nom- 
inally on the ground of ill-health (June 1, 1876) In 1879 he 
opposed in the Reichstag the new protectionist tariff, and then 
retired definitely from public life In 1896 he received from the 
emperor the order of the Black Eagle He died at Berlin on Feb 
i. 1903 

See his Lebensertnnerungen 1817-1867 (2nd ed, 1905), with an 
additional section on the events of 1870 

DELCASS& THEOPHILE (1852-1923), was bora at 
Pamiers (Arifege) on March 1, 1852, his father being an hwsster 
or bailiff He was educated locally, took his degree of licence is 
lettres, and served as tutor to the children of an official in the 
ministry of foreign affairs The taste tor politics was ingrained 
in young Delcasse He contributed to the R&pnblique Franfaise 
under Gambetta, made friends, if not with the Tnbune himself, 
at least with Camille Barrfere who acted as foreign editor of the 
paper, besides fulfilling the function of French representative on 
the Danube commission, and became secretary to Massip, a 
wealthy man who had been elected to the chamber in the Ariege 
department Eventually, he married Massip’s widow and, in 1889, 
Succeeded him in the Chamber Freed once, for all from all mate- 


-ind minister of the colonics from Miy 1894 to Jan 1895, after the 
Colon! ll Office had been transformed for his sike into 1 separate 
and independent ministerial department 

But the reil caiecr of Dclcissc begin in June 1898 after the 
general election of that year and the overthrow of the Mcline 
cabinet, with his ippointnunt as minister of foreign alfairs in the 
Radical cabinet headed b> Brisson He retained this office under 
the subsequent premicrships of Dupuy, Waldeck Rousseau, 
Combes and Rouviti, until June 6, 1903 In 1898, Trench diplo- 
macy was roughly divided into two schools Hanotaux, his prede 
cessor at the Toreign Office, had been striving in an uncertain way 
to bring about some sort of co operation between Tiance, Rusmi 
and Germany, and he had rather allowed the Tranco Russian dll 
ance to evolve m an anti British direction On the other hand, 
the French ambassadors m Rome and Constantinople, Bari ere and 
Paul Cambon, always insisted that the Franco-Russian alliance 
should be made compatible with a Franco British rapprochement, 
it being absuid for a colonial power like Trance deliberately to 
cross the purposes of the supreme maritime power The foreign 
office officials were amazed when they saw that the new comer, 
apparently without any previous experience of practical diplo- 
macy, resolutely cast in his lot with Barrere and Cambon (the 
latter was appointed to the London Embassy in Dec 1898) and 
unhesitatingly acted from the outset on the pnnciple that the only 
nation France need be afraid of and guard against was Germany, 
and that, therefore, alliance must be sought with Britain as well as 
with Russia and that the way must be paved (incredibly para 
doxical as it seemed then) for a Russo-British understanding 

As a matter of fact Delcasse had inherited these views from 
the Gambetta school of thought through Camille Barrere As 
early as the autumn of 1898 — the grand duke Vladimir happening 
to be in Paris — DelcassG is reported to have expounded the above 
policy to his advisers, protesting to them that the grand duke, 
who was still thinking and speaking in the terms of the Hano 
taux period, had misunderstood him In 1903, when Delcasse 
came back from London, where he had prepaied the Franco 
British treaty of April 8, 1904, he told his officials the conver 
sation he had had with Lord Lansdowne and Joseph Chamberlain, 
and told them that Chamberlain had incited him to bring about a 
lapprochcmcnt between England and Russia “When I heard this,” 
he said, “I felt my brain turning I replied to Mr Chamberlain 
‘I shall refrain from making any direct approach to Russia because 
I should be denounced in Petersburg as having sold hei in London ( 
But I promise you I shall take every opportunity of praising the I 
new Entente Cordiale and of inspiring our Russian ally with a 1 
desire for some sort of treaty with Great Britain ’ ” These details 
are worth stating because they may enable the historian to apply 
to Delcasse what Cardinal de Retz said about Richelieu “II eut 
V intention des choses qu’tl fit ” 

At the back of Delcasse’s political conceptions was a very deep 
feeling of France’s greatness and an unshakable confidence m her 
destiny Not that he ever planned war But he was of opinion (he 
stated it clearly at the time of the Russo German intrigue of 
1904-1905, which aimed at compelling France, under the threat 
of an invasion through Belgium, to enter a coalition of Germany 
and Russia) that if the friendship of England was not secured by 
French diplomacy, Berlin and London would sooner or later get 
together, the Triple Alliance he rendered still more formidable, 
and France pay the cost of that combination on the Continent and 
in her oversea territories Only second m importance in Del 
casse’s mind, to this persistent idea of the Anglo French-Russian 
Triple Entente, was the belief that his country’s fate was bound 
up with the consolidation and extension of its North African em- 
pire In his judgment no great nation could exist without a mini- 
mum of material power and territorial weight France could only 
find that minimum by making use of her North African oppor 
tumties 

DelcassG's scheme was earned out in the seven years extending 
to 1905, under difficulties which seemed well nigh insuperable 
In succession, he was confronted by the incident of Fashoda, the 
South African war, which rekindled anti-Bntish feeling in France , 
the Dreyfus affair, banging m its train the distinct weakemng of 
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the French army, and the Russo Japanese war of 1904 The 
Minister bravely stood his ground The recall of Captain Mar- 
thand from the Nile was announced on Nov 4, 1898, and the 
Franco British Convention of June 14, 1898, which Hanotaux had 
concluded before his resignation, for the delimitation of French 
and British interests m the region of the Niger, was completed 
by the fuller settlement of March 21, 1899 As regards the Far 
East, M Delcasse unceasmgly sought to support in Petersburg 
the peaceful policy of Count Lamsdorf as against the faction 
Alexeiev-Bezobrazov and, m Oct 1904, when the Dogger Bank 
incident occurred, he was fortunate enough to mediate between 
London and Petersburg As to the Dreyfus affair, he consistently 
observed an attitude of reserve and detachment As a member of 
the Waldeck Rousseau and Combes cabinets, he formally ip 
proved the whole anti clerical policy, and did nothing openly to 
check the action of the War Minister, General Andre He shut 
himself up in his study at the Quai d’Orsay, enjoying the hearty 
support of the president of the republic, Loubet, and turning a 
blind eye to home politics in his passionate attachment to his 
work But the time was approaching when he would have to come 
forward and fight for what he had done Things changed for him 
with the advent to power of Rouvier in Jan 1905 

On April 8, 1904, had been signed the Convention about Mo- 
rocco and Egypt, the starting point of the Entente Cordiale, the 
great achievement of Delcasse, Paul Cambon and Lord Lans 
downe, not to speak of Edward VII who consistently favoured it 
In Berlin, the Franco-British rapprochement had to the last mo- 
ment been deemed unthinkable After some hesitation it was 
challenged by the Kaiser himself m his famous speech at Karls 
ruhe on April 27, 1904, and, on March 3T, 1905 William II paid 
a visit to the representative of the Sultan of Morocco u Tangier, 
proclaiming that he would stand by the independence of the 
Shenfian empue German diplomacy acted throughout on the 
theory that French parliamentary opinion would not stick to the 
Entente Cordiale as soon as it understood that it might mean 
instant war with Germany To a certain point the calculation 
pioved true enough Rouvier, a practical financier, who was in 
chned to believe that the German danger could be disposed of 
by means of economic co operation between France and Germany, 
and that the French army was not fit to withstand the onslaught 
of the German Army, led the battle against his own foreign min- 
ister with the assistance of nearly the whole cabinet In the sit- 
ting of the Chamber of April 18, Delcasse was criticized from 
nearly every side, and though formally supported by the premier, 
tendered his resignation, which, however, the president of the 
republic persuaded him to withdraw But the position of Delcass6 
quickly became untenable Germany was pressing for the sum- 
moning of an international conference on Morocco, and Rouvier 
was exchanging views with von Bulow behind the back of his 
colleague Towards the end of May, the German Government 
was in that way acquainted with the British proposal for a mili- 
tary alliance m case war should ensue from the 1904 treaty, a 
step that immediately led von Bulow to let it be known m Pans, 
through Tittom, that any advance of France towards Fez would 
bring about a declaration of war Rouvier openly pressed Paul 
Cambon to discontinue the negotiation for the treaty of alliance 
with England Vehement explanations were exchanged in the 
ministerial council held on June 6, 1905, which culminated m the 
final resignation of Delcasse 

There is no doubt that technical faults could be put to the 
debit side of Delcassd’s account He did not take sufficient care 
to communicate officially to Germany in advance the bargain he 
was going to make with the British Foreign Office the informa- 
tion he had given to Prince Radobn on March 13, 1904, can 
perhaps hardly be regarded retrospectively as fully supplying the 
missing link in the chain of necessary diplomatic preparation In 
April 1905, he evinced some vacillation, and tried to initiate a 
belated conversation with the German ambassador At times, his 
character was not perhaps as resolute as his policy During his 
whole career he was prone to make mistakes, which it is even 
to-day all the more difficult to explain as he usually surrounded 
hlffiself with complete secrecy, confided m no one, and took care 
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that his steps should not be easily traced In 1902, he had been 
about to sign with Spam, to the amazement of his own officials, a 
treaty which included Fez in the Spanish zone and did not even 
provide for the passage of troops between Algeria and the riench 
zone in Morocco, an accident which accounts for the hostility 
shown to him by Etienne, deputy for Oran and war secretary 
under Rouvier However, when he left the Quai d’Orsay, the 
position of Trance m Europe had changed beyond recognition 
The Triple Entente was virtually in existence, and even the foun 
dation of the Anglo-Russian treaty of January 31, 1907, had been 
laid The clauses of the Triple Alliance treaties specially directed 
against France since 1887 bad been suppressed as a result of the 
Tranco Italian convention of 1902 on Tunis and Tripoli, secured 
by Barrfcre Spam had rallied to the Franco-British treaty of 
April 1904 in October of the same year On the whole, the system 
had withstood the test of the most trying developments As Paul 
Cambon remarked in a letter of May 190 5, the British alliance 
was perhaps in advance of what French public opinion was ready 
to stand at the time, and it was not well that it should be possible 
to denounce it as the work of one man But what was done 111 
1898-1905 might perhaps not have been done later 
Having fallen from office, Delcasse remained completely silent 
for nearly three years but, meanwhile, he was very active in the 
lobbies On Jan 24, 1908, taking the opportunity offered by a 
debate on Morocco, he suddenly launched a carefully prepared 
speech which amounted to a vindication of his policy He was 
acclaimed by the assembly On July 20, 1909, as chairman of the 
marine commission, he engaged m an oratorical duel with Clemen- 
ceau, who was clumsy enough to allude to the events of 1905, the 
Clemenceau cabinet had to resign on the same night The vacant 
premiership was not, however, offered to Delcasse, lest the Cen- 
tral Powers should interpret the move as a provocation He was 
given the Ministry of Marine in the spring of 1911, and kept it 
for two years under Moms, Caillaux and Poincare tie certainly 
thought of contesting the presidency of the republic in January 
1913, but his calculation that his name would be put forward at 
the second ballot once the other candidates, Pomcard and Pams, 
had spent their strength, came to nothing He voted openly for 
the Radical Socialist, Pams Notwithstanding the distant and 
unfriendly relations obtaining between the two men, Poincare, as 
president of the republic, endeavoured to induce Delcasse to ac- 
cept either the premiership or the ministry of foreign affairs He 
refused, but, a few days afterwards, was persuaded by Briand 
and Jonnart (respectively president of the council and foreign 
secretary) to take charge for several years of the St Petersburg 
embassy, which had fared very badly under Georges Louis, to the 
detriment of the Franco Russian Alliance 
Germany was quickly increasing her armaments, and the whole 
machinery of the Franco-Russian alliance sadly needed mending 
and overhauling, it was felt that Delcasse alone would enjoy the 
moral authority requisite to perform the task The hope reposed 
m him was fully fulfilled With the emperor Nicolas and with 
Sazonov his credit was unbounded Yet, he did not make the least 
attempt to live as an ambassador His way of living was parsi- 
monious He stuck to the habits of a little French bourgeois, tak 
mg a stroll on the quay at 8 o’clock m the morning As far as cur- 
rent affairs were concerned, he always favoured a concert of 
Europe, and urged moderation on Russia in the controversies over 
Sihstria and Scutari In December 1913, he expressed himself 
very pessimistically about the consequences of the Liman von 
Sanders mission in Constantinople Two months before, he had 
asked for his recall No satisfactory explanation of that sudden 
decision is available He had not seen eye to eyl with the Pans 
Government over the French claims to Syria and the pourparlers 
with Germany for the building of French railways in Armenia, as 
he was steadily opposed to the extension of French commitments 
in the Near East, which he believed dangerous and likely to resus- 
citate former Franco British dissensions But, m 19x3, such mat- 
ters did not loom very large on the horizon 
The word "failure” must unfortunately be written across Del- 
cass6’s last tenure of office In June 1914, after the general elec- 
tion had resulted in the constitution of a radical majority, the 
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premiership was again pressed upon him in vain by Poincard He 
only agreed to take the War Office in the short lived Ribot cabinet 
The temper of the country was very far removed then fiom the 
impending European developments In the midst of the invasion 
of France by the German army, when Viviam had to transform 
his ministry into a ministry of national defense, Delcassd, who 
was hailed by the country as the embodiment of the Russian and 
British alliances came hack, on Aug 27, to the Quai d’Orsay and 
remained there until Oct 13, 1915. when he resigned m order to 
protest against the Salonika expedition As far as the winning of 
Italy to the side of the Allies was concerned, he did all that could 
be expected of him, and, m April 1915, approved the Treaty of 
London with the Government of Rome But, in the Balkans, from 
beginning to end, he persistently followed the wrong track, and 
his closest advisers were at loss to understand his conduct, which 
bore such a striking contrast with his former clearness of judg 
ment and power of vision He allowed himself to be deceived 
by Bulgaria, held in check the Serbian army which, left to itself, 
would have interfered with the mobilization of King Ferdinand’s 
army, allowed Vemzelos to be dismissed by King Constantine and, 
having approved of the Gallipoli campaign some nine months 
before, set his face against any assistance being lent to Serbia 
Moreover, for unknown reasons, he delayed for fully six months 
the assent of the French Government to the annexation of 
Constantinople by Russia as a feature of the eventual peace 
treaties On Sept 16, 1916, m the secret sitting of the Chamber, 
he harped, for his defense, on the theme that he only wished 
500,000 Germans were already encamped in Salonika, since the 
strength of the Kaiser’s army on the western front, where the issue 
would be settled, could not fail to be all the more impaired A 
passionate reply from Bnand, then president of the council, 
crushed him, and he retired into private life and complete solitude 
He entirely disapproved of the policy followed by the French 
and British cabinets in 1918 and 1919 The British Allmace and 
the building up of the Rhineland as a bulwark against Germany 
remained his motto to the end Hardly any one ever saw him 
till his sudden death from arteriosclerosis, on Feb 21, 1923 He 
had been veiy much affected by the death of his son, Jacques, 
who had been seriously wounded and transferred to Switzerland 
His daughter, Suzanne, married General Nogu£s 
He is reported to have destroyed most of his personal papers 
In spite of his limitations, he lemams, by general consent, the 
outstanding figure of the Third republic in the field of foreign 
affairs (A G£ ) 

Bibliography — Andr6 M4vil, Da la patx de Francfort & la confir- 
mee d’Algtsiras (1909) (the inspiration of the book came from Del- 
exsse himself) > Reynald, La diploniatte francaise L'oeuvre de M 
Delcassi (1915), “M Delcasse,” Nuova Antologia (Sept 1, 1916), 
Durand Viol, “Delcasse et la Marine,” Revue Maritime (May 1923), 
Vladimir d’Ormesson, “Vergennes et Dclcassd Fachoda,” Revue Heb- 
donnidaire (Aug 25, 1923), Andrd M6vil, “Delcassd, son Oeuvre,” 
Revue politique et parlementaire (Tune 10, 1924) The only collections 
of official documents dealing with Delcass6 are to be found in Die 
Crosse Pohtik der Deutscken Kabinetts, vol xx ch cxlvli , and British 
Documents of the Origin of the War, vol 1 ch 4 , vol ii ch 7 , besides 
the various Livres Jaunts of the period 
DEL CREDERE A “del credere agent,” in common law, is 
one who, in consideration of additional remuneration called a del 
credere commission, undertakes that persons with whom he con- 


elementary souls of primitive human beings Her four master- 
pieces are Elias Portohi (1903), the story of a mystical ex- 
convict in love with his brother’s bride, whom he refuses to marry 
when she becomes a widow, deciding to consecrate himself to 
the priesthood, Cenere (Ashes, 1904), in which an illegitimate 
son causes the suicide of his mother, L’Edera ( The Ivy, 1908), 
the story of a servant who kills to save her master from financial 
ruin, and later finds in her marriage with him only expiation for 
her sin, La Madre (The Mother, 1920), the tragedy of a mother 
who realizes her dream to make a priest of her son only to see 
him yielding to the temptations of the flesh 

The themes of her other novels are similar, such as La Via del 
Male (The Road to Evil, 1906), Colombt e Sparvitr (Doves and 
Hawks, 1915), Canne al Vento (Reads ttt the Wind, 1913), 
L’Incendio nell’Oliveto (The Fire m the Olive Orchard, 1918), 
Marianna Sir ca (1915), Annalena Btlsmi (1927), Cosima, pub- 
lished posthumously, in 1937, in which the author describes her- 
self and the life of her early youth 

Grazia Deledda was an interpreter of Sardinian life, the poet 
of the island which was for her a source of love and experience, 
of imagination and creation Her concept of Sardinian psy 
chology was not unlike Giovanni Verga’s, and in this sense, after 
Verga, she is considered by some the greatest representative of 
verismo, the Italian offshoot of French naturalism, which, however, 
expressed itself not m sociological and scientific theories, but in 
an evocation of regional life But the most important characteristic 
of her work, which includes some 50 volumes, is its lack of literary 
culture, intellectual construction and stylistic ambitions an ex- 
ception in Italian letters, traditionally learned, conscious and 
sophisticated 

DELESCLUZE, LOUIS CHARLES (1809-1871), mem- 
ber of the Pans commuue, was born at Dreux (Eure et Loir) on 
Oct 2,1809 Under Louis Phihppe he adopted extreme republican 
views, fought in the insurrection of June 1832 and in 1836 was 
forced to leave France In 1840 he returned, settled at Valen- 
ciennes, and took up republican journalism On the success of 
the revolution of 1848 he was appointed prefect of the Nord and 
Pas-de-Calais departments He was afterward the only com- 
munard leader with administrative experience He resigned his 
post on the meeting of the national assembly, went to Pans and 
combated the growing conservatism of the government by means 
of his journal La Rdvolution Democratique et Sociale, and by a 
society called Republican Solidarity intended to defend the repub- 
lic in the provinces On the failure of the radical emeute in June 
1849 he was forced to fly to England He returned in 1853, was 
betrayed by a spy and taken to a convict plantation in French 
Guiana In 1859 he returned to France, broken in health, and re- 
sumed journalism He was personally hostile to Louis Auguste 
Blanqui (q v ), but m reality his policy was impregnated with 
Blanqui’s ideas, he was commonly classified neither as a socialist 
nor as an internationalist, but as a “jacobin ” After a further 
impnsonment he fled to Belgium in 1870, returning on the fall of 
the empire He was elected a member of the national assembly 
and also of the Paris commune in 1871 , he chose to sit m the latter, 
and his seniority, ability and high character gave him the most 
authoritative position His energies were not, indeed, equal to 
producing order m the chaotic administration of the commune 
(see Commune) in two months, but he was its most capable and 
disinterested leader On May 9 he took over the department of 
war, but it was too late for reorganization The government 
troops broke m on May 22, and the communard forces separated 
into their local sections Delescluze for the next three days at- 
tempted to combine and organize the defense, himself fighting 
with reckless courage, but on May 25, perceiving that defeat was 
certain, he dressed himself m civilian clothes, with the broad red 
sash of a member of the commune, and climbed, unarmed, a bar- 
ricade at the Chateau d’Eau which was under heavy fire When 
he reached the crest and his insignia could be seen by the govern- 
ment troops, he was immediately, as he had hoped, killed 

See his De Pans A Cayenne, journal d’un transporti (Eng trans 
1872), P Larousse, Dhtionnatre du XIX s stick (1870) sv “Deles- 
cluze”, and the books cited under Commune (R W P ) 
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ians (see Amphicivony) In this synod the allies met under the 
presidency of Athens Thucydides (1 97) lays emphasis on the 
fact that in these meetings Athens, as head of the league, had 
no more than presidential authority, and the other members were 
called oujujuaxoi (allies) Athens appointed a board called the 
Hellenotamiai (ra/itas, steward) to administer the treasury of 
the league, which was kept at Delos, and to receive the contribu- 
tions ( 4 >bpos) of the allies who paid in money 

The league was therefore a free confederation of autonomous 
Ionian cities founded with the object of protecting themselves 
by means of a “counter offensive” (Thuc 1 96) against the com 
mon danger from Persia, and led by Athens in virtue of her pre- 
dominant nava 1 power It is a mistake to regard the league dur- 
ing the first 20 years of its existence as an Athenian empire 
Thucydides ( loc cit ) expressly describes the predominance of 
Athens as ■fiytp.ovla (leadership, headship), not as dpxi? (empire), 
and the attempts made by Athenian orators during the second 
period of the Peloponnesian war to prove that the attitude of 
Athens had not altered since the time of Aristeides are manifestly 
unsuccessful 

The first ten years of the league’s history was a period of 
steady, successful activity against the few remaining Persian 
stiongholds (see Athens, Cimon) In these years the Athenian 
sailors reached a high pitch of training, while certain of the allies 
became weary of incessant warfare Athens supported by the 
synod (fyvoSos) of the Hellenotamiai, enforced the contributions 
of ships and money according to the assessment Gradually the 
allies began to weary of personal service, and persuaded the synod 
to accept 1 money commutation The Ionians were averse to pro- 
longed warfare, and in the prosperity which followed the rout of 
the Persians a money contribution was held a trifling burden 
The result was, however, bad for the alhes, whose status m the 
league became lower in relation to that of Athens, while at the 
same time their naval resources diminished Athens became more 
powerful, and could afford to disregard the authority of the 
synod Another new feature appeared in the coercion of cities 
which desired to secede The protection of the Aegean would 
become impossible if some of the islands were liable to be used 
as pirat'eal strongholds, and it was only right that all should 
contribute in some way to the security which all enjoyed In 
the cases of Naxos and Thasos, the league’s resources were em- 
ployed, not against the Persians, but against recalcitrant Greek 
islands Shortly after the capture of Naxos (c 467 bc) Cimon 
proceeded with a fleet of 300 ships (only 100 from the allies), 
to the south-western and southern coasts of Asia Minor, and 
routed the Persians on land and sea at the mouth of the Eury- 
medon, in Pamphylia This engagement was the final episode of 
the struggle between the Greeks and Persia The very complete- 
ness of the victory raised the question of the continuance of the 
league now that the danger which had given rise to it was effec- 
tively removed It remained to be seen whether Athens would 
permit secession, which she was theoretically unable to prevent 
If she did not, her “leadership” would definitely be converted into 
an empire The event proved that Athens had no intention of 
allowing the dissolution of a body which had brought her such an 
advance in power The capture of Thasos (463 bc), due to 
trade rivalry on the Strymon, was a first indication of what the 
“allies” might expect About the same time Cimon (q v ), whose 
philo-Spartan policy was displeasing to the leaders of the new 
democracy, was successfully overthrown by Ephialtes and Pericles 
After his fall the resources of the league were increasingly used 
In the prosecution of Athens’ imperial designs Between this tune 
and the peace of Callias (449 bc) which put an end to the 
war with Persia (see Cimon) all the allies had commuted their 
naval service for a money payment, with the exception of Chios, 
Lesbos and Samos In 454 bc the domination of Athens was 
crystallized by the transference of the federal treasury from Delos 
to Athens In the meantime Athens was busy transforming her 
Sea empire mto a land and sea empire By 448 b c she dominated 
not only her former “allies,” but also Megara, Boeotia, Phocis, 
Locns, Achaea and Troezen Tbp conception of a league of inde- 
pendent allies was still further violated in 451 bc by Pericles’ 
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law under which citizenship, with all its advantages, such as the 
right to sit on paid Junes, was restricted to those who could prove 
themselves the children of an Athenian father and mother Thus 
the “allies” saw themselves still further excluded from recogni 
tion (see Pericles) The resulting antipathy to Athens, and the 
centrifugal spirit natural to the Greek in politics, combined for 
the disruption of a tyranny winch had become odious to all alike 
The first to secede were the land powers, where the democracies 
established by Athens as a guarantee of her predominance were 
overthrown by oligarchies The reverse of Coroneia (446 bc) 
was followed by the loss of Boeotia, and shortly afterwards by 
that of Phocis, Locns and Megara By the “Thirty Years Peace” 
(445 b c ) Athens abandoned Nisaea, Pegae, Troezen and Achaea 
Her newly acquired land empire was irretrievably lost 

The maritime allies were not slow in attempting to follow the 
example of Boeotia and the land powers The next important 
event is the revolt of Samos (440 bc), which had quarrelled 
with Miletus and refused the arbitration of Athens The island 
was conquered with great difficulty by the whole force of the 
league It is noticeable that the main body of the allies was not 
affected, and that the Peloponnesian league, on the advice of 
Corinth, recognized the right of Athens to deal with her rebellious 
subject allies, and refused to help the Samians 

The events which led to the Peloponnesian war are discussed 
in other articles (See Athens History , and Peloponnesian 
War ) Two alone call for special notice The first is the raising 
of the allies’ tribute m 425 b c by a certain Thudippus The 
second event belongs to 41 1, after the failure of the Sicilian ex- 
pedition In that year the tribute of the allies was commuted 
for a 5% tax on all imports and exports by sea 

The Tribute — Thucydides is almost certainly wrong in saying 
(1 96) that the amount of the original tiibute was 460 talents 
(about £106,000) , this figure cannot have been reached for at 
least 12 years, when new members had been enrolled (Lycia, 
Cana, Eion, Lampsacus) He is probably wrong, when he says 
that it amounted to 600 talents at the beginning of the Pelopon- 
nesian war The moderation of the assessment is shown not only 
by the fact that it was paid so long without objection, but also 
by the individual items Even m 425 Naxos and Andros paid 
only is talents, while Athens had just raised an etsphora (income 
tax) from her own citizens of 200 talents 

The number of tributaries some authorities give as 200, others 
put it as high as 290 m some cases several towns were grouped 
together m one payment (irwreXeis) These were grouped into 
geographical divisions, each division represented by two elective 
commissioners (to,kt<i£), who assisted the Boule at Athens in the 
quadrennial division of the tribute Each city sent in its own 
assessment before the commissioners who presented it to the 
Boule If there was any difference of opinion the matter was 
referred to the ecdesia for settlement In the ecclesia a private 
citizen might propose another assessment, or the case might be 
referred to the law courts 

Government and Jurisdiction — There is much difference 
of opinion regarding the attitude of imperial Athens towards her 
alhes Grote maintained that on the -whole the allies had little 
ground for complaint, but he seems to leave out of account the 
Greeks’ dislike of external discipline The fact that the hegemony 
had become an empire was enough to make the new system 
offensive to the allies No strong argument can be based on the 
paucity of revolts The indolent Ionians had seen the result of 
secession, the Athenian fleet was perpetually on guard in the 
Aegean Among the mainland cities revolt was frequent, Athenian 
domination may have been salutary m its eff&ts, but the allies 
did not regard it with affection 

In the later period of the first league’s history the Athenians 
interfered with the local autonomy of the allies Though it ap- 
pears that Athens made individual agreements with various states, 
and therefore that we cannot regard as general rules the terms 
laid down m those which we possess, it is undeniable that the 
Athenians planted garrisons under Athenian officers (<j>pobpapxoi) 
in some cities, AU important cases between Athenians and citizens 
of allied cities were tried before the Athenian courts Athens im- 
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posed democratic constitutions on her allies, indeed Isocrates 
takes credit for Athens on this ground Though Chios, Lesbos 
and Samos retained their oligarchic go\ernments, and Seljmbrn 
was permitted to choose its own constitution, it is clear that 
Athens did exercise over many of her allies an authority which 
extended to local administration Thus the leadership of Athens 
in a harmonious league of free Greek states became an empire 
which proved intolerable to the autonomous states Her failure 
was due partly to the commercial jealousy of Corinth working 
on the dull antipathy of Sparta, partly to the hatred of compro- 
mise and discipline characteristic of Greece, and partly also to 
the lack of tact and restraint shown by Athens and her repre- 
sentatives 

The Second League — The- conditions which led to the second 
Delian Confederacy were fundamentally different, because the 
enemy was no longer an oriental power, but Sparta, whose am- 
bitious projects since the fall of Athens had shown that there 
could be no safety for the smaller states save in combination 

As soon as the Athenians began to recover from the victory 
of I y sander and the government of the Thirty, their thoughts 
turned to the possibility of recovering their lost empire The first 
step m this direction was the recovery of their sea power, which 
was effected by the victory of Conon at Cnidus (Aug 394 b c ) 
Cities which had formed part of the Athenian empire returned to 
their alliance with Athens, until Sparta had only Scstos and 
Abydos of all that she had won by the battle of Aegospotanu 
No systematic constructive attempt at a renewal of empire was 
made Athenian relations were with individual states only, and 
the terms of alliance were various The whole position was 
changed by the successes of Thrasybulus, who set up a democracy 
in Byzantium and reimposed the old 10% duty on goods from 
the Black Sea Many of the island towns subsequently came 
over, and from inscriptions at Clazomenae and Thasos we learn 
that Thrasybulus was deliberately aiming at a renewal of the 
empire, though he had no general backing m Athens 

The peace of Antalcidas (see Antalcidas) in 387 bc was a 
blow to Athens Antalcidas compelled the Athenians to give their 
assent to it by making himself master of the Hellespont by strat- 
agem By this peace all the Greek cities on the mainland of Asia 
with the islands of Cyprus and Clazomenae were recognized as 
Persian, all other cities except Imbros, Lemnos and Scyros as 
autonomous Directly, this arrangement prevented an Athenian 
empire, indirectly, it caused the sacrificed cities and their kins- 
men on the islands to look upon Athens as their protector The 
selfishness of the Spartans was emphasized by their capture of 
the Theban citadel, and by the raid upon AttiCa m time of peace 
by Sphodrias, and his immunity from punishment at Sparta 
The Athenians at once invited their allies to a conference, and 
the Second Athenian Confederacy was formed Those repre- 
sented at it were Athens, Chios, Mytdene, Methymna, Rhodes, 
Byzantium and Thebes, which joined Athens soon after the 
Sphodrias raid In the spring of 377 invitations were sent out 
to the inrnMme cl 1 c Some t'ne m tbit year Tcncclos, Chios, 
Chihis nEuloia am E ana, Crn-dus and Ircthusa g t > e in 
tlu.se adhe ^nce, allowed by rermthus Pepartihus, Su.ii.hu-> and 
cthir lmritiire * itic- 

Spr.a wi roused ‘0 a ‘•ense of the sign it < incc of the new 
ronuxenry, and the Atluman corn sunph -is thri an ned bv a 
Spar rn lice* of jo ’riren e’ The A'hinnp-i nitcd ou. a feu 
undet Ch'hiias, who ga”cd a vi.toiv over the ^parlans between 
Nvos and Pams 1, xTlle 01 N,.\os a?') n c I both ot ahuh were 
addrd to the league Proceeding northwards m 373 Ch’brns 
brought ovir * large nu ihcr of 'ha Thruiwaid to mc'udmg 
Abdaa, Thasos and Samoihrate The slucshs of Iimothcus in 
the west re-uUcd in ,Le audition, to the league ot Corcvra and 
the cities of Cephal'ema ^parfii sere out a licit, but Timotheus, 
in spite ot f nential e 1 ’barn Ssme it held his groin ri Bv th s time, 
however, the alliance between Ihcbrs ana Vhcn« was growing 
weaker and A'htns, beirg sho r t of mourn. , cont'udul a peate 
witn Sparta Trouole, however soon <»ro«e o or /aivn’hus, and 
’he Spartans not onlv rent help to tht Zatvn’hian oligarchs 
but i’v< n hes egul f orcy ra (373) rimo’htus was xnt to relieve 
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the island, but shortness of money compelled him to search for 
new allies This delay in sending help to Corey ra was condemned 
by the Athenians, who dismissed Timotheus in favoui oi Iphi 
crates An expedition followed, but the absence of any positive 
success, the pressure of financial difficulty, and the high handed 
action of Thebes m destroying Plataea (373)1 induced Athens to 
renew the peace with Sparta An agreement was m ide by a 
congress at Sparta on the basis of the autonomy of the cities 
The Thebans at first accepted the terms, but, realizing th it they 
were baulked of then pan Boeotian ambition, severed themselves 
from the league 

The peace of 371 b c may be regarded as the conclusion of the 
first period m the league’s existence The original purpose of 
the league — the protection of the allies from the ambitions of 
Sparta — was achieved Athens was recognized as mistress of the 
sea, Sparta as the chief land power The weakness of the coali- 
tion had, however, become apparent The enthusiasm of the 
allies waned rapidly before the financial exigencies of successive 
campaigns, and it is clear that Thebes had no interest save the 
extension of her power in Bocotia There were not wanting signs 
that the league was not destined to remain a power in the land 

The remaining history may be broken up into two periods, the 
first from 371 to 357, the second from jS7 to 338 b c Through- 
out these two periods, which saw the decline and dissolution of 
the alliance, examples of corporate action are few 

Period 371-357 B C — The first event in this period was the 
battle of Leuctra (July 371), in which, no doubt to the surprise 
of Athens, Thebes temporarily asserted itself as the chiet land 
power m Greece To counterbalance the new power Athens tried 
to induce the states which recognized the hegemony of Sparta to 
transfer their allegiance to the Delian league It seems th it the 
states adopted this policy with the exception of Elis The policy 
of Athens was mistaken for two reasons (1) SparLa was not 
entirely humiliated, and (2) alliance with the land powers of Pelo 
ponnese involved Athens m enterprises which could not awaken 
the enthusiasm of her maritime allies This new coalition alarmed 
Sparta, which at once made overtures to Athens on the ground 
of their common danger from Thebes The alliance was con- 
cluded in 369 b c About the same time Iphicrates was sent to 
take possession of Amphipoks according to the treaty of 371 
Some success m Macedonia roused the hostility of Thebes, and 
the subsequent attempts on Amphipolis caused the Chalcidians 
to declare against the league The old suspicion of the allies was 
now awakened, and we find Athens making great efforts to con- 
ciliate Mytilenc by honorific decrees This suspicion, due pri- 
marily, no doubt, to the agreement with Sparta, was strengthened 
by the exchange of compliments with Dionysius I of Syracuse, 
who received the Athenian citizenship, and by the Athenian 
alkance with Alexander of Pherae (368-367) The maritime allies 
had no desire to be involved m the quarrels of Sicily, Thessaly 
and the Peloponnese 

In 366 Athens lost Oropus, a blow which she endeavoured to 
rip nr firming n - 1 ii ■ uc with Arcadia and by an attack on 
Com tl limothuia vv n T in 366-365 to make a demonstration 
agavi'l Tii’ii l liming ^mios in the hands of Cyprothemis, 
a serva’t 01 the siti ip Tigianes, he captured it after a ten 
nomhi’ siLgc, aim cacabli-diid a cleruchy 

'lhc nexr impoi> >■•' cvcni was the attempt on the part of 
Epumi inondi<- to rhullengc Athenian naval supremacy Though 
f no'hc j- he'd ln«- gro v 1 ’he confederacy was undoubtedly 
vve k ”1(1 Jn o<j 2 ur A hens joined in the opposition to the 
Thman espuluion v hu.h ended m the battle of Mantineia In 
the nixl veu the Athenian generals failed in the north in their 
auenpt to control thi JIcl!c-,pont In Thessaly Alexander of 
Pherae bcci.ae hosiile rr 1 alter several successes even attacked 
the Peu-u 's Ch>re« ft,” oiJered to make reprisals, but instead 
sailed to Coicvxa wheie he made the mistake of siding with the 
ohgirths 11 l la- evci ’ 0 tl e period was a success, the recov- 
ery of I udoc? fa-7) *lu 1 was once more added to the league 

During these ia yi?r- ‘he oohey of Athens towards her mari- 
tme alius *as short-, al .cd and inconsistent Alliances with 
land power’- and an inabiluv to understand the true relations 
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which alone could unite the league, combined to alienate the 
allies, who could discover no reason for the expenditure of their 
contributions on protecting Sparta or Corinth against Thebes 
There was giound foi suspecting dislojalty in many quarters On 
the other hand, though the Athenian fleet became stronger and 
several cities were captured, the league itself did not gain any 
important adherents 

Period 357-338 B C — Chios, Rhodes, Cos, Byzantium, Dry 
thrae and other cities were in revolt by the spring of 356 bc, 
and their attacks on loyal members of the confederacy compelled 
Athens to take the offensive Chabrias had been killed in in 
attack on Chios, and the fleet wis under the comnnnd of Timo 
theus, Iphicrates and Chires, who sided against Bizantium The 
enemy sailed north fiom Samos, and in a battle off Embiti (be 
tween Erythrae and Chios) defeated Chares, who, without the 
consent of his colleagues, had ventured to engage them in a storm 
Chares sought to replenish his resouices by aiding the Phrygian 
satrap Artabazus against Artixeixes Ochus, but a threit from the 
Persian court caused the Athenians to recall him, and peace was 
made by which Athens recognized the independence of the re 
volted towns The league was furthei weikened by the secession 
of Corcyra, and by 355 bc was reduced to Athens, Euboea and 
u few islands By this time, moreovei, Philip II of Macedon 
(q v ) had begun his career of conquest In 355 his advance 
temporarily ceased, but the financial exhaustion of the league 
was such that its destruction was only a matter of time Resum 
ing operations in 354, Philip, m spite of temporary checks at the 
hands of Chares, took from the league all its Thracian and 
Macedonian cities In 352-351 Philip actually received help from 
former members of the confederacy In 351 Chandemus, Chares 
and Phocion were sent to oppose him, but no successes were 
gained In 346 the peace of Philocrates was made between the 
league and Philip on terms which were accepted by the Athenian 
Boule It is very remarkable that, in spite of the pow erles&ness 
of the confederacy, the last recorded event in its history is the 
steady loyalty of Tenedos, which gave money to Athens about 
340 b c The victory of Philip at Chaeronua in 338 finally dc 
stroyed the league 

In spite of the precautions taken by the allies, the policy of the 
league was, almost throughout, directed in the interests of Athens 
Founded with the object of thwarting the ambitious designs of 
Sparta, it was plunged by Athens into enterprises which exhausted 
the resources of the allies without benefiting them in any respect 
There is no doubt that the cities were held to their allegiance solely 
by the supenor force of the Athenian navy 

Bibliography — The First League — The histones of Greece, of 
G Busolt (1893), J Beloch (1893), A Holm (Eng trans, 1894) 
and G Grote (the edition of 1907 has some further notes on later 
evidence) E Meyer’s Gesch des Altertums (Stuttgart, 1892 foil) 
and Forschungen (1892) are of the greatest value, as also The Cam- 
bridge Modern History, vol v, ch u, etc (1927), and W S Ferguson, 
Greek Imperialism (1913) 

See also E A Freeman, Federal Government, and articles Aristeides , 
Tkemistocles , Pericles, Cimon, etc , and Greece History, An 
cient to 146 bc with works quoted For the last years of the league 
see also Peloponnesian War For inscriptions, see E L Hicks and 
G F Hill, Greek Historical Inscriptions (Oxford, 1901), G F Hill, 
Sources of Greek History, 478-431, 2nd ed (1907) 

The Second League — The chief modem works are G Busolt, “Der 
zweite athemsche Bund” m Neve Jahrbucher fur classische Phtlologie, 
supp vol vu, pp 641-866 (1873-75), and F H Marshall, The Second 
Athenian Confederacy (1905), one of the Cambridge Historical Essays 
(no xm) The latter is based on Busolt’s monograph and includes 
subsequent epigraphic evidence, with a full hst of authorities The 
meagre data given by ancient writers are collected by Busolt and 
Marshall , , 

DELIBES, CLEMENT PHILIBERT LEO (1836-1891), 
French composer, was born at Saint Germain du Val on Feb 21, 
1836 He studied at the Pans Conservatoire, and became ac- 
companist at the Theatre Lynque His first essay in dramatic 
composition was his Deux sous de charbon (1853), and during 
several years he produced a number of operettas His cantata 
Alger was heard at the Pans opera tn 1865 Having become sec- 
ond chorus master of the Grand Opera, he wrote the music of a 
ballet entitled La Source (1866) for this theatre, m collaboration 


with Minkous, a Polish composer The composei returned to the 
operetta style with Malbrough s’t n va t en giiene, written in 
collaboration with Georges Bizet, Emile Jonas and Legouix, and 
given at the Theatre de l’Athenee in 1867 Two yeirs later came 
L’Hcossais dc Chatou, a one-act piece, and La Cour du 101 Poland, 
a three act opera bouffe The ballet Coppelm was produced at the 
Grand Opera on May 25, 1870, with enormous success 

Delibes gave up his post as second chorus master at the Giand 
Opera in 1872 when he married the daughter of Mademoiselle 
Denain, formeily an actiess at the Comedie Fram,aise His first 
important dmmatic work was Lc Rot Va dit, a churning comic 
opera, produced on Miv 24, 1873 at the Opera Comique Three 
years latei, on June 14, 1876, Sylvia, a billet in three acts, one 
of the composers most delightful works was produced at the 
Grand Opera This was followed by La Mart d'Oiphie, a grand 
scena (Trocadero concerts 111 1878), Jean de Nivclle (Opera 
Comique, March 8, 1880) , and by Lakmi (Opdia Comique, April 
14, 1883) Lakmi has remained his most popular opera The com- 
poser died in Pans on Jan 16, 1891, leaving Ka\sya, a four act 
opera, in an unfinished state In 1881 Delibes became a profes- 
sor of advanced composition at the Conservatoire, and in 1884 
he took the place of Victor Masse at the Institut de France 

Sie E Guiraud, Delibes (1892) 

DELILAH, in the Bible, the heroine of Samson’s last love 
story (Judges xvi) She was a Philistine of Sorek (mod Sunk), 
west of Zorah, who, bribed by the “lords of the Philistines” to 
entrap him, coaxed him (after several failures) into telling her the 
secret of his strength, whereupon she took advantage of his con- 
fidence to incapacitate him and betray him to his enemies (See 
Samson ) 

DELILLE, JACQUES (1738-1813), French poet, was born 
at Aigue Perse in Auvergne He was an illegitimate child, and was 
descended bv his mother from the chancellor De I’Hopital He 
was educated at the college of Lisieux in Paris and became an ele- 
mentary teacher He gradually acquired a reputation as a poet by 
his epistles, in which things are not called by their ordinary names 
but are hinted at by elaborate periphrases Sugar becomes le 
mtel amincatn que du sue des roseatix exprima I'Ajncam The 
publication (1769) of his translation of the Geoigtcs of Virgil 
made him famous Voltaire recommended the poet for the next 
vacant place in the academy, but his admission was deferred until 
1774 on the ground of his youth He showed a real love of nature, 
of an 18th century cultivated landscape, m his other poems, 
Jardtns (1782), L’Homme des champs (1800), Les trots regnes de 
la nature, 2 vol (1808) 

Delille had become professor of Latin poetry at the College de 
France, and abbot of Saint Severin, when the outbreak of the 
revolution reduced him to poverty He retired to St Die, where 
he completed his translation of the Aeneid He emigrated first 
to Basle and then to Glairesse in Switzerland, and he passed some 
time in London, chiefly employed in translating Paradise Lost 
In 1802 he was able to return to Pans, where, although nearly 
blind, he resumed his professorship and his chair at the academy, 
but lived m retirement 

His Oeuvres, 16 vol , were published in 1824 See C A Samte-Beuve, 
Portraits littiraires, vol li 

DELIRIUM, the commonest of all psychoses, is character- 
ized by incoherent thinking and confusion, ranging from mere 
bewilderment to complete insensibility, and by restlessness that at 
times may reach a pitch of maniacal excitement Hallucinations, 
chiefly of the visual vanety, are frequently present as well as shift- 
ing, un systematized delusions The predominant mood is that of 
fear, shading off to feelings of doubt or apprahension Conse- 
quently, the delusions and other misinterpretations of the environ- 
ment are often of a suspicious or defensive kind provoked by 
imagined threats of harm The condition tends to become worse 
late 111 the day and at night 

AH true deliriums result from disturbances of the chemical proc-> 
esses of the brain Thus, delirium may occur as a complication 
of many different general disorders It is most often seen in 
fevers (especially in children) , in drug intoxications of many kinds, 
m states of circulatory failure or of extreme exhaustion, m chrome 
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debilitating diseases, following surgical operations, and m cases of 
severe head injury Ordinarily, the mental symptoms run a brief 
and rapid course and have a favourable outcome However, a 
more prolonged psychosis need arouse no great alarm At times, 
especially in elderly persons, symptoms persist unchanged for 
months but with ultimate recovery (See Psychosis ) 

Treatment is essentially supportive and protective — support of 
nutrition, circulation, etc , and constant surveillance of the patient 
to protect him from the possible consequences of his excitement 
Special sedative measures such as continuous baths or drugs may 
be necessary but should he used only under medical supervision 
Because a strange or changing environment aggravates the symp 
toms, the surroundings should be kept as familiar, simple and 
neutral as possible 

Delirium tremens is a toxic psychosis associated frequently 
with chrome alcoholism While it conforms to the features of 
delirium m general, delirium tremens has, to a certain extent, a 
peculiar symptomatic stamp of its own After a preliminary pe- 
riod of uneasiness and irritability, the psychosis proper comes on 
abruptly Often it is precipitated by an acute infection or an 
injury but the prevalent view that the symptoms are brought on 
by enforced abstinence from alcohol is probably erroneous The 
hallucinations, which are almost exclusively visual and tactile, are 
extraordinarily vivid and animated Small animals or insects, m 
great numbers and in motion, are a common subject of hallucina- 
tion as are strings and wires and other filamentous objects The 
patients continuously busy themselves, sometimes by responding 
in terror to the hallucinated visions or by performing the actions 
of their habitual occupations Of the physical symptoms, tremor 
is the most prominent When present it is coarse and irregular 
and produces movements of all parts of the body including tl t, 
lips and tongue The duration of the acute attack is usually from 
four to six days 

Treatment does not differ from that of delirium m general 
Because of the severe malnutrition that is almost invariably pres 
ent, it is especially important that a diet of high caloric and 
vitamin content be supplied Alcohol is probably never of value 
in treatment and may be harmful (R B R ) 

DELISLEj JOSEPH NICOLAS (1688-1768), French as 
tronomer, was born in Paris on April 4, 1 688 He proposed in 1 7 1 5 
the 'Diffraction theory” of the sun’s corona, visited England and 
was received into the Royal society m 1724, and left Paris for St 
Petersburg on a summons from the empress Catherine toward 
the end of 1725 Having founded an observatory there, he re- 
turned to Paris in 1747, was appointed geographical astronomer 
to the naval department, and installed an observatory in the Hotel 
Cluny Charles Messier and J J Lalande were among his pupils 
He died of apoplexy at Paris on Sept 12, 1768 

Debsle is chiefly remembeied as the author of a method for 
observing the transits of Venus and Mercury by instants of con- 
tacts which was first proposed by him in a letter to J Cassini 
in 1743 


In his Mimotres pour servir a Vlustoire et au progrhs de I'astron- 
ojnte (St Petersburg, 1738), Dehsle gave the first method for 
determining the heliocentric co ordinates of sunspots 
DELISLE, LEOPOLD VICTOR (1826-1910), French bib- 
liophile and historian, was bom at Valognes (Manche) At the 
Ecole des Chartes, where his career was remarkably brilliant, his 
valedictory thesis was an Esm sur les revenus publics en Nor- 
mandie au XI l* sihcle (1849), and it was to the history of his 
native province that he devoid hie early works Of tl esc the 
llude Ti ir la co< dition de In elf nr agricole et I'i tat de l 11 grit id 
fare en \ormcnw au mown &gt (1851) condensing an enor- 
mous nvet, ot i icts drawn from the local archives was reprinted 
m 190;, vithout change and lcmains autbom iliac In Ixoi 
iSsa lie colored the manuscript department of the EiblioJicquc 
Inptnaie (Nationale), or which m 1^74 be became the official 
head m succession to Jules Taschcrcau DeUe \ 1= rt sponsiole lor 
the catalogue ot printed book-, in the hbren , and undei hi, id 
ministration the library was enriched with numerous acquisitions 
notably by the purchase of a part ot the WournLam m« He was 
elected member of the \cademie des Iiioi -options a Btltc; Let- 


tres in 1859, a nd became a member of the staff of the Rcciu.il des 
histonens de la France, collaborating in vols xxn (1865) and 
xxm (1876) and editing vol xxiv (1904), which is valuable for 
the social history of France in the 13th century After his retire- 
ment (Feb 21, 1905) he prepared a catalogue and description of 
the printed books and mss in the Musee Cotidc at Chantilly, left 
by the due d’Aumale to the French Institute Of his other works 
may be mentioned his Melanges de pal&ographie et bibliographic 
(1880) with atlas, Memoire sur les actes d’Innocent HI (1857), 
and Memoire sur les operations financieres des Tenipliers (1889), 
a collection of documents of the highest value for economic his- 
tory The 32nd volume of the Htstoire lit tenure de la France, 
which was partly his work, is of great importance for the study of 
13th and 14th century Latin chronicles Delisle was un 
doubtedly the most learned man in Europe with regard to the 
middle ages, and his knowledge of diplomatics, palaeography and 
printing was profound His output of work, m catalogues, etc , 
was enormous, and his services to the Bibliothbque Nationale m 
this respect cannot be overestimated His wife, a daughter of 
Eugene Burnouf, was for many years his collaborator 

The Bibliographic des travaux de L Dehsle (1902, supplement 
1911), by Paul Lacombe, may be consulted for a full list of his 
numerous works 

DELITZSCH, FRANZ (1813-1890), German Lutheran 
theologian, Hebrew scholar and orientalist, was bom at Leipzig 
on Feb 23, 1813 He studied in the university of his native town, 
becoming in 1850 professor of theology at Erlangen, and in 1867 
at Leipzig, where he died on March 4, 1890 Delitzsch was a strict 
Lutheran With a view to the conversion of the Jews he edited the 
periodical Saat auf Hoffnung from 1863, revived the “Institutum 
Judaicum” m 1880, founded a Jewish missionary college, and 
translated the New Testament into Hebrew He acquired such a 
mastery of post-biblical, rabbinic and talmudic literature that he 
has been called the “Christian Talmudist ” Though never an ad- 
vanced critic, his article on Daniel in Herzog’s Realencyklopadie 
(2nd ed ), his New Commentary on Genesis and the fourth edition 
of his Isaiah show that his sympathy with higher criticism in- 
creased — so much so that Prof Cheyne has included him among 
its founders 

He wrote valuable commentaries on Habakkuk (1843), Genesis 
(1852), Neuer Kommentar uber die Genesis (1887, Eng trans 
1SS8), Psalms (1869, Eng trans 1886), Job (1864), Isaiah (4th 
ed , 1889, Eng trans 1890), Proverbs (1873), Epistle to the He- 
brews (1857. Eng trans 1865), Song of Songs and Ecclesiastes 
(4th ed 187s) Other works are Lutherthum u Lugenthum 
(1839), Geschichte der jud Poesie (1836), Jesus und Hillel 
(1867) , Handwerkerleben sur Zeit Jesu (1868, Eng trans 1902), 
Poesteen aus vormuhammedamscher Zeit (1874), Ms, Farben 
studien und Blumenstucke (1888, Eng trans 1889) , Messiantsche 
Weissagungen m geschichtlicher Folge (1890), and a popular 
devotional work Das Sakrament des wahren Lcibes und Blutes 
Jesu Cknsti (1844) 

Delitzsch, Friedrich, German orientalist, son of the preced- 
ing, born at Erlangen on Sept 3, 1850, and educated at Leipzig, be- 
came professor of Semitic languages and Assynology successively 
at Leipzig, Breslau and Berlin His chief works are Assynsche 
Lesestucke (1876), Wo lag das Parodies (1881), Assyrtsches 
tt orterbuch zur gesampten bisher veroffentlichen Keilschriftlttera- 
tur 3 pts (1887-90), Assynsche Grammattk (1889, Eng trans 
1889), Geschichte Babylomens u Assyriens (1891), Babel u 
Btbel (1902, Eng trans 1903), Grundzuge der Sumerischen 
Grammattk (1914)5 Die Welt des Islam (1915) and Die grosse 
Ttiuschung Israels Evndrtngen in Kanaan (1920) Babel und 
Btbel, two lectures delivered before the German emperor, caused a 
great controversy because it denied the verbal inspiration of the 
Old Testament and contended that it was largely inspired by Baby- 
lonian stories and that Semitic monotheism had gradually devel- 
oped While this attitude was not in itself new, the public letter of 
the emperor proclaiming the need of orthodoxy and of a realiza- 
tion of the distinction between reason and revelation brought the 
position of scholars before the public, and thereby aroused violent 
discussions 1 
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DELITZSCH, town, in the Prussian province of Saxony, 
Germany, on the Lober, an affluent of the Mulde, 12m N of 
Leipzig at the junction of the railways, Bitterfcld-Leipzig and 
Halle Cottbus Pop (1939) 17,913 It has an old castle of the 
141I1 century now a female penitentiary Besides Kuhschwanz, a 
peculiar kind of beer, it manufactures tobacco, cigars, chemicals, 
shoes and hosiery , and coal mining is carried on in the neighbour 
hood Originally a settlement of the Sorbian Wends, and in the 
1 2th century part of the possessions of the bishops of Merseburg, 
Delitzsch ultimately passed to the Saxe Merseburg family, and 
on their extinction m 1738, was incorporated with Electoral 
Saxony but was finally transferred to Prussia in 1815 

DELIUM, BATTLE OF, 424 b c This battle, in the Pelo 
ponnesian War (q v ) was the outcome of the Athenians’ attempt 
to get control of Bocotia by a converging attack at three points, 
helped by expected uprisings of the democratic faction But the 
Boeotians were forewarned and the risings forestalled Neverthe 
less the mam Athenian force was duly disembarked at Delium, 
on the coast, whither the Boeotians advanced to dislodge it The 
significance of the subsequent battle is as a foreshadowing of the 
great era of Theban generalship under Epammondas (qi ;), and 
of his method at Leuctra (g v ) Room for deployment being re- 
stricted, the Theban commander, Pagondas, formed his right wing 
m exceptional depth — 23 ranks, whereas the Athenians were the 
customary eight deep When the two sides clashed, Pagondas’s 
Boeotian left wing was driven in but the concentrated punch of 
his massive Theban phalanx on the right crushed their opponents 
At this juncture Pagondas despatched his cavalry from the right 
wing, where it was unnecessary, to move round behind the hill 
from which he had advanced and to fall upon the Athenian right 
wing This, disordered by its victorious encounter, was broken by 
the charge of Pagondas’s cavalry, all the more effective because 
of the rarity of mounted shock tactics at that period The de- 
feated Athenian army was hotly pursued back to its landing place, 
and there embarked for home 

DELIUS, FREDERICK (1863-1934), British musical com- 
poser, was born at Bradford, Yorks, Jan 29, 1863, the son of 
Julius Delius, a German, who, m i860, became a naturalised 
British subject He was educated at Bradford Grammar School 
and the International College, Isleworth, London Declining 
the business career offered him in Bradford he went to Florida 
as an orange planter, but devoted his spare time to such musical 
study as he could obtain from the books in his possession In 
1886 he left Florida for Leipzig and there underwent a more or 
less regular training from Jadassohn and came under the m 
fiuence of Grieg, then living m that town His first published 
work, a Ldgende for violin solo with orchestral accompaniment, 
was issued in 1S92, since when he has gained m ever-mcreasing 
measure, though very slowly, the recognition which is his due 
as one of the most considerable masters of his time His music 
is as a whole however too delicate and restrained m character to 
be likely ever to secure wide general favour Debus might be 
dehned indeed as a musician’s musician and although gen- 
eral recognition has come to him so slowly, and even still in such 
limited measure, among the discerning few he has never lacked 
warm and whole-hearted appreciation His not very extensive 
output comprises examples m most of the leading forms, includ- 
ing no fewer than six operas, Irmelm, The Magic Fountain, 
v—+~ 1. v- ~~ r j n — 1- — J * T7 
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He was educated at Bonn and Berlin, and in 1855 was appointed 
professor of Sanskrit, Provencal and English literature at Bonn, 
a post he held until his death His greatest literary achievement 
was his scholarly edition of Shakespeare (1834-61) He also 
edited Wace’s St Nicholas (1850), a volume of Provencal songs 
(1853), and published d Shakesperc Lexilon (1832) As a critic 
of Shakespeare’s text he stands in the first rank 

See the biographical notice by J Schipper in Engltsche Sludim, 
vol 14 (1890) 

DELLA BELLA, STEFANO (1610-1664), known in 
France as ETmxNn de la Belle, Italian engraver, was born at 
Florence He was apprenticed to a goldsmith, but turned his 
attention to engraving, and studied the art under Canta Gallina 
By the liberality of Lorenzo de’ Medici he was enabled to spend 
three years m study at Rome In 1642 he went to Pans, where 
Cardinal Richelieu engaged him to make drawings at Arras of the 
siege and taking of that town by the royal army About 1630 
he returned to Florence His productions numbered over 1,400 
separate pieces His masterpiece is the view of the Pont Neuf 
in Paris 

DELLA CASA, GIOVANNI (1503-1556), Italian poet, 
was bom at Mugello, in Tuscany He studied at Bologna, Flor- 
ence and Rome, and Pope Paul III made him nuncio to Florence, 
where he was elected a member of the celebrated academy, and 
then to Naples He w is appointed to the archbishopric of Bene- 
vento, and it was believed that it was only his openly licentious 
poem, Capitoh del jorno, and the fact that the French court 
seemed to desire his elevation, which prevented him. from being 
raised to a still higher dignity He died in Rome on Nov 14, 
1536 Casa was the leader of a reaction in lyric poetry against 
the universal imitation of Petrarch, and originated a style, which, 
if less soft and elegant, was more nervous and majestic than that 
which it replaced His principal prose work is II Galateo (1538), 
a treatise of manners, which has been translated into several lan- 
guages A reproduction of the English translation by R Peterson 
(1376) was edited by H J Reid in 189’ 

A complete edition of his works, which include translations from 
Thucydides, Plato and Aristotle, was published at Florence in 1707, 
to which is prefixed a life by Casotti The best edition is that of 
Venice, 1732 

DELLA COLLE, RAFFAELLINO, Italian painter, was 
bom at Colle, near Borgo San Sepolcro, in Tuscany, about 1490 
A pupil of Raphael, whom he is held to have assisted m the 
Farnesina and the Vatican, Della Colle, after his master’s death, 
was the assistant of his chief pupil, Giuho Romano, at Rome and 
afterwards at Mantua In his later years Della Colle resided at 
Borgo San Sepolcro, where he kept a school of design, among 
his many pupils of note may be mentioned Ghcrardi and Vecchi 
His works, which are to be found at Urbmo, at Perugia, at Pesaro 
and at Gubbio, are fine examples of the Roman school of Raphael 

DELLA CRUSCANS, THE, a group of insignificant versi 
fiers, the leaders of which were R Merry (actually a member of 
the Florentine academy della Crusca — see Academies) and Han 
nah Cowley Their first production was a Florentine Miscellany 
(1785) to which Mrs Piozzi contnbuted Returning to England in 
1787 Merry began to publish verses in The World, and the col- 
lected poems of the group appeared in The British Album (1789, 
four editions) In 1791 William Gifford fell upon them in The 
Baviad, giving in his footnotes quotations which amply justify 
the seventy of his satire He renewed the attack m The Maevtad 
(1793) and there are references to the Della Cruscans in T J 
Mathias’s Pursuits of Literature (1794-97) The Della Cruscan 
manner, beyond furnishing a name for a particular kind of fan- 
tastic and insipid verse bad no consequences foj; literature 

DELLA PORTA, GIOVANNI BATTISTA (c 1538- 
16x3), Italian natural philosopher, was born of a noble and ancient 
family at Naples about the year 1538 He travelled extensively 
in Italy, France and Spain, and was still a youth when he published 
Magta itaturahs, stve de miracuhs rerum naturahum lib IV 
(1558), the first draft of his Magia naturahs, in 20 books, pub 
hshed in 1589 He founded m Naples the Academia Secretorum 
Naturae, otherwise known as the Accademia degli Oziosi , and in 
1610 he became a member of the Accademia dei Lmcei at Rome 
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He died at Naples on Feb 4, 1615 

Porta is the author of a number of books on cryptography, 
physiology of plants, farming, girdcnmg optics, etc He also 
wrote several Italian comedies His most import int work, the 
Magta iiaturalu, deals with a strange medley of subjects, mclud 
ing the reproduction of animals, the transmutation of metals, 
pyrotechny domestic economy, statics, hunling, the preparation 
of perfumes Most of his work contains descriptions of expen 
ments which were never performed and is much exaggerated The 
only portions of any great interest are the experiments on mag 
netism and the optical experiments which include a description of 
the camera obscura (q v ) 

DELLA QUERCIA, or Della Fonte, JACOPO (1374- 
143S), Italian sculptor, was born at Siena He wis the son of a 
goldsmith of repute, Pietro d’Agnolo In 1394 he made an eques 
tnan statue of Gian Tedesco In 1402 he was one of six artists 
who submitted designs for the great gates of the baptistery in 
Florence, in which competition Ghiberti was the victor In 1406 
he executed one of his finest works, the monument of liana del 
Caretto, wife of Paolo Gumigi, at Lucca, and received a commis 
sion for the famous Fonte Gaia, at Siena, early m 1409 This 
work was not seriously begun by him until 1414, and was only 
finished in 1419 In 185S the remains of the fountain were re 
moved to the Opera del Duomo, where they are now preserved, a 
copy of the original by Sarrocchi being erected on the site After 
another visit to Lucca in 1422, he returned to Siena, and m March 
1425 undertook the contract for the doors of S Petromo, 
Bologna He was known, in following years, to have gone to 
Milan, Verona, Terrara, and Venice, but the rest of his life was 
chiefly divided between his native city and Bologna In 1430 he 
finished the great font of S Giovanni at Siena, which he had 
begun m 1417, contributing himself only one of the bas reliefs, 
“Zatharias in the Temple,” the others being by Ghiberti, Dona 
tello, and other sculptors Among the work known to have been 
done by Jacopo may be mentioned also the reliefs of the predella 
of the altar of S Frediano at Lucca (1422) , and the Bentivoglio 
monument which was unfinished at the time of his death on Oct 
20, 1438 Jacopo della Quercia’s work exercised a powerful mflu 
ence on that of the artists of the later Italian Renaissance He 
himself reflects not a little of the Gothic spirit, admirably inter- 
mixed with some of the best qualities of neo-classicism His 
powers have hardly yet received the recognition they deserve 

See C Cornelius, Jacopo della Quercta etna Kunsthistorische 
Studie (1S96), and works relating generally to the arts m Siena 
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DELLA ROBBIA, the name of a family of great distinction 
in the annals of Florentine art Its members are shown in the 
following table 


Simone di Marco 


Marco 



Anclrea 

( I 43S”?S 2 S) 

(1400-1482) 


Girolamo Luca 

Paolo Giovanni 

Marco 

(1488-1566), (1175-1350?), 

(1470- ’), 

(1460- »), 

worked mcstlv woikcel m 

Dominican 0-keel 


in 1 ranee Florence 

monk inamlv 11 


and Rome 

1 lore nee 



Lncx D. in Robbia (1399 or 1400-1482) was the son of a 
Florentine named Simone di Marco della Robbia According to 
\nsan ht was apprenticed to the “ilvcrsmith Lconaido di Scr 
Giovnni, this however, appears doubtlul from the great age 
which it wou'd give to Leonardo and it is more probable that 
Luca was the pupil of Ghiberti During the early part of his life 
Luca executed many important and exceedingly beautiful pieces 
of sculpture m marble and bronze No sculptured work of the 
15 h century ever surpassed the singing gallery which he made for 
the cathedral at Morencr between 1411 and 1438 with its ten 
magnificent panels of singing angels and dancing bovs This 
splendid work is now in the Musco del Duomo, and there is a 
use m the Victorian and Albert museum, London, which also 


nossesses a study in 1 ,esso duro, apparently Luca s original sketch, 
for one of the panels 

In 14J7 Luca received a commission from the signorina of 
Florence for live reliefs tor the campanile, to complete the scries 
begun by Giotto and Andrea Pisano These panels, with repre 
senlalive figures typifying grammar, logic, plnlosophv, music 
and science, are much in the earlier stvle of Giotto In 1439 
Luca in association with Donatello received an order for two 
marble altars for chapels in the cathedral The reliefs from one 
of them — St Peters Deliverance from Prison and his Crucifixion 
— are now in the Bargcllo A tabtrnaclc mide by Luca in 1442 
is now at Peretola, near Florence, in the church of S Maria In 
1437 Donatello received a commission to cisL a bronze door for 
one of the sacristies of the cathedral, but, as hL dcliyed to cxe 
cute this order, the work was h indtd over to Luca in 1446, wiLh 
Michelozzo and Maso di Bartolomeo as his assistants Part of 
this wonderful door was cast in 1448, and the last two panels were 
finished by Luca in 1467 It is divided into ten square panels, 
with small heads in the style of Ghiberti projecting from the 
framing The subjects are the Midonna and Child, the Baptist, 
the four Evangelists, and the four Latin Doctors, each with at 
tendant angels The heads are full of life, and the treatment 
of the drapery in broad simple folds is worthy of a Greek sculp 
tor of the best period of Plellenic art 

The most important existing work in marble by Luca (executed 
m 1455— s6j is the tomb of Benozzo Federighi, bishop of Fitsolc, 
originally in the church of S Pancrazio at Florence, but removed 
to S Francesco di Paola in 1783 and in 1898 to the church of 
SS Trinita m Florence A very beautiful effigy of the bishop lies 
on a sarcophagus sculptured with graceful reliefs of angels hold- 
ing a wreath which contains the inscription Above are three 
quarter length figures of Christ between St John and the Virgin 
The whole is surrounded by a rectangular frame of tiles of ex- 
quisite beauty, each painted in enamel pigments, with a bunch of 
flowers and fruit m brilliant realistic colours 

In the latter part of his life Luca was mainly occupied with the 
production of enamelled terra cotta reliefs The rationale of this 
process was to cover the clay relief with an enamel formed of 
the ingredients of glass ( marzacotto ), made white and opaque by 
oxide of tin ( See Pottery and Porcelain Italian Matohca ) 
Though Luca was not the inventor of the process he extended its 
application to fine sculptured work m terra cotta, so that it is 
known now as Della Robbia ware The great majority of these 
reliefs which m Italy and elsewhere are ascribed to Luca are 
really the work of some of the younger members of the family 
or of the atelier which they founded Among the earliest of the 
comparatively few which can with certainty be ascribed to Luca 
himself are medallions of the four Evangelists m the vault of 
Brunelleschi’s Pazzi chapel in S Croce These fine reliefs are 
coloured with various metallic oxides m different shades of blue, 
green, purple, yellow, and black It has often been wrongly as- 
serted that the polychromatic reliefs belong to Andrea or his 
sons, and that Luca’s were all in pure white, or in white and 
blue A relief in the Victoria and Albert museum furnishes a 
striking example that colours were used freely by Luca and is 
oL especial value from its gieat =ue end necau=c it- cl Ue 1- 
known 1hi« an enormou, medallion containing the aims of 
Rtnc of Anjou and olhti hti ddic devices it is surioundul bv ,a 
spit ndidlv modelled and bnllianlly coloured vrealh of fruit end 
flowers espceidlv apple-, lemons oiangc~ and fir cones This 
medallion \ as set up on the fagadc of the Tizzi Pdacc to com- 
memorate Rene’s visit to Florence in 1432 Oihi r tellers bv I ura, 
also in K'izcel 'erra cotta, arc those ot the Wen-um and Resur 
icction in ihe tympam ot the doors of the -iciisnes 111 the dihe- 
dral executed in 1442 ind 1446 and the tympmum rebels 0 t the 
Madonne between two Angel, m the \ ia elcll Agnolo, a v oik 
of exquisite beautv, md another lormcrly over the door ot S 
Pierino eltl Mere to Veechto but now re noveel to the Kirgello 
Among the few existing sia' jes bv I uea ire tv 0 lovelv cn mi, lied 
figures of kneeling angels ho’clmg candle sDcks now m the c irons’ 
satrislv A \eiv fine work executed In tween 1 449 and 1432 is t he 
tympanum relief ot the Madonna and toui Monastie Saint, over 
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the door ot S Domenico at Urbino He also made the four 
coloured mediliions of the Virtues set in the vault over the tomb 
ot the young caidinal pnnce of Portugal m a side chapel of S 
Miniato in Florence and \ irious polychromatic medallions out 
side Or San Michele The Victona and Albert museum possesses 
i- circular plaques of majolica ware painted m blue and white 
with the Occupations of the Months, these have been attributed 
to Luca but their origin is doubtful 

In 1471 Luca refused to serve as president of the Florentine 
Gild of Sculptors, on account of his age and infirmity He died 
on Feb 20, 1482 His chief pupil was his nephew Andrea, and 
Agostmo di Duccio, who executed many pieces of sculpture at 
Rimini, and the marble reliefs of angels on the faqade of S 
Bernardino at Perugia, may have been the work of one of his 
assistants 

ANDRrA Dllla Robbia (1433-1525), the nephew and pupil of 
Luca was born Oct 20, 1435, and died Aug 4, 1525 He earned 
on the production of the enamelled reliefs on a larger scale and 
also extended its application to various architectural uses, such 
as friezes and to the making of lavabos, fount tins and large 
retibles Though the finest reliefs from the workshop of Andrea 
were but little if at all inferior to those from the hand of Luca, 
some of those by pupils and assistants reached only a lower 
standard of merit Only one work in marble by Andrea is known, 
an altar in S M iria dclle Grazie near Arezzo 

Andrea sometimes omitted the enamel on the face and hands 
(nude parts) of his figures, especially when he had treated the 
heads in a realistic manner, as in the noble tympanum relief of 
the meeting of St Dominic and St Fnncis m the loggia of the 
Florentine hospital of S Paolo — a design suggested by a fresco 
of Fra Angelico’s m the cloister of St Mark’s One of the most 
lemarkable works by Andrea is the series of medallions with re- 
liefs of Infants in white on a blue ground set on the front of the 
foundling hospital at Florence He produced a large number of 
reliefs of the Madonna and Child, varied with much invention 
and all of extreme beauty of pose and sweetness of expres ion 
These are frequently framed with realistic yet decorative garlands 
of fruit and flowers painted with coloured enamels, while the 
mam relief is left white The hospital of S Paolo, near S Maria 
Novella, has also fine medallions with reliefs of saints, two of 
Christ Healing the Sick, and two fine portraits, under which are 
white plaques inscribed “Dall Anno 1451 All Anno 1495 ” 
Arezzo possesses a number of fine enamelled works by Andrea and 
his sons, a rouble in the cathedral and m the chapel of the Campo 
Santo a fine relief of the Madonna and Child with four saints at 
the sides In S Maria m Grado is a very noble retable with 
angels holding a crown over a standing figure of the Madonna 
Perhaps the finest collection of works of this class is at La 
Verna, not far from Arezzo The three large retables with repre- 
sentations of the Annunciation, the Crucifixion, and the Madonna 
giving her Girdle to St Thomas are probably the work of Andrea 
himself, the others being by his sons In 1489 Andrea made a 
beautiful relief of the Virgin and two Angels, now over the 
archive room door m the Florentine Opera del Duomo In the 
same year he modelled the fine tympanum relief over a door of 
Prato cathedra], with a half length figure of the Madonna between 
St Stephen and St Lawrence, surrounded by a frame of angels’ 
heads 

In 1491 he was still working at Prato, where many of his best 
reliefs still exist A fine bust of S Lino exists over the side door 
of the cathedral at Volterra, which is attributed to Andrea Other 
late works of known date are a magnificent bust of the Protontary 
Almadiano, made in 1510 for the church of S Giovanni de’ 
riorentim at Viterbo, now preserved in the Palazzo Comunale 
there, and a medallion of the Virgin in Glory, surrounded by 
angels, made m 1505 for Piston cathedral One of the latest 
works attributed to Andrea, though apparently only a workshop 
production of 1515, is a relief representing the Adoration of the 
Magi, made for a little church, St Maria in Plan di Mugnone 
near Florence Portions of this work are still in the church, but 
some fragments of it are at Oxford 

Five of Andrea’s seven sons worked w th their father and after 
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his death earned on the Robbia studio (see table) 

Luca II The chief existing work known to be by the second 
Luca is the very rich and beautiful tile pavement 111 the upper 
most story of Raphaels loggic at the Vatican, made at Raphirls 
request and undei his supei vision, in 151S 

Giovanni Dlii v Robbia (1469-1529'') was born May 19, 
1469 He worked as assistant to his father, Andrea, and m many 
cases the enamelled sculpture of the two cannot be distinguished 
Some of Giovanni’s independent works are of great merit, espe 
cially the earlier ones, during the latter part of his career his re 
liefs deteriorated m style, owing to the universal decadence 
of the time One of his finest works is a ictable representing 
the Last Judgment at Volterra 111 the church of S Girolamo, 
dated 1501 Quite equal in beauty to anvthing of his father’s 
is the lavabo in the sacristy of S Maria Novella at Floicnce, 
made in 1497 In the tympanum of the arch is a very lovely 
white relief of the Madonna between two Adoring Angels 
This part is of enamelled clay, but the b isin of the foun 
tain is of white marble Neither Luca nor Andrea was in the 
habit of signing his work, but Giovanni often did so, usually add- 
ing the date, probably because other potters had begun to imitate 
the Robbia ware Among the very numerous other works of 
Giovanni are a relief m the wall of a former convent in the Via 
N^zionale at Florence, and two reliefs in the Bargcllo dated 1521 
and 1522 At Pisa in the Cimpo Santo is a relief in Giovanri’s 
later and poorer manner dated 1520, it is a Madonna surrounded 
by angels, with saints below Giovanni’s largest and perhaps finest 
work is the polychromatic frieze on the outside of the Del Ceppo 
hospital at Pistoia, for which he received various sums of money 
between 1525 and 1529, the subjects of this frieze are the Seven 
Works of Mercy Six of these reliefs are by Giovanni, the sev- 
er th, Giving drink to the Thirsty, was made by Filippo Paladini 
of Pistoia m 1585 Giovanni’s chief pupil was Benedetto Bugliom 
(1461-1521), and a pupil of his, one Santi Bugliom (b 1494), 
entered the Robbia workshops in 1521, and assisted in the fater 
works of Giovanni 

Girolamo Della Robbia (1488-1566), another of Andreas 
sons, was an architect and a sculptor in marble and bronze as 
well as in enamelled clay During the first part of his life he 
worked With his father, but in 1528 he went to Trance and spent 
nearly 40 years in the service of the French Royal family Trancis 
I employed him to build a palace in the Bois de Boulogne called 
the Chiteau de Madrid, decorated richly with tern cotta me 
dallions, friezes and other architectural features Tor this pur 
pose he set up kilns at Suresnes Though the palace has been 
destroyed, drawings of it exist 

The best collections of Robbia ware are in the Florentine 
Bargcllo, Accademia, and Museo del Duomo, the Victoria and 
Albert museum (the finest out of Italy) , the Louvre, the Cluny 
and the Berlin museums, while fine examples are to be found in 
New York, Boston, Leningrad and Vienna Many fine specimens 
exist in private collections m England, Ttance, Germany and the 
United States The greater part of the Robbia work still remains 
in the churches and other buildings of Italy, especially in Flor- 
ence, Fiesole, Arezzo, La Verna, Volterra, Barga, Montepulciano, 
Lucca, Pistoia, Prato, and Siena 

Bibliography — H Barbct de Jouy, Les della Robbia (1855) , W 
von Bode, Die Kunstlerfamhe della Robbia (Leipzig, 1878) , Luca 
della Robbia ed 1 suol precursor! in Firenze 4 reh star dell' aite 
(1899), “Obcr Luca della Robbn," Sitzimgibencht von der Berltnci 
kunstgeschichlhchen Gescllschaft (1896) , Florentmer Bildhauer der 
Renaissance (Berlin, 1900) , G Carorci, I Dmlarnt dt Firenze (new 
ed 2 vols Florence, 1906) , "11 Monumento di Bcnozzo Federigbi,” 
Aite e Storm (1894), “Opere Robbianc poco note,” Arte e storm 
(1898-99) , C M Cavallucci et D Mohmer Lis dklla. Robbia (1884) , 
Maud Cmttwell, Luca and Andtea dtlla Robbia and their Successors 
(1902), A du Cerccau, Les plus c\.rellrnts bailments de France 
(1586)1 G Milanesi, Le Vite scntlc da Vasan (Florence, 1878), M 
Raymond, Lis della Robbia (Florence, 1897) La Sculpture Florentine 
(Florence 1S9S) , I B Supino Catnlogo del R Museo di Firenze 
(1898) , J de Foville Les dilla Robbia, biographies critiques (igro), 
Pi of A Marquand’s Princeton Monographs on Luca della Robbia 
(London and Princeton, 1914), Giovanni dtlla Robbia (London and 
Princeton, 1920), and Andrea della Robbia and his Atelier (London 
and Punceton, 1922) contain a catalogue raisonni of then works and 
many new documents, Vnsau (sec Milaneses ed Florence, 1868) 



DELMEDIGO— DELOS 


172 

DELMEDIGO, a Cretan Jewish family, of whom the follow 
ing are the most important 

Elijah Delmedigo (1460-1497) philosopher, taught in sev 
eral Italian centres ot learning He translated some of Averroes’ 
commentaries into Latin at the instigation of Pico di Mirandola 
In the sphere of religion, Delmedigo represents the tendency to 
depart fiom the scholastic attitude in which religion and philoso- 
phy were identified His principal work, BJunath ha Doth (In- 
vestigation of Religion), was devoted to this end 

Joseph Solomon Delmedigo (1591-1655), pupil of Galileo, 
wrote many books on science and philosophy, and boie a consid- 
erable part in initiating the critical movement m Judaism He be 
longed to the sceptical school, and though his positive contribu- 
tions to literature were not of lasting worth, Graetz includes him 
among the important formative influences within the synagogue 
of the 17th century 

DELMENHORST, a town, Land of Oldenburg, Germany, 
on the Define, 8 m bj rail W from Bremen, at the junction of a 
line to Vechta Pop (1939) 38,147 It is engaged in wool- 
combmg, weaving, jute spinning and the manufacture of linoleum 
Delmenhorst was founded m 1230, and from 1247 to 1679, when 
it was destroved by the French, was protected by a strong castle 

DELOLME, JEAN LOUIS (1740-1806), Swiss jurist and 
constitutional writer, was born m Geneva in 1740 and died at 
Sewen, July 16, 1806 Having given offense to the authorities 
by a pamphlet entitled Evamen de trots parts de droit, he was 
forced to take refuge m England, where he stayed until 1775 
During his exile Delolme made a careful study of the English 
constitution, the results of which he published in his Constitution 
de VAngleterre (Amsterdam, 1771), of which an enlarged and 
improved edition in English appeared in 1772 Along with a trans 
lation of Hume’s History oj England it supplied the phtlosophes 
with most of their ideas about the English constitution It thus 
was used somewhat as a political pamphlet Several editions were 
published after the author’s death Delolme also wrote in English, 
Parallel between the English Government and the former Govern 
went of Sweden (1772), A History of the Flagellants (1782), 
based upon a work of Boileau’s, An Essay on the Union of Scot 
land with England (1787), and one or two smaller works Notice 
by C Coote prefixed to the 1807 edition of the English translation 
of the Constitution 

DELONEY (or Delone), THOMAS (1S43M607?), Eng 
hsh ballad-writer and pamphleteer In 1588 the coming of the 
Armada inspired him to write three broadsides, which were re 
printed (i860) by J 0 Halhwell-Phillipps A collection of 
Strange Histories (1607), known in later and enlarged editions as 
The Royal Garland of Love and Delight and The Garland of 
Delight, consists of historical ballads by Deloney, with some 
poems from other hands 

See the works of Thomas Deloney, ed F O Mann, Oxford (1912) 

DE LONG, GEORGE WASHINGTON (1844-1881), 
American explorer, was bom m New York city on Aug 22, 1844 
He graduated at the U S Naval academy m 1865, entered the U S 
navy, attaining the rank of lieutenant in 1869, and lieutenant- 
commander in 1879 In 1873 he took part in the voyage of the 
“Juniata," sent to search for and relieve the American Arctic 
expedition in the “Polans,” which was sent out from Upernavik, 
Greenland In 1879 he again set out for the Arctic in the “Jean- 
nette ” The “Jeannette” was caught m the polar ice-pack Sept 
5, 1879, 'id dr fled lielplesslv until June 13 18S1, when -,hc was 
hnp'lv crushed and sunk Vbou, 14 member-, of the expedition 
siirwcd De Lorg succeeded m reaching the mouth of the 
I ena ri\ er in one yt the boats, only to die ot starvation His jour- 
1 al, in which he made regulru entries until the d'\ of his d<-atn, 
i aa edited bv his wife and published m iSb, under the 'llle 01 
lo,'itge of the "Jeainetie" Three years afar tin. ship was sink 
'■everal articles belonging to the crew of the “Jean u f te” were 
i f ound on an ice-floe on the =outn we«t coast 01 Gremlund, u fact 
tlm added fresh evidence to the tneory 01 a co-ui ivou-, ocean 
current paving f long the unkrown Polar regions 
■ r DELORME, MARION (1613-1650), Trench courtesan was 
the daughter of Jean de Lou, situr de l'Orme, president of the 


treasurers of Trance m Champagne, and of Mane Chastelam She 
was born at her fathers chateau near Champaubert on Oct 3 
1613 Initiated into the philosophy of pleasure by the epicurean 
and atheist, Jacques Vallee, sieur Desbarreaux, she soon left him 
for Cinq Mars, whom she is said to have married secretly Her 
salon became one of the most brilliant centres of elegant Parisian 
society After the execution of Cmq Mars she is said to have num 
bered among her lovers Charles de St Evremond (1610-1703) the 
wit and litterateur, the second duke of Buckingham (Villiers), the 
great Cond£, and even Cardinal Richelieu and the king of France 
Under the Fronde her salon became a meeting place for the dis 
affected, and her arrest is said to have been pending when she 
died on July 2, 1650 Legendaiy accounts declared that she lived 
until 1706 or even 1741, after having had the most fantastic ad 
ventures, including marriage with an English lord and an old age 
spent rn poverty in Pans She figures in Alfred de Vigny’s Cinq- 
Mars, and in Victor Hugo’s Marion Delorme 

See J Peladan, Histoire et ligende de Morton de Lorme (1927) 

DE L’ORME, PHILIBERT ( c 1510-1570), French archi- 
tect, one of the great masters of the Renaissance, was bom at 
Lyons, the son and pupil of the architect Jehan de L’Orme At 
an early age Philibert was sent to Italy to study (1533-36) and 
was employed there by Pope Paul III Returning to France he 
was patronized by Cardinal du Bellay at Lyons, and was sent by 
him about 1540 to Pans, where he began the Chateau de St Maur, 
in 1545 he was made architect to Francis I and given the charge 
of works in Brittany In 1548 Henry II gave him the supervision 
of Fontainebleau, Saint Germain and the other royal buildings, 
but on his death (1559) Philibert fell into disgrace Under Charles 
IX , however, he returned to favour, and was employed to con 
struct the Tuilenes, in collaboration with Jean Brillant He died 
m Pans on Jan 8, 1570 An ardent humanist and student of the 
antique, he yet vindicated resolutely the French tradition m op 
position to Italian tendencies, he was a man of independent mind 
and a vigorous originality His masterpiece was the Chateau 
d’Anet (1552-59), built for Diane de Poitiers, the plans of which 
are preserved in Du Cerceau’s Plus excellens bastimens de France, 
and his designs for the Tuileries (also given by Du Cerceau), 
begun by Catherine de’ Medici m 1565, were magnificent His 
work is also seen at Chenonceaux and other famous chateaux, and 
his tomb of Francis I at St Denis remains a perfect specimen of 
his art He wrote two books on architecture (1561 and 1567) 

See Chevalier, Lettns et devis relatifs a la construction de Chenon- 
ceaux (1864) , Pfror, Monographte du ch&teau d'Anet (1867) , Marius 
Vachon, Philibert de L’Orme (1887) , Herbet, Travaux de P de 
L’Orme d Fontainebleau (1890) 

DELOS (mod Mikra Dili, or Little Delos, to distinguish it 
from Megali Dili, or Great Delos), an island in the Aegean, the 
smallest but most famous of the Cyclades, and, according to the 
ancient belief, the spot round which the group arranged itself 111 
a nearly circular form It is a rugged mass of granite, about 3 m 
long and x m to £ m broad, about fm E of Megali Dili or 
Rheneia, and 2 m W of Myconus Towards the centre it rises 
to its greatest height of 350 ft in the steep and rocky peak of 
Mount Cynthus, which, though overtopped by several eminences 
m the neighbouring islands, is very conspicuous from the surround- 
ing sea 

Archaeology — Excavations have been made by the French 
school at Athens slowly but systematically since 1877 The sacred 
piecinct of \pollo has been recovered, as well as the commercial 
q 1 irlcr 01 Hellenistic and Roman times, the theatre, the temples 
of die lori 'gn gods, the temples on the top of Mount Cynthus, and 
inure- ing private houses Sculpture of all periods has been found, 
und i-v'ensive senes of insciip 10ns throwing light upon temple 
uimirnstration 

The ancient mole faces the channel between Delos and Rheneia 
The prcunct is approached bv an avenue flanked by porticoes, 
that upon the seaside bearing the name of Philip V of Macedon, 
who dedicated it about 200 b c This was the usual approach for 
■=acred embassies ard procession*, but Nicias, on the occasion of 
his embassy, built a bridge from the island of Hecate to Delos, 
that the \thennn procession might not miss its full effect Facing 
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the avenue were the propylaea, the chief entrance, with a pro 
jecting portico of four columns The sacred road continued across 
an open space, with the precinct of Artemis on its west side, and, 
on its east side, a terrace on which stood three temples Ihe 
southernmost of these was the temple of Apollo, but only its back 
was visible from this side The other two faced west and were 
either dedicated to heroes or minor deities or were treasuries 
Beyond them the road sweeps round to the front of the temple 
of Apollo The outer side of this curve is bounded by a row of 
treasuries, similar to those at Delphi and Olympia, to house the 
offerings of various islands or cities The temple of Apollo could 
also be approached directly from the entrance, through a passage 
with a porch at either end Just to the north of this is the basis 
of the colossal Apollo dedicated by the Naxians, with its well- 
known archaic inscription and two large fragments of the statue 
itself 

The temple of Apollo, the centre of the whole precinct, was of 
Doric style, built early m the 4th century bc Its sculptural 
decoration was but scanty , the metopes were plain the acrotena 
are now in the national museum at Athens, at the one end was 
Boreas carrying off Oreithyia, at the other Eos and Cephalus, the 
centre in each case bung occupied by the winged figure To the 
east of the temple was an oblong Prytaneum or other official build 
ing with colonnade on each side Beyond it is the most interesting 
and characteristic of all the monuments of Delos, <1 long narrow 
hall, entered by a portico at its south end At the north end was 
the famous altar, built out of the horns of the victims, which was 
sometimes reckoned among the seven wonders of the world The 
rest of the room is taken up by a paved space, surrounded by a 
narrow gangway, and on this it is supposed that the ykpavos or 
stork dance took place The most remarkable architectural fea- 
ture of the building is the partition that separated the altar from 
this long gallery , it consists of two columns between antae, with 
capitals of a very peculiar form, consisting of the fore parts of 
bulls set back to back, from these the whole building is sometimes 
called the sanctuary of the bulls Beyond it, on the east, was a 
sicred wood filling the space up to the wall of the precinct, and 
at the south end of this was a small open space with the altar of 
Zeus Polieus 

At the north of the precinct was a broad road, flanked with 
votive offerings and exedrae, and along the boundary were porti- 
coes, reception chambers and two entrances through extensive 
propylaea At the north-west corner is a building of limestone, 
often mentioned m the inventories of treasures South of it is the 
precinct of Artemis, containing within it the old temple of the 
goddess, her more recent temple was to the south, opening into 
the precinct of Apollo The older temple is mentioned in some of 
the inventories as "the temple m which were the seven statues”, 
and close beside it was found a series of archaic draped female 
statues, which was the most important of its kind until the dis- 
covery of the finer and better preserved set from the Athenian 
Acropolis Outside the precinct of Apollo, on the south, was an 
open place, between this and the precinct was a house for the 
priests, and within it, in a kind of court, a set of small structures 
identified as the tombs of the Hyperborean maidens To the east 
was the temple of Dionysus, of peculiar plan, on the other side 
of it was a large court, forming a commercial exchange, with a 
temple to Aphrodite and Hermes 

To the north between the precinct and the sacred lake, are 
extensive rums of the commercial town including a sort of club 
or exchange and the new and the old palaestra The shore of the 
channel facing Rheneia is lined with docks and warehouses, and 
behind them are private houses of the 2nd or 3rd century B c 
Each consists of a single court surrounded by columns and often 
paved with mosaic, various chambers open out of the court, in- 
cluding usually one of large proportions, the hvSpuv or dining 
room for guests The theatre, set m the lower slope of Mount 
Cynthus, has the wings of the auditorium supported by massive 
substructures The seem consisted of an oblong building of two 
storeys, surrounded by a low portico reaching to the level of the 
first floor This was supported by pillars, set closer together along 
the front than at th§ pules and back An inscription showed that 
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this portico, or at least the front portion of it, was called the 
proscenium or logemn, two terms of which the identity was 
previously disputed On the summit of Mount Cynthus, above the 
primitive cave temple which has always been visible, is a small 
precinct dedicated to Zeus Cynthius and Athena Cynthia Some 
way down the slope of the hill, between the cave-temple ind the 
ravine of the Inopus, is a terrace with the temples of the foreign 
gods, Isis and Serapis, and a small odeum 

History — Many alternative names for Delos are given by tra- 
dition, one of these, Ortvgia, is elsewhere also assigned to an 
island sacred to Artemis Of the various traditions that were cur 
rent among the ancient Greeks regarding the origin of Delos, the 
most popuhr describes it as drifting through the Aegean till 
mooied by Zeus for the wandering Leto, as a birthplace for Apollo 
and Artemis The lslind first appears in history as the seat of a 
great Ionic festival to which the various Ionic States, including 
Athens, were accustomed annually to despatch a sacred embassy, 
at the anniversary of the birth of the god on the 7th of Thargelion 
(about May) In the 6th century b c the influence of the Delian 
Apollo was at its height, Polycrates of Samos dedicated the 
neighbouring island of Rheneia to his service and Pcisistratus ot 
Athens caused all the area within sight of the temple to be cleared 
of the tombs by which its sanctity wis impaired After the 
Persian wars, the predominance of Athens led to the transforma 
tion of the Delian amphictyony into the Athenian empire (See 
Delian Leagul ) In 426 uc,ra connection with a reorganization 
of the festival, which henceforth was celebrated in the third year 
of every Olympiad, the Athenians instituted a more elaborate 
lustration, caused every tomb to be removed from the island, and 
established a law that ever after any one who was about to die or 
to give birth to a child should be at once conveyed from its shores 
And even this was not accounted sufficient, for in 422 they ex 
pelled all its secular inhabitants, who were, however, permitted 
to return in the following year 

At the close of the Peloponnesian War the Spartans gave to the 
people of Delos the management of their own aftairs, but the 
Athenian predominance was soon after restoied, and survived 
an appeal to the amphictyony of Delphi in 345 b c During Mace 
doman times, from 322 to 166 bc, Delos again became inde 
pendent, and the temple and its possessions were administered by 
officials called UpoitoioL After 166 13 c the Romans restored the 
control of Delian worship to Athens, but granted to the island 
various commercial privileges which brought it great prosperity 
In 87 bc Menophanes, the genual of Mithradates VI of Pontus, 
sacked the island, which had remained faithful to Rome From 
this blow it never recovered, the Athenian control was resumed 
m 42 bc, but Pausamas (vm S3 2) mentions Delos as deserted 
but for a few Athenian officials, and several epigrams of the first 
or second century a d attest the same fact, though the temple and 
worship were probably kept up until the official extinction of the 
ancient religion A museum has now been built to contain the 
antiquities found in the excavations , otherwise Delos is now un- 
inhabited, though during the summer months a few shepherds 
cross over with their flocks from My conus or Rheneia As a re- 
ligious centre it is replaced by Tenos and as a commercial centre 
by the flourishing port of Syra 

Bibliography — The French excavations are fully published in 
F outlies de Delos (in progress) , see also Th Homolie, Les Archives 
de I’mtendance sacrie a Dllos (with plan) For history, see Sir 
R C Jebb, Journal o) Hellenic Studies, 1 (1S89), pp 7-62, and 

Pauly-Wissowa For works of art found at Delos see Greek Art 

DE LOUTHERBOURG, PHILIP JAMES (1740-1812), 

English artist, was born at Strasbourg on Oct 31, 1740, where his 
father, of Polish descent, practised miniature painting, but he 
spent the greater part of his life in London, where he was natural 
lzed, and exerted a considerable influence on the scenery of the t 
English stage De Loutherbourg studied under Vanloo in Pans, j 
and painted landscapes, sea storms, battles, all of which had ■ 
some celebrity He travelled in Switzerland, Germany and Italy, : 
distinguishing himself as much by mechanical inventions as by 
painting One of these, showing quite new effects produced in j 
a model theatre, was the wonder of the day The exhibition Of 1 
lights behind canvas representing the moon and stars, the illusory j 
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ppctrarue of running water produced by clear blue sheets of 
let'll and gauze, with loose threads of silver, and so on, were his 
eviccs In 1771 he cime to London, mil was employed by Gar 
lck, who olfered him .£500 a year to apply his inventions to 
)rury I anc and to superintend the scene painting, which he did 
vi th complete success Garntk s 01 n piece, the Christmas Tali, 
,nd the pintomime, 1761-82, introduced the novelties to the 
mbbc, and the delight not only of the masses, but of Reynolds 
tnd the artists, was unbounded 

“Lord Howe’s Victory olf Ushant” (1794). and other large 
laval pictures were commissioned for Greenwich Hospital gallery, 
11s finest work was the “Destruction of the Armada ” A pamphlet 
lubhshed in 178Q, entitled I List oj a fiw Cures pu formed by 
\Ir and Mrs De Louthubourg without Mediant, shows that he 
lad taken up faith healing and he seems to have associated at 
me time with Cagliostro He died on March 11, 1812 

DELPHI (the Pytho of Homer and Herodotus, in Boeotian 
nscnptions BcX^ot, on coins AaA^oi), a place m ancient Gieece 
n the territory of Phous, famous as the scat of the most impor 
ant temple and oracle of Apollo It was situated about 6 m from 
:he north shore of the Cormthun gulf, m a rugged glen, closed on 
:he N by the wall-like under cliffs of Mount Tarnassus known as 
:he Phaednades or shining rocks, and on the S by Mount Lirphis 
Between the two mountains the Pleistus stream flowing from east 
:o west, receives the brooklet which rises as the Castahan fountain 
in a deep gorge in the Parnassian cliff About 7 m to the north, 
an the side of Mount Parnassus, was the famous Corycian cave, 
which afforded the people of Delphi a refuge during the Persian 
invasion It is now called in the district the Sarant’ Aulai or 
Forty Courts, and is said to be capable of holding 3,000 people 

I Site — The site of Delphi was occupied by the modern xil 
lage of Castn until it was bought by the French government in 
1891 Systematic excavation began in 1892 The plan of the pre 
rinct is now easily traced, and with the help of Pausanias many 
if the buildings have been identified 

The ancient “Hellemco” wall running east and west and the two 
loundary walls running up the hill at each end of it, are clear 
fn the eastern part was the mam entrance by which Pausanias en 
:ered along the Sacred Way This road zigzags up the hill, with 
ireasuries and bases of offerings on both sides Tirst westwards to 
in open space, then eastwards till it reaches the eastern end of the 
:errace wall that supports the temple Here it curves up north 
ind then west towards the temple Above this, are the Lesche and 
the theatre, and on a higher level still, to the west, is the stadium 
[p describing the monuments, the simplest plan is to follow Pau- 
iamas Outside the entrance is a paved court flanked by a Roman 
colonnade On the north side of the Sacred Way, dose to the main 
entrance, stood the offering dedicated by the Lacedaemonians after 
the battle of Aegospotami, a quadrangular building with a back 
wall but stood open to the road On a stepped pedestal stood 
statues of the gods and the admirals 

The statues of the Epigoni stood on a semicircular basis on the 
south side of the way, opposite them another semicircular basis 
carried the statues of the Argive kings Farther west was the 
Sicyoman treasury south of the way, a small Done temple in antis, 
with its entrance on the east The sculptures from this treasury 
(n the nusLum' ire in -ough h redone, ind nos 1 likdv be'oig 
10 1 1 c n rli-r builclirg 

lac Cim 1 in ireaMirv foriamilly - unused bv the excavatin' 
i° 1 - hj irea-urj ot Siphnos) stand' soalh 01 ihe wiv 1 inlrr 
wcat It 1' n small lorn temple Oi mibV "ith t vo nrv i 1 .'-, 
be ween antic 011 a substructure The 'c ilp urc Lem ns meze 
and pvdini.nl is of great in'e-esi ind the filaments or vdut r c 
vur.il moulding' art, oi grc<d 'ehcacy nd be-m v , peril, ps ihe moil 
perfect ex.rrplc or the transitional 'tvle 01 >ne t.nv 5th cent! rv 
Standing bacx from the paLli n= it Dends is the Ihe in m •'-.ur. , 
then where me p *h turns eg un, the Vthcniiii This strut! um 1 
small Dope temple m antis, has oeen rebuilt with the original 
blocks There can be no doubt about the identity of the building, 
for the basis betirs the lemams ot the dedicatory inscription 5 
stating that it was erected from the spoils of Marathon The 
sculptured metopes are of the highest interest The famous in- 


scriptions with hymns to Apollo accompanied by musical notation 
were found on stones belonging to this 'rusury 

Above the Athenian ticisury is the ‘Sybils rock” Here, too, 
vv is plawd the curious coluim, on which stood the colossi! 
sphinx, dedic tted by the N ixians, now 111 the museum 

A little farther on, but below the Saered IV ay, another open 
space, of eircuhr form, is perhips the sicrcd threshing floor on 
which the drama ot the slaying of the Python by Apollo was 
periodically performed Opposite, and backed against the bciu 
tifully jointed polxgonal wall which supports the terrice on which 
the temple stands, is the colonnade of the Athenians, now assigned 
to the end of the 6th century The polvgonal w ill it the buk is 
covered with inscriptions concerning the manumission of slives 

Aftci passing the Great Altar, dedicated by the Chians, on the 
left the way enters the space m front of the tempU , with remains of 
offerings by the Cyrcmans and by the Corintlu ins TIil site of 
the temple shows successive struct urcs Of that built by the 
Alcmaeomds m the 6th century uc considciable icmains hive 
been found Sculptures assigned to this building art archaic and 
resemble those from the early temple of Athena at Athens The 
existing foundations are 0' the 4th century They give no ccrtun 
information as to the sacred cleft and other nutters rcliting to 
the oracle Up in the north eastern corner of the piecinct, at the 
foot of the cliffs, is the interesting Cmdnn clubhouse, a long 
narrow building, the famous paintings were probably disposed 
so as to meet in the middle of the north side Scanty fragments of 
the frescoed walls are not enough to give information as to the 
work of Folygnotus 

At the north western corner of the precinct is the theatre The 
stadium lies to the north-west on a narrow pi item supported by 
a terrace wall The seats are well preserved, some aie hewn m 
the rock An immense number of inscriptions have been found in 
the excavations, and many works of art, including a bronze 
charioteer (see Greek Art) 

II History — Our information as to the oracle at Delphi and 
how it was consulted is confused, probably ritual varied The 
tile of intoxicating “mephitic” vapour has no early authority, 
nor is it scientifically probable The questions had to be given 
m writing, and the responses were uttered by the Pythian priestess, 
m early times a maiden, later a woman over 50 attired as a 
maiden After chewing the sacred bay and drinking of the spring 
Cassotis, which was conducted into the temple by artificial chan 
nels, she took her scat on the sacred tripod in the inner shrine 
Her utterances were reduced to verse and edited by the piophets 
and the “holy men” ( 6 <not) (See also Oracle ) 

Delphi also contained the “Omphalos,” a sacred stone bound 
with fillets, supposed to mark the centre of the earth It was said 
Zeus had started two eagles from the opposite extremities and 
they, met there Other tales said the stone was the one given by 
Rhea to Cronus as a substitute for Zeus 

For the history of the Delphic Amphictyony see under Amphic- 
tyony The oracle at Delphi was asserted by tradition to have 
existed before the introduction of Apollo worship and to have be 
longed to the goddess Earth (Ge or Gaia) The Homeric Hymn 
to Apollo evidently combines two different versions, the approach 
of Apollo from the north by land, and the introduction of his 
votinis f-om Cilm The c 1 ic-i stone temple built by Trophonius 
ind \ h ,midca, v' d 1 .oi . I bv fire in 348 b c , and the contract 
10- 1 bud hog 1 u i" 1 tike oy the exiled Alcmaeomdae from 
Vila's vlu cuico !\ sub luted marble on the eastern front 
101 tli< •'lH.tilud l.-’K'tinL Portions of the pediments of this 
un p'e hive been foun 1 n rile excavations, but no sign of the 
pul ’Hivs inn mu' n Fa.' anias, representing on the east 
\jol o and he M i-e- i'v’ on he west Dionysus and the Thyiades 
niidh n e-l .rd f'cs'g .u bv Praxias the pupil of Calanias 
Tie 'c iph -ten bv P Hernia- (of which the foundations were 
found 1> 1 e cXv v 1 cV. v <>, that of which the building is re 

corded in inscriptions of the 4th century 

A raid on Delphi attempted by the Persians m 480 b c was 
said to have been frustrated by the god himself, by means of a 
storm or earthquake which hurled rocks down on the invaders, a 
similar tale is told of the raid of the Gauls in 279 b c But the 
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sacrilege thus escaped was inflicted by the Phocian defenders of 
Delphi during the Sacred War, 356-346 bc, when miny precious 
offerings were melted down The Phocians were condemned to 
replace their value to the amount of 10,000 talents, which they 
paid in instalments In 86 b c the sanctuary and its treasures 
were put under contribution by L Cornelius Sulla for the pay 
ment of his soldiers, Nero removed no fewer than 500 bronze 
statues from the sacred precincts, Constantine the Great enriched 
his new city by the sacred tripod and its support of intertwined 
snakes dedicated by the Greek cities after the battle of Plataea 
This still exists, with its inscription, m the Hippodrome at Con 
stanlmople Julian afterwards sent Onbasms to restore the 
temple , but the oracle responded to the emperor s enthusiasm 
with nothing but a wail over the glory that had departed 

Provisional accounts of the e\-ca\ ations appeared during the cxciva- 
tions in the Bulletin de correspondence hellemque A summm is 
given inj G Frazer, Pausamas, vol v The official account is entitled 
Fondles de Delphes Tor history see Hiller von Gartnngcn in Pauly 
Wissowa, Rcalcncyclopadie, s v “Delphi ” For cult Jit L R rarncll, 
Cults oj the Greek Slates, iv 179-318 

DELPHINIA, a festival of Apollo Delphinius held annually 
on the 6th (or 7th) of the month Munychion (April) at Athens 
All that is known of the ceremonies is that a number of girls 
proceeded to his temple (Delphinium) carrying suppliants’ 
branches and seeking to propitiate Apollo, probably as a god 
having influence on the sea It was at this time of the year that 
navigation began again after the storms of winter According 
to the story in Plutarch ( Theseus , 18), the festival was instituted 
by Theseus (q v ) to commemorate his voyage to Crete 

See A Mommsen, Festcder Stadt Allien (1898) , Preller-Robert, 
I, 260, P Stengel, Die gniclusclit Kuitus-altertumer (1898), Darem- 
berg and Saglio, Dtclionnaire des anliquiUs, G F Schocmann, Grtech- 
tsche Allertimer (4th ed , 1897-1902) 

DELPHINIUM, a genus of herbaceous plants of the crow- 
foot family (Ranunculaceac), comprising 150 or more species, 
native to north temperate regions, several of which are widely 
cultivated for their irregular but very showy flowers The rocket 
larkspur ( D Ajacts) occurs m Great Britain and is somewhat 
naturalized in the eastern United States and Canada Upwards 
of 40 species are natives of North America, most numerous in 
the Rocky Mountain region and on the Pacific coast, some of 
which are poisonous to grazing animals Among the best known 
arc the dwarf larkspur (D tricorne), the tall larkspur (D exalta- 
tum), and the prairie larkspur (D cm ohmanim) of the eastern 
and central states, the mountain larkspur ( D occidintalc), of the 
central Rockies, and the cardinal larkspur ( D cardmale), and 
the red larkspur ( D nudicaule ), of the Pacific coast Among 
the most extensively cultivated forms are the rocket larkspur, 
native to Europe, the field larkspur ( D Consoltda), native to 
Asia, the bouquet larkspurs derived from D grandiflorum, of 
eastern Asia, and the candle larkspurs, probably derived chiefly 
from D elatum, of Eurasia 

DELPHINUS, a small constellation (qv) appearing in the 
northern hemisphere not far from Altair, the brightest star of the 
constellation Aquila (qv) As its name signifies, it was supposed 
by the ancients to represent a dolphin y Delphim is a double 
star, the yellowish component being of magnitude 4, and the 
bluish component of the 5th magnitude (see Star) 

DELPHOS, a city of western Ohio, USA.ra Allen and Van 
Wert counties, 70 mi S W of Toledo It is on federal highway 30, 
and is served by the Nickel Plate, the Akron, Canton and Youngs- 
town and the Pennsylvania railways The population in 1950 was 
6,269, in 1940, 5,746 by federal census The city has railroad 
shops, a galvanizing plant and other manufacturing industries 

DEL RIO, a city of southwestern Texas, U S , on the Rio 
Grande, 150 mi W of San Antonio, county seat of Val Verde 
county Del Rio is on federal highways 90 and 277 and the 
Southern Pacific railway 

Across the Rio Grande is the Mexican city of Villa Acuna 
Population of Del Rio, 1950 census, was 14,191 Val Verde 
county (Del Rio) is the largest wool, sheep and lamb producing 
county m the United States 

Shipped annually from Del Rio are 8,000,000 lb of wool, 400,- 


000 limbs and j 000,000 lb of niohur The ciLy ins founded in 
1872 and has a commission form of government 

DELTA, the tract of coastal lind bounded by the most di 
vergent branches of a river’s mouth, and traversed bv othci 
tnbutaries of the stream The name comes from the shipe of the 
delta resembling the Greek (A) letter of that name This triangu 
lar area is formed from the fine silt brought dow n in suspension by 
a muddy river and is deposited when the river’s current becomes 
lneftectne on reaching the sea When tidal currents ire insignifi- 
cant, the delta advances seawards, forming a locil addition to the 
coastal land The term, by analogy, is now applied Lo 1 ike deltas 
and ilso to tributary river deltas In the litter case the feiture 
is usudlv small and occurs where a swift muddy tributary enters 
a slowly flowing main stream Lake deltis formed bv an entering 
stream at the side of a lake occasionally grow outwards as far as 
the opposile shore and result in the lake being divided into two 
separate water areas, c g , Thun and Brienz m Switzerland 

DELTA RAYS, a stream of slowly moving electrons emitted 
when a particles impinge on matter (see Radioactivity, Natu- 
ral) 

DELUC, JEAN ANDRE (1 727-1817), Swiss geologist and 
meteorologist, was born at Geneva on Feb 8, 1727 and spent his 
cailv manhood in business and politics in his native city He 
settled in England in 1773, and became reader to Queen Charlotte, 
a position which gave him a competency and leisure to travel 
in pursuit of his scientific studies Dcluc, who was a fellow of 
the Royal Society, died at Windsor on Nov 7, 1817 

His principal geologic il work Li tires physiques el morales sur 
les montagnes el sur l’ histone de la terre et dc I’Jiomme (1778, 
enl ed 1779) explained the six davs of the Mosaic creation as 
so many epochs preceding the actual slate of the globe Deluc 
discovered many important facts relating to heat and moisture 
He noticed the disappearance of heat in the thawing of ice about 
the same time that J Black founded on it his ingenious hypothesis 
of latent heat He ascertained that water was more dense about 
40° F (4 0 C) than at the temperature of freezing, expanding 
equally on each side of the maximum, and he was the originator 
of the theory, readvanced later by Dalton, that the quantity of 
aqueous vapour contained m any space is independent of the 
presence or density of the air, or of any other elastic fluid 

In the P/11/ Trans, 1773, appeared his account of a new hy- 
grometer, which resembled a mercurial thermometer, with an ivory 
bulb, which expanded by moisture, and caused the mercury to 
descend The first correct rules ever published for measuring 
heights by the barometer were those he gave in the Pltil Trans , 
Z77X, p 158 He sent to the Royal Society, in 1809, a long paper 
on separating the chemical from the electrical effect of the pile, 
with a description of the electric column and aerial electroscope, 
m which he advanced opinions so little m unison with the latest 
discoveries of the day, that the council deemed it inexpedient to 
admit them to the Transactions The paper was afterwards pub- 
lished m Nicholson’s Journal (xxvi), and the dry column de- 
scribed in it was constructed by various experimental philosophers 
This dry pile or electric column has been regarded as his chief 
discovery 

His other works include Recherches sur les modifications de 
Vatmosphire (Geneva, 3 vols, 1772), which contains accounts of 
many physical experiments, and Traiti iltmentaire de giologte (1809, 
Eng trans, 1809), in refutation of the Vulcanian theory of Hutton 
and Playfair Many of his papers on subjects kindred to those 
mentioned are to be found in the Transactions and in the Philosophical 
Magazine See Philosophical Magazine (Nov 1817) 

DELUGE is the name given to a great flood of water sub- 
mergmg the whole or a large part of the eartlFs surface Legends 
of such floods occur m the traditions of many peoples Collec 
tions of these legends have been made by several scholars, no 
tably R Andree (Die Flutsagen, 1891), M Winternitz (Die Flut 
sagen des Alterthums und der Naturvolker, 1901), and J G 
Frazer (Folklore m the Old Testament, vol 1 pp 104-361) 

Hebrew Traditions — The most familiar of these stories is 
that related in Genesis vi -ix It has long been recognized that 
the Biblical record consists of two distinct traditions which have 
been dovetailed by an editor to make a consecutive story One of 
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these comes from the Yahivist document J, the other fiom the 
“priestly” source P The matter common to the two traditions 
tells of God’s anger at the iniquity of mankind, whom He there- 
fore proposes to destroy by a flood Noah, whose piety finds 
favour m God’s eyes, is instructed to take into m “ark” his 
family and specimens of all beasts and birds (In J the animals 
fit for sacrifice are taken by sevens, the others by twos, but in 
P all alike by twos ) A great flood is caused by ram— P adds 
also an uprush of the subterranean waters — in which all men 
other than those m the ark perish, but God promises that no 
similar flood shall ever occur again Peculiar to the J story arc 
the details that Noah sends out birds from the ark to test the 
subsidence of the waters and that Noah, after he comes out of 
the ark, offers a sacrifice, which God smells Peculiar to the P 
story are the warning given to Noah, the elaborate instructions 
as to the making of the ark, and in particulai the mention of bitu- 
men, the resting of the ark upon a mountain m Ararat, and the 
rainbow sign No doubt there were parallels to some features in 
one or other documents which have disappeared m the dovetailing 
process The time notes show considerable variation In J the 
flood culminates in 40 days, in P it reaches its climax in 150 days 
In J the animals take seven days to entei the ark, but seemingly 
only one m P 

Babylonian Traditions, — Numerous traditions resembling 
the Genesis Story have been found m Babylonia Most of them 
are, unfortunately, but fragments The best-known forming the 
nth tablet of the Gilgamesh Epic, is elaborate, and the experi- 
ences of Utnapishtim, bear stnkmg resemblances to those of Noah 
The Gilgamesh story, for example, relates the sending forth from 
the ark of three birds in succession — dove, swallow, raven, instead 
of a dove three times as m Genesis (where the raven probably 
does not belong to the original text) It mentions the bitumen, 
using the same word as Genesis, and speaks of the ark grounding 
on a mountain The offering of the sacrifice is mentioned, with 
the detail, in almost identical words, that the gods smell the 
savour The Babylonian traditions reflect a higher level of civili- 
zation Utnapishtim takes into his ark not only animals but 
treasure and craftsmen of all kinds, so that not only all kinds of 
animals but all different crafts may be preserved One of the 
craftsmen was a sailor, to whom, very prudently, Utnapishtim 
entrusted the navigation of his vessel during the flood The ver- 
sion of Berossus, a Babylonian priest who wrote at Babylon c 
300 b c , which is doubtless much older than its recorder, shows 
also a care for literature in the detail that its hero buries before 
the flood a written account of “the beginning, middle and end of 
all things," disinterring it when the flood had gone But the 
Biblical story reaches the higher religious and ethical levels Its 
majestic conception of God is in striking contrast with the many 
gods of the Babylonian story, who suffer from human weaknesses 
such as cowardice, intrigue and deceit It is hardly fair to say 
that the Babylonian record is without ethical qualities In at 
least one version the piety of the hero is emphasized In the 
Gilgamesh version the god Ea protests that only the guilty should 
have been punished, from which it may be inferred that the flood 
was intended as a punishment for sinful men But in any case the 
sense of sin is much more definitely expressed m Genesis 

Relation Between Hebrew and Babylonian Traditions 
—However dear may be the moral and religious superiority of 
the Biblical versions it remains true that the many striking 
points of resemblance make it absolutely certain that they are 
not independent of the Babylonian traditions Since the latter 
are the older — even some of the written forms in which they 
come to us are several centunes older than the Mosaic period — 
thev must, if f he dependence be direct, be regarded as the cruder 
material which 'he Guiesis tradition has rehned It would hivi 
been posiible to-- the early Hebrews to learn the store either 
from Babylon nselr or, more probably from the C inaamtes for 
Canaan was very much under the influence of Babv Ionia This 
is, indeed, the view most generally held b> scholars It is urged 
that the story is much more likely 10 have arisen in a country 
liable to linmdil'ons like Babvlon than m Cinaan The clabo 
rate desenpnon 01 the ark, too, seems much more plausibly to 


have originated in Baoylonia than among a people so little accus- 
tomed to the sea and its wiys as were the Hebrews A T Clay, 
however, has effectively criticized the proposition that the de 
scnptions of the deluge exictly fit the alluvial plain of Baby- 
lonia In the cuneiform records the cause of the flood is invari- 
ably heavy rain, and not inundation from river or sea Statistics 
seem to show that the average rainfall in Babylonia is by no 
means heavy, and therefore one of the mam arguments for think- 
ing the story indigenous to Babylonia is weakened The theory 
of Suss, that the real cause of the flood was water driven m bv 
a typhoon from the Persian gulf, though accepled by many 
scholars, has no foundation in the tradition itself On the whole 
it is safer to conclude that, while there is undoubtedly a close 
kinship between the Biblical and the Babylonian traditions, the 
evidence hardly warrants a dogmatic assertion that the former 
are derived directly from the latter In view of the widespread 
prevalence of similar traditions, and of the fact that, like the 
account m Genesis, the one in the Gilgamesh Epic is probably 
composite, it would be safer to say that both derive material 
from some common source 

Greek Traditions — The most familiar of the Greek flood 
stones — later elaborated by Ovid — is that told by Apollodorus 
It recounts how Deucalion, king of the country round Phthia, 
and his wife, Pyrrha, escaped from a flood caused by Zeus pour 
mg water on the earth The escape was made in a chest, which 
Deucalion had previously constructed on the advice of his father 
Prometheus In this they floated for nine days over the sea, until 
the chest grounded on Mt Parnassus After the rain had ceased 
Deucalion emerged from the chest and offered sacrifice to Zeus 
Being granted a boon by the god he chose men, Zeus bade him 
throw stones over his head, and these became men, while stones 
similarly thrown by Pyrrha became women It is true that the 
story in this form is not older than the 2nd century b c , but 
Hellanicus, a historian of the 5th century b c , has a version of it 
m which the chest grounds on Mt Othrys in Thessaly, and 
slightly older is the version of Pindar, in which the mountain is 
Parnassus A Megarian account specifies Mt Gerania 

But the tradition varies in features more important than this 
in some versions Deucalion is replaced by Ogyges, founder of 
Thebes m Boeotia, or by Dardanus, who was a king m Arcadia 
Frazer hazards the guess that the Ogyges story may be founded 
on an extraordinary inundation of the Copaic lake, which for 
merly occupied a large part of central Boeotia, and thinks this 
theory may find some support from the Dardanus legend, for m 
one tradition the birthplace of Dardanus was Pheneus in north- 
ern Arcadia, and “no valley m Greece is known to have been 
from antiquity subject to inundations on so vast a scale and for 
such long periods as the valley of Pheneus ” On the whole, how 
eveif, he is more inclined to the theory that the story may have 
been suggested by a desire to explain the origin of the gorge of 
Tempe, which was thought to be the opening burst by a vast lake 
once dammed by the circle of the Thessalian mountains It is 
not easy to trace connection between the Greek and Babylonian 
traditions The most likely link would be Hittite tradition But 
though it is asserted that the Hittite deluge hero U 1 (l)ush is 
the same as Ulysses (=Odysseus) this does not help very much 

Other Traditions — Apart from Greece flood legends are 
comparatively rare in Europe Examples are found in Wales, 
Lithuania and Iceland, the last-named has a stnkmg note of dif- 
ference in. that its deluge is caused by blood flowing from a 
wounded giant India furnishes much material in the later 
Sanskrit bterature The earliest record goes back to the 6th 
century B C It tells how the hero, Manu, was warned by a fish 
of the coming flood, and advised to prepare a ship as a means of 
escape When the flood came Manu’s fish towed the ship to a 
mountain in the far north After the waters had receded Manu 
offered a sacrifice, from the materials of which a woman was 
evolved This story is repeated, with variations, in still later 
Sanskrit books, and similar stories are found m the folk-lore of 
existing Indian tribes In Frazer’s opinion the mam theme of 
the legend may be aboriginal and form the source of the San- 
skrit versions He is also inclined to agree with Sir Marc Aurel 
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Stein that one at least of the stories may be explained as the 
product of imagination working on the existence of a gorge, 
which, like the gorge of Tempe mentioned earlier, drains an area 
enclosed by mountains 

Deluge stories are found m China, Burma, Cochin China, 
Malay, the Indian archipelago, among the aborigines of Australia, 
in New Guinea, and abundantly in the islands of Melanesia, 
Polynesia and Micronesia They are plentiful abo in South, 
Central and North America 

A survey of the whole field shows that deluge stories are com- 
mon in Southern Asia, but not found in the rest of that continent, 
the examples quoted from China and Japan generally not answer- 
ing to the description of universal inundations Europe furnishes 
a few, Africa hardly any It is especially noteworthy that we 
have none from the valley of the Nile On the other hand, America 
and the islands of the Southern Seas are prolific in these stories 

Origin of Traditions — Are these widespread legends con- 
nected? The Sumerian story seems to be the oldest, but it is 
difficult to derive the others from it Frazer is certain that the 
Hebrew story descends from the Babylonian, but sees no decisive 
grounds for believing that the others do He emphatically, and 
nghtly, rejects the view that the various deluge traditions were 
originally myths relating to the voyages of the sun and moon in 
the heavens His own view is that many of the stories may anse 
from the inundations caused by the far-reaching tidal waves that 
accompany earthquakes, and some from inundations caused bv 
rain Frazer’s final verdict is “while many diluvial traditions are 
based on reminiscences of catastrophes which actually occurred, 
there is no good ground for holding that any such traditions are 
older than a few thousand years at most, wherever they appear 
to describe vast changes m the physical configuration of the globe 
they probably embody, not the record of contemporary witnesses, 
but the speculation of much later thinkers ” 

Bibjiography — B esides the collections named at the beginning of 
the article see Skinner, “Genesis,” Internal Cnt Comm pp 147-181 
(1910) , W L Wardle, Israel and Babylon, pp 203-235, (1925) , 
articles “Deluge” in Encyc of Religion and Ethics and Encyclopaedia 
Bibhca, “Flood” in Hastings’ Dictionary of the Bible (W L W) 

DELUSION is an erroneous belief, usually rather persistent 
and more elaborate m character than hallucinations or illusions, 
inasmuch as it is commonly based on more or less elaborate, if 
fallacious, reasoning Delusions may result from ignorance or 
prejudice, or they may be due to mental abnormality, known as 
"delusional insanity ” In the most serious cases they are confined 
to a few subjects such as persecution or personal eminence, etc 
See Abnormal Psychology, Hallucination, Illusion 
DELYANNI, THEODOROS (1826-1905), Greek states- 
man, was born at Kalavryta, Peloponnesus, in 1826 He studied 
law at Athens, and entered the civil service In 1862, he became 
minister for foreign affairs In 1867 he was minister at Pans 
In the so called “Oecumenical Ministry” of 1877 he voted for 
war with Turkey, and on its fall he entered the cabinet of 
Koumoundoros as minister for foreign affairs He was a repre- 
sentative of Gieece at the Berlin congress in 1878 From this 
time forward, and particularly after 1882, when Tncoupi again 
came into power at the head of a strong party, the duel between 
these two statesmen was the leading feature of Greek politics 
(See Greece Modern History ) Delyanm first formed a cabinet 
in 1885 , but his warlike policy ended m failure He returned to 
power in 1890, with a radical programme, but his failure to deal 
with the financial crisis produced a conflict between him and 
the king, and lus disrespectful attitude resulted in his summary 
dismissal in 1892 In 1895, however, he again became prime 
minister, and was at the head of affairs during the Cretan crisis 
and the opening of the war with Turkey in 1897 The humiliating 
defeat which ensued — though Delyanm himself had been led into 
the disastrous war policy to some extent against his will— caused 
his fall m April 1S97, the king again dismissing him from office 
when he declined to resign Delyanm kept his own seat at the 
election of 1899, but his following dwindled to small dimensions 
He was again president of the council and minister of the interior 
when, on June 13, 1905, he was murdered in revenge for the 
rigorous measures taken by him against gambling houses 
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DEMADES ( c 380-318 b c Athenian orator At one time 
a common sailor, he rose by his eloquence and unscrupulous 
character to a prominent position He espoused the cause of 
Philip in the war against Olvnthus, and thus became the enemy 
of Demosthenes, whom he at first supported He fought against 
the Macedonians at Chaeroneia, and was taken prisoner On his 
release he helped to negotiate peace between Macedonia and 
Athens He continued to be a favourite of Alexander, and, 
prompted by a bribe, saved Demosthenes and the other obnoxious 
Athenian orators from his vengeance It was also chiefly owing to 
him that Alexander, after the destruction of Thebes, treated 
Athens so leniently His conduct m supporting the Macedonian 
cause, yet taking bribes from the opposite party, caused him to be 
heavily fined more than once , and he was finally deprived of his 
civil rights He was reinstated <322) on the approach of Anti 
pater, to whom he was sent as ambassador Before setting out 
he persuaded the citizens to pass sentence of death upon Demos 
thenes and his followers, who had fled from Athens The result of 
his embassy was the conclusion of a peace greatly to the disad- 
vantage of the Athenians In 318 (or earlier) he was again sent 
to Antipater, who, learning that he had intrigued with Perdiccas, 
put him to death 

A fragment of a speech (Uepl SaSeeaerlas), hearing his name, in 
which he defends his conduct, is to be found in C Muller’s Oratores 
Attici, 11 438, but its genuineness is exceedingly doubtful 

DEMAGOGUE, a leader of the popular as opposed to any 
other party (Gr < 5 ?jgay«y 6 s, from kytiv, to lead, and 5 rjp.oi, 
the people) Used m an invidious sense, a mob leader or orator, 
one who for his own political ends panders to the passions and 
prejudices of the people 

DEMAND In economics, as in trade, demand denotes the 
extent of the outlet or market which the wants and preferences of 
buyers, joined to their purchasing powei , establish for particular 
goods or services Demand is always relative to price, and the 
character of the relation is commonly exhibited in treatises on 
economics either arithmetically (in “demand schedules”) or dia- 
grammatically (in “demand curves”) by showing in sequence 
the amount of a commodity which supposedly would be pur- 
chased at each price in an ordered scries of prices The inac- 
curate statement that “an increase of prices will diminish de- 
mand” really means that an increase in price will diminish the 
volume of potential sales The statement "an increase of demand 
will raise the price” means that a shift to the right in the position 
of the demand curve tends to raise the price The relationship 
between price and the amounts which buyers will pui chase 
is generally inverse, that is, sales volume is commonly larger 
at lower than at higher prices This elementary theorem rests in 
the first instance upon common observation of the facts of the 
market, but it can be explained by or related to the way m which 
households and individual consumers apportion their expenditures 
Most goods serve a variety of purposes, and these purposes differ 
greatly in importance If the price of a commodity increases, 
consumers generally cannot continue to buy it in undimimshed 
quantities without cutting into their expenditures for other goods 
so deeply as to sacrifice some of their relatively important uses 
They will prefer to give up some relatively unimportant uses of 
the commodity which has increased in price, and will therefore 
reduce their purchases of it 

The extent to which a change of pnee affects the quantity of a 
commodity winch can be sold is called the elasticity of demand 
The greater the ratio of the proportionate change in potential 
sales volume to the proportionate change in price, the greater 
is said to be the elasticity of demand TJjis ratio is called 
the co-efficient of elasticity Thus if a large wheat or cotton 
crop will sell for less in the aggregate than a smaller crop 
would have sold for, within certain limits, the demand for 
wheat and cotton is comparatively inelastic, and the co-efficient 
of elasticity is less than unity In general, the demand for neces- 
saries, for goods for which there are no substitutes, and 
for goods the use of which creates a habit is relatively inelas- 
tic The elasticity of the demand for any commodity is rarely the 
same over any considerable range of prices The demand for salt, 
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for example, would be much less elastic it high than it low prices 
H L Moore and other scholars, by making skilful use of stitislirs 
of the production and prices of cutun commodities and of the 
general movements of prices, hive been ible to hnd foimulie 
which express approximately the rehlions (for the time being) 
between the prices of those commodities ind the demand for them 
These empirical laws of demand add materially to our eco 
nomic knowledge, ind promise to be useful in forecasting the 
probable effects of increased or decreased pioduction upon prices 
The demand for any one commodity is dependent not only upon 
its own price but upon the prices of other goods as well There 
are many instances of joint demand, as where a falling otf of the 
price of fresh fruit leads to increased purchasing of sugar, and 
of competing demand, as where a reduction of the cost of electric 
lighting leads to a smaller use of illuminating gas So far, indeed, 
as a change of the price of any commodity whatsoever affects 
the amount of money expended for it, the demand for other goods 
must be affected The demands for labour, land, and productive 
instruments are derived from the demands for their products In 
some instances the relation between the demand for consumer’s 
goods and the derived demand for productive goods and services is 
fairly direct and simple More often, however, this relation is ex- 
ceedingly intricate, because productive agents can be combined m 
various ways and in various proportions What the most eco 
nomical combination of productive agents for any one purpose is 
will depend upon the demand not for one but all of their possible 
products 

See also Economics, Supply and Demand, Price (W I K) 
DEMAND AND SUPPLY see Supply and Demand 
DEMAND LOAN see Call Monei 
DEMANTOID see Garnet 

DEMARATUS, king of Sparta of the Eurypontid line, suc- 
cessor of his fathei Ariston (Done Aafikparos, Ionic Ai jh&ptjtos) 
He is known chiefly for his opposition, to his colleague Cleo- 
menes I (q v ) in his attempts to make Isagoras tyrant in 
Athens and afterwards to punish Aegma for medizing He did 
his utmost to bring Cleomenes into disfavour at home Thereupon 
Cleomenes urged Leotychides, a relative and personal enemy of 
Demaratus, to claim the throne on the ground that the latter 
was not really the son of Ariston The Delphic oracle, bribed by 
Cleomenes, pronounced m favour of Leotychides, who became 
king (491 bc) Soon afterwards Demaratus fled to Darius, who 
gave him the cities of Pergamum, Teuthrania and Hahsarna, 
where his descendants were still ruling at the beginning of the 4th 
century (Xen Anabasis , 11 1 3, vu 8 17, Hellemca , m 16), to 
these Gambreum should perhaps be added (Athenaeus 1 29 f ) 
He accompanied Xerxes on his expedition to Greece, but the 
stones told of the warning and advice which on several occasions 
he addressed to the king are scarcely historical 
See Herodotus v 7 5, vi 50-70, vn , later writers either reproduce 
or embellish his narrative (Pausamas 111 4, 3-5, 7, 7-8, Diodorus -a 6, 
Polyaenus u *o, Seneca, De benefiens , vi 31, 4-12) The story that 
he took part in the attack on Argos which was repulsed by Telesilla, 
the poetess, and the Argive women, can hardly he true (Plutarch, 
Mid virt 4, Polyaenus, Strut vni 33, G, Busolt, Grtcchtsche Gescht- 
ohte, 11 583, note 4) (M N T ) 

DEMAVEND, MOUNT An extinct volcano m the Elburz 
mountains, Persia, with an altitude of 17,930 feet It has supplies 
of sulphur and pumice 

DEMENTIA PRAECOX; see Insanity 
DEMERARA, one of the three counties of British Guiana, 
taking its name from the river Demerara (See Guiana ) 
DEMESNE, that portion of the lands of a manor not granted 
out in freehold tenancy, but (a) retained by the lord of the 
manor for his own use and occupation or (6) let out as tene- 
ment"! land to his retainers or “\iilani” This demesne lend, 
originally held at the will 01 the lord, m course of time came to 
acquire fixilv of tenure, and developed irto the modern copyhold 
(ree Manor) It is from demesne a- u-ed m sense (a) that 
the modern restricted use ot the word comes 1 1 , land immedi- 
atelv surrounding the mansion or dwelling hou<e, the p>rk or 
chase D^trcsre of the Cro ui , or loyal demesne was that pari 
of tht crown linjs not grinted out to feudal tenanis, but which 


remained under the management of stewards appointed by thp 
crown These clown lands, since the accession of George III , 
have been appropriated by parliament, the soveiugn receiving in 
lelurn a fixed annual sum (sre Crown Lands Civil Li&i) 
liuicnt demesne signified lands 01 manors vested m the long at the 
Norm in Conquest There were special puvileges surrounding 
tenancies of these lands, such as freedom from tolls and duties, 
exemption from danegeld and ameicement, from sitting on juries, 
etc Hence, the phrase “ancient demesne” came to bc applied to 
the tenure by which the lands were held Land held in ancient 
demesne is sometimes also called customary freehold (itt Copy 
hold) 

DEMETER, m Greek mythology, daughter of Cronus and 
Rhea and sister of Zeus, goddess of agriculture Her name has 
been explained as (1) “grain mother,” fiom Sijal, the Cretan form 
of feiai, “barley,” or (2) “earth mother,” or rather “mother 
earth,” 53 . being regarded as the Doric form of yij She is rarely 
mentioned in Homer, nor is she included among the Olympian 
gods 

The central fact of her legend was the story of her daughter 
Persephone After her carrying off by Hades (see Persephone), 
Demtter revealed to the people of Eleusis, where she had been 
hospitably received, her seciet rites (see Triptolemus ) This is 
the legendary origin of the famous Eleusiman mysteries (see 
Mystery) The Eleusinm, sometimes confused with them, were 
a distinct festival 

Demeter is a mother goddess Besides Zeus, she has a consort 
Iasion, who “lay with her m a thrice ploughed field” (Homer, 
Od v 125 et seq), and to whom she bore Plutus (qv ) — 
“Wealth,” (* e , abundant produce of the Soil) The story is com- 
pared by Frazer ( Golden Bough, 3rd ed vn 207) with the West 
Prussian custom of the mock birth ol a child on the harvest field, 
the object being to ensure a plentiful crop for the coming year In 
Homer the scene is laid in Crete, and may well represent part of 
the ritual or mythology of the Cretan goddess Erysichthon 
(“tearer up of the earth”), son of Tnopas or Myrmidon, having 
cut down the trees m a grove sacred to the goddess, was punished 
by her with terrible hunger (Callimachus, Hymn to Demeter, 
Ovid, Metam , vm 738 878) Of this story no very convincing 
explanation has yet been put forward, perhaps Erysichthon may 
be explained as the personification of the labourer, who, by the 
systematic cultivation and tilling of the soil, endeavours to force 
the crops instead of allowing them to mature unmolested as in the 
good old times 


Demeter, however, was not limited to com, but extended to vege- 
tation generally and all the fruits of the earth, with the curious 
exception of the bean, the use of which was forbidden at Eleusis, 
and for the protection of which a special patron was invented In 
this wider sense Demeter is akin to Ge, with whom she has 
several epithets m common, and is sometimes identified with 
Rhea-Cybele, thus Pindar speaks of Demeter xaAxi/cporos 
(“bronze-rustling"), an epithet obviously more suitable to Rhea- 
Cybele than Demeter (see Corybantes) 

Another important aspect of Demeter was that of a divinity of 
the under-world, as such she is xfloidci (earth-goddess) at Sparta 
and cspcmlly at Hermione in Argohs where, at the festival 
Chthonia, a cow (representing, according to Mannhardt, the spirit 
of xegeta ion), which voluntarily presented itself, was sacrificed 
h> three old w omen Those joining m the procession wore garlands 
of lh( flower called huakmthos The remarkable epithets, ’Epivvs 
1 nwigir’) and MeXaiva ("the black one”), as applied to De- 
meter, were both localized in Arcadia, the first at Thelpusa (or 
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rather Onkeion dose by ), the second at Phigaleia (sec W Immer 
wahr, Die Kultc mid My then Arkadiens, 1 1891) According to 
the Thelpusan story, Dcmeter, during her wanderings m search 
of Persephone, changed herself into a mare to avoid the persecu- 
tion of Poseidon The god, however, assumed the form of a 
5tdlion, and the fruit of the union was a daughter of mystic 
name and the horse Areion or Anon (q v ) Demeter, at first 
enraged, afterw irds calmed down, and washed herself in the river 
Ladon by way of punficition An almost identical story was 
cuirent in the neighbourhood of Tilphossa, a Boeotian spring, and 
a similar one at Phigaleia, where, in a cave still called Mavrospelya 
(“black cave’ ), there was an image of the goddess, a female form 
seated on a rock, but with a horse’s head and mane, to which were 
attached snakes and other wild animals It was clothed m a black 
garment reaching to the feet, and held in one hand a dolphin, in 
the other a dove 

Both /icXaiva and epivvs, according to Farncll, are epithets of 
Demeter as an earth goddess of the under-world The first has 
been explained as referring to the gloom of her abode, or the 
blackness of the withered corn According to Farnell, the mean 
ing of the epithet is to be looked for in the original conception of 
Erinys, which was that of an earth-goddess akin to Ge, thus nat 
urally associated with Dcmeter, rather than that of a wrathful 
avenging deity 

Various interpretations have been given of the horse headed 
form of the Black Demeter (1) that the horse was one of the 
forms of the corn-spirit m ancient Greece, (2) that it was an 
animal "devoted” to the chthonnn goddess, (3) that it is totem 
istic, (4) that the form was adopted from Poseidon Hipptos, 
who is frequently associated with the earth-goddess and is said to 
have received the name Hipptos first at Thelpusa, in order that 
Demeter might figure as the mother of Areion (for a discussion of 
the whole subject see Farnell, Cults, 111 p 50 62) In anv case 
the association of Poseidon, representing the feitihzing element 
of moisture, with Demeter, who causes the plants and seeds to 
grow, is quite natural 

Demeter also appears as a goddess of health, of birth and of 
marriage, and a certain number of political and ethnic titles is 
assigned to her, the most important being ’ Aiupiurvovls , at Anthela 
near Thermopylae, as patron goddess of the Amphictyomc league, 
subsequently so well known in connection with the temple at 
Delphi 

Brief mention may here be made of certain agrarian festivals 
held m honour of Demeter 

1 Halda, obviously connected with fcXo>$ (“threshing floor”), 
begun at Athens and finished at Eleusis, where there was a thresh 
ing floor of Triptolemus, m the month Poseideon (December) 
This date, which is confirmed by historical and epigraphical evi- 
dence, seems inappropriate, and it is suggested (A Mommsen, 
Feste der Stadt Athen, p 365 et seq ) that the festival, originally 
held in autumn, was subsequently placed later, so as to synchro- 
nize with the winter Dionysia Dionysus, as the god of vines, and 
(in a special procession) Poseidon <pur6.\/uos (“god of vegeta- 
tion”) were associated with Demeter In addition to being a 
harvest festival, marked by the ordinary popular rejoicings, the 
Halda had a religious character The Lirapx^ (“first fruits”) 
were conveyed to Eleusis, where sacrifice was offered by a priest- 
ess, men being prohibited from undertaking the duty A rcXenj 
(“initiatory ceremony") of women by a woman also took place 
at Eleusis, characterized by obscene jests and the use of phallic 
emblems The sacramental meal on this occasion consisted of 
the produce of land and sea, certain things (pomegranates, honey, 
eggs) being forbidden for mystical reasons Although the offerings 
at the festival were bloodless, the ceremony of the presentation 
of the h.itapxo.1 was probably accompanied by animal sacrifice, 
Mommsen, however, considers the offerings to have been pastry 
imitations Certain games (ird rpios hy&v), of which nothing is 
known, terminated the proceedings In Roman imperial times 
the ephebi (q v ) had to deliver a speech at the Halda 

2 Chloeia or Chlma, the festival of the corn beginning to 
sprout, held at Eleusis m the early spring (Antbestcrion) m 
honour of Demeter Chloe, “the green,” the goddess of growing 


vegetation This is to be distinguished from the later sacrifice 
of a ram to the same goddess on the oth ot the month Thargelion, 
probably intended as an act of propitiation It has been identified 
with the Prochanstcria (sometimes called Proschatretcria), an 
other spring festival, but this is doubtful The scholiast on Pindar 
(01, ix 150) mentions an Athenian harvest festival Euchuristeria 

3 Proerosia, at which prayers were offered for an abundmt 
harvest, before the land was ploughed for sowing It was also 
called Proarltouna, an indication that it was held before the ris- 
ing of Arcturus According to the traditional account, when 
Greece was threatened with famine, the Delphic oracle ordered 
first fruits to be brought to Athens from all parts of the country, 
which were to be offered by the Athenians to the goddess Deo on 
behalf of all the contributors The most important part of the 
festival was the three sacred ploughings — the Athenian mb vd\iv } 
the Eleusiman on the Rharun plain, and the Soirian (a com 
promise between Athens and Eleusis) The festival itself took 
place, probably some time in September, at Eleusis In later times 
the ephebi also took part m the Proerosia 

4 Thahtsia, a thanksgiving festival, held in autumn after the 
harvest in the island of Cos (see Theocritus vn ) 

5 The name of Demeter is also associated with the Sktrophom 
(see Athena) It is considered probable that the festival was 
originally held in honour of Athena, but that the growing impor- 
tance of the Eleusinia caused it to be attached to Demeter and 
Kore 

The attributes of Demeter are chiefly connected with her char- 
acter as goddess of agriculture and vegetation — ears of corn, the 
poppy, the mystic basket (kalathos) filled with flowers, corn and 
fruit of all kinds, the pomegranate being especially common Of 
animals, the pig is her favourite, owing to its productivity and the 
cathartic properties of its blood As a chthoman divinity she is 
accompanied by a snake, the myrtle, asphodel and narcissus 
(which Persephone was gathering when carried off by Hades) 
also are sacred to her 

In Greek art, Demeter resembles Hera, but she is more 
matronly and of milder expression, her form is broader and 
fuller She is sometimes riding in a chariot drawn by horses or 
dragons, sometimes walking, sometimes seated upon a throne, 
alone or with her daughter The Demeter of Cnidus m the British 
Museum, of the school of Praxiteles, apparently shows her mourn- 
ing the loss of her daughter 

The Italians identified Demeter with their own Ceres (q v ) 

Bibliography —Besides authorities cited in the text, see W Mann- 
hardt, Mythologische Forscltungen (1884) , J E Harrison, Pro- 
legomena to the Study of Greek Religion (1903), Prellcr-Robert, 
Grtechtsche Mylhologte, 4th ed 1 , p 747 et seq , 0 Gruppe, 
Grtechische Mytliologie mid Rehgtonsgeschichle, 11 (1907), and the 
classical dictionaries 

DEMETRIA, an obscure festival or rite of Demeter, prob- 
ably Athenian, m which the participants beat each other with 
whips of twisted bark, a well-known fertility charm (Pollux 1 
37, Hesych sv y,bporrov) Also a name given to the Attic 
Dionysia in compliment to Demetrius Pohorcetes (Plut , De- 
metrius, 12) 

See Stengel in Pauly Wissowa, Realencyk , iv 2,764 

DEMETRIUS, king of Bactna, was the son of the Graeco- 
Bactnan king Euthydemus, for whom he negotiated a peace with 
Antiochus the Great in 206 (Polyb xi 34) Soon afterwards he 
crossed the Hindu Kush and began the invasion of India (Strabo 
xi 516), he conquered the Punjab and the valley of the Indus 
down to the sea and to Gujerat The city of Sangala, a town of 
the Kathaeans m the Punjab (Arrian v 22, 2 et seq ) he named 
after his father Euthydemia (Ptol vn 1 46) That his power ex 
tended into Arachosia (Afghanistan) is prov?d by the name of 
a town Demetrias near Kandahar (Isidor, Charac 19, cj Strabo 
xi 516) On his coins he wears an elephant’s skm with trunk and 
teeth on his head, on bronze coins, which have also an Indian 
legend in Kharoshti letters (see Bactria), he calls himself the 
unvanquished king (BacrtXeoij aviKqrov Arjp,rjTplov) One of his 
coins had already the square form used in India instead of the 
circular Eventually he was defeated by the usurper Eucratides 
(q v ), who meanwhile had nsen to great power in Bactna About 
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his death we know nothing, Ins >oung son Euthydemus II (known 
only from coins) can have ruled only a short time (Ed M ) 

DEMETRIUS I (337 -283 b c), King of Macedonia, sur 
named Poltorceles (“Besieger”), son of Antigonus Cyclops and 
Stratomce In 321 he married Phila, daughter of Antipiter AL 
the age of twenty two he was left by his father to defend Syria 
against Ptolemy the son of Lagus , he was totally defeated near 
Gaza (312), but soon partially repaired his loss by a victory in the 
neighbourhood of Myus After an unsuccessful expedition against 
Babylon, and several campaigns against Ptolemy on the coasts of 
Cilicia and Cyprus, Demetrius sailed with a fleet of 250 ships to 
Athens He freed the city from the power of Cassander and 
Ptolemy, expelled the garrison which had been stationed there 
under Demetrius of Phalcrum, and besieged and took Munychia 
(307) After these victoues he was worshipped by the Athenians 
as a tutelary deity under the title of Soter (“Preserver”) I11 
the campaign of 306 against Ptolemy he defeated Menelaus (the 
brother of Ptolemy) in Cyprus, and completely destroyed the 
naval power of Egypt 

Demetuus and his father then adopted the royal title, thereby 
(and by their coinage) claiming the whole of Alexander’s empire 
\ joint expedition into Egypt, Demetuus m. command of the fleet, 
was a failure In 305 he endeavoured to punish the Rhodians for 
having deserted his cause, and his ingenuity m devising new 
instruments of siege, m his unsuccessful attempt to reduce the 
capital, gained him the appellation of Pohorcetes He returned to 
Greece to deal with Cassander again After a riotous winter in 
which he even shocked Athens, he drove the Cassandrian party 
out of the Peloponnese, called a conference at the Isthmus, and 
re organized Philip’s League of Corinth, much on the same lines, 
except that it rested on democracies in the constituent states It 
was to meet at the Great Games (6 times in 4 years), and to in- 
clude tubes (Jtdvri), 1 a , peoples not organized into city states 
Eventually Seleucus, Cassander and Lysimachus united to destroy 
Antigonus and his son The hostile armies met at Ipsus m 
Phrygia (301) Antigonus was killed m the battle and Demetrius 
retired to Ephesus, defeated Many enemies rose up against him, 
even the Athenians refused to admit him to their city Demetrius 
ravaged the teintory of Lysimachus, and effected a reconciliation 
with Seleucus who married his daughter Demetrius gained pos- 
session of Athens then oppressed by the tyranny of Lachares In 
the same year (294) he established himself on the throne of 
Macedonia by the murder of Alexander, son of Cassander, but, 
expelled by the combined forces of Pyrrhus, Ptolemy and Ly- 
simachus, he passed into Asia where he was forsaken by his troops 
and surrendered to Seleucus His son Antigonus offered all his 
possessions and even his own liberty to have his father set free 
but without avail Demetrius died in 283 after a confinement of 
three years 

See Life by Plutarch , Diod Sic xix , xx , Wilamowitz-Moellendorff , 
Anhgonos von Karystos, De Sanctis, Contnbuti alia storia Atemese 
in Beloch’s Studi di slona atUtca (1893) , Fergusson in Lehmann’s 
Beilrage s alt Gesch ( Klto ), vol v (1905)1 also authorities under 
Macedonian Empire 

DEMETRIUS n, son of Antigonus Gonatas, reigned from 
239 to 229 bc He had already during his father’s lifetime dis- 
tinguished himself by defeating Alexander of Epirus at Derdia 
and so Saving Macedonia (about 260) On his accession he had to 
f-cc a coalition which the tvo gu.it k agues usually in ah, tlm 
Aetolun md Ulacn formed ngun-t the Mu "(Ionian po\ 11 flu 
succeeded in dealing this cod'Uon =eicre blo\ - »■ rc-ting Bo.oria 
from their .I'hircc The nvolut on in Lpirus, vlmh -ubs'i uud 
a republican league for die moa-rchy gnnrh * tokened his 
no«i ion Dtmem*,- had also >o delet'd M^udotua "gainst the 
v'd peonies of .he rorth \ Da 1 tie % ith the I) rdini.uis iCined 
o'it d'sistroi Jv aid he (bee 1 hortlj atrerwards leawpg Philip, 
hw =vi \v Chrwia, si ill a child Po-mcr \ ive ot Demetrius 
wire Stiatonice the dough' ei of the ^eieucic king Wio'iiis I, 
Phth.a, the 0 icghlcr 01 \Lxandci of Tpirus and Nieui, (he 
wul 01 of hi- rousin Mexai dei 

S' Hill* ill flit ,t cl Greer*, vol \i. (iSr), \d ITilm Gn ch 
C, o< v f i8c 1 ) H Nilsc Gii! *t grirr' <i md . t> 5 mini, 
vol u f iS(,gf,J Baloch Crnch Crack, vol hi 11904J 


DEMETRIUS, the name of three kings of Syria 

Demetrius I (d rso bc), surnamed Soter, was sent to Rome 
as a hostage during the reign of his father, Seleucus IV Philopa- 
tor, but after his father’s death in 175 bc he escaped and seized 
the Syrian throne (162 bc ) after murdering King Antiochus V 
Eupator He was called Soter, or Saviour, by the Babylonians, 
whom he delivered from the tyranny of the Median satrap, 
Timarchus, and is famous in Jewish histoiy for his contests with 
the Maccabees Demetrius fell in battle against the usurper, 
Alexander Balas, in 150 b c 

Dlmetrius II (d 125 bc), surnamed Nicator, son of De 
metnus I , fled to Crete after the death of his father, but about 
147 bc, with the help of Ptolemy VII , Philometor, king of 
Egypt, regained his father’s throne In 140 bc he marched 
against Mithudates, king of Parthia, but was held captive for 
ten years, regaining his throne about 129 b c on the death of his 
brother, Antiochus VII , who had usurptd it But he was hated 
for his cruelty, and during another civil war was defeated at 
Damascus, and killed near Tyre His successor was his son, 
Antiochus VIII Grypus 

Demetrius III (d 88 bc ), called Euergetes and Philometor , 
was the son of Antiochus VIII Grypus By the assistance of 
Ptolemy VIII Lathyrus, kmg of Egypt, he recovered part ot lus 
Syrian dominions from Antiochus X Eusebes, and held his couit 
at Damascus In attempting to dethrone his brother, Philip 
Epiphanes, he was defeated by the Arabs and Parthians, and 
kept prisoner in Parthia by King Mitbridates until his death 

DEMETRIUS, a Cynic pbilosophei, born at Sunium, who 
lived at Corinth and in Rome during the reigns of Caligula, Nero 
and Vespasian He was an intimate friend of Thrasea Paetus and 
Seneca He was equally impervious to the bribes of Caligula and 
the anger of Vespasian who banished him He leached the logical 
conclusion of Cynicism in attaching no real importance to sci- 
entific data 

DEMETRIUS, a Greek sculptor of the early part of the 4th 
century b c , who is said by ancient critics to have been notable 
for the life-like realism of his statues His portrait of Pelhchus, 
a Corinthian general, was admired by Lucian He was contrasted 
with Cresilas (qv), an idealizing sculptor of the generation 
before Since, however, the peculiarities mentioned by Lucian do 
not appear in Greek portraits before the 3rd century b c , and 
since the Greek art of the 4th century consistently idealizes, there 
would seem to be a difficulty to explain The date of Demetrius 
is confirmed by inscriptions found on the Athenian Acropolis 

(PG) 

DEMETRIUS DONSKOI (“op the Don”) (1350-1389), 
grand duke of Vladimir and Moscow, son of the grand duke Ivan 
Ivanovich by his second consort Alexandra, was placed on the 
grand-ducal throne of Vladimir by the Tatar khan m 1362, and 
married the princess Eudoxia of Nizhny Novgorod in 1364 
He built the Kremlin of Moscow and waged war with Michael, 
prince of Tver, for supremacy Demetnus was generally success- 
ful In 1371 he won over the khan by a personal visit to the 
Horde, and m 1372 he defeated the Lithuanian supporters of Tver 
at Lyubutsk Demetrius then formed a league of all the Rus- 
sian princes against the Tatars, and m 1380 encountered them on 
the plain of Kulikovo, between the rivers Nepryadvaya and Don, 
where he completely routed them, the grand khan Mamai per- 
ishing m his flight from the field But now Toktamish, the deputy 
of Tamerlane, organized a punitive expedition against Demetnus 
Moscow was taken by treachery, and the Russian lands were 
again subdued by the Tatars (i38i> Nevertheless, while com- 
pelled to submit to the Horde, Demetnus maintained his hegem- 
ony over Tver, Novgorod and the other recalcitrant Russian 
principalities, and even held his own against the Lithuanian grand 
dukes Demetrius was one of the greatest of the north Russian 
grand dukes He was not merely a cautious and tactful states- 
man, but also a valiant and capable captain, m stnkmg contrast 
to most of the princes of his house 

See Sergyei Solovev, History of Russia (Rus), vols i-ii (St 
Petersburg, 1857), etc > Nikolai Savclev, Demetrius Ivanovich Donskoi 
(Rus) (Moscow 1887 ) 
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DEMETRIUS PHALEREUS (c 345-283 bc), Attic 

orator, statesman and philosopher, born at Phalerum, was a pupil 
of Theophrastus and an adherent of the Peripatetic school He 
governed the city of Athens as representative of Cassander (q v ) 
for ten years from 317 On the restoration of the old democracy 
by Demetrius Pohorcetes, he was condemned to death and obliged 
to leave the city He escaped to Egypt, where he was protected 
by Ptolemy Lagus, to whom he is said to have suggested the 
foundation of the Alexandrian library Having incurred the dis 
pleasure of Lagus’s successor Philadelphus, Demetrius was ban- 
ished to Upper Egypt, where he died (according to some, volun 
tarily) from the bite of an asp Demetrius composed a large num- 
ber of works on poetry, history, politics, rhetoric and accounts of 
embassies, all of which are lost 

The treatise Hepl TSp/irivtlas (on rhetorical expression), which is 
often ascribed to him, is probably the work of a later Alexandrian 
(1st century ad) of the same name, it has been edited by L Rader 
macher (1901) and W Rhys Roberts (1902), the last named provid 
ing English translation, introduction, notes, glossary and complete 
bibliography Fragments m C Muller, Frag Hist Grace 11 p 362 
See A Holm, History of Greece (Eng trans), iv 60 

DEMETRIUS, PSEUDO- (or False), the name by which 
three Muscovite princes and pretenders, who claimed to be De- 
metrius, son of Ivan the Terrible, are known m histoiy The 
real Demetrius had been murdered, while still a child, m 1591, at 
Uglich, his widowed mother’s appanage 

1 In the reign of Tsar Boris Godunov (1598-16 05), the first 
of these pretenders, whose real name seems to have been Yury 
or Gregory, first appears in history ctrca 1600, when his learning 
and assurance impressed the Muscovite patriarch Job Tsar Boris, 
however, ordered him to be seized and examined, whereupon he 
fled to Prince Constantine Ostrogsky at Ostrog, and subsequently 
entered the service of another Lithuanian, Prince Wismwiecki, 
who tried to enlist the sympathy of the Polish king, Sigismund 
III , in his favour The king refused to support him officially, but 
his cause was taken up by the Pohsh magnate Yury Mniszek, 
whose daughter Marina he afterwards married The Jesuits also 
seem to have believed m the man, who was evidently an uncon- 
scious impostor brought up from his youth to believe that he was 
the real Demetrius finally he set out, at the head of an army of 
Polish and Lithuanian volunteers, Cossacks and Muscovite fugi 
tives, to drive out the Godunovs, after being received into the 
Church of Rome At the beginning of 1604 Sigismund presented 
him at Cracow to the papal nuncio Rangom His public convei 
sion took place on April 17 In October the false Demetrius 
crossed the Russian frontier, and shortly afterwards routed a 
large Muscovite army beneath the walls of Novgorod-Sveversk 
After the sudden death of Tsar Boris (April 13, 1605) the prin- 
cipal Russian army, under P E Basmanov, at once went over to 
him (May 7) , on June 20 he made his triumphal entry mto Mos 
cow, and on July 21 he was crowned tsar by a new patriarch, the 
Greek Isidore He at once proceeded to introduce a whole senes 
of political and economic reforms He did his best to reheve the 
burdens of the peasantry , he formed the project of a grand alli- 
ance between the emperor, the pope, Venice, Poland and Muscovy 
against the Turk, and he displayed an amazing toleration in reli- 
gious matters which made people suspect that he was a crypto- 
Arian But his assumption of the title of emperor, and his pre- 
dilection for Western civilization, alanned the ultra-conservative 
boyars (the people were always on his side), and a conspiracy 
Was formed against him, headed by Basil Shuisky, whose life he 
had saved a few months preuously On May 8, 1606, when De- 
metrius was married to Manna Mniszek, the boyars urged the 
citizens to rise against the Poles who had accompanied Marina to 
Moscow, while they themselves attacked and slew Demetrius in 
the Kremlin on the night of May 17 

See Sergyei Salovev, History of Russia (Rus), vol viu (St 
Petersburg, 1857, etc ) , Nikolai Kostomarov, Historical Monographs 
(Rus) vols iv -vi (St Petersburg, 1863, etc), Orest Levitsky, 
The First False Demetrius as the Propagandist of Catholicism in 
Russia (Rus) (St Petersbuig, 1886), Paul Plerlmg, Rome et 
Demetrius (Paris, 1878) , R N Bam, "Poland and Russia,” Camb 
Mod Hist, chap xo (Cambridge, 1907) 


2 The second pretender, called "the thief of Tushino,” lirst 
appeared on the scene circa 1607 at Starodub He is supposed to 
have been either a priest’s son or a converted Jew, and was well 
educated He pretended at first to be the Muscovite bovaim 
Nagi, but confessed, under torture, that he was Demetrius Iva 
noxich, whereupon he was taken at his word and joined by thou 
sands of Cossacks, Poles and Muscovites He captured Karachev, 
Bnansk and other towns, was reinforced by the Poles, and m 
the spring of 1608 advanced upon Moscow, routing the army of 
Tsar Basil Shuisky, at Boikov, on lus way He entrenched him 
self at the village of Tushino, 12 versts from the capital, which 
he converted into an armed camp In the course of the year he 
captured* Marina Mniszek, who acknowledged him to be her hus 
band (subsequently quieting her conscience by privately marrying 
this impostor who m no way resembled her first husband), and 
brought him the support of the Lithuanian magnates Mniszek and 
Sapieha so that his forces soon exceeded 100,000 men He raised 
to the rank of patriarch another captive, Plularet Romanov, and 
won over the towns of Yaroslavl, Kostroma, Vologda, Kashin and 
other places to his allegiance But subsequent disasters, and the 
arrival of King Sigismund III induced him to fly his camp dis 
guised as a peasant and go to Kostroma, where Marina joined 
him and he lived once more m regal state He also made another 
but unsuccessful attack on Moscow, and, supported by the Don 
Cossacks, recovered a hold over all south eastern Russia He was 
killed, while half drunk, on Dec n, 1610, by a Tatar whom he 
had had flogged 

See Sergei Soloviev, History of Russia (Rus), vol viu (St Peters- 
burg, 1857, etc ) 

3 Ihe third, a more enigmatical person than his predecessors, 
supposed to have been a deacon called Siderka, appeared suddenly, 
“from behind the river Yanza,” in the Ingrian town of Ivangorod 
(Narva), proclaiming himself the tsarevich Demetnus Ivanovich, 
on March 28, 1611 The Cossacks, ravaging the environs of Mos- 
cow, acknowledged him as tsar on March 2, 1612, and under 
threat of vengeance m case of non compliance, the gentry of 
Pskov also kissed the cross to “the thief of Pskov,” as he was 
usually nicknamed On May x8, 1612, he fled from Pskov, vns 
seized and delivered up to the authorities at Moscow, and there 
executed 

See Sergei Soloviev, History of Russia (Rus), vol viu (St Peters 
burg, 1857, etc ) 

DEMIDOV, the name of a famous Russian family, founded 
by Nikita Demidov (b c 1665), who was originally a black 
smith serf He made his fortune by his skill m the manuiactuie 
of weapons, and established an iron foundiy for the Govern- 
ment Peter the Great, with whom he was a favourite, ennobled 
him m 1720 His son, Akmfiy Demidov (d c 1740), increased 
his inherited wealth by the discovery and working of gold, silver 
and copper mines The latter’s nephew, Paul Gngoryevich 
Demidov (1738-1821), was a great traveller who was a benefac- 
tor of Russian scientific education, he founded an annual pnze 
for Russian literature, awarded by the Academy of Sciences 
Paul’s nephew, Count Nikolay Nikitich Demidov (1774-1828), 
raised and commanded a regiment to oppose Napoleon’s inva- 
sion, and carried on the accumulation of the family wealth from 
mining, he contributed liberally to the erection of four bridges in 
St Petersburg, and to scientific education in Moscow Paul’s 
son, Pnnce Anatoli Demidov (1813-1870), was a well-known 
traveller and patron of art , he married Princess Mathilde, daugh- 
ter of Jerome Bonaparte 

DEMIJOHN, a glass bottle or jar with a large round body 
and narrow neck, encased in wicker-work and provided with 
handles The word is also used of an earthenware jar, similarly 
covered with wicker The capacity of a demijohn varies from two 
to twelve gallons, but the common size contains five gallons Ac- 
cording to the New English Dictionary the word is an adaptation 
of a French Dame Jeanne , or Dame Jane, an application of a 
personal name to an object which is not uncommon 

DEMING, an incorporated town of south-western New 
Mexico, U S A , in the Mimbres valley, 35m from the Mexican 
border, at an altitude of 4,332ft , the county seat of Luna county 
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It is on federal highways 70, So and 260, is scr\ed by the Santa 
Fe and Southern Pacific lailway's and lias a municipal airport 
Pop was 5,697 in 1950 and 3,608 in 1940 Tanning by irrigation, 
cattle grazing, and mining of copper, mang mese, fluoispar and zinc 
constitute the chief industries ot the region Near by are medici- 
nal springs, and 40 mi N of the city is the Gila National forest, 
in which is the Gila Cliff Dwellings Nation il monument 

DEMISE, an Anglo-French legal term for a transfer of an 
estate, especially by lease {see Landlord and Tenant) The 
phrase “demise of the Crown” is used in English law to signify 
the immediate transfer of the sovereignty, with all its attributes 
and prerogatives, to the successor without any interregnum in 
accordance with the maxim “the king never dies ” At common 
law the death of the sovereign eo facto dissolved parliament, but 
this was abolished by the Representation of the People Act, 
1867, s 51 Similarly the common law doctrine that all offices 
held under the Crown determined at its demise has been nega- 
tived by the Demise of the Crown Act, 1901 
DEMISEMIQUAYER, in music, a note of the duration of 
half a semiquaver, a quarter of a quaver, and so on, represented 
as follows In the German nomenclature, which, in English 
equivalents, is also that employed m the United States, it is known 
as a Zwetunddreissi gstel, or two-and thirtieth note, being, as it is, 
a thirty second part of a semibreve 
DEMIURGE (de'mi-urj) (Gr demtourgos, artisan or handi- 
craftsman) In Homer it includes hand-workers and heralds 
and physicians In Attica the demtourgoi formed one of the 
three classes, with the Eupatndae (q v ) and the geomorot, into 
which the early population was divided ( See Eupatridae) 
The word was used in the Peloponnese, with the exception of 
Sparta, for a higher magistrate The demtourgoi represented Elis 
and Mantmea at the treaty of peace between Athens, Argos, 
Elis, and Mantinae in. 420 b c (Thuc v 47) In the Achaean 
League (q v ) the name is given to ten officers who presided over 
the assembly, and Corinth sent Eptdemtourgot to Potidaea 
In Plato demtourgos is the name given to the “creator of the 
world” ( Ttmaeus , 40) and the word was so adopted by the 
Gnostics (See Gnosticism) 

DEMMIN, town m the Land of Prussia, Germany, on the 
navigable nver Peene, 72 mi WNW of Stettin, on the Berlrn- 
Stralsund railway Pop (1939) 15, 745 It has manufactures of 
textiles, and an active trade m corn and live stock 
An ancient Slav town, it was important under Charlemagne 
It was besieged by a German army in 1148, and captured by 
Henry the Lion in 1164 In the Thirty Years’ War Demmin was 
the object of frequent conflicts, and even after the Peace of 
Westphaba was taken and retaken in the contest between the 
electoral prince and the Swedes It passed to Prussia m 1720, 
and its fortifications were dismantled m T 759 
DEMOCHARES (f 355-275 n c), nephev of Demos henes 
Athenian orrior and siftcsman, was 011c of the lew distinguished 
Athw’vns in the period 01 decline lie is first heard of in 322, 
when he spoke in cam aganst the sunender of Demos r hcnes and 
the other at L i Macteoman otatois cUmai did by \nlipal( 1 Dur- 
ing the pcxl fntecn \c us he probably li\ed m exile On the res- 
toration of tie t’emocrai-v bv Demetrius Pohoicttes 111 307 he 
occupied a pro mm u pojuon bu was banished m 30 , lor bating 
min ulca the decree 01 SliatcHc-, which contai 'til 1 fulsome 
eu’og) of Demctnt ■, He was receded m 208 and during Ine next 
lour years for 'tied and couipped tue city with precisions and 
ammunition In 296 for 29;) he wa« again h, misfed for havirg 
concluded an a'liancc vith uic Boeotians, and did not leturn until 
287(01286) \ccording 0 Ciceio {Brutu , 83) Dcmochues was 
the mthor of a tuslorv ( ,f k& own time- writtei in an ortloricil 
raiher than a histone d -tyle V a spetker he was rotLd lor li -> 
lieeclom 01 language {Parrhouustis Seneca De ira, 111 23I lie 
t 's \10le ltlv ittacked by Timacus, but found 1 stn-Piioas defender 
m Poly Urn ixu 131 
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DEMOCRACY Historical Development — Demociacv is 
a form of government based upon self rule of the people and 
m modern times upon freely elected repsesentatn c institutions 
and an executive responsible to the people, and a wav of hie 
based upon the fundamental assumption of the equality of all 
individuals and of their equal right to life, liberty (including the 
liberty of thought and expression), and the pursuit of hippincss 
Democracy has a long and ancient history, and may be regarded 
as the modern fruit of western civilization and of its two com- 
ponent elements, the Athenian and Roman legacy and the Judaeo- 
Chnstian tradition The word is derived from the Greek 
StinoKparla from 8 rjpos, the people, and Kparos, rule In his 
Politics Aristotle, critical of the decaying Athenian democracy, 
regarded it in one passage (Bk in, chap 7, 1279b) as a per- 
verted form of that state where the citizens at large govern, be- 
cause democracy considers only the poor and not the common 
good In Bk iv, chap 4 (1290b, 1291b), he expressed his opin- 
ion differently “We should rather say, that a democracy is when 
the supreme power is in the hands of the freemen, a de 
mocracy is a state where the freemen and the poor, being the 
majority, are invested with the power of the state " And “The 
most pure democracy is that which is so called principally from 
that equality which prevails in it for this is yvhat the law in 
that state directs, that the poor shall be in no greater subjection 
than the nch, nor that the supreme power shall be lodged with 
either of these, but that both shall share it Tor if liberty and 
equality, as some persons suppose, are chiefly to be found in a 
democracy, it must be so by every department of government be- 
ing abke open to all, but as the people are the majority, and wliat 
they vote is law, it follows that such a state must be a de- 
mocracy ” 

Democracy was widespread in ancient Greece Greek history 
m its most developed period may be regarded as a struggle be- 
tween democratic and oligarchic states, of which Athens and 
Sparta were the most representative examples The Athenians 
were the first people to try, in their empire, to form a democratic 
empire, not merely one possessed by a sovereign people but one 
bound together by common democratic constitutions and institu - 1 
tions This experiment failed because, as a result of the nature 
of the ancient city-state, the franchise of Athenian citizens was 
not extended, as later m Rome, to men of non-Athenian descent 
But ancient democracy was in several ways fundamentally differ- 
ent from that of modem times It was direct democracy m which 
the whole people formed the legislator and m which the repre- 
sentative system was unknown That was made possible by the 
limited size of the ancient state which was generally confined 
to a city and its rural surroundings, and counted almost never 
more than 10,000 citizens In the ancient democracies every citi- 
zen was entitled to attend the legislative meetings and to vote A 
very large number of the citizens held one of the many elective 
offices in the course 01 the y< ar- No divi-ion bets un (re legis- 
lative and t 1 c executive branch existed, bo 11 were in fie hands 
of the whole aetive ci'izcmy lheie v a-, no modem pa t\ orgmi- 
/ation Ihe inability' ol the ancients to dcwlop a reptc-cnl.i ive 
sy tern made it unposMolc lor lliem to create Urge den ouitie 
slates On the othci hand, the poliin.il lne in the ancient dci mc- 
rac.e- was most intense and all citizens were aimth interested m 
and higlilv corners >11 1 with all del ids 01 adnmi-'ution Direct 
dtmoeriev of this kind was the ideal join envisaged bv Jean 
J levies Rousseau nt his Lonirat soon -nd it nvv be found to 
a Ctrl a in exten', in the Net England Lot p mufin^s and 111 some 
of the sm. dti biti-s canton- Ine referendum and the popular 
lniiiuve pre-ert cd in scvcinl modi m dcinorrice constitutions, 
a" in thal of S" ltzerlana, can be legaidcc 1 as dements of direct 
de rocratv surviving in *he indirect or repicen alive den ocracy, 
which is the gcnerallv accepted »omi or » iodi in times 
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slaverv, 11 ore-uppo-ici ‘■keen tv 1 e alo e pci muled the lrees- 
saiy Itisu e tor the citizens re de ote the nselv cs to qacsGons 
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of public interest Modern democracy has tended more and more 
to abolish all dilfercntes and privileges of birth, class, race and 
sex, and to broaden'! ts basis so as to become all inclusive The 
ancients had a very low estimate of labour, even of highly shilled 
labour, which also was performed by slaves This attitude pre 
vailed for a long time and characterized man> feudal and post 
feudal societies Only modern industrial civilization, which arose 
in countries where simultaneously modern democracy developed, 
produced the new concept of the dignitj of labour which helped 
to break down the barriers of privilege It should be noted, how 
ever, that in Athens slaves were very well tieated, and that the 
main difference between their ways of life and those of other 
citizens of the poorer classes was the lack of political rights 
The Stoic philosophy which dominated the Roman empire and 
pervaded Roman law, and the emphasis put by prophetic Judaism 
and early Christianity on the poor and the disinherited and on 
the equality of all men before God, created the fundamental as 
sumptions on which democracy could develop its faith m the es- 
sential equality of all human beings 
The middle ages weie not a favourable soil for the functioning 
of democracy, but toward the end of that period the growing 
power and wealth of the cities, especially in northern Italy, pro 
vided the opportunity for a more intense cultural and social hfc 
and with it the reappearance of the spirit of liberty It is note 
worthy that Niccolo Machiavelli in his Dtscorsi sopra la prtma 
deca di Tito Livio praised the value of liberty and the superiority 
of republics over monarchies or tyrannies He emphasized the 
fact that the common weal is observed and promoted nowhere 
except in republics with a free citizenry (Bk n, chap 2 , see also 
Bk 1, chap 10 ) These discourses contain a remarkable plea 
for democracy, assert that the people are wisei and more con 
stant than a prince, and reject the conLrary opinion, adding that 
this contrary opinion has its origin in the fact that everyone 
can speak ill of the people, freely and without fear, even while 
the people rule, while everyone speaks of the princes only with a 
thousand fears and a thousand considerations (Bk 1, chap 58 ) 
While the immediate effect of the Renaissance and the Reforma 
tion was to strengthen the power of the state and of kings, in 
the long run they helped to prepare the soil for the growth of 
democracy through their emphasis on the individual and indi- 
vidual conscience A new spirit of inquiry grew up, spurred on 
by the new discovenes and inventions, it raised man’s stature in 
his own eyes and opened before him vast and unknown possibil- 
ities This new spirit found its expression in Francis Bacon’s 
experimental philosophy as well as in Rene Descartes’s rationalism 
which proclaimed m lus “I think, therefore I am,” the sovereignty 
and maturity of the thinking individual 
It was a long and hard struggle which from 1640 to 1918 ear- 
ned democracy to world-wide victory Through a number of 
great revolutions, but even more through the unceasing toil, the 
unsparing efforts and the spiritual devotion of countless individ- 
uals in many countries dunng these three centunes, the ideas of 
liberty and equality gamed more and more concrete form Seven- 
teenth-century England may be regarded as the birthplace of mod 
ern democracy Chnstian and classical traditions could grow 
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and to argue treely according to conscience, above alt liberties, 
(Areopaglticd ) , was matched by his declaration that “no man 
who knows aught cah be so stupid to deny that all men naturally 
were born free, being the image and resemblance of God himself 


it being thus manifest that the powei of lungs and magis 
trates is nothing else, but what is onlv derivative, transferred and 
committed Lo them m trust from the people, to the common 
good of Lhcm all” ( Dtjense of tin, People of England) Milton 
identified the Lnglish people and their cause with that of indi 
vidual liberty, freedom of conscience, and the dignity of reason, 
but this new dispensation was to be universal, the English only 
preceding other nations, who were soon to follow Macaulay 
in his Essay on Milton characterized the man and his epoch 
“He lived at one of the most memorable eras in the history of man- 
kind, at the very crisis of the great conflict between liberty and 
despotism, reason and prejudice That gient battle was fought foi no 
single genuation, for no single land The destinies of the human lace 
were staked on the same case with the fieedom of the English people 



The spirit of liberalism, rationalism and optimism pervading 
17th century England found its lasting expression in John Locke’s 
Letters on Toleration and Two Treatises of Government Locke 
was greatly influenced by the writings of Thomas Hooker who, 
writing in the spirit of mediaeval scholasticism, carried over the 
basic political doctrines of Thomas Aquinas Locke’s works were 
dominated by the spirit of compromise, the “live and let live ’ 
attitude of mutual respect and toleration within the common 
frame, which characterized liberalism and democracy Locke 
formulated and expounded two basic principles that the indi- 
vidual, his liberty, dignity and happiness form the foundation of 
all social lite, and that government is a moral trust dependent 
upon the free consent of the governed As a result of the two 
revolutions of the 17th century, England was the only country 
in which the power of absolutism was definitely broken, and 
though democracy’s growth was slow, its basis had been so firmly 
established that England never knew any retrogression The con- 
trol of national affairs had passed into the hands of a parliament 
with a steadily growing preponderance of the house of commons 
and a steadily enlarging electorate, the liberties of the community 
and of the individuals wete protected by a Bill of Rights, judges 
had become independent from the executive power, the aboli- 
tion of censorship and the recognition of tolerance became 
acknowledged principles 

From these roots the tree of democracy grew faster m the vir- 
gin soil of the American colonies than in the mother country 
Locke became “America’s philosopher par excellence ” The col 
onists struggled with the mother country as Englishmen and on 
the basis of their freedom as Englishmen What was a constitu- 
tional conflict within a common heritage of 17th century liberty 
became the starting point for a new surge of democracy, not only 
as a result of the peculiar social conditions of the colonies and 
the absence of the classes and institutions surviving from a feudal 
past, but also from the influence of the new ideas of natural 
rights, the rule of reason, and the freedom of man, which were 
expressed m the pamphlets “ Common Sense ” and “The Crisis ” 
of an Englishman, Thomas Paine, and which were propagated in 
France by the Encyclopaedists and especially by Jean Jacques 
Rousseau Their spokesman in America was Thomas Jefferson 
who had drafted the Declaration of Independence and whose life 
work m the later years was to convert the United States into a 
democracy under the influence of the 18th century ideas This 
ideological foundation, started m the American Revolution, was 
carried on and expanded m the three following great conflicts 
through which the United States passed — in the Civil War under 
Abraham Lincoln, in World War I under Wooflrow Wilson, and 
m World War II under Franklin Roosevelt 

Meanwhile the American Revolution, deeply influenced by the 
“French ideas,” m turn acted upon developments in France 
French society Idealized the events across the Atlantic It saw m 
them the first example of a people which m its eagerness for lib- 
erty and justice had thrown off the yoke of an unjust monarchy, 
and had established a government based upon the enlightened 
principles of reason Soon the French people were to find them- 
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selves involved in a similar effort Years of unprecedented tur- 
moil shook not only the foundations of French society, but also 
those of all Europe The Trench Revolution introduced the sym 
bols of a new cult of liberty and human rights and coined the 
three words which expressed the essence of the new faith of 
democracy the liberty of every individual, the equality of all 
men, and the brotherhood of all human bemgs In the immense 
enthusiasm of its beginnings, age old privileges were abandoned, 
the new feeling of the dignity of man, of his right to self expres 
Sion and self-determination, not only created new political forms 
but manifested itself in all fields of public and private life The 
armies of the French Revolution and of Napoleon carried the new 
spirit all over Europe, everywhere awakening the masses from 
their age-old lethaigy and arousing in them the will to creative 
participation in the political, social and cultural fields 
Though the new ideas of liberalism and democracy seemed de 
feated in 1814 and Europe was apparently returning to the old 
order of authoritarian regime, of inequality ind privilege, de 
mocracy was soon to resume its grow th In the century from 1820 
to 1920 it gained both in depth and in breadth The revolution 
of 1830, which started in Pans m July and ended m 1832 with 
the English Reform bill, re established the trend toward consti 
tutional government with guarantees for the rights and liberties 
of every citizen Its invigorating influence made itself felt in 
1848, the "spnng of the peoples ” The new ideas penetrated into 
central Europe and Russia, and finally, at the beginning of the 
20th century started to transform traditional life even in the 
Ottoman empire and m Persia, in China and in Japan World 
War I was really a democratic world revolution, m which the 
conservative monarchies of central and eastern Europe crumbled 
and gave way to democratic republics, suffrage became general 
everywhere, and the working class began for the first time to as 
sume the responsibilities of government So great was the im- 
petus which World War I gave to the development of democracy 
that in most nations even women received the right to vote This 
democratic wave did not stop at the confines of Europe World 
War I had stirred the masses of the oriental and backward coun- 
tries into previously unknown demands for national self determi 
nation and for individual rights The victory of the democratic 
states of western Europe and of the United States of America 
over the military and conservative monarchies of central Europe, 
and the Russian revolution of March 1917 marked, up to that 
date, the highest points of development for democracy At that 
time democracy for the first time seemed to fulfil its world wide 
mission of a liberating message to all classes and to all peoples 
For democracy is not only a form of government, but also car- 
ries definite implications in the economic field In their rise, 
liberalism and democracy were connected with the ascendancy of 
the middle classes and with the growth of industrial civilization 
As social phenomena, the English revolutions of the 17th century, 
the American and the French revolutions of the 18th century, 
and the revolutions of 1830 and 1848 were largely middle class 
movements Economically they served the fight against a feudal 
and rural economy to provide the necessary liberty of develop- 
ment for the rising urban economy of traders and industrialists 
Tbs new economy was based on essential liberties removing all 
the restrictions of the past which had hindered the free develop- 
ment of the individual and had kept him in stations of life to 
Winch he had been assigned by birth or tradition AH these 
movements had also their more radical wings which insisted, 
beyond individual liberty and equality before the law, upon 
equality of opportunity and sometimes even equality of income 
Though httle wa» accomplished m the field of “economic democ- 
racy” in these revolutions, and in most cases the problem was 
neither seen nor understood, the rise of democracy with its em- 
phasis upon equality and upon each individual’s right to the pur- 
suit of happiness awakened the masses to the realization of their 
situation, and brought many members of the upper and middle 
classes to the conviction that the benefits and blessings of de- 
mocracy must be extended to the economic field to become real 
and effective for the masses Complaints about the shortcomings 
of purely political democracy were frequent at the beginning of 


the 19th century Thus the Mechanics Free Press in Philadelphia 
declared m 1829 “There appear to exist two distinct classes, the 
rich and the poor, the oppressor and the oppressed, those thal 
live by their own labors and they that live by the labor of others , 
the aristocratic and the democratic ” The aspirations for a 
broadening of democracy to the economic field received a grow- 
ing impetus throughout the 19th century with the progress of m 
dustnalization and of urbanization The socialist movements in 
the 1830s and 1840s in France culminated in the formulation of 
socialist demands m the Communist Manifesto of Karl Marx and 
Triedrich Engels in 1848 It maintained that the “bourgeois ’ 
society could not develop a true democracy because it remained 
based on the exploitation of the wage earners by the capitalists 
Some years before, the Chartists in England h id tried to formu 
late a program of complete democracy without putting an> 
emphasis, however, upon economic demands, confident that gen 
eral and equal suffrage, annual elections to parliament, indem 
nities to parliamentarians and other means of making the elected 
representation correspond as closely as possible to the popular 
will, would result in economic democracy Modern socialist 
movements, however, believed that political means alone were 
not sufficient and that economic measures were necessary As 
such a measure, Henry George urged m his Progress and Poverty 
the introduction of the single tax to absorb the unearned in- 
crement in land values Though important measures have been 
taken in most countries after the latter part of the 19th century 
to democratize the economic setup and to make the economically 
weaker classes participate more fully 111 social security and in the 
amenities of life, nevertheless economic democracy is still far 
from realization 

Ultimately, democracy in its political and economic expressions 
will always be determined by its strength as a moral and spiritual 
factor dominating the public mind Great democratic statesmen 
like William Ewart Gladstone in England, or great democratic 
popular leaders like Giuseppe Mazzini m Italy have always under- 
stood how to instil some of their own democratic fervour and 
moral conviction m their people and thus to keep democracy as a 
live issue For democracy does not exhaust itself in political 
techniques or m economic reforms It is above aU a fundamental 
attitude, a scale of values, a definite conception of man and his 
place in society Though the institutions and forms of democracy 
may differ widely, and in fact do so in the various countries, 
there are central values which underhe all forms of democracy 
and determine what may be called the “democratic way of hte ” 
These values have been discussed above m the historical develop- 
ment Here it is only necessary to point out what may be called 
the method of democracy It is the method of discussion, of 
open-mmded critical inquiry, and finally and frequently of com 
promise Democracy presupposes the existence of opposition as a 
legitimate partner in the democratic process , it accepts a plural 
istic view of values and associations, and it rejects any totalitarian 
or monolithic identification of the state with one party or with 
one dogma But discussion and tolerance must always be held 
within the framework of the democratic faith, and that means 
the recognition of the fundamental values of individual liberty 
and of the equality of all men Tolerance toward elements which 
deny the fundamental assumptions of democracy and even its 
right to existence, would not only be theoretically inadmissible, 
but also practically most dangerous to the existence of democ- 
racy Democracy has many shortcomings, some of which are in- 
herent in its nature, they can and must be improved and modi 
fied by constant criticism and vigilant opposition, they should 
not be allowed to foster a spirit of unproductive criticism which 
in its wish to put something “better” in the place of its “in- 
efficiency” or “corruption” or “mediocrity” generally is not clear 
about the alternative which turns out to be some form of old 
authoritarianism or master-serf relation, however streamlined it 
may seem By its own essence, democracy can never be perfect, 
because that would presuppose a perfect citizenry, highly edu- 
cated and never swayed by blind emotion or by inertia But with 
all its imperfections, democracy is so far the most human and 
humane form devised by the growth of western civilization which 
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increases the dignity and the creative faculties of every individ- 
ual Its intrinsic imperfections make it the most difficult, most 
daring and most promising form of human organization 

With the awakening of the masses from apathy to activity, from 
immaturity to full stature, democracy creates a number of com 
plex problems which have sometimes been summed up m slogans 
like “the revolt of the masses” or, applied to former colonial peo 
pies, “the revolt of the east ” With the broadening of education, 
which only a comparatively short time ago was confined to a tmy 
minority and today practically everywhere tends to include every- 
one, the level of education necessarily had to be lowered, though 
the gam on the whole has been immense, not only m the breadth 
of education imparted but also m its quality Since their awaken 
mg from traditional inertia, the masses have been more easily 
swayed by emotions , the democratic process of the formation of 
a collective will is cumbersome and allows the full play of dema 
goguery and may, in times of emergency, weaken or confuse the 
national resolve All these difficulties offered to some an excuse 
for discarding democracy and for returning to the domination of 
a selected group, a self appointed elite convinced of its divine grace 
mission over the “eternally immature” people Faced by the com- 
plexities of modern life, some wished to take refuge In an apparent 
‘ secunty” by scrapping 300 years of social and intellectual develop- 
ment Since World War I a number of movements of this kind have 
arisen, motivated partly by a conscious return to what Oswald Speng- 
ler has called “age old barbarism,” an attitude long believed obsolete, 
partly by a sense of defeatism, of frustration, of discouraged cynicism 
Democracy had lost its vigour to a certain extent, had become 
softened by a preoccupation with material progress and economic 
considerations The attacks to which it found itself exposed re- 
vitalized democracy and brought about p rethinking of its funda- 
mental values and implications The difficulties inherent in democracy 
were realized, but they were understood as a challenge to which the 
right response was a deepening and broadening of a regenerating 
democracy 

The conditions of the 20th century, with its new means of com- 
munication and the fast-growing interdependence of all people on a 
shrinking earth, faced democracy with the problem which is inherent 
in its conception of human brotherhood that of establishing a demo- 
cratic world order which would assure universal peace and the security 
of democracy in the different countries The task had been foreseen 
by Immanuel Kant in his essay on Perpetual Peace, published in 179s 
under the influence of the first great democratic revolutionary wave 
A state of peace among men who live side by side is not the natural 
state, which is rather to be described as a state of war that is to say, 
although there is not perhaps always actual open hostility, jet there 
is a constant threatening that an outbreak may occur Thus a state 
of peace must be established" Kant said that this peace was possible 
only if each state were what he called “republican,” possessing repre- 
sentative institutions, and if the law of nations were founded on a 
federation of free states “The intercourse, more or less close, which 
has been everywhere steadily increasing between the nations of the 
earth, has now extended so enormously that a violation of rights in 
one part of the world is felt all over it Hence the idea of a cosmo- 
politan right is no fantastical, high-flown notion, but a complement 
of the unwntten code of law — constitutional as well as international 
law— necessary for the public rights of mankind in general and thus 
for the realization of perpetual peace” What Kant foresaw about 
150 years ago, what was postulated by the democrats of 1848, became 
in the 20th century a matter for thoughtful consideration as a pre- 
condition for the survival of democracy anywhere Woodrow Wilson, 
and with him. many democrats in all democratic countries, felt the 
need and endeavoured to meet it by the creation of a League of Na- 
tions Its close and fundamental connection with democracy was 
understood by Wilson In his appeal for it he warned, ‘ I think we 
all realize that the day has come when democracy is being put upon 
its final test ” In the last address which he broadcast on Armistice 
Day, 1923, he repeated, “The faith of the world can be set straight 
only by the firmest and most determined exhibition of the will to lead 
and make the right prevail ” The refusal of the democratic peoples 
to establish a firm international order, when the victory of 1918 gave 
them an opportunity, their unwillingness to shoulder responsibility 
for the common destiny of all nations, made possible World War II 
which began in 1939, in which democracy was faced with an unpre- 
cedented danger fraught with almost unimaginable consequences This 
greatest and bloodiest of all wars came to a close in 194s with the 
fall of Germany and Japan Through the victory of Great Britain, 
Russia, the United States, and their allies, a second opportunity 
within the 20th century was given democratic and peace-loving na- 
tions to establish democracy more firmly in the other nations of the 
world and, through a new world organization, to render more secure 
the democratic order and international peace A long period of post 
war unsettlement provided many obstacles to the realization of these 
ideals 

Millions of people throughout the world faced starvation, hundreds 
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of thousands of displaced peoples sought unsuccessfully to retuin to 
their homes or to establish new homes in more stable surroundings 
Suspicion among the Allied nations prevented the ready settlement of 
territorial disputes Within all nations economic problems aggravated 
bv the war brought an overpowering sense of insecurity Democracy 
was confronted by another long period of trial 
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Theory and Institutions — Considered as a form of government, 
democracy usually confronts modern thinkers under two separate as- 
pects as democratic theory and as democratic institutions, and this 
division will be followed here Even as a theory, however, it has 
undergone a series of developments from the earliest times Philo- 
sophically, it has always suffered from the apparent paradox that 
under it the people are at the same time both the rulers and the 
ruled, and this, to many of the ancients, was rather a form of anarchy 
than of government Hence Aristotle placed it m the lowest degree 
of legitimate governments, and the most likely to degenerate into 
tyranny The modern concept of democracy, on the other hand 
finally emerged as a result of the perennial search for the best and 
most equitable form of government Largely as a result of the re 
discovery of Aristotle himself, the Middle Ages summed up the quail 
ties of good government under three headings it must be rule for 
the common good, it must be representative of the community, and it 
must, in its authority, be immediately derived from the commumtv 
Still under the influence of Aristotle, however, the Middle Ages, pre- 
occupied with the idea of unity, considered the monarchy — the rule 
of one — to be the best form, the one most suited to secure this unity 
It is clear to us now, howevei, that this concept was valid only so 
long as the monarch was himself ruled by an interior criterion of 
goodness, and then only in theory For while the absolute monarchies 
did not alwajs change into tyrannies, nevertheless, in practice, and in 
the 13th century, m theory, as a result of the re-introduction of the 


Once, however, this point of reasoning had been reached, another, 
and graver, question had to be settled before a sound theory of democ- 
racy could be established If the community was to govern itself, 
mstead of being governed by some ruler or senate, then some justifica- 
tion would have to be found by which the community, or an agency 
set up by it, would possess the moral right to impose obligations upon 
the citizens as a whole The writers of the Old and New Testaments, 
and the fathers of the church, assumed that the authority of the ruler 
was m fact the authority of God Himself Those philosophers who 
followed Anstotle saw the origin of authority m the natural law 
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which amounted to the same thing, since the natural law was deemed 
to be merely the law of God as discovered in man’s nature bv human 
reason On the other hand, the lawyeis, following Ulpian, held that 
all authority is derived immediately from the people, while admitting 
that ultimately it came from God the Creator In the earlv Middle 
Ages, following Charlemagne, the authority of the ruler arose as a re- 
sult of a contract between the ruler and the people, -signified by a 
mutual exchange of oaths In the 13th century, a synthesis was made 
of these various opinions, and the community was said to possess the 
authority from God through the natural law and to have transfeired 
it by a contract to the ruler There was still no question of the com- 
munity normally exercising its own authority, though democracy was 
always considered in theory to be a legitimate form of government 
Soon, however, a distinction made between a political regime and a 
regal regime, one in which either the people or the king was the source 
of law, opened the way to the rise of the absolute monaichies Sir 
John Fortescue tells us in the 15th century that m his time the po 
htical regime survived only in England, while on the continent gener- 
ally it was the regal regime that held sway The influence of Machia- 
velh, with his rigid concept of the absolute rulei, quite universally 
entered into political theory In spite of the opposition of Richard 
Hooker, who looked to the older European tradition foi his inspira- 
tion, England at last under the Tudors and then the Stuarts suc- 
cumbed to the idea of the regal regime m an exaggerated form It was 
Thomas Hobbes who made himself the philosophical protagomst of 
this theory Meanwhile on the continent, a reaction against absolute 
rule had set in m Italy and Spam under Roberto Bellarmme and Fran- 
cisco Suarez, and an attempt was made by these Jesuits to restore the 
mediaeval doctrine of a justification of political authority by seeking 
its Immediate origin m the community itself In England, in turn, the 
old Whigs, and the writers Algernon Sidney and John Locke (gv), 
both frankly basing their contentions on the oldei European tradition, 
sought the justification of authority in the compact by which a num- 
ber of human wills concuirently seek the common good The Scot- 
tish school of common sense, under Buchanan and Reid revived in 
Great Britain the older concept of the natural law, by which man, 
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trained under the Scottish school, took the stand of an objective 
obligation to obey arising from man’s own nature as a social and 
political animal, and the consequent placing of sovereignty m the 
people itself In this they were abetted in England by Edmund Burke 
It remained for George Washington, in his farewell address, to express 
this idea in a lapidary sentence ‘‘The very idea of the right and 
power of the people to establish government presupposes the duty of 
every individual to obey the established government” This is the 
ancient doctrine of the essential correlation between rights and duties 
It implies a mutual responsibility between state and individual 
which man, by bis nature as a social animal, seeks from the state 
peifcction as a poison, •>nd the state m its turn «eeks fiom the 1 1 1 
wdu.il tlit co opci.ition bv which K m,i ron'nbu'e to the pence* 
of eve v olhoi individual It w ts tin-, concept, .a expies id bv Ge< 

V, ishing*nn aril othe a o' hia time which give 10 the Vmiiicm av- 1 
its distinctive chaiacltr foi t solved once for all tLe problem of 1 e 
moral riel t of the pi opli a-. a sov ercign to command the peopli 
subject 

Lquallj important m the development of democratic theory is 1' 
evolving notion 01 the neccs arv limitations on poltiral atitho 
which are requ led if government is to leahzc lls essential mne 1 
of caung fm the common good In the earlv ckvs of western cm 
tion thi- limitation was purely internal and spnitual The 1 ilri 
the reprv'eiuativi, of God and should do nothing n Ins regime that 
contruv to ihe will 01 God, that is, nothing that God would noi » 
if He wen the duect rulci This interna! anction was 11 pout 1 
incentive its 'ong as rulers voluntanlv accepted the moral teaching i f 
the church It peisisted, as a mattci ot history, only as long as > 
the influence of churchmen 011 rules It was a mediaeval tradition that 
lasted even into the American colonics, particularly Massachusetts and 
\1rp1ma In the course of tune it graduallv became char that some 
external sanction was necessary as well Yet, wh le the need for limita- 
tion was clear, the visible means to this end were not 50 clearly dis- 
cernible The medial val contract between people and ruler was fairly 
efficient In the hands of a man like Manegold ot Lautcnbach it be- 
came an fact a pou crlul instrument foi holding the ruler to his duties 
as a servant ot the people, lor by his defying of the contract, the 
ruler became, in this theorv, no longer a king but a tv 1 ant, and 
hence the people were bv that very fact absolved from the r allcmanre 
to him and to Ins government Out'idc of the imperial faction, political 
writers quite gcneially held, with Isidore of bewlk, that thL rulci is 


hound by his own laws, and the lex regia of the old Roman law was 
intcipreted in the Middle Ages to be the law by which the people 
seL up a ruler and established the pucise limits within which he 
could rule We have here, morcovei, tlic fust geims of constitution il 
mle, which was later to become so important in democratic theorv 
This development, howevei, was temporarily letarded by the rise of 
the absolute monarchies, but as Laski has observed, if it had been 
allowed to continue, it would have introduced demociatic institutions 
much sooner in the history of westein Europe It lemamcd foi the 
American theoiists to see the precise application of constitutionalism 
to self-government as the only external means to ensuie that the ruler 
or government will be wholly devoted to the common good Accord 
ing to these, it is the people who give the constitution, and the ap 
pointed ruling agency is held in its administration within the rigid 
limits of its letter, subject to the light of the people at any time, by 
appropriate means, to enlarge or constnct the powers which it has 
granted In this theory, again, three things aie done by a constitu- 
tion the requisite consent is gianted by which a people constitutes 
a state , a foim of government is chosen and set up , and to tills gov- 
ernment, the incumbents of which are Iatci to be elected, certain lights 
aie granted, and at the same time, definitely limited Thus the 
ancient theory of the necessity of limitation of government within the 
ronsent of the people was made actually feasible by the democratic 
theory of a popular constitution The example of the American 
colonists in adopting a constitution was followed in the French Revo- 
lution On the other hand, in Great Britain, the claim is also made 
for a constitution, on the grounds that the commons, the ruling 
agency, is at any time restricted by the powers which, for the occa- 
sion, the people, through its representatives, are willing to grant 
Thus, in that system, while the constitution is not written, it is never- 
theless considered to exist as a definite limitation of power on the 
ruling agency 

Other limitations, however, had to be placed upon authority be- 
fore a constitutional democracy could become possible These, like the 
mediaeval one of justice in the ruler, aie in the internal order, but, 
unlike the earlier limitations, they regard the community rather than 
the ruler The principles of these are two liberty and equality Lib- 
erty, as a political idea, has always had to struggle between two op- 
posing concepts of its meaning The ancient idea, as expressed, for 
instance, by Aristotle, Augustine and Aquinas was that liberty is the 
right of the members of the community to be ruled in their own 
interest This remained the controlling theoretical idea of liberty for 
many centuries, whatever the practice may have been at vanous 
times Later, however, and especially after the Renaissance and 
Reformation, another idea camt in to dispute this earlier concept 
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muih-quo*cd dicLum of Pope Gregory the Great (590-604) , that “all 
men die bv nature equal ” was maintained as the universal teaching 
101 mam cmluiico ihis equality, however, remained what may be 
called passive equality , it meant that originally all men without excep- 
tion enjoy ul libcrtv , the right to be ruled m their own interests It 
was, thcrefoie, essentially a conscientious limitation on the power 
ot the ruler, ind was achieved pnly when he accepted the obligations 
vliich it laid upon him It did not formally include the nght of the 
individual to participation in government itself The axiom laid down 
by \quin is in the 1 dll century that “all should have some share m 
the government" wa= m.w for his time and did not bear fruit fpr 
many centuries It look long thought before Western man actually 
saw the Impht itiom 01 lus own teaching, and it was a teaching, of 
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course, that was absolutely nonexistent in the east For this reason, 
political equality, even under the enlightened English theory, remained 
only a partial right until the 19th century, it was an equal right shared 
by only a portion of the population Once again, it remained for the 
republican thcoiy onginating on the American continent during the 
colonial period to perfect a system which would make it ultimately 
possible for an active equality of universal participation m govern- 
ment to become a reality The equality practised by the French Revo- 
lution while more extreme, was in reality a historical development 
postenor to the American experiment, and undoubtedly influenced by 
it Even then, however, as we shall see, m practice it took a genera- 
tion before universal suffiage became the ultimate conclusion from 
the postulate of equality 

Intimately connected with the notion of political equality m a 
democracy is that of social equality In a negative sense, this latter 
is usually taken to mean that hereditary or financial distinctions do 
not entitle individuals to special privileges in public life or before 
the law, and paiticulaily that social inequalities do not constitute a 
title to political power Such an equality in the social sense was an 
achievement of both the American and French Revolutions, though 
inequalities did not disappear in Britain until the liberal reforms 
of the early 20th century Social equality in a positive sense rather 
pertains to a consideration of democracy as a way of life, and is 
treated below On the other hand, in recent times, a more funda- 
mental question has been raised whether a theory of political and 
social equality is sufficient to constitute a real democracy It has 
been argued that economic equality as well is essential to the estab 
hshment of pohtical equality, since a wide distribution of material 
goods is necessary to the stability of a democratic state Those who 
defend this position, however, still show a broad gradation from those 
who look on economic equably as merely equal economic opportunity 
to acquire goods, all the way to those who advocate actual equal 
possession of goods through the medium of membership in the all- 
inclusive state Actual economic inequality has persisted, even in 
theory, up to our day as the controlling doctrine in democratic coun- 
tries, due to the quite general identification of demociacy with the 
19th century theory of laissez faire or economic liberalism, by which 
liberty is interpreted to mean that industrial entrepreneurs, owners 
and employers are exempt in their purely economic activities from 
governmental interference This theory has necessarily resulted in the 
wide inequalities of possessions and even of opportunities which give 
one portion of the community a disproportionate share m political 
power It is for this reason that many think that democracy ulti- 
mately will be preserved only on the one hand by divorcing its con- 
cept from that of economic liberalism, and on the other by finding 
a solution somewhere m the middle between the two extremes men- 
tioned earlier in this paragraph , namely, by creating institutions within 
the democratic framework in which there would not only be equal 
economic opportunity for all, but in which it would be guaranteed 

A further question that has been raised on the question of equality 
concerns the extent to which it should be applied in a democracy 
Should it be restricted only to the white populations which form 
the controlling groups in their respective countries, or should coloured 
populations, at home and in the colonics, also come under its protec- 
tion? In the 19th century and the early 20th, there was no question 
but that the home white population considered that equality applied 
to it alone, so that democracy appeared as the sole monopoly of the 
original white democratic countries, while eastern and southern Asia 
and Africa were implicitly excluded from it, along with indigenous 
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vote as a privutge extended by mose wno aireauy nave that right 
to those whom it chooses to include in the right Thus, while we 
usually look on the government of Britain as a democracy after the 
great revolution, and also consider the United States as a democracy 
after the adoption of the constitution, if not before, nevertheless in 
both countries for man} generations the right of the ballot was re- 


stricted to property owners It was only gradually that voting powers 
were extended to all citizens as by right, and even then under various 
restrictions Also, nonnaturahzed members of the state in all demo- 
cratic countries are considered as not possessing the right to vote, 
though the United States has gone so far as to include the total num- 
ber of inhabitants — citizens and noncitizens — in computing the size 
of a constituencv 

Until the early igth century the word “democracy” was usually 
restricted to what was properly called “pure democracy”, that is, a 
government in which the whole people itself exercised the direct power 
of legislation when gathered together at one place for that purpose 
It is the town-meeting idea on a national scale It was always dear, 
however, that such a kind of democracy was possible only when the 
group was sufficiently small to meet all at one place In a nation 
of any size, it was necessary to find another means by which the 
people could rule without taking part in eveiy immediate step of the 
process of authority It was thus that the idea was gradually adopted 
of choosing a certain number of agents, or representatives, who wen. 
numerous enough to take the place of the whole people and few 
enough to meet at one place The mediaeval Spanish cortes, the French 
estates general, the English commons, were examples of this kind 
of representation, but ordinarily for a relatively limited purpose the 
voting of moneys to the monarch for his wars or public works When, 
with the gradual overthrow of the English monarchy, the commons 
assumed a pohtical function, the theory of representation took on an 
entirely different form In the American constitutional convention, 
many speakers denounced what they called democracy , a dictatorship 
of the proletariat which they attributed to the Levellers It was for 
this reason that the writers of the Federalist, who saw that what they 
knew as democracy was an impossibility, due to the great extent of the 
Atlantic coast and to the many special interests prominent in the 
nascent states, chose rather to give their representative system the 
name of republic 

The final step in the evolution of the theory of democracy, there- 
fore, involved the settlement of the nature of representation The 
mediaeval notion of the ruler as representative of the community was 
restricted to his internal obligation to look out for its interests, and 
did not include the continuing power of the people to operate through 
him In other words, pohtical equality was passive, not active , it im- 
plied the right to receive the benefits of government in an equitable 
way, but not the right to secure those benefits for themselves by 
direct action It is true that Aquinas, in consequence of his axiom that 
all should have a share in government, held that both the supreme 
ruler in his ideal state and the subordinate governors should be elec- 
tive, but his thought was not generally accepted in Europe until the 
16th century Also, while it was generally held that the ruler merely 
exercised the authority which was the community's, there was, as 
Carlyle has shown, considerable debate as to whether the community 
irrevocably handed over its power to the ruler, or could, under certam 
circumstances, recall it from him It was not until Bellarmine and 
Suarez adopted the doctnne of the power of recall that continental 
thought generally gave hospitality to the notion, in spite of severe 
opposition in conservative quarters In England, opinion was equally 
divided, with James I and his followers holding that power was not 
even derived from the people and hence could not be recalled by it, 
while Hooker, Coke, Sidney, Locke and the old Whigs generally held to 
the ancient tradition Later, the theorists of the French Revolution, 
with their inherent hesitation as to whether any political authority 
was legitimate, except as an artificial and necessary expedient, logically 
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adopted dj the r.ngusu It was die tneory of the lawyer, as agent for 
his prinapal, who, in his superior knowledge, experience and oppor- 
tunity, is expected to take the best means to achieve the end which 
his client desires Thus, in the political field, it is the constituency 
which adopts the end to be achieved, while the representative is ex- 
pected to choose the means which he deems the best suited for that 
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end This theory, however, it must be said, is not umveisallv accepted themselves have also adopted constitutions though it is generally held 


in the United States, especially in the west, where the initiative, refer- 
endum and recall have entered into political thinking Under this 
opinion, all public officials, even judges, must at an> given moment 
merely register the existing will of thi, majority of the constituency 
The partnership between people and representative, therefore undu 
this concept, is not ore of principal and agent, but of e principal 
and his messenger, where the principal chooses the end and means 
This question concerning the function of the representative, moie 
over, involves another namely, that of the rights of a majority in 
a democracy Here the continental and Anglo-American theories are 
again in conflict In the third French republic, for instance, under 
Gambetta and his followers, the majority acquired absolute rights 
through election, and it was expressly declared to be a derogation of 
the liberty of the majority to demand that account be taken of elec- 
toral minority demands In the United States particularly this theory 
has alwavs been considered to be an essential weakness of French re- 
publicanism, a weakness that has been reflected through French influ- 
ence in many Latm American countries which have adopted democratic 
institutions In the American theory, there is an implicit contract m 
the electorate before each balloting that the eventual minority shall 
abide by the results of the election, so that each election becomes, post 
jacLum, a unanimous one, since the whole constituency agrees to the 
choice of the winning candidate The important result of this implicit 
contrict is that after the election the representative, once elected, 
represents, not those who elected him as a majority, but his whole 
constituency, including the minority Thus under this theory, in the 
American system, the whole people, at anv given moment, actually 
governs through its elected representative It is this thcorj that has 
protected the democratic system of the United States from periodical 
revolutions engineered b> discontented minorities which refuse to 
abide by the results of the balloting and have no other recourse to 
secure representation except by violence in their own interest 
A final question in democratic theory concerns the right of any 
people, even under an absolute rulei, to change its form of govern- 
ment The right of revolution has been in at least a part of the 
tradition of western civibzation since mediaeval times The theory of 
contract between people and ruler implicitly involved the right of 
the cm n» nfl li life Axelf fion ■> despot who viol cd hi- p- 1 ^ of 
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that, unlike the ledcral government, tne state govermucnis nave a 
the powers which accomp inv sovereign tv , whether they are enumci 
ated in the constitutions oi not except those which thev have surren 
dered to the government in Washington Other more centralized 
republics possess constitutions which are not lists of enumerated pow- 
ers, but which profess certain general political punciples and leave a 
wide latitude to the legislature and the executive 

The prmcipal functions of any government are three legislative, 
executive and judicial The concrete political institutions in anv given 
country, theietore, will be those which exercise those functions, and 
also those which contnbute to these three In ancient tradition, these 
functions wcie usually combined in the person of a king or the sen- 
ate, and theoretically, they could llso be combined m a demoeraev 
in one institution, provided that that institution were subjected to 
pcuodical accountability to the electorate, which, as we saw, is cs 
sential to any notion of self-government In practice, however such 
a concentration of povvei could hardly be called a democracy, though 
it could be called a representative government All modern theories 
ol government demand that the judiciary be separated from the execu- 
tive who is entiusted with the admimstrition of the laws Democratic 
theory, moreover, which considers the power of passing laws to be 
the heart of any government, requires that the community as a whole 
be, as duectlv as possible associated with the process of legislation 
Separation of the legislative from the executive is not considered to be 
an essential of democracy as such In modern political literature m 
English, Locke is usually credited with pointing out the distinction 
between the three powers, though he himself was well awaie that he 
was merely repeating the ancient Roman and mediaeval doctnne, while 
Montesquieu is probably the hist who actually suggested their sepa- 
ration This suggestion was followed out in the American constitution 
principally as a reaction against the confusion between the three pow- 
ers which had taken place in the English parliament and which was 
the real cause of the gnevances of the colonies As a result, in the 
United States, the government, properly so called, is not the president 
nor the congress nor the court, but all three taken together The 
president and his departments in the executive function are properly 
denominated the administration 

The - p'est form of a direct association of the people with the 
i Liking a, I ws is that in which the whole community (usually adult 
1 1 il< 1 noL (ii ly chooses by vote the ends to be pursued, but actually 
ehoi-'s tic means to achieve this end and embodies them in laws, 
min. vi rds, the town meeting, as we know it, while the execution 
n 1 1 iv s was entrusted to an elected official (bailiff, shenff, consul, 

”i ’i ) Since, howevei, as has been said, this type of government 
i it imIj'i only when the population is so small that it can be present 
at tht s "i time and place, and hence in larger communities the only 
printed tk >ns of giving the people control over legislation is a de- 
libemivc body which is elected as representative of the whole com- 
munitv .nd >s small enough to meet at one time and place The de- 
hbf mons of such a body could, thereupon be presented on each 
oeri’eion to the community for its approval or rejection, or the repre- 
'(miUve- could be empowered to enact them into law immediately 
It i= thus lint a parliamentaiy form of legislative body has by tradi 
uon und experience been identified m practice with demociacy More- 
over, in - oimocracy, this parliament could also be entrusted with the 
execution o r the laws, and this is the system which, with the rise of 
pulixmc i ry supremacy, developed in Great Britain, where the 
exeeuave the cabinet, is merely a committee of the commons, and is 
( host n bv the majority party, and also m most other democratic 
s\ si era i In the United States, as m Britain, a bicameral body consti- 
ti is the legislative blanch, which, however, unlike Britain’s system, 
ls ccmpletilv separated from the executive branch Moreover, once 
-’gain in tccord with the mediaeval tradition, the monarclucal punciple 
xva-i dchicritely preserved m the American system, and the executive 
of tit 1 ivvs was made one man, the president 

in all tne various systems of representative government the obhga 
Lion of pcuodical accountability to the electorate has been maintained, 
bn in v i r mg degrees Mostlv a fixed limit of several years has 
been sot hiyond which the parliament must seek a new mandate from 
the people, with the intervening obhgation imposed upon the cabmet, 
if it Io*=c- the confidence of the majority of parliament m a matter of 
n iporunce, to resign, or go to the country for a new election, or 
both Here again the American democratic system departed from 
piciLdent The president is elected for four years, and is recallable 
onlv « Per impeachment and a trial before the senate presided over 
b the cl tef justice, with a two-thirds majority necessary to secure his 
ten ov il He is not, therefore, as in Britain, subject to a fluctuating 
emigre- lonal majority In the congress, one-third of the senate is 
clec’Ld every two years, while the house of representatives is elected 
in tot dity every two years It was hoped, with reason, that this over- 
lapping recourse to the people would introduce an element of quasi- 
nutomn’ic stability hot present in other systems In the same way, 
thi i (inception of representation has also varied m different democratic 
sv item- In Britain, m the third French republic, and in other regimes 
mock Ik d upon them, the executive is directly responsible to the legis- 
lnluu* Since it is really only a part of the latter body, which is 
di ect'v chosen by the people In the original form of the American 
system the piesident was chosen bv a body of electors, who had 
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free discretion as to whom they might choose, and hence he was not 
the immediate choice of the people The senate also was not immcch 
ately chosen by the general electorate of the various states, but by 
the state legislatures, to whom, therefore, the senators were directly 
responsible Only the lower house in the American system was to be 
elected by popular vote In the case of the president, and largely as 
a result of rigid party control, the constitutional provision has been 
nullified, the electors have lost their discretionary powers, and hence 
for all practical purposes, he is eketed by a direct popular vote 
Popular election of the senate was intioduced by the 17th amend 
ment (adopted 1913) Onlj the fedual judiciary, in the American 
system, is theoretically independent of the will of the community, 
though the popular phllosophei, Dooley, has cxpiesscd the current 
opinion, that the supreme court follows the diction returns ’’ Due to 
the fact also that the supreme couit justices have been ordinarily ap- 
pointed at a relatively advanced age, the president who is elected for 
two terms or more is in a position to appoint incumbents who more 
01 less adheic to the policy of the contcmporaiv majority paity The 
United States supreme court, however, has been noted for maintaining 
the civil rights of individual citizens, no matter what general social 
or economic philosophy its members profess 
Electoral systems in a democracy have also varied in diffeient cir 
cumstances and lands, and at different times m the same land in 
accord with var>ing theories of the nature and extent of rcpiesenti 
tion itself No electoral sjstem, apparently, has included the whole 
population At different times, the electorate has been considered 
either as an attribute of citizenship, a vested piivilege, an abstraet 
right, a function of government or a means of expressing human per- 
sonality, but m general it can be said that the modem tendency has 
been to include as fat as possible all the adult population in the num- 
ber of those who are entitled to express their preference for their 
representatives Moreover, with the abandonment of the earliei idea 
that the family is the essential unit of society, it was quite in accord 
with this tendency that the head of the family, the husband, should 
lose his unique preiogative, and so woman suffrage was introduced 
in the United States bj the 19th amendment (adopted 1920) and in 
its complete foim by Great Britain in 19*8 All electoral systems in 
early dajs, including the British and Ameucan, restuctcd the ballot 
to property owners and it was only giadually that universal adult 
suffrage has been adopted Meanwhile, also, constant attempts at re- 
striction have been practised For many years, the “giandfathcr 
clause,” excluding from the polls those whose grandfathers had been 
slaves, was a disqualification m southern states in the U S A , and at 
present writing (1942) the poll-tax qualification, by which the very 
poor (mostly Negroes) are excluded from voting and jury duty in a 
dozen states, is a matter of intense controversy Other restrictions 
have to do with registration, with extended periods of domicile in the 
respective voting precincts, and other similar forms of exclusion 
through legal means Intimidation of rural or industrial employes has 
also been widely practised It has always been assumed that the elec- 
toral system should be free of all special influences, and hence that 
the free ballot necessarily means a secret ballot In those countries m 
Europe and elsewhere with democratic regimes in which the political 
parties themselves supply the ballot outside the polling places, this 
secrecy has been necessarily absent The United States system, in 
which local government itself prints and supplies the ballot or a 
voting machine, is piobably the best way to secure secrecy Many 
so called plebiscites which in totahtanan countries the ruling regimes 
have designed to give a colour of legitimacy to their revolutionary 
movements have lacked secrecy, and hence freedom 


has been customary m tne um tea ouies in some countries, ipr in- 
stance in Great Britain, the party secretariats, m preparing lists of 
candidates to be presented, take care that m the total number of them 
are contained specific representatives of the various professions and 
branches of industry and commerce Another type of functional 
representation has been proposed by some socialist groups in which 
regional constituencies would be abolished, and only professional and 
industrial groups would be represented in legislative bodies In Great 
Britain for many years, and in the United States in some localities in 
recent years, labour parties have been created on the theory that such 


third parties would give the working classes a strong balance of powei, 
since they would draw off to themselves the left wings of both major 
parties As has been said, in democratic countries only those parties 
can in theory be tolerated which accept the democratic regime, or if 
they wish to change it fundamentally, aim at doing so by constitu- 
tional means There has, however, by tacit consent been no concerted 
movement to test this theory, probably because such parties (Action 
Francaise m Fiance, Communist parties in Britain and America), 
have never leached such proportions at the polls as to constitute a 
serious menace to the existing status 

A final institutional characteristic of most democracies is equal edu- 
cational opportunity While universal popular education is a lcla- 
tivcly new institution, even in democratic countries, including the 
United States, it is now generally admitted that at least elementary 
education should keep pace with the extension of the franchise Since 
theoretically the ultimate source of political power in a democracy 
lies in public opinion, the ability to read has always been considered 
a necessary quabfiLation of the citizens of a democracy It has usually 
been held, therefore, that popular education in a democracy, at least 
of an elementary kind, should be made compulsory by law The 
democracies, however, unlike the totahtanan states, have never pre- 
sumed to dictate the content of the education to be given, and so 
under them the schools aie free 

Democracy as a Way of Life —Considered as a way of life, de- 
mocracy is a subjective attitude by which the members of the com 
mumty are led to secure to cveiy one his rights, to look upon all 
fellow citizens without distinction of colour or race as brethren m a 
common enterprise, and to give spontaneous suppoit to projects which 
enhance civic excellence and promote the general welfare In this 
sense democracy approaches the “virtue” which the old philosophers 
and the Founding Fathers of Ameuca considered the principal charac- 
teristic of citizenship, and is akin to the mediaeval “justice" by which 
all members of the community were to co-opLratc by joint action to 
give each one his due In this sense, therefore, democracy is not neces- 
sarily allied cither with demociatic theory or democratic institutions, 
but could exist under any form of government It 15, however, one of 
the more valid claims of democracy that only under it can these civic 
virtues flourish to their full extent, because only under democracy do 
there exist those institutions thiough which those virtues may exer- 
cise themselves These institutions are a popular constitution, a 
paihament of some kind, universal suffrage and a disciplined party 
system Through these an active equality of persons exists by which 
the individual citizen is associated with the process of authority This 
equality places upon the individual that responsibility which in abso- 
lute systems is laid upon the ruler The individual, therefore, as 
ruler, must himself possess and exercise all those virtues with which 
the ideal rulei m all political literature has been endowed In a sense, 
therefore, democracy professes a philosophy of life m somewhat the 
same way that the totahtanan systems of modern days profess one 
Implicit, however, m this philosophy is a personal freedom exempt 
from the dictatorship of intellect by which the total systems maintain 
themselves In other words, fiecdom of conscience and freedom of 
expression are its necessary components Along with these freedoms, 
is also included economic freedom, at least if by that term is under- 
stood freedom from dictation to the political process by purely eco- 
nomic forces, and a more nearly equal opportunity to the members of 
the community to acquire the goods of the earth (W Pas , X ) 

DEMOCRATIC PARTY, founded by Thomas Jefferson, the 
third president, is the oldest continuously existing political instru- 
mentality in the United States Its original name was the Re- 
publican party and the day of its birth has been fixed as May 13, 
1792 A letter of that date from Jefferson to George Washing- 
ton made the first authoritative claim of a name for the party, 
of which Jefferson had become the recognized leader Actually 
the seeds were sown in the Constitutional Convention of 1787, 
when the first battles were fought between Hamiltonian advocates 
of a strong, centralized federal government and Jeffersonians who 
wanted the least possible federal government consistent with 
national security and welfare In accord with Jeffersonian phi- 
losophy there was eventually established a party which adopted the 
following political principles direct popular control of govern- 
ment, wide extension of suffrage and the fullest measure of per- 
sonal liberty consistent with law and order, opposition to sump- 
tuary laws, strict interpretation of the 'constitution and 
preservation of the rights of the states , opposition to centralized 
power in the federal government, equal rights for all, religious 
liberty, free speech and a free press 

Although the new party was a strong opposition force m con- 
gress, it did not obtain control of the government until Jefferson 
became president in 1801 For 40 years thereafter, except m 
1825-29, the Democratic party was in almost continuous control 
After serving two terms, Jefferson was able to obtain the nomi- 
nations and elections of James Madison and James Monroe, 
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spectivcly, as president Madison and Monroe, both close friends 
and disciples of Jefferson served a tot ll of 16 >eais This 40-yeai 
Democratic rule, which included the so 1. died “Eia of Good Feel 
mg,” was interrupted only by the election of John Quincy Adams 
in 1824 Adams, who served one term, was in ncithei the Himil 
ton nor the Jefferson tradition but fought bitteily with both groups 
in congress He was succeeded by Andrew Jackson m 1829 In 
1840 the Democrats lost to the Whigs, but on the death of Pres 
Willnm Henry Harrison in 1841, John Tyler succeeded, and he 
became more of a Democrat than a Whig 

The Democrats regained control in 1844, lost in 1848, came 
back to power in 1852 and remained in oftice until the historic 
split on the problem of slavery in i860, followed by the Civil War 

Although Jefterson had founded the party on the principle of 
popular and self government, as against the Hamilton idea of 
control by an economic and industrial oligarchy, the so called 
Virginia school of presidents were aristocrats in birth, breeding, 
education and environment It was not until the election in 1828 
of Andrew Jackson, a backwoodsman and warrior from Tennessee, 
that a man of the people entered the White House as a Democrat, 
to become the second great figure m the party’s annals More 
than 100 years later, the Democrats’ most important annual cele- 
brations became known as Jefferson Jackson day dinners 

The Jeffersonians in effect had held the party in trust for the 
people, whereas Jackson turned it over to them Under him the 
people and the local politicians participated in public affairs and 
political councils He organized the country’s first political ma 
chine One effect was introduction of the spoils system, under 
which federal office became a reward for activity on behalf of the 
party 

Jackson, a dominant and tempestuous figure, also brought the 
party back to Jefferson’s original principles of strict interpreta- 
tion of the constitution, a position which the sage of Monticello 
had found it necessary to abandon, notably in the purchase of 
Louisiana Jackson’s two great battles, which he won, were to 
abolish the second United States bank and to crush the defiance 
of the federal government by South Carolina That state, under 
the leadership of Jackson’s archnval, John C Calhoun, showed its 
resentment against the 1828 “tariff of abominations” and a 
slightly modified 1832 version of the same bill by threatening to 
nullify this legislation and, if necessary, to secede Jackson’s 
Nullification proclamation, which ranks as a great state paper, 
proclaimed that no state had a right to withdraw from the federal 
union, and was a forerunner of Abraham Lincoln’s similar declara 
tion in 1861 It was during Jackson’s campaigns that his fol 
lowers began to call themselves Democrats, and the name was in 
general use in his second term 

Between 1837, when Jackson retired as an enfeebled but heroic 
figure, and i860, there were four Democratic presidents whom 
history generally regards as mediocre — Martin Van Buren, 
James K Polk, the first “dark horse” in U S politics, Franklin 
Pierce ard James Bvchrmn But the real parte 1 i«lorv concerns 
the poht'iiais and statesmens rutile struggle- to ignoie and 
compromise the s'averj issue, and the inevitability 0 the north 
soum sp'i in 1S60, which dixic'ed the Demouu-. *0 d'sis io.isl> 
that the> did not elect a ire dcu ago n until 1884 

\f f ei Vie \»n Biucn administration the parts, 

c uni e> ce more complece'y uncei the domn ancc i>t the -ojth 
winch aas undukablv com inced Unit its economy social ■md 
j olmcal inteiesls were oound up in ihc piesersation and extension 
or alas er\ The south demanded the right to extend alas ery into 
new territories and state-, as the onH way 10 pi event the greii 
industrial state, o' the north, end die opening ssc ‘ ( -om becoming 
too strong m the federal goseinmeit lo luithci dus end, the 
Democratic party renudiatcd 11s Ivi-ic punciple, undci pressure 
from the south Ir insi ted upoi the broadi ,t po-siolc construc- 
tion of ‘he constitution in order to force s’ wery on the ness states 
or terr tones, and tliei applied to them the rao,t rgid s'ates 
rights doctnnc in mde r to prcaersc -laveiy from ron-tuutioaal — 
te, federal — mtcrferei.ee 

B> 1850 the slas ers queeuon luct as-un cd such lggrasaleci -orm 
that it was unpossib'e to ignore or compromise it, as haa been 


done in the Missouri Compromise of 1820 A final effort, hosv- 
ever ssas made in the Compromise of 1850, which was proposed by 
Ilenry Clas and accepted by both the Whigs and Democrats On 
the basis of this arrangement, the Democratic conventions of 
1S52 and 1S56 assumed that the issue had been settled Such 
an assumption was proved erroneous by subsequent events No 
mattei how the politicians side stepped the question in then 
speeches and platforms, the absorbing, popular issue was slavery 
They did not recognize or reckon with such political propaganda 
as Harriet Beecher Stowe’s Unde Tom’s Cabin The final crack 
up came m i860, when the highly emotional delegates assembled 
for the Democratic convention m Charleston, S C , on April 2 0 of 
that year With the fight centring about the platform, the ma 
jority repoit of the resolutions committee set forth the viewpoint 
of the south 

The majority plank declared that each new state or territory 
must have the right to enter the federal union on its own terms, 
as expressed in a constitution adopted by vote of its residents, 
whether it prohibited or recognized slavery Pending adoption 
of a constitution, the platform declared for free settlement in new 
states and territories, which meant that southerners could estab 
hsh themselves there with their “property,” including slaves 
This was a deliberate defiance of the movement to prevent an in- 
crease m the number of slave states 

When the convention rejected this resolution and adopted a 
minority report ignonng any specific slavery declaration, half the 
southern delegates walked out The northein wing adjourned to 
Baltimore, Md , and nominated Stephen A Douglas of Illinois as 
Us Dresidential candidate and Herschel V Johnson of Georgia 
for vice president The southern faction met in Richmond, Va , 
adopted the rejected majority report on slavery and nominated 
John C Breckinridge of Kentucky and Joseph Lane of Oregon by 
unanimous vote 

Thus stood the Democratic party, ruined and divided over a 
great moral issue and destined to defeat The newly formed Re- 
publican party, which had been organized m 1854 at Jackson, 
Mich , won its first national victory because of its clear cut stand 
on the slavery question Although Abraham Lincoln did not ob 
tam a majority of the popular vote, he received a great majority in 
the electoral college because of the Democratic split 

From i860 to 1932 the Democratic party became such a minor 
lty force that it was In executive power for only 16 years Its 
defeat in 1876, however, when Samuel J Tilden of New York, an 
anti-Tammany reformer, was the nominee, was questioned by 
those who believed that he defeated Rutherford B Hayes The 
enfranchisement of the Negro after the Civil War had two 1m 
portant political effects It made the south almost unshakably 
Democratic, although there were defections in 1928 and 1948 
It gave the Republicans a ballot box advantage in many key 
electoral states with a large Negro population, an advantage which 
persisted until the advent of Franklin D Roosevelt in 1932 

It was not until 1884 ll at the Democrats won a presidential 
clccLion with Gro\ er ( lcveland ot New York They lost with him 
m 1888, but eltclrd him igan m 1892 In 1896 the party once 
more split dis'slrouslj tin-, time on the question of free silver as 
uixoealed bx its candidate William Jennings Bryan of Nebraska 
Ihroign then addiction to economic radicalism under the Bryan 
lcadciship lae Demociats 'ftei 896 again became a minority 
gioup foi the large hu'ncit industrial and financial interests 
prtfeircd the parly of WilLam McKinley and Marcus Hanna, 
and even looked kinuly at first upon Theodore Roosevelt The 
Den ociais returned to Doxxei in 1913 with Woodrow Wilson, 
lormcr goyeinoi 01 New Jersey and president of Pnnceton um- 
xer<-itx only became 01 the William Howard Taft-Theodore 
Roocia ell level 

WoodroA Wil-on rillied Dchind him the nation’s idealistic 
>ouih and eldcilx icforncrs many of whom enrolled m his of- 
ficial laniilx Undci ‘he Josrm of the New Freedom, he urged 
<11 d obtained leg -lmon 101 gr< ucr federal regulation of banking 
md indu-t y indue, mg lsi lib hrent of the federal reserve s>s 
tem the 1 edeial 1 radt commi.aion and strengthening of the 
antitrust statu 1 Women became voters during his term in 



DEMOCRITUS 



Democra 

he Presidential Candidal 

es, 1796-1953 

Elec 

| DemoL 

nihe Popul 

ar vote Electoral 

date 

candid 

Democrat 

I Opponent Dem lopp 


1796 Thomas Jefferson 
1800 Thomas Jefferson 
1804 Thomas Jefferson 
1808 James Madison 
1812 James Madison 
1816 James Monroe 
1820 James Monroe 
1824 John Quincv Adams 
1828 Andrew Jackson 
183-’ Andrew Jackson 
1836 Martm Van Burcn 
1840 Martin Van Buren 
1844 HJames K Polk 
1848 Lewis Cass 
1852 IIFranklm B Pierce 
1856 Hjames Buchanan 
i860 Stephen A Douglas 
1864 George B McClellan 
1868 Horatio Seymour 
1872 Horace Greeley 
1876 Samuel J Tilden 
1880 Winfield S Hancock 
1884 ||Grover Cleveland 
1888 Grover Cleveland 
1892 ||Grover Cleveland 
1896 William J Bryan 
1900 William J Bryan 
1904 Alton B Parker 
1908 William J Bryan 
1912 llWoodrow Wilson 
1916 IWoodrow Wilson 
1920 James M Cox 
1924 John W Davis 
1928 Alfred F Smith 
1932 Franklin D Roosevelt 
1936 Franklin D Roosevelt 
1940 Franklin D Roosevelt 
1944 Franklin D Roosevelt 
1948 Harry S Truman 
1952 Adlai E Stevenson 
♦Popularly called ' Republicans ’ up t 


1,311,316 I 33 . 927,549 I 
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the White House In his second four years he mobilized the 
country’s resources for the defeat of Germany in World War I, 
and was hailed throughout the world as the “saviour of democ 
racy ” He inspired creation of the well-meant but ill fated League 
of Nations 

Another Democratic night descended in 1920 with the election 
of the Republican nominee, Warren G Harding, over the James M 
Cox Franklin Roosevelt ticket The voters had become disil 
lusioned with the war’s sacrifices and division among the vie 
torious Allies The Democrats had no inspiring leadership, and 
no unity on any national problem The question of prohibition 
split urban and rural factions The backwash of war and the 
temporary and artificial but spectacular prospenty of the 1920s 
kept the party out of power from 1920 to 1932 

In 1933, however, the Democrats rode to victory with Frank- 
lin D Roosevelt, governor of New York Hard times under Her- 
bert Hoover contributed to a tnumph in which Roosevelt carried 
all but six states In 1936 the party’s achievement was over- 
whelming, only Maine and Vermont voting Republican Roose 
velt established a precedent in 1940 when he ran for and won a 
third term He carried all but ten states and received a plurality 
of 4,900,000 votes over Wendell L Willkie He won a fourth time 
in 1944, defeating Gov Thomas E Dewey of New York Roose 
velt had 432 electoral votes to Dewey’s 99, but his plurality of 
3,600,000 over Dewey was the smallest of his four campaigns 

Roosevelt died on April 12, 1945, at Warm Springs, Ga, and 
was succeeded by Vice Pres Harry S Truman, former senator 
from Missouri Truman served out the balance of the unfinished 
term, and was elected on Nov 2, 1948, defeating the Republican 
candidate, Thomas E Dewey, by 303 electoral votes to 189 The 
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popular vote was 24,103,693 to 21,969,170 the smallest given to 
the Democratic nominee since the party returned to powei in 
1932 

Roosevelt’s program, known as the New Deal, provided for col 
lective bargaining for labour unions under federal protection, sub 
sidy payments to farmers in return for control of production, 
strict regulation of banking and investment, government owner 
ship and operation of utilities, a social security and unemploy- 
ment insurance system, guarantee of bank deposits, federal loans 
for home building and ownership These “reforms” were de 
nounced as “socialism,” “centralization” and “federal dictator- 
ship ” But their general popularity was reflected in his four 
eas\ victories A great factor m these Democratic successes was 
that, through heavy relief and war expenditures, the depression 
years of 1929-37 were succeeded by a period of apparent pros 
penty 

Domestic reform, however, was forgotten when the Japanese 
bombardment of Pearl Harbor embroiled the United States in 
World War II on Dec 7, 1941 Roosevelt transformed the U S 
into an “arsenal of democracy,” and became the leader of the 
Allied forces which crushed Germany, Japan and Italy in 1945 

On his accession in April 194s, President Truman tned to expand his 
predecessor’s New Deal into what he described as a Fair Deal He 
pioposed to congress such innovations as compulsory health insurance, 
a farm plan that would subsidize both producers and retail purchasers 
with public funds, a broad civil rights program, federal aid to educa- 
tion and numerous other expansions and contiols On all these issues 
ho was thwarted by a coalition of Republicans and“Jcffersoman”Demo 
crats, principally from southern states, in congress Revelations of cor- 
ruption in several executive agencies, especially the bureau of internal 
revenue and the Reconstruction Finance corporation, were reminiscent 
of the U S Grant and Harding scandals Foreign problems, especially 
soviet expansion and aggression, occupied Truman from 1947 on Ac 
cepting the soviet challenge in what was then described as a “cold 
war," he sponsored huge loans and grants for restoration of Europe's 
economy, shattered by World War II, and foi rearming the North 
Atlantic Treaty organization members In June 1930 he ordered US 
forces in Japan to resist a Communist invasion of South Korea 

The Democratic party's long rule of 20 years came to an end with 
the election of Dwight D Eisenhower on Nov 4, 1952, as the first 
Republican president since Hoover The Democratic candidate, Adlai 
E Stevenson, although strongly supported by Truman in a bitter cam- 
paign, carried only 9 states and 89 electoral votes to 442 for Eisenhower 
The Democrats’ unsuccessful vice presidential candidate was Sen John 
Sparkman of Alabama (R Tu , X ) 

DEMOCRITUS s probably the greatest of the Greek physical 
philosophers, was a native of Abdera in Thrace, or as some sav— 
probably wrongly — of Miletus (Diog Laert ix 34) Our knowl 
edge of his life is based almost entirely on tradition of an un- 
trustworthy kind He seems to have been born about 470 or 
460 b c and was, therefore, an older contemporary of Socrates 
He inherited considerable property, which enabled him to travel 
widely in the east m search of information In Egypt he settled 
for seven years, during which he studied the mathematical and 
physical systems of the ancient schools The extent to which he 
was influenced by the Magi and the eastern astrologists is a 
matter of pure conjecture He leturned from his travels im- 
poverished, one tradition says that he received 500 talents from 
his fellow citizens and that a public funeral was decreed him 
Another tradition states that he was regarded as insane by the 
Abdentans and that Hippocrates was summoned to cure him 
Diodorus Siculus tells us that he died at the age of 90, others 
make him as much as 20 years older His works, according 
to Diogenes Laertius, numbered 72 and were characterized by a 
purity of style which compares favourably with that of Plato 
In the variety of his knowledge and m the importance of his 
influence on both Greek and modem speculation, Democritus was 
the Anstotle of the 5th century, while the sanity of his metaphysi- 
cal theory has led many to regard him as the equal, if not the 
superior, of Plato 

His views may be treated under the following heads 

1 The Atoms and Cosmology (adopted in part at least from 
the doctrines of Leucippus) While agreeing with the Eleatics on 
the eternal sameness of Being (nothing can arise out of nothing; 
nothing can be reduced to nothing), Democritus followed the 
physicists in denying its oneness and immobility Movement and 
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plurality being necessary to explain the phenomena of the uni- 
verse and impossible without space (not-Eung) he asserted that 
the latter had an equal right with Being to be considered existent 
Being is the Full (ir^ypts, plenum) , not-Being is the Void (ua <ov, 
vacuum ), the infinite space in which moved the infinite number 
of atoms into which the single Being of the Eleatics was broken 
up These atoms are eternal and invisible, absolutely small, so 
small that their size cannot be diminished (hence the name 
hro/ios, “indivisible’ ) , absolutely full and incompressible, they 
are without pores and entirely fill the space they occupy, homo- 
geneous, differing only in figure (as A from N), arrangement (as 
AN from NA ), position (as N is Z on its side), magnitude (and 
consequently in weight, although some authorities dispute this) 
But while the atoms thus differ m quantity, their differences of 
quality are only apparent, due to the impressions caused on our 
senses by different configurations and combinations of atoms A 
thing is only hot or cold, sweet or bitter, hard or soft by conven- 
tion (vbpui), the only things that exist in reality («■«])) are the 
atoms and the void Locke’s distinction between primary and sec- 
ondary qualities is here anticipated Thus, the atoms of water 
and iron are the same, but those of the former, being smooth and 
round, and therefore unable to hook on to one another, roll over 
and over like small globes, whereas the atoms of iron, being rough 
jagged and uneven, cling together and form a solid body Since 
all phenomena are composed of the same eternal atoms (just as 
a tragedy and a comedy contain the same letters) it may be said 
that nothing comes into being or perishes in the absolute sense of 
the words ( cf the modern “indestructibility of matter” and “con- 
servation of energy’’), although the compounds of the atoms are 
liable to increase and decrease, appearance and disappearance — 
in other words, to birth and death As the atoms are eternal and 
uncaused, so is motion, it has its origin m a preceding motion, 
and so on ad infinitum For the love and hate of Empedocles and 
the nous (intelligence) of Anaxagoras, Democritus substituted 
fixed and necessary laws (not chance, that is a misrepresentation 
due chiefly to Cicero) Everything can be explained by a purely 
mechanical (but not fortuitous) system, m which there is no 
rpom for the idea of a providence or an intelligent cause working 
with a view to an end The origin of the universe was explained 
as follows An infinite number of atoms was carried downwards 
through infinite space The larger (and heavier), falling with 
greater velocity, overtook and collided with the smaller (and 
lighter), which were thereby forced upwards This caused various 



mom being intercalated between two corporeal atoms Aitnougn, 
m accordance with his principles, Democritus was bound to re- 
gard the soul as material (composed of round, smooth, specially 
mobile atoms, identified with the fire atoms floating m the air\ 
he admitted a di-imclion between it and he body, and is eun 
'aid to ba\r looked upon it as something divine The=e all-per- 
\admg ‘-oul a'om-, exercise different func'ions in cinlerenl organs, 
the head 1, the =eat oi reason, the bear* ot anger the l\cr of 
desire Life w maintained b> the mn.dafion ol iu-.h a ons to 
replace those lo-.t»b> exhalation and v hen respiration, and con- 
sequently the suppK of atoms, ceases the remit is death It fol- 
lows that the soul perishes with, and in the same sense as, the 
body 

3 Perception — Sensations are the changes produced in the 
soul by external impressions, and arc the result of cornet t, since 
every action of one body ("and all lepresentations arc coiporeal 
phenomena; upon another is of the nature of a shosk Cein n 
emanations t tn-oppoai, aroppoiai) or images (ei 5 aiXa\ consisting 
of subtle atoms, thrown oil irorn the sun ace of an object pcnc 


trate the body through the pores and pass into the soul At the 
same tune Democritus distinguished between obscure (< tkotLij ) 
cognition, resting on sensation alone, and genuine (yvr)<rlri), which 
is the result of inquiry by reason, and is concerned with atoms and 
void, the only real existences This knowledge, however, he con- 
fessed was exceedingly difficult to attain 

It is in Democritus first that we find a real attempt to explain 
colour He regards hlack, red, white and green as primary White 
is characteristically smooth, i e , casting no shadow, even, flat , 
black is uneven, lough, shadowy and so on The other colours 
result from various mixtures of these four, and are infinite in 
number Colour itself is not objective, it is found not in the ill 
timate plenum and vacuum, but only in derived objects accord 
mg to their physical qualities and relations 

4 Theology — Democritus rejected the notion of a deity taking 
part in the creation or government of the universe, but yielded to 
popular prejudice so far as to admit the existence of a class of 
beings, of the same form as men, grander, composed of very 
subtle atoms, less liable to dissolution, but still mortal, dwelling 
m the upper regions of air However, according to Plutarch, 
Democritus recognized one god under the form of a fiery sphere, 
the soul of the world, but this idea is probably of later origin 
The popular belief in gods was attributed by Democritus to the 
desire to explain extraordinary phenomena (thunder, lightning, 
earthquakes) by reference to superhuman agency 

5 Ethics — Democritus’s moral system — the first collection of 
ethical precepts which deserves the name — strongly resembles the 
negative side of the system of Epicurus The summum bonum is 
the maximum of pleasure with the minimum of pain But true 
pleasure is not sensual enjoyment, it has its principle in the soul 
It consists not in the possession of wealth or flocks and herds, but 
m good humour, m the just disposition and constant tranquillity 
of the soul Hence the necessity of avoiding extremes , too much 
and too little are alike evils (.See Ethics, History of ) 
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DEMOGRAPHY, the science which deals with the statistics 
of health and disease, of the physical, intellectual, physiological 
and economical aspects of births, marriages and mortality (from 
Gr Sijnos, people, and yphitfieiv, to write) The first to employ the 
word was Achille Guillard in his Elements de statistique humame 
on d&mographie comparee (1855), but the meaning which he at- 
tached to it was merely that of the science which treats of the con- 
dition, general movement and progress of population m civilized 
countries, * e , little more than what is comprised m the ordinary 
vital statistics, gleaned from census and registiation reports The 
word has come to have a much wider meaning and may now be 
defined as that branch of statistics which deals with the hfe-condi- 
tions of peoples 

DE MOIVRE, ABRAHAM (1667-1754), English math- 
ematician of French Huguenot extraction, was bom at Vitry, 
Champagne, on May 26, 1667 His eminence as a mathematician 
secured his admission into the Royal society in 1697, and also 
led to his being appointed by the Royal society to consider the 
famous dispute between Newton and Leibnitz He was an inti- 
mate personal friend of Newton De Moivre lived a quiet and 
uneventful life and died m London on Nov 27, 1754 Two impor- 
tant theorems in trigonometry bear his name (See Trigonom- 
etry) The majority of his papers appeared in Philosophical 
Transactions Among his separately published works the most 
important are The Doctrine of Chances (1716), m which h e for- 
mulated the theory of recurring series, completed the theory of 
partial fractions, and laid down the rule for the probability of a 
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compound event Miscellanea Amlytica (1730) contains his trig- 
onometrical theorems 

DEMONETIZATION, a term employed m monetary sci- 
ence in two different senses (a) The depriving or divesting of a 
metal of its standard monetary value From 1663 to 1717 silver 
was the standard of value in England and gold coins passed at their 
market value The debasement and underrating of the silver 
coinage insensibly brought about the demonetization of silver m 
England as a standard of value, and the substitution of gold 
During the latter half of the 19th century a great depreciation 
occurred in the value of silver, owing to increasing production, 
and, consequently, it was impossible to preserve any ratio of 
stability between it and gold This led to the abandonment or 
demonetization of the metal as a standard and to its use merely 
as token money (6) The withdrawal of com from circulation, 
as, for example, in England that of all pre Victorian gold coins 
under the provisions of the Coinage Act 1889, and the royal 
proclamation of Nov 22, 1890 

DEMONOLOGY, the branch of the science of religions 
which relates to superhuman beings which are not gods (Aol/awa, 
demon, genius, spirit) Demons, when regarded as spirits, may 
either be human, or non human, separable souls, or discarnate 
spirits which have never inhabited a body, a sharp distinction 
is often drawn between these two classes which are frequently 
conceived as producing identical results, eg, diseases 

The term includes (1) human souls regarded as genu or 
familiars, (2) such as receive a cult (for which see Ancestor 
Worship), and (3) ghosts or other malevolent revenants, ex- 
cluded are souls conceived as inhabiting another world Demons 
may be regarded as corporeal, since primitive peoples do not 
distinguish clearly between material and immaterial beings 

Prevalence of Demons — All the affairs of life are supposed 
to be under the control of spirits, each ruling a certain element 
or even object, and themselves m subjection to a greater spirit 
A rise in culture often results m an increase m the number of 
spiritual beings with whom man surrounds himself 

Character of Spiritual World— The ascription of malev- 
olence to the world of spirits is by no means universal Local 
spirits are often regarded as inoffensive m the mam, true, the 
passer-by must make some trifling offering as he nears their place 
of abode, but it is only occasionally that mischievous acts, such 
as the throwing down of a tree on a passer by, are, in the view 
of the natives, perpetrated by the spirits bo, too, many of the 
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spirits especially concerned with the operations of nature are 
conceived as neutral or even benevolent 

Classification — Besides the distinctions of human and non 
human, hostile and friendly, the demons m which the lower 
races believe are classified by them according to function, each 
class with a distinctive napae, with extraordinary minuteness 
(o ) Natural causes, either of death or of disease, are hardly, 
if at all, recognized by the uncivilized, everything is attributed 
to spirits or magical influence of some sort The spirits which 
cause disease may be human or non human, they may enter the 
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body of the victim (see Possession), and either dominate his 
mind as well as his body, inflict specific diseases, or cause pains 
of various sorts The demon theory of disease is still attested by 
some of our medical terms, epilepsy (Gr eirlX^is, seizure) 
points to the belief that the patient is possessed As a logical 
consequence of this view of disease the mode of treatment among 
peoples in the lower stages of culture is marked by an endeavour 
to propitiate the evil spirits by 
sacrifice, to expel them by spells, 
etc (see Exorcism), to drive 
them away by blowing, etc , and 
conversely to keep way small- 
pox by placing thorns and brush- 
wood m the paths leading to 
places afflicted by that disease, 
in the hope of making the disease 
demon retrace his steps An- 
other way in which a demon is 
held to cause disease is by intro- 
ducing itself into the patient’s 
body and sucking his blood 
(Rivers, Medicine , Magic and 
Religion) 

(b ) One of the primary mean 
ings of Scufiwv is that of genius 
(9 v ) or familiar, tutelary spirit 
models of penanggalan and The animal guardian appears 
langsuir two malay birth m the nagual of Central America, 
spirits (vampires) the yunbeai of some Australian 

tribes, the manitou of the Red Indian and the bush soul of 
some West African tribes All the world over it is held that the 
familiars of the witch or wizard can assume the form of animals 
( see Witchcraft) 

(c ) The familiar is sometimes an ancestral spirit, and here we 
touch the fringe of the cult of the dead (see also Ancestor Wor 
ship) Especially feared among many peoples are the souls of 
those who have committed suicide or died a violent death, the 
woman who dies m childbed is held to become a demon of the 
most dangerous kind, even the unburied, as restless, dissatisfied 
spirits, are more feared than ordinary ghosts These are they 
who cannot be reborn and are permanently severed from their 
community They are therefore hostile Funeral rites (see Dead 
Disposal of) exhibit marked variations due to this cultural at 
titude All spirits have power Those who are or become perma 
nent spirits have more power and more permanency than those 
who are due to return The evocation of spirits, especially in 
the form of necromancy is an important branch of the demon- 
ology of many peoples 

(d ) The vampire is a particular form of demon wluch calls 
for some notice In Europe the Slavonic area is the pnncipal 
seat of vampire beliefs, and as a natural development, means of 
preventing the dead from injuring the living have been evolved 
The corpse of the vampire, which may often be recognized by its 
unnaturally ruddy and fresh appearance, should be staked down 
in the grave or its head should be cut off, it is interesting to note 
that the cutting off of heads of the dead was a neolithic burial 
rite 

(e ) The vampire is frequently blended in popular idea with 
the Poltergeist (see Psychical Research) or knocking spirit 
and also with the wer-wolf (see Lycanthropy) 

(/ ) Dream demons are very common, in fact the word “night- 
mare’’ (AS maer, spirit, elf) preserves this form of belief, which 
is found light down to the lowest culture H 9 rses too are said 
to be subject to the persecutions of demons, which ride them at 
night Another class of nocturnal demons, the mcubi and suc- 
cubi, are said to consort with human beings in their sleep 

(g) Corresponding to the personal tutelary spirit (supra, b) 
we have the genu of buildings and places, and a snake was a fre- 
quent form for this kind of demon The South African belief 
that the snakes which are in the neighbourhood of the kraal are 
the incarnations of the ancestors of the residents, suggests that 
some simdar idea lay at the bottom of the Roman belief, To 
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this day in European folklore the house snake or toad, which 
lives in the cellar, is regarded as the “life index” or other self 
of the father of the house, the death of one involves the death 
of the other, according to popular belief The assignment of genii 
to buildings and gates is connected with the custom of sacrificing 
a human being or an animal at the foundation of a building 
Sometimes a similar guardian is provided for the frontier of a 
country or of a tribe 

( h ) The animistic creed postulates the existence of all kinds 
of local spirits, which are sometimes tied to their habitats, some- 
times free to wander Especially prominent in Europe — classical, 
mediaeval and modern — and m East Asia is the spirit of the 
lake, river, spring, or well, often conceived as human, but also 
m the form of a bull or horse Less specialized in their functions 
are many of the figures of modem folklore, some of whom have 
perhaps replaced some ancient goddess 

(t ) Certain aspects of the belief m plant souls demand more 
detailed treatment Outside the European area vegetation spirits 
of all kinds seem to be conceived, as a rule, as anthropomorphic , 
in classical Europe, and parts of the Slavonic area at the present 
day, the tree spirit was believed to have the form of a goat, or 
to have goats’ feet 

Of special importance in Europe is the conception of the so- 
called “corn spirit," by which the life of the corn is supposed to 
exist apart from the corn itself and to take the form, sometimes 
of an animal, sometimes of a man or woman, sometimes of a 
child The animal identified with the corn demon is sometimes 
killed in the spring m order to mingle its blood or bones with the 
seed, at harvest-time it is supposed to sit in the last corn and 
the animals driven out from it are sometimes killed in other cases 
the reaper who cuts the last ear is said to have killed the “wolf” 
or the “dog,” and sometimes receives the name of “wolf” or 
“dog” and retains it till the next harvest The corn spirit is also 
said to be hiding m the bam till the corn is threshed, or it may 
reappear at midwinter, when the farmer begins to think of his 
new year of labour and harvest Side by side with the conception 
of the corn spirit as an animal is the anthropomorphic view of 
it; and at the same time the association of gods and goddesses 
of corn with animal embodiments of the com spirit is found 

0 ) In many parts of the world is found the conception 
termed the “otiose creator”, that is to say, the belief m a great 
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deu> wno is thL author of all that exit's bu' is too remote lio-n 
the world ard too high above terrestrial things lo concern hrn 
selt i ith the de unis of the uim er-.e The operations of n iture 
arc conducted bv a multitude of rnoie or less obcc'nnt subordi 
nate domes, who ■-hade o*f into demon, or the usual type from 
whorti they are hardlv distinguishable 
Somc'imes the gorK of an older religion degenerate m o 'he 
demons of the behti which supcisedis i f (s rt Wttchcr vi- t j 
Expulsion of Demons— Mini mi ii.tin be n dr of the v.us 


tom of expelling gliosis, spirits 01 evils generally Primitive peo 
pies from the Austwhins upwards celebrate, usually at fixed in 
tervals, a driving out of hurtful influences Sometimes it is 
merely thL ghosts of those who have died m the year which are 
thus driven out, from this custom must be distinguished that of 
dismissing the souls of the dead at the close of the year and 
sending them on their journey to the other world, this latter cus 
tom seems to have an entirely different origin and is an essential 
part of the funerary ritual In other cases it is believed that evil 
spirits generally or even non personal evils such as sins are be- 
lieved to be expelled In these customs originated perhaps the 
scapegoat, some forms of sacrifice (q v) and other cathartic 
ceremonies 
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The Angami Nagas (1921) , W H R Rivers, Medicine, Magic and 
Religion (1924) , P A Talbot, Southern Nigeria (1926) 

DEMONSTRATION is commonly used as the equivalent of 
“proof” or of “exact proof,” such as is met with in mathematics 
or in the “exact sciences ” Locke confined the possibility of dem 
onstration to relations among abstract ideas (such as those of 
mathematics) and demed it to matters of fact (such as the ordi- 
nary physical events or human actions) Originally the term 
demonstration (or rather its Greek equivalent, e»r 65 ei£is) was 
confined to propositions (whether inferential or not), the subject 
and predicate of which were seen to be intimately interconnected 

See H W B Joseph, Introduction to Logic (1916) 

DE MORGAN, AUGUSTUS (1806-1871), English mathe- 
matician and logician, was bom at Madura m the Madras presi- 
dency He received his early education m private schools, and be- 
fore the age of 14 had learned Latin, Greek and some Hebrew, m 
addition to acquiring much general knowledge At the age of 16 
he entered Trinity college, Cambridge, and studied mathematics, 
partly under the tuition of Sir G B Airy In 1825 he gamed a 
Trinity scholarship He was prevented from taking his MA 
degree, or from obtaining a fellowship, by his conscientious objec- 
tion to signing the theological tests then required from masters 
of arts and fellows at Cambridge 

A career in his own university being closed against him, he 
entered Lincoln’s Inn , but, almost at the same time, the establish 
mrnc m 1S28, of ihe University of London, in Gower street, after- 
wards known as University college, gave him an opportunity of 
continuing ills m ithematical pursuits At the early age of 22 he 
give hi" 1 1 1 lecture as professor of mathematics in the college 
vhirh he seived with the utmost zeal and success for a third 
of 1 cenlurv Ilia connection with the college, indeed, was inter- 
rvpicd in 1831 when a disagreement with the governing body 
c.iused De Morgan and some other professors to resign their 
chairs tiniuk incously When, m 1836, his successor was acci- 
dcntallj d-owntd De Morgan was requested to resume the pro- 
tcssor'-hip In 1837 he married Sophia Elizabeth, daughter of 
\\ 1II1 un Troi cl They settled in Chelsea, where in later years 
Mr- Dl Moigm had a large circle of intellectual and artistic 
fi lends 

As a teacher of mathematics De Morgan was unrivalled He 
gave, m-a ruction in the form of continuous lectures delivered 
ex h-n port from brief notes His writings, however excellent, 
g..\e li tic idea ot the perspicuity and elegance of his vivct voce 
exposilio is Many of his pupils distinguished themselves, and, 
ilioogh Isaac Todhunter and E J Routh, he had an impart int 
1 l'lutnce on the later Cambridge school For 30 years he took an 
1 ’iv i p,iu m ihe business of the Royal Astronomical Society, 
uli'1'’g i's pi buctions, supplying obituary notices of members 
i'hI 101 '8 jear= acting as one of the honorary secretaries 
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De Morgan’s mathematical writings contributed powerfully to- 
wards the progress of the science His memoirs on the “Founda- 
tion of Algebra,” in the 7th and 8th volumes of the Cambridge 
Philosophical Transactions, contain important contributions to the 
philosophy of mathematical method The work on Trigonometry 
and Double Algebra (1849) contains in the latter part a most 
luminous and philosophical view of existing and possible systems 
of symbolic calculus De Morgan’s long senes of publications 
began in 1828 with a translation of part of Bourdon’s Elements of 
Algebra In 1830 appeared the first edition of his well known 
Elements of Arithmetic, which is distinguished by a simple yet 
thoroughly philosophical treatment of the ideas of number and 
magnitude, and by the introduction of new abbreviated processes 
of computation, to which De Morgan always attributed much 
practical importance His other principal mathematical works 
were 1 he Elements of Algebra (1835,), a valuable but somewhat 
dry elementary treatise, the Essay on Probabilities (1S38), form- 
ing the 107th volume of Lardner's Cyclopaedia, which forms a 
useful introduction to the subject, and The Elements of Trigo- 
nometry and Trigonometrical Analysis, preliminary to the Differ- 
ential Calculus (1837) Two of his most elaborate treatises are 
to be found m the Encyclopaedia metropolitana, namely, the arti- 
cles on the “Calculus of Functions” and the “Theory of Probabil- 
ities ” De Morgan’s minor mathematical writings were scattered 
over various periodicals A list of these and other papers will be 
found in the Royal Society’s Catalogue, which contains 42 entries 
under the name of De Morgan 

But it is probably as a logical reformer that De Morgan will 
be best remembered In this respect he stands alongside of his 
great contemporaries, Sir W R Hamilton and George Boole, as 
one of several independent discoverers who enounced the prin- 
ciple of the quantification of the predicate De Morgan always 
laid much stress upon the importance of logical training In his 
admirable papers upon the modes of teaching arithmetic and 
geometry, originally published m the Quarterly Journal of Educa 
tion (reprinted m The Schoolmaster, vol 11 ), he remonstrated 
against the neglect of logical doctrine In 1839 he produced a 
small work called First Notions of Logic, giving what he had 
found by experience to be much wanted by students commencing 
with Euclid In Oct 1846 he completed the first of his investiga- 
tions, m the form of a paper prmted m the Transactions of the 
Cambridge Philosophical Society (vol vm, No 29), which gave 
rise to a controversy with Sir W R Hamilton regarding the inde 
pendence of De Morgan’s discovery The eight forms of proposi- 
tion adopted by De Morgan as the basis of his system partially 
differ from those which Hamilton derived from the quantified 
predicate The general character of De Morgan’s development of 
logical forms was wholly peculiar and original on his part 

Late m 1847 De Morgan published his principal logical treatise, 
Formal Logic, or The Calculus 0} Inference, Necessary and 
Probable This contains a reprint of the Fust Notions, an elabo 
rate development of his doctrine of the syllogism, and of the 
numerical definite syllogism, together with chapters on probability, 
induction, old logical terms and fallacies There followed at inter- 
vals, in the years 1850, 1858, i860 and 1863, a senes of four 
elaborate memoirs on the “Syllogism” prmted in volumes lx and 
x of the Cambridge Philosophical Transactions These papers 
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Hamilton aptly uescnoeu it, is ntteu to exinuit uic ie<u aiiamgy 
between quantitative and qualitative reasoning, which is rather to 
be sought in the logical works of Boole 
In 1866 bis life became clouded by the circumstances which led 


him to leave University college The refusal of the council to 
accept the recommendation of the senate, that they should appoint 
an eminent Unitarian minister to the professorship of logic and 
mental philosophy, revived all De Morgan’s sensitiveness on the 
subject of sectarnn freedom In 1867 he lost his son George 
Campbell De Morgan, a young man of the highest scientific 
promise, whose name, as De Morgan expressly wished, will long 
be connected with the London Mathematical Society, of which he 
was one of the founders From this time De Morgan rapidly fell 
into ill health (previously almost unknown to him), dying on 
March 18, 1871 An interesting and truthful sketch of his life 
will be found in the Monthly Notices of the Royal Astronomical 
Society for Feb 9 1872, vol xxn p 1 1 2 , written by A C Ran- 
yard, who says, “He was the kindliest as well as the most learned 
of men — benignant to everyone who approached him, never for- 
getting the claims which weakness has on strength ” 

It is impossible to omit a reference to his witty sayings, some 
specimens of which are preserved in the Diary of Henry Crabb 
Robinson (1869), which also contains a humorous account of 
H C R by De Morgan 

A very large part of De Morgan’s work is contained m periodi- 
cal publications, and in encyclopaedias and works of reference 
His correspondence with contemporary scientific men was very 
extensive and full of interest It remains unpublished, as does 
also a large mass of mathematical tracts which he prepared for 
the use of his students, treating all parts of mathematical science 
and embodying some of the matter of his lectures De Morgan’s 
library was purchased by Lord Overstone, and presented to the 
University of London 

See S de Morgan, Memoir of Augustus dc Morgan (1882) 

DE MORGAN, WILLIAM FREND (1839-1917), artist 
and novelist, son of Augustus de Morgan, born m London on Nov 
16, 1839, and educated at University college and the Academy 
schools He became a member of the circle which gathered round 
Rossetti, William Moms and Burne Jones, and experimented m 
various forms of decorative art After his father’s death the 
family settled at 30 Cheyne row, and there, m the back garden, 
De Morgan set up a kiln and began to make pottery He re 
discovered the secret of the brilliant blue and green glazes of the 
old potters, and presently formed a firm to develop the manu 
facture of tiles and other pottery on a commercial scale He had 
an inventive genius, and nearly all the appliances of the factory 
were designed by him The De Morgan ware became famous, 
the tiles were used for the decoration of some of the great 
liners, and m some cases for exterior decoration of houses There 
are many fine examples of his work m the ceramic galleries of 
the Victoria and Albert museum, London, which also possesses 
a collection of his sketches In 1905, when he was over 65, he 
retired from business, and began his extremely successful career 
as a novelist He had written stones for recreation, and Joseph 
Vance, fragments of which had been rescued from destruction by 
his wife, appeared in 1906 In Charles Heath of Alice-for Short 
(1907) he put, he said, “a good deal of himself ” Other novels, 
which had a large circulation, followed He died in London of 
trench fever on Jan 15, 1917 

See Mrs A W M Stirling, William de Morgan and his Wife (1922) 

DEMOSTHENES (d 413 bc), Athenian general, first ap- 

y.,.i — m 42 g B c in this year Demosthenes and Procles 

1 > nd of 30 ships on a cruise round the Peloponnese 

I < first made on Leucas, but this was abandoned for 
1 | 1 < unst the Aetolians, which was the first step m a 

> « < i 1 1 ice through central Greece to Phocis and Boeotia 
I '■/ 1 1 icrians, who kijew the country, failed him, but he 
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then made a compact with Menedaeus to allow the Spartans to 
withdraw, and wiped out the remainder of the Ambrauots at 
Aedomenes The result of this campaign was the complete de- 
struction of the Corinthian sphere of influence m north west 
Greece, and Demosthenes, ha\ mg redeemed his early failure, 
could now return to Athens In 425 he went with Eurymedon 
and Sophocles on an expedition towards Sicily He was delayed 
at Pylos, which was fortified by the soldiers to beguile their 
idleness, and Demosthenes stayed there with five ships and sue 
cessfully defended it against attacks from Sparta and Corcyra 
The arrival of an Athenian fleet turned the besiegers into the 
besieged, the Spartans were blockaded in Sphacterium, and their 
eventual defeat and capture was really the work of Demosthenes, 
though Cleon had nominally superseded him The feature of these 
operations was the successful use of light infantry, a lesson which 
Demosthenes had learned from his early campaigns, but which 
no other commander during the war seems to have grasped The 
year 424 saw him engaged m the abortive aLtack on Megara and 
the equally unsuccessful invasion of Boeotia, which resulted in the 
battle of Delium In 413 he was sent with Eurymedon to reinforce 
Nicias before Syracuse As soon as he arrived he conducted a night 
attack on Epipolae When this failed he advised immediate re 
treat, but was overruled by Nicias When at last the retreat be- 
gan, the division under Demosthenes fell behind, was cornered m 
an orchard and surrendered Demosthenes was put to death We 
know practically nothing of his political views, but Aristophanes 
(Eg 242) suggests that he was leader of the party opposed to 
Cleon 

Bibliography —Thucydides, 11 iv , vn , Diodorus, xi xn , Aris- 
tophanes, Eq 24s , see the Histories of Greece, and Grundy, in Jour 
Hell Stud (1896), A W Gomme, in Class Quart, xvn 36 (1923) 

DEMOSTHENES, the great Attic orator and statesman, was 
born in 384 (or 383) B c His father, who bore the same name, 
was an Athenian citizen belonging to the deme of Paeama His 
mother, Cleobule, was the daughter of Gylon, a citizen who had 
been active in procuring the protection of the kings of Bosporus 
for the Athenian colony of Nymphaeum in the Crimea, and 
whose wife was a native of that region On these grounds the 
adversanes of Demosthenes, in after-days, used absurdly to taunt 
him with a traitorous or barbarian ancestry The boy had a bitter 
fore-taste of life He was seven years old when his father died, 
leaving property (m a manufactory of swords, and another of 
upholstery) worth about £3,500, which, invested as it seems to 
have been (20% was not thought exorbitant), would have yielded 
rather more than £600 a year — a handsome, though not a great 
fortune But his guardians — two nephews of his father, Aphobus 
and Demophon, and one Therippides — abused their trust, and 
handed over to Demosthenes, when he came of age, rather less 
than one-seventh of his patrimony, perhaps between £50 and £60 
a year Demosthenes, after studying with Isaeus (q v ), brought 
an action against Aphobus, and gamed a verdict for about £2,400 
But it does not appear that he got the money, and, after some 
more fruitless proceedings against Onetor, the brother-in-law of 
Aphobus, the matter was dropped, not, however, before his rela- 
tives had managed to throw a public burden (the equipment of 
a ship of war) on their late ward, whereby his resources were 
yet further straitened He now became a professional writer of 
speeches or pleas (Koyoyp6,<j>os ) for the law courts, sometimes 
spe iking lmnsclf Biographers ha\e delighted to rclale ho a p.>n- 
tu'ly Demosthenes made himself a tolerable speaker, how, weh 
pebbles m his mouth he tiled his lungs against 'he \ >vcs ho* 
he decl-unied as he r m up lull, how lie shut himself up in a cell, 
having fir=t guarded himself against a longing for the haunts 
of men bv sharing ore side, of his head how he vrote out 
Ihucvchdes eight times, how he was derided by die Assemble and 
encour igcd by a judicious actor who met him moping ahou f the 
Peiraceus He cerminly seems to hare been the rererse of ail Ic k 
( the stalwart Ae«whines upbraids him with ncrer haring been 
a sportsman), and he probablr had some sort of defect or in peui 
ment in his speech es a bor Perhaps the mosi in < cresting fact 
-bout his work ror the law courts is that he seems lo h’vc con- 
inued it, in some measure, through the most exciting parts of 


his great political career The speech for Phomnon belongs to 
the same year as the plea for Megalopolis The speech against 
Boeotus “Concerning the Name ’ comes between the First 
Philippic and the I irst Olynthiac 

Political Career and Creed — Ihe political career of Demos- 
thenes, from his first direct contact with public affairs m 355 B c 
to his death in 322, has an essential unity It is the assertion, 
in successive forms adapted to successive moments, of unchanging 
principles Externally, it is divided into the chapter which pre- 
cedes and the chapter which follows Chaeroneia But its inner 
meaning, the secret of its indomitable vigour, the law which 
harmonizes its apparent contrasts, cannot be understood unless 
it is regarded as a whole Still less can it be appreciated in all 
its large wisdom and sustained self mastery if it is viewed merely 
as a duel between the ablest champion and the craftiest enemy 
of Greek freedom The time indeed came when Demosthenes and 
Philip stood face to face as representative antagonists m a mortal 
conflict But, for Demosthenes, the special peril represented 
by Philip, the peril of subjugation to Macedon, was merely a 
disastrous accident Philip happened to become the most prom- 
inent and most formidable type of a danger which was already 
threatening Greece before his baleful star arose As DemosLhenes 
said to the Athenians, if the Macedonian had not existed they 
would have made another Philip for themselves Until Athens 
recovered something of its old spirit, there must ever be a great 
standing danger, not for Athens only, but for Greece — the danger 
that sooner or later, m some shape from some quarter, barbarian 
violence would break up the tradition of separate Hellenic life 
What was the true relation of Athens to Greece? The answer 
which he gave to this question is the key to the life of Demos 
thenes Athens, so Demosthenes held, was the natural head of 
Greece Not, however, as an empress holding subject or subordi 
nate cities in a dependence more or less compulsory Rather as that 
city which most nobly expressed the noblest attributes of Greek 
political existence Wherever the cry of the oppressed goes 
up from Greek against Greek, it was the voice of Athens which 
should first remind the oppressor that Hellene differed from bar- 
barian in postponing the use of force to the persuasions of equal 
law Wherever a barbarian hand offered wrong to any city of 
the Hellenic sisteihood, it was the arm of Athens which should 
first be stretched forth in the holy strength of Apollo the Averter 
Athens must never again seek “empire” m the sense which be- 
came odious under the influence of Cleon and Hyperbolus Athens 
must aim at leading a free confederacy, of which the members 
should be bound to her by their own truest interests 
Such, m the belief of Demosthenes, was the part which Athens 
must perform if Greece was to be safe But reforms must be 
effected before Athens could be capable of such a part Athens 
had long been suffering from the profound decay of public spirit 
Since the early years of the Peloponnesian War, the separation 
of Athenian society from the State had been growing more and 
more marked Politics were now managed by a small circle of 
politicians Wars were conducted by professional soldiers whose 
troops were chiefly mercenaries The mass of the citizens took 
no active interest m public affairs But, though indifferent to 
principles, they had quickly sensitive partialities for men, and 
it was necessary to keep them in good humour Pericles had 
introduced the practice of giving a small bounty from the Treasury 
to the poorer citizens, for the purpose of enabling them to 
attend the theatre at the great festivals, — in other words, for 
the purpose of bringing them under the concentrated influence 
of the best Attic culture A provision eminently wise for the 
age of Pericles easily became a mischief when the once honourable 
name of "demagogue” began to mean a flatterer of the mob 
Before the end of the Peloponnesian War the festival-money 
(theorikon) was abolished A few years after the restoration of 
the democracy it was again introduced But until 354 b c it had 
never been more than a gratuity, of which the payment depended 
on the Treasury having a surplus In 354 bc Eubulus became 
steward of the Treasury His first measure was to make the 
festival-money a permanent item m the budget Thenceforth 
this bounty was in reality very much what Demades afterwards 
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called it, — the cement (k6XXo) of the democracy 
Forensic Speeches in Public Causes— Years before the 
danger from Macedon was urgent, Demosthenes had begun the 
work of his life — the effort to lift the spirit of Athens, to revive 
the old civic loyalty, tc rouse the city into taking that place and 
performing that part which her own welfare as well as the safety 
of Greece prescribed His formally political speeches must never 
be considered apart from his forensic speeches m public causes 
The Athenian procedure against the proposer of an unconstitu 
tional law — t e , of a law incompatible with existing laws — had 
a direct tendency to make the law court, in such cases, a political 
arena The same tendency was indirectly exerted by the tolerance 
of Athenian juries (in the absence of a presiding expert hke a 
judge) for irrelevant matter, since it was usually easy for a 
speaker to make capital out of the adversary’s political antece- 
dents But the forensic speeches of Demosthenes for public 
causes are not only political in this general sense They are 
documents, as indispensable as the Olynthiacs or Philippics, for 
his own political career Only by taking them along with the 
formally political speeches, and regarding the whole as one un- 
broken series, can we see clearly the full scope of the task which 
he set before him, — a task in which his long resistance to Philip 
was only the most dramatic incident, and in which hts real 
achievement is not to be measured by the event of Chaeroneia 
A forensic speech, composed for a public cause, opens the 
political career of Demosthenes with a protest against a signal 
abuse In 355 b c , at the age of 29, he wrote the speech “Against 
Androtion ” This combats on legal grounds a proposal that the 
out-going Boule should receive the honour of a golden crown In 
its larger aspect, it is a denunciation of the corrupt system which 
that Bottle represented, and especially of the manner m which 
the Treasury had been administered by Anstophon In 354 b c 
Demosthenes composed and spoke the oration “Against Leptmes,” 
who had effected a slender saving for the State by the expedient 
of revoking those hereditary exemptions from taxation which 
had at various times been conferred in recognition of distinguished 
merit He answers the advocates of the retrenchment by point- 
ing out that the public interest will not ultimately be served by 
a wholesale violation of the public faith In the same year he 
delivered his first strictly political speech, “On the Navy Boards” 
(Symmories) The Athenians, irritated by the support which 
Artaxerxes had lately given to the revolt of their allies, and 
excited by rumours of his hostile preparations, were feverishly 
eager for a war with Persia Demosthenes urges that such an 
enterprise would at present be useless, that it would fail to unite 
Greece, that the energies of the city should be reserved for a 
real emergency, but that, before the city can successfully cope 
with any war, there must be a better organization of resources, 
and, first of all, a reform of the navy 
Two years later (332 bc) he is found dealing with a more 
definite question of foreign policy Sparta, favoured by the de- 
pression of Thebes m the Phocian War, was threatening Megalop- 
olis Both Sparta and Megalopolis sent embassies to Athens 
Demosthenes supported Megalopolis The rum of Megalopohs 
would mean, he argued, the return of Spartan domination m the 
Peloponnesus Athenians must not favour the tyranny of any 
one city They must respect the rights of all the cities, and thus 
promote unity based on mutual confidence In the same year 
Demosthenes wrote the speech “Against Timocrates” to be 
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Athens Demosthenes points out that such adulation is as tutile 
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as it is fulsome Athens can secure the permanence of her foreign 
possessions only by being strong enough to hold them 

Thus, between 355 and 352, Demosthenes had laid down the 
mam lines of his policy Domestic administration must be pun 
tied Statesmen must be made to feel that they are responsible 
to the State They must not be allowed to anticipate judgment 
on their deserts by voting each other golden crowns They must 
not think to screen misappropriation of public money by getting 
partisans to pass new laws about State debtors Foreign policy 
must be guided by a larger and moie provident conception of 
Athenian interests When public excitement demands a foreign 
war, Athens must not rush into it without asking whether it is 
necessary, whether it will have Greek support, and whether she 
herself is ready for it When a strong Greek city threatens a 
weak one, and seeks to purchase Athenian connivance with the 
bribe of a border town, Athens must remember that duty and 
prudence alike command her to respect the independence of all 
Greeks When it is proposed, by way of insurance on Athenian 
possessions abroad, to flatter the favourite of a doubtful ally, 
Athens must remember that such devices will not avail a Power 
which has no army except on paper, and no ships fit to leave 
their moorings 

Athens and Philip — But the time had gone by when Athe- 
nians could have tranquil leisure for domestic reform. A danger, 
calling for prompt action, had at last come very near For six 
years Athens had been at war with Philip on account of his 
seizure of Amphipohs Meanwhile he had destroyed Potidaea and 
founded Philippi On the Thracian coasts he had become master 
of Abdera and Maroneia On the Thessalian coast he had acquired 
Methone In a second invasion of Thessaly, he had overthrown 
the Phocians under Onomarcbus, and had advanced to Ther- 
mopylae, to find the gates of Greece closed against him by an 
Athenian force He had then marched to Heraeum on the Pro 
pontis, and had dictated a peace to Cersobleptes He had formed 
an alliance with Cardia, Pennthus and Byzantium Lastly, he 
had begun to show designs on the great Confederacy of Olynthus, 
the more warlike Miletus of the North The First Philippic of 
Demosthenes was spoken m 351 bc The Third Philippic — the 
latest of the extant political speeches— was spoken in 341 bc 
Between these he delivered eight political orations, of which 
seven are directly concerned with Philip The whole senes falls 
into two great divisions The first division comprises those speeches 
which were spoken against Philip while he was still a foreign 
Power threatening Greece from without Such are the First 
Philippic and the three orations for Olynthus The second divi- 
sion comprises the speeches spoken against Philip when, by ad- 
mission to the Amphictyomc Council, he had now won his way 
within the circle of the Greek States, and when the issue was 
no longer between Greece and Macedonia, but between the Greek 
and Macedonian parties in Greece Such are the speech “On the 
Peace,” the speech “On the Embassy,” the speech “On the Cherso- 
nese,” the Second and Third Philippics 

The First Philippic, spoken early in 351 bc, was no sudden 
note of alarm drawing attention to an unnoticed penl On the 
contrary, the assembly was weary of the subject For six years 
the war with Philip had been a theme of barren talk Demosthenes 
urges that it is time to do something, and to do it with a plan 
Athens fighting Philip has fared, he says, hke an amateur boxer 
opposed to a skilled pugihst The helpless hands have only fol- 
lowed blows which a trained eye should have taught them to 
parry An Athenian force must be stationed m the north, at 
Lemnos or Thasos Of 2,000 infantry and 200 cavalry at least 
one quarter must be Athenian citizens capabl% of directing the 
mercenaries 

Later m the same year Demosthenes did another service to the 
cause of national freedom Rhodes, severed by its own act from 
the Athenian Confederacy, had since 355 been virtually subject 
to Mausolus, prince (SwAotijs) of Caria, himself a tributary 
of Persia Mausolus died in 331, and was succeeded by his 
widow Artemisia The democratic party in Rhodes now appealed 
to Athens for help in throwing off the Carian yoke Demosthenes 
supported their application in his speech “For the Rhodians ” 
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No act of his life was a truer proof of statesmanship He failed 
But at least he had once more warned Athens that the cause 
of political freedom was ever> where her own ind that, wheicvei 
that cause was forsaken, there a new danger was created both 
for Athens and for Greece 

Next year (350) an Athenian force under Phocion was sent 
to Euboea, 111 support of Plutarchus, tyrant of Erctna, against 
the faction of Cleitarchus Demosthenes protested against spend 
ing strength, needed for greater objects, on the local quairels of 
a despot Phocion won a victory at Tamynae But the “inglon 
ous and costly war” entailed an outlay of more than £12,000 
on the ransom of captives alone, and ended in the total destruc 
tion of Athenian influence throughout Euboea That island was 
now left an open field for the intrigues of Philip Worst of all, 
the party of Eubulus not only defeated a proposal, arising from 
this campaign, for applying the festival money to the war fund, 
but actually carried a law making it high treason to renew the pro 
posal The degree to which political enmity was exasperated by 
the Euboean War may be judged from the incident of Meidias, an 
adherent of Eubulus, and a type of opulent rowdyism Demos 
thenes was choragus of his tribe, and was wearing the robe of 
that sacred office at the great festival in the theatre of Dionysus, 
when Meidias struck him on the face The affair was eventually 
compromised The speech ‘‘Against Meidias” written by Demos 
thenes for the tnal (in 349) was neither spoken nor completed, 
and remains, as few will regret, a sketch 

Olynthiacs — It was now three years since, in 352, the Olyn- 
thians had made peace with Athens In 350 a second Olynthian 
embassy had obtained Athenian help In 349 Philip opened war 
against the Chalcidic towns of the Olynthian League The First 
and Second Olynthiacs of Demosthenes were spoken in that year 
m support of sending one force to defend Olynthus and another 
to attack Philip "Better now than later,” is the thought of the 
Tirst Olynthiac The Second argues that Philip’s strength is 
overrated The Third — spoken m 348 — carries us into the midst 
of action 1 It deals with practical details The festival-fund must 
be used for the war The citizens must serve in person A few 
months later, Olynthus and the 32 towns of the confederacy 
were swept from the earth Men could walk over their sites, 
Demosthenes said seven years afterwards, without knowing that 
such cities had exited It was now edrtain that Phil in could not 
be sopped ouGiit ot Greece The qicstion was, Win l point 
wi'hin Uru.cc sh II lie bo allowed to icach J 

Demos henes 'hat Ythen, nuat have time lo collect 
s'reTig'h Nomng could be gamed, mean shilc, bv going on with 
me \ ar Maredom m sympathizers a'. A.ihen>> of whom Philot- 
rates was ’t duel, also f'voutu' piece Elc»en onvojs, includ- 
ing Phi oca e-, \eschmts and Deno' thenes, were sent to Flulip 
in 1 thrum -43 31c Yt'ir a debile at Athens pc ce was eon 
eluded v nh Pmhp in Vpnl Philip on the one hand, Ythens and 
her allies on the other, were to keep what they respectively held 
at the time when the peace Was ratified But here the Athenians 
made a fatal error Philip was now at war with the people of 
Halus in Thessaly Thebes had for ten years been at war with 
Phocis 1 Here were two distinct chances for Philip’s armed inter- 
vention in Greece But if the Halians and the Phocians were 
included in the pe^cc, Philip could not hen ams ag mat them 
V.1J10 it violating the peace Yccordmglv Flihp insisted thi f 
they should nol be included Demosthenes insisted ihey should 
be included They were 1 ot included The result followed 
S'ftdih The «ame envois were sent a second time to Philip 
at the end of Ypril 346 for the purpose of renewing his Od r hs 
in rauhcalion of* the pca~e It was late in Jine when he le- 
arned Lori Thrace to Pella — thus gaining, under the terms, all 
the towns that he lnd taken mexnvvhi'e He next took the envoys 
With him through Ihcssalv to Thermopylae There — at the invi- 
tation 01 Thessalians and Thebans — he intervened m the Phoeian 

*It is generally agreed that the Third Olvntlnac is the latent, but 
the question ot me order id the Pirst and Sicond Ins been muih 
discussed See Grote (History c< Greece, chap S 3 appi.ndi\), who 
prefers the arrangement 11 , 1 , ill , and Blass Die atusche Bcr-dsnpikei', 
In ,p 310 


Wai Phalaecus suirendered Phocis yyas crushed Philip took 
its place in the Amphictyonic Council, and yvas thus cst iblished 
is a Greek poyvci jn the veiy centre, at the sacred hearth, of 
Gieecc The light of precedence in consultation of the oracle 
(rpoixaVTua) was transferred fiom Athens to Philip While indig- 
nant Athenians yverr chmounng for the revocation of the peace, 
Demosthenes upheld it in his speech “On the Peace” in September 
It ought never to lnve been made on such terms, he said But, 
having been made, it had better be kept “If we went to war 
now, where should we find allies? And after losing Oropus, 
Amphipolis, Cardia, Chios, Cos, Rhodes, Byzantium, shall we 
light about the shadow of Delphi?” 

Second and Third Philippic — During the eight years be 
tween the peace of Philocrates and the battle of Chaeroneia, the 
authority of Demosthenes steadily grew, until it became first prt 
dominant and then paramount He had, indeed, a melancholy 
advantage Each year Ins argument was more and moie cogently 
enforced bv the logic of facts In 344 he visited the Peloponnesus 
for the purpose of counteracting Macedonian intrigue Mistrust, 
he told the Peloponnesian cities, is the safeguard of free commum 
ties against tyrants Philip lodged a formal complaint at Athens 
Demosthenes replied in the Second Philippic “If,” he said, 
“Philip is the friend of Greece, we are doing wrong If he is 
the enemy of Greece, we are doing right Which is he? I huld 
him to be our enemy, because everything that he has hitherto 
done has benefited himself and hurt us ” The prosecution of 
Aeschines for malversation on the embassy (commonly known as 
De falsa legatione), which was brought to an issue m the follow 
ing year, marks the moial strength of the position now held by 
Demosthenes When the gravity of the charge and the com- 
plexity of the evidence are considered, the acquittal of Aeschines 
by a narrow majority must be deemed his condemnation The 
speech “On the Affairs of the Chersonese” and the Third Philippic 
were the crowning efforts of Demosthenes Spoken in the same 
year, 341 b c , and within a short space of each other, they must 
be taken together The speech “On the Affairs of the Chersonese” 
regards the situation chiefly from an Athenian point of view “If 
the peace means,” argues Demosthenes, “that Philip can seize 
with impunity one Athenian possession after another, but that 
Athenians shall not on their peril touch aught that belongs to 
PhiUp, where is the line to be drawn? We shall go to war, I 
am told, when it is necessary If the necessity has not come 
yet, when will it come?” The Third Philippic ascends from the 
Athenian to the Hellenic view Philip has annihilated Olyn 
thus and the Chalcidic towns He has ruined Phocis He has 
frightened Thebes He has divided Thessaly Euboea and the 
Peloponnesus are his His power stretches from the Adriatic to 
the Hellespont Where shall be the end? Athens is the last 
hope of Greece And, in this final cusis, Demosthenes was the 
embodied energy of Athens It was Demosthenes who went to 
Byzantium, brought the estranged city back to the Athenian 
Alliance, and snatched it from the hands of Philip It was De- 
mosthenes who, when Philip had already seized Elateia, hurned to 
Thebes, and by his passionate appeal gamed one last chance, the 
only possible chance, for Greek freedom, who broke down the 
barrier of an inveterate jealousy, who brought Thebans to fight 
beside Athenians, and who thus won at the eleventh hour a victory 
for the spirit of loyal union which took away at least one bitter- 
ness from the unspeakable calamity of Chaeroneia 
After Chaeroneia — But the work of Demosthenes was not 
closed by the rum of his cause During the last 16 years of his 
life (338-322) he rendered services to Athens not less important, 
and perhaps more difficult, than those which he had rendered 
before He was now, as a matter of course, foremost m the public 
affairs of Athens In Jan 337, he spoke the funeral oration over 
those who had fallen at Chaeroneia He was member of a com- 
mission for strengthening the fortifications of the city (tuxowqi/js) 
He administered the festival-fund During a dearth which visited 
Athens between 330 and 326 he was charged with the organiza- 
tion of public relief In 324 he was chief (dpxifl&opos) of the 
sacred embassy to Olympia Already, in 336, Ctesiphon had pro- 
posed that Demosthenes should receive a golden crown from the 
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State, and that his extraordinary merits should be proclaimed m 
the theatre at the Great Dionysia The proposal was adopted by 
the senate as a bill (irpo^oiAeti-ya), but it must be passed by 
the Assembly before it could become an act (^ij<£t<r/xa) To 
prevent this, Aeschines gave notice, m 336, that he intended to 
proceed against Ctesiphon for having proposed an unconstitu- 
tional measure For six years Aeschines avoided action on this 
notice At last, in 330, the patriotic party felt strong enough to 
force him to an issue Aeschines spoke the speech “Against Ctesi 
phon,” an attack on the whole public life of Demosthenes De- 
mosthenes gained an overwhelming victory for himself and for 
the honour of Athens m the most finished, the most splendid and 
the most pathetic work of ancient eloquence “On the Crown ” 

In the winter of 325-324 Harpalus, the receiver general 
of Alexandei m Asia, fled to Greece, taking with him 8,000 mer 
cenanes, and treasure equivalent to about a million and a quarter 
sterling On the motion of DemosLhenes he was warned from 
the harbours of Attica Having left his troops and part of his 
treasure at Taenarum, he again presented himself at the Peiraeeus, 
and was now admitted He spoke fervently of the opportunity 
which offered itself to those who loved the freedom of Greece 
All Asia would rise with Athens to throw off the hated yoke 
Fiery patriots like Hypereides were in raptures For zeal which 
could be bought Harpalus had other persuasions But Demos 
thenes stood firm War with Alexander would, he saw, be mad- 
ness It could have but one result — some indefinitely worse 
doom for Athens Antipater and Olympias presently demanded 
the surrender of Harpalus Demosthenes opposed this But he 
leconciled the dignity with the loyalty of Athens by carrying a 
decree that Harpalus should be arrested, and that his treasure 
should be deposited in the Parthenon, to be held in trust for 
Alexander Harpalus escaped from prison The amount of the 
treasure, which Harpalus had stated as 700 talents, proved to be 
no more than 350 Demosthenes proposed that the Areopagus 
should inquire what had become of the other 350 Six months 
spent in party intrigues, passed before the Areopagus gave in 
their report (dir60ams) The report inculpated nine persons 
Demosthenes headed the list of the accused Hypereides was 
among the ten public prosecutors Demosthenes was condemned, 
fined fifty talents, and, in default of payment, imprisoned After 
a few days he escaped from prison to Aegma, and thence to 
Troezen Two things in this obscure affair are beyond reasonable 
doubt First, that Demosthenes was not bribed by Harpalus The 
hatred of the Macedonian party towards Demosthenes, and the 
fury of those vehement patriots who cried out that he had be- 
trayed their best opportunity, combined to procure his condem- 
nation, with the help, probably, of some appearances which were 
against him Secondly, it can scarcely be questioned that, by with 
standing the hot headed patriots at this juncture, Demosthenes 
did heroic service to Athens 

Next year (323 b c ) Alexander died Then the voice of 
Demosthenes, calling Greece to arms, rang out hke a trumpet 
Early m Aug 322 the battle of Crannon decided the Lamian War 
against Greece Antipater demanded, as the condition on which 
he would refrain from besieging Athens, the surrender of the 
leading patriots Demades moved the decree of the assembly by 
which Demosthenes, Hypereides, and some others were con- 
demned to death as traitors A Macedonian garrison occupied 
Munychia, on the 20th of Boedromion (Sept 16) 322, the day 
on which, 13 years before, Alexander hfid punished the rebellion 
of Thebes with annihilation 

Death — The condemned men had fled to Aegma Parting 
there from Hypereides and the rest, Demosthenes went on to 
Calauria, a small island off the coast of Argohs He sought 
asylum m an ancient sanctuary, the temple of Poseidon Archias 
of Thurn, a man who, like Aeschines, had begun life as a 
tragic actor, and who was now in the pay of Antipater, soon 
traced the fugitive, landed in Calauria, and appeared before the 
temple of Poseidon with a body of Thracian spearmen. Archias 
was not the man to stick at sacrilege In Aegina, Hypereides and 
the others had been taken from the shrine of Aeacus But he 
hesitated to violate an asylum so peculiarly sacred as the Calau- 
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nan temple Standing before its open door, with his Thracian 
soldiers around him, he endeavoured to prevail on Demosthenes 
to quit the holy precinct Antipater would be certain to pardon 
him Demosthenes sat silent, with his eyes fixed on the ground 
At last, as the emissary persisted in his bland persuasions, he 
looked up and said “Archias, you never moved me by your 
acting, and you will not move me now by your promises ” Archias 
lost his temper, and began to tin eaten “Now," rejoined Demos- 
thenes, “you speak like a real Macedonian oracle, before you 
were acting Wait a moment, then, till I write to my friends ” 
With these words, Demosthenes withdrew into the inner part 
of the temple — still visible, however, from the entrance He took 
out a roll of paper, as if he were going to write, put the pen to 
his mouth, and bit it, as was his habit in composing Then he 
threw his head back, and drew his cloak over it The Thracian 
spearmen, who were watching him from the door, began to gibe 
at his cowardice Archias went in to him, encouraged him to 
rise, repeated his old arguments, talked to him of reconciliation 
with Antipater By this time Demosthenes felt that the poison 
which he had sucked from the pen was beginning to work He 
drew the cloak from his face, and looked steadily at Archias 
“Now you can play the part of Creon in the tragedy as soon as 
you like,” he said, “and cast forth my body unburied But I, O 
gracious Poseidon, quit thy temple while I yet live, Antipater 
and his Macedonians have done what they could to pollute it ” 
He moved towards the door, calling to them to support his 
tottering steps He had just passed the altar of the god, when 
he fell, and with a groan gave up the ghost (Oct 322 bc) 

Political Character and Oratory — As a statesman, Demos- 
thenes needs no epitaph but his own words in the speech “On 
the Crown ," — I say that, if the event had bean manifest to the 
•whole world beforehand, not even then ought Athens to have 
forsaken tins course, if Athens had any regard for her glory, or 
for her past, or for the ages to come The Persian soldier m 
Herodotus, following Xerxes to foreseen ruin, confides to his fel- 
low guest at the banquet that the bitterest pain which man can 
know is iroXXa <j>povtovra nydevds Kparteiv, — complete, but help- 
less, prescience In the grasp of a more inexorable necessity, the 
champion of Greek freedom was borne onward to a more tre- 
mendous catastrophe than that which strewed the waters of 
Salamis with Persian wrecks and the field of Plataea with Persian 
dead, but to him, at least, it was given to proclaim aloud the 
clear and sure foreboding that filled bis soul, to do all that true 
heart and free hand could do for his cause, and, though not to 
save, yet to encourage, to console and to ennoble As the inspira- 
tion of hts life was larger and higher than the mere courage of 
resistance, so his merit must be regarded as standing altogether 
outside and above the struggle with Macedon The great purpose 
which he set before him was to revive the public spint, to re- 
store the political vigour, and to re establish the Panhellenic in- 
fluence of Athens — never for her own advantage merely, but 
always in the interest of Greece His glory is, that while he lived 
he helped Athens to live a higher life Wherever the noblest ex- 
pressions of her mmd are honoured, wherever the large concep- 
tions of Pericles command the admiration of statesmen, wherever 
the architect and the sculptor love to dwell on the masterpieces 
of Ictinus and Pheidias, wherever the spell of ideal beauty or 
of lofty contemplation is exercised by the creations of Sophocles 
or of Plato, there it will be remembered that the spirit which 
wrought in all these would have passed sooner from among men, 
if it had not been recalled from a trance by the passionate breath 
of Demosthenes 

The orator in whom artistic genius was united, more perfectly 
than in any other man, with moral enthusiasm and with intellect- 
ual grasp, has held m the modern world the same lank which 
was accorded to him in the old, but he cannot enjoy the same 
appreciation Smcenty and intensity are, to the modern reader, 
the most obvious characteristics of Demosthenes His style is, 
on the whole, singularly free from what we are accustomed to 
regard as rhetorical embellishment Where the modem orator 
would employ a wealth of imagery, or elaborate a picture in 
exquisite detail, Demosthenes is content with a phrase or a word 
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Burke uses, in reference to Hyder All, the same innge which 
Demosthenes uses in reference to Philip “Compounding all the 
materials of fury, havoc, desolation, into one black cloud, he 
hung for a while on the declivity of the mountains Whilst the 
authors of all these evils were idly and stupidly gazing on this 
menacing meteor, which darkened all their horizon, it suddenly 
burst, and poured down the whole of its contents upon the plains 
of the Carnatic ” Demosthenes forbears to amplify “The people 
gave their voice, and the danger which hung upon our borders 
went by like a cloud ” To our modern feeling, the eloquence of 
Demosthenes exhibits everywhere a general stamp of earnest and 
simple strength But it is well to remember the charge made 
against the style of Demosthenes by a contemporary Greek ora- 
tor, and the defence offered by the best Greek critic of oratory 
Aeschines reproached the diction of Demosthenes with excess of 
elaboration and adornment (7reptepyia) Dionysiu' m reply, 
admits that Demosthenes does at times depart from simplicity, — 
that his style is sometimes elaborately ornate and remote from 
the ordinary usage But, he adds, Demosthenes adopts this man- 
ner where it is justified by the elevation of his theme The 
lemark may serve to remind us of our modern disadvantage for 
a full appreciation of Demosthenes The old world felt, as we 
do, his moral and mental greatness, his fire, his self devotion, his 
insight But it felt also, as we can never feel, the versatile per- 
fection of his skill This it was that made Demosthenes unique 
to the ancients The ardent patriot, the far-seeing statesman, were 
united m his person with the consummate and unapproachable 
artist Dionysius devoted two special treatises to Demosthenes, 
— one on his language and style (XcktucA s t6tos), the other on 
his tieatment of subject-matter (VpcvypaTwcAs rbiros) The latter 
is lost The former is one of the best essays m literary criticism 
which antiquity has bequeathed to us The idea which it works 
out is that Demosthenes has perfected Greek prose by fusing in 
a glorious harmony the elements which had hitherto belonged to 
separate types The austere dignity of Antiphon, the plam ele- 
gance of Lysias, the smooth and balanced finish of that middle or 
normal character which is represented by Isocrates, have come 
together m Demosthenes Nor is this all In each species he 
excels the specialists He surpasses the school of Antiphon m per- 
spicuity, the school of Lysias in verve, the school of Isocrates 
in variety, m felicity, in symmetry, in pathos, in power 
Literary History of Demosthenes — The ancient fame of 
Demosthenes as an orator can be compared only with the fame of 
Homer as a poet Cicero, with generous appreciation, recognizes 
Demosthenes as the standard of perfection Dionysius, the closest 
and most penetrating of his ancient critics, exhausts the language 
of admiration m showing how Demosthenes united and elevated 
whatever had been best in earlier masters of the Greek idiom 
Hermogenes, in his works on rhetonc, refers to Demosthenes as 
b Wrap, the orator The writer of the treatise On Sublimity 
knows no heights loftier than those to which Demosthenes has 
risen. From his own younger contemporaries, Aristotle and 
Theophrastus, who founded their theory of rhetoric in large part 
on his practice, down to the latest Byzantines, the consent of 
theorists, orators, antiquarians, anthologists and lexicographers 
offered the same unvarying homage to Demosthenes His work 
busied commentators such as Xenon, Mmucun, Basihcus, Aehus, 
Theon, Zosimus of Gaza Arguments to his speeches were drawn 
up by rhetoricians so distinguished as Numemus and Libanius 


tempt was made to separate the autnentic works from those spu 
nous works which had even then become mingled with them 
Philosophical schools which, like the Stoic, felt the ethical interest 
of Demosthenes, cared little for his language The rhetoricians 
who imitated or analysed his style cared little for the criticism of 
his text Their treatment of it had, indeed, a direct tendency to 
falsify it It was customary to indicate by marks those passages 
which were especially useful for study or imitation It then be- 
came a rhetorical exercise to recast, adapt or interweave such 
passages Sopater, the commentator on Hermogenes, wrote on 
perafioXal real jaeraironjffas ran Aijpocrdfvous xwpfiov, “adaptations 
01 transcripts of passages m Demosthenes ” Such manipulation 
could not but lead to interpolations or confusions in the original 
text Great, too, as was the attention bestowed on the thought, 
sentiment and style of Demosthenes, comparatively little care was 
bestowed on his subject-matter He was studied more on the 
moral and the formal side than on the real side An incorrect 
substitution of one name for another, a reading which gave an 
impossible date, insertions of spurious laws or decrees, were points 
which few readers would stop to notice Hence it resulted that, 
while Plato, Thucydides and Demosthenes were the most uni- 
versally popular of the classical prose writers, the text of Demos 
thenes, the most widely used perhaps of all, was also the least 
pure His more careful students at length made an effort to 
arrest the process of corruption Editions of Demosthenes based 
on a critical recension, and called ’ArrouavA (avrlypacpa), came 
to be distinguished from the vulgates, or bqpuSas sxSocets 

Among the extant manuscripts of Demosthenes — upwards of 
170 m number — one is far superior, as a whole, to the rest This 
is Pansimts 2 2934, of the 10th century A comparison of this 
ms with the extracts of Aehus Aristeides and Harpocration from 
the Third Philippic favours the view that it is derived from an 
’ krTuaavov , whereas the SijjuwSets exSAtreis, used by Hermogenes 
and by the rhetoricians generally, have been the chief sources 
of our other manuscripts The collation of this manuscript by 
Immanuel Bekker first placed the textual criticism of Demos 
thenes on a sound footing Not only is this manuscript nearly 
free from interpolations, but it is the sole voucher for many ex- 
cellent readings Among the other mss , some of the more 1m 
portant are — Marcianus 4x6 F, of the 10th (or nth) century, the 
basis of the Aldine edition, Augustanus I (N 85), denved from 
the last, and containing scholia to the speeches on the Crown and 
the Embassy, by Ulpian, with some by a younger writer, who was 
perhaps Moschopulus, Partstnus, Antverpiensts — the last two 
comparatively free from additions The fullest authority on the 
mss is J T Vomel, Notttta codicum Demosth , and Prolegomena 
Cntica to his edition published at Halle (1856-57), pp 175-178 

The extant scholia on Demosthenes are for the most part poor 
Their staple consists of Byzantine erudition , and their value de 
pends chiefly on what they have preserved of older criticism They 
are better than usual for the IIcpl aretfiav ou, Kara Tipoxp&rous, 
best for the Ilepi irapaTpeo-ftelas The Greek commentaries 
ascribed to Ulpian aie especially defective on the historical side, 
and give little essential aid Editions — C W Muller, in Orat 
Att 11 (1847-58) , Scholia Graeca in Demosth ex cod aucta et 
etnendata (Oxon, 1851, in W Dindorf’s ed) 

Bibliography — (1) Ediho pnneeps (Aldus, Venice, 1504), J J 
Reiske, Oratorum Graecorum, etc , with notes of H Wolf, J Ta>lor, 
J Markland, etc (1770-75) > G H Schafer, rev ed of j J Reiske, 
Demosthenes quae supersunt emendate with indices (1822-27) , I 
Bekker, Oratores Alttci, pt 1 (1850) etc , R Whiston, Demosthenes 
ojith an English Commentary (1851) , W Dindorf, Demosthenes ex 
recenstone G Dmdorfii (1846-51) , and also ed by F Blass, Demos- 
thenes ex recenstone G Dmdorfii Bibliotheca Teubnertana (Leip- 
zig, 1885-89) , H Omont, Demosthems Oraltonum Codex 2 (1802-93) , 
S H Butcher, Demosthems Orattones (Scnptorum Classicorum Biblio- 
theca Oxomenis, 1903), etc 

(2 ) W S Dobson, Demosthenes et Aeschtms quae extant omnia 
(1827), C Rann-Kenncdj , The Olynthiac and other public orations 
of Demosthenes (Bohn’s Classical Library, 1848), etc , and The 
Crown, the Philippics, and ten other orations (Everyman Library, 
bibl , 1911), G A and W H Simcox, The Orations of Demosthenes 
and Aeschines on the Crown (1872) , R Shilleto, De Papa Legaltone 
(4th ed, 1874), J E Sandys, Adverms Leptmem (1890), P E 
Matheson, De Corona (1899), W W Goodwin, Demosthenes on the 
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Crown (1901), and Demosthenes against Midias (1906), H Diels 
and W Schubart, Didytni de Demoslhene Commcnla (1904), J E 
Sandys and F A Paley, Select Private Orations, 4th ed , rev (1910)1 
etc A W Pickard Cambridge, The Public Orations of Demosthenes 
(1912), C A Vince and J H Vince, De Corona and De Falsa 
Legatione, “Locb Classical Library" (1926) 

(i ) C G Bohnecke, Demosthenes, Lykutgos, Hypendes und ihr 
Zeitaltei (1864) 1 W J Brodnbb, Demosthenes, “Collin's Ancient 
Classics” (1870), etc , M Croiset, Des tdies morales dans Vtloquence 
politique de Demoslhene (1874), S H Butcher, Demosthenes (1881 ) , 
A D Schafer, Demosthenes und seme Zett, 2nd cd (1885-87), L 
Bredif, L'Bloquence politique en Grice, 2nd ed (1886) , F Blass, 
Die atlische Beredsamkeil (1887-98) , A Bougot, Rivalili d'Eschine el 
Demoslhene (1891), A W Pickard Cambridge Demosthenes and the 
Last Days of Greek Freedom (1914) , W Engelmann, Scnptores Graeci, 
Bibliotheca senptorum classicorum (Leipzig, 1880), R Nicolai, 
Grlechische Literaturgeschichte (1881), J B Mavor, Guide to the 
Choice of Classical Books (1885, suppt , 1896), G Huttncr, m C 
Bursian’s Jahresbencht uber die Forlschnlle der classichen Aller- 
thumswissenschajt (1885, etc ) , S Preuss, Index Demosthcmcus (Leip- 
zig, 1892) , C D Adams, Demosthenes and His Influence (1927), G 
Clcmenceau, Demosth&ne (Pans, 1926) (R C J ) 

DEMOTICA or Didymoteikhon, a town of eastern Greece 
on the Mantsa (Evros, Meric) valley branch of the Istanbul 
Salonika railway, about 35 mi S of Adrianople Population about 
10 000 Demotica is built at the foot of a conical hill on the left 
bank of the nver Kizildeli, near its junction with the Mantsa It 
was formerly the seat of a Greek archbishop, and, besides the 
ancient citadel and palace on the summit of the hill, contains 
several Greek churches, mosques and public baths In the middle 
ages it was one of the pnncipal marts of Thrace, in modern times 
it has regained some commerce and exports pottery, linen, silk 
and grain German troops occupied the town in 1941 
DEMOTIC LANGUAGE AND WRITING The name 
demotic, “popular,” is taken from Herodotus for the ordinary 
Egyptian handwriting of late times The script first appears about 
the 6th century b c as an improvement on the particularly obscure 
and unsystematic style of hieratic writing employed in business 
documents for several centuries before that time It arose probably 
in the commercial areas of Lower Egypt at Sais or Memphis, and 
by the time of Darius, who apparently encouraged the reorgamza 
tion of the writing schools, a neat script was everywhere in use for 
the above purposes Before the Macedonian conquest the cursive 
ligatures of the early demotic gave birth to new symbols which 
were carefully and distinctly formed In the Ptolemaic period an 
epigraphic variety appears, priestly decrees being engraved on 
stelae (such as the Rosetta Stone) in tnple hieroglyphic, demotic 
and Greek versions , under the Romans, while religious texts con- 
tinued to be written in hieratic literary texts were m demotic, 
but Greek was almost universal for business documents The use 
of demotic went out with or before paganism, but priests of Isis 
continued to use it in their graffiti at Philae as late as a d 432 
Demotic is written from right to left in horizontal lines, the 
signs comprise phonograms, word signs and determinatives and a 
single demotic sign is often m origin a ligature of several hiero 
glyphic signs It is difficult to transcribe with precision into hiero 
glyphic, and the result of such a transcription looks absurd because 
of the unetymological spellings and the number of otiose signs 
included in the ligatures The language of demotic may represent 
approximately the speech of the 26th dynasty, it approximates to 
Coptic (911), but employs fewer auxiliaries and periphrastic 
forms, and even in its latest stages its loans from Greek are con 
fined to a few technical words which do not affect the grammar 
T > ' . P < 1 < 1 -i ' ■■ . ’ ' f 
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DEMPSTER, THOMAS (1570-1623) Scottish scholar and 
historian, was born at Chflbog, Aberdeenshire He studied at 


Louvain and graduated at the English college at Douai and in canon 
law in Pans He was regent of the college of Nav irre in Pans 
professor of the humanities at Toulouse, of rhetoric at Nimes, tutor 
m Spain and then, after a short visit to Scotland professor in 
various colleges m Paris In 1615 he went to London at the in 
vitation of James I His Roman Catholicism stood in the wav 
of preferment in England and he returned to the continent He 
became professor of the Pandects at Pisa and then professor of 
the humanities at Bologna, then the most famous of European 
universities He died there on Sept 6, 1 6 ">5 

Dempster had a great reputation in his day His principal 
works are an edition of Rosinus’s Antiquitatu m tomamirmn corpus 
absolutissimum (Pans, 1613 ) , De Etruria regah, posthumously 
published (Florence, 1723-24), editio pnneeps of Corippius 
(Pans, 1610), an annotated edition of Benedetto Accolti s Dc 
bello a Chris tiams contra barbaros gesto (Florence, 1623) , and the 
famous Histona ecclesiastica gentis Scolorum (Bologna 1 6 1 7 J 
Some of his Latin verse was published in vol 1 of Delitiae poetarum 
Scolorum (Amsterdam, 1637) 

DEMURRAGE, in merchant shipping the sum payable by 
the freighter to the shipowner for detention of the vessel in port 
beyond the time allowed for the purpose of loading or unloading 
(See Affreightment Chartei parties ) In railwrs law the charge 
on detention of trucks, and in banking the charge per ounce made 
by the Bank of England in exchanging coin or notes for bullion 
The word is derived from Fr dentcurer, to delay 

DEMURRER, m common law an objection tiken to the 
sufficiency in point of law, of the pleading or written statement 
of the other side (See Practice and Procedure ) 

DEMUTH, CHARLES (1883-1935) US artist, was born 
at Lancaster Pa His early training w as under Thomas Anshutz at 
the Pennsylvania Academy of the Tine Arts, Philadelphia Be- 
tween 1907 and 1913 Demuth made several trips to Europe to 
study In Pans he was attracted by the work of Marcel Duchamp 
and the Cubists an influence which lasted throughout his career 
After returning to the U S he illustrated works of several of his 
favourite authors among them Henry James (The Turn of the 
Screw, The Beast in the Jungle), Emile Zola (Nam, L’ Assam 
moir ) and Edgar Allan Poe (Masque of the Red Death) Moving 
gradually away from the confines of illustrative art, he next exe- 
cuted a series of water colours of actors and actresses These 
were characterized by the use of a graceful, fluid line and show ed 
the influences of Aubrey Beardsley and Henri de Toulouse-Lautrec 

Demuth’s fame, however, lies more probably in the delicate 
still lifes of his late period His careful use of line and colour 
placed him in the first rank of water colourists of his period 

Bibliocrapiiy — S M Kootz, Modern American Painters (1930), 
Charles Demuth rtptoductions of his w'ork, with intro by A E 
Gallatin (1927), A E Gallatin, American Water Colorists (1922), W 
Murrell, Charles Demuth (1931) , J T Soby, Contemporary Painters 
(1948) 

DENAIN, a town of northern France in the department of 
Nord, 8 mi S W of Valenciennes Coal mines and iron-smelting 
works caused its growth from a mere village in the early 19th 
century to a town of 24,908 inhabitants in 1946 Besides iron and 
steel works, it has breweries and manufactories of machinery and 
glass Denam has a port on the left bank of the Scheldt canal 
Its vicinity was the scene of the victory gained in 1712 by Mar 
shal Villars over Prince Eugene 

DENBIGH, WILLIAM FEILDING, ist earl of (d 
1643), British naval and military officer, was educated at Em 
manuel college, Cambridge and knighted in 1603 Created Baron 
and Viscount Feilding in 1620, and earl of Denbigh in 1622, he 
attended Prince Charles in Spain served as admiral in the un- 
successful expedition to Cadiz in 1625 and commanded the dis 
astrous attempt upon Rochelle in 1628 In the Civil War he 
served under Prince Rupert On April 3 1643, during Ruperts 
attack on Birmingham he was wounded, and died on April 8 

His eldest son, Basil Feilding, 2nd earl of Denbigh (c 1608- 
75), was sent in 1634 by Charles I as ambassador to Venice, where 
he remained for five >ears During the Civil War Feilding 
ranged himself among the Parliamentarians led a regiment of 
home at Edgehill, and, having become earl of Denbigh in April 
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1643, was made commander in chief of the Parliamentary Army 
in the Midlands and lord lieutenant of Warwickshire He re- 
signed his command after the passing of the self-denying ordi- 
nance in April 1645 At Uxbridge (1645) and at Carisbrooke 
(1647) Denbigh was one of the commissioners appointed to 
treat with the king He supported the army m its dispute with 
the parliament, but he would take no part m the trial of Charles 
I Under the Commonwealth Denbigh was a member of the 
council of state, but later he came to be regarded as a royal- 
ist He died without issue on Nov 28, 1675 

His titles devolved on his nephew William Feilding (1640- 
85), son and heir of his brother George (created Baron Feilding 
of Lecaghe, Viscount Callan and earl of Desmond), and the 
earldom of Desmond has been held by his descendants to the 
present day 111 conjunction with the earldom of Denbigh 

DENBIGH (Dmbych) municipal borough, market and county 
town of Denbighshire, Wales, on a branch of the L M S R Pop 
(cst 1938) 7,663 Area 14 2 sq mi The name suggests an earl> 
fortification , Dm in Dmbych means a fort and the pre Norman 
fort was called Castell caled jryn yn Rhos, or “the castle of the 
hard hill in Rhos ” Denbigh castle was built m 1282 by Henry de 
Lacy, earl of Lincoln, from whom the town received its first char- 
ter The outer wall is nearly a nnle round The castle was given to 
the Mortimers and to Leicester under Edward III and Elizabeth 
respectively In 1643, after the defeat of Rowton Moor, Charles 
I found shelter there The castle long resisted the Parliamen- 
tarians There are rums of a Carmelite priory dating from the 
13th century, a Bluecoat school (1314), a free grammar school 
(1327), an orphan girl school (funds left by Thomas Howel to 
the Drapers’ Co , in Henry VIPs reign), the town hall (built m 
1573 by Robert Dudley, earl of Leicester, enlarged and restored in 
1780), an unfinished church (begun by Leicester), and the old 
parish church of St Marcella The industries are mainly agri- 
cultural with a little quarrying The borough of Denbigh has a 
separate commission of the peace, but no separate court of 
quarter sessions Near Denbigh, at Bodelwyddan, etc , coal is 
worked 

DENBIGHSHIRE (Dinbych), a county of the north coast 
of Wales, made up of two linked regions, north-west and south 
east Area 668 7 sq mi The north-west region is bounded west 
by the Conwy, along the line of which the Ordovician rocks with 
volcanic elements to the west (see Caernarvonshire) give place 
to the sharp edged plateau of Silunan rocks, a part of the general 
Welsh plateau (see Wales) This region stretches east to the 
trough of the Vale of Clwyd, the west side of which is in Den 
bighshire, while the county has extensions up the Bodfan gap in 
the eastern wall of the vale (the Moel Fammau range, with Moel 
Fammau 1,820 ft ) and across the Clwyd farther up the valley, 
Flintshire borders it here on the east The nucleus of Merioneth- 
shire is the fault valley through Corwen, Bala and Dolgelley, and 
consequently valleys opening into the main fault-valley are for 
the most part m the latter county The north west region of 
Denbighshire is thus mainly a dissected plateau draining eastward 
to the Clwyd, but with small portions draining to the Conwy on 
the west or to the upper Dee on the south On the north coast 
between Old Colwyn and Llandulas is a detached fragment of 
Caernarvonshire, a fact related to a change in the course of the 
Conwy stream 


series, crops up along the Vale of Clwyd and in Eglwyseg Resting 
upon this the Carboniferous limestone extends from Llanymynicli, 
its extreme southern point, to the Cymybram fault, and there forks 
into two divisions that terminate respectively in the Great Orme’s 
Head and in Talargoch, and are separated from each other by the 
denuded shales of the Moel Fammau range In the Vale of Clwyd 
the limestone underlies the new red sandstone, and in the eastern 
division it is itself overlaid by the millstone grit of Ruabon and 
Minera, and by a long reach of the coal measures which, near 
Wrexham, are 4^ m in bieadth Eastward of these a broad strip 
of the red marly beds succeeds, and between this and the Dee the 
ground is occupied — as in the Vale of Clwyd — by the new red 
rocks The red sandstone areas form the best agricultural land 
The eastern flank of the county is less sharp as it grades down to 
the coalfield west of the Dee These coal measures have been 
extensively worked, with Rhos, Wrexham and Ruabon as centres 
From the limestone below, lead, with silver and zinc ores, have 
been obtained Valuable fireclays and terra-cotta marls are also 
taken from the coal measures about Wrexham As in other north- 
ern counties of Wales, the whole of the lower ground is covered 
more or less thickly with glacial drift On the western side of the 
Vale of Clwyd, at Cefn and Plas Heaton, the caves, a common 
feature m such limestone districts, have yielded the remains of the 
rhinoceros, mammoth, hippopotamus and other mammals now 
extinct in Britain 

Archaeology, — The penod of earliest occupation of the region 
by man is still very doubtful The high ground is dotted by 
tumuli, but only one beaker pot has been recorded Finds of early 
gold and socketed axes dating from the late Bronze age aie more 
numerous, indicating that the upper Dee valley and the Vale of 
Clwyd had become important lmes of movement by this time 
The native hill fortresses and Roman statues of later times show 
the importance of the North Wales coastal route A great native 
hiU-fortress was Dinorben (see Willoughby Gardner, “The Native 
Hill-forts of North Wales and their Defences,” Archaeologia 
Cambrensis, vol lxxxi part 2, Dec 1926) It seems clear that 
these native fortresses protected routes, and, whatever their 
original date, they received much attention during the Roman 
period Roman roads ran from Chester via Flint through the 
north of the county to St Asaph, and thence on to Kanovium and 
Segontium (Caernarvon) Another line was via Ffnth and the 
south of the county to the Bala cleft and the Caergai station 
Clawdd Coch has traces of the Romans, so also has Fenygaer 
and Pcnbarras To their period belong the inscribed Gw > therm 
and Pentretoelas (near Bettws-y coed) stones The Valle Crucis, 
“Eliseg’s pillar,” tells of Brochmael and the Cairlegion (Chester) 
struggle against Aethelfnth’s invading Northumbrians, ad 613 
while Offa’s dike goes back to the Mercian advance The south- 
east of the county includes a considerable section of this dike 
as well as of the smaller and parallel Watt’s dike (see Fox, 
Archaeologia Cambrensis, vol lxxxi , part 1, June, 1926) 

History — After the Edwardian conquest Denbigh castle was 
built by Henry de Licy earl of Lincoln, and Ruthin castle prob- 
ably by Hugh, earl of Chester The rolls of the Court of Ruthin 
are complete from 1294, and are now in the National Library of 
Wales, Aberystwyth Owen Glendower failed to take Ruthin in 
1400 In the south-east of the county Chirk castle was founded 
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the great families were features of the county, which developed 
considerably under the Nonconformist influences of the 18th 
centuiy 

Oak wood lofts and screens, a feature of southwest England, 
the Welsh border and Montgomeryshire, are found at Llanrwst, 
Gresford and Derwen Gresford and Llanrhaiadr (Dyffryn 
Llanrwst Clwyd) have stained glass 

Industries and Occupations — The great extent of moorland 
area has confined the agricultural output of the county A little 
wheat is grown m the lowlands but 12 times as much oats (1939) 
Turnips and swedes are also important crops Large flocks of 
sheep are pastured on the hillsides, and many black cattle are 
reared for fattening in the midlands of England and for sale in 
London Large numbers of pigs are also kept Other industnes 
formerly of greater importance than at present include slate 
quarrying, lead mining and woollen manufacture Nantglyn pre- 
pares paving flags, Rhiwfelen (near Llangollen - ), slabs and slates, 
while good slates are also obtained at Glyn Ceinog There is 
plenty of limestone with china stone at Brymbo Cefn Rhiwabon 
yields sandstone (for hones) and millstone gnt The great Minera 
mine has produced great quantities of lead ore Woollen manu- 
factures centre around Llangollen and Llansmtffraid (St Bridg- 
e's) The extensive development of coal mining in the south- 
east of the county m the latter half of the 19th century trans- 
formed the old world market towns of Chirk, Ruabon and Wrex 
ham into coal mining and industrial centres The proximity of the 
Lancashire and Staffordshire industrial areas ensures a market 
for the coal 

The development of the industrial area (south east) with its 
new populations and new ideas, provided a social and political 
contrast against the other section of Denbighshire (north-west) 
which remained rural and agricultural These distinct geographi 
cal and social units illustrate the difficulty of the county as an 
administrative unit The Denbighshire technical college is open 
to students resident m Flint and Merioneth 

Communications — The Holyhead road to London, a one- 
time famous coaching route, runs down the Llangollen valley The 
LMS railway (Holyhead line), with the Conway and Clwyd 
valleys branches, together with the lines connecting Denbigh with 
Ruabon (Rhiwabon), via Ruthin and Corwen, Wrexham with 
Connah’s Quay (L N E railway) and Rhosllanerchrhugog with 
Glvn Ceinog (for the Great Western and L N E railways) opened 
up the county 

The area of the administrative county is 668 7 sq mi , with a 
population (est 1938) of 156,840 Wartime movements caused 
an increase of 11% in the county between Sept 1939 and Teb 
1941 The chief towns are Colwyn Bay, Denbigh, Ruthin and 
Wrexham, the municipal boroughs, and Abergele, Llangollen and 
Llanrwst, the urban districts There are five rural districts The 
county has two parliamentary divisions Denbighshire is m the 
north Wales circuit, assizes being held at Ruthin Denbigh and 
Wrexham boroughs have separate commissions of the peace, but 
no separate quarter session courts There are ten petty sessional 
divisions The county is in the diocese of St Asaph 

DENDERA, a village in Upper Egypt, situated m the angle 
of the great westward bend of the Nile opposite Kena Here was 
the ancient city of Tentyra, capital of the Tentynte nomc, the 
sixth of Upper Egypt and the principal seat of the worship of 
Hathor (Aphrodite), the cow-goddess of love and joy The temple 
of Hathor was built m the 1st century b c , being begun under the 
later Ptolemies and finished by Augustus, but much of the decora- 
tion is later A great rectangular enclosure of crude bncks, meas- 
uring about 900x850ft, contains the sacred buildings, it was 
entered by two stone gateways, m tbe north and the east sides, 
built by Domitian Another smaller enclosure lies to the east with 
a gateway, also of the Roman period 

The temple bfiilding, which is of sandstone, measures about 
300ft from front to back, and consists of two oblong rectangles, 
the foremost, placed transversely to the other, is the great 
hypostyle hall or pronaos, the broadest and loftiest part of the 
temple, measuring 135ft m width, and comprising about one third 
of the whole structure, the facade has six columns with heads of 
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Hathor, and the ceiling is supported by 18 gieat columns The 
second rectangle contains a small hypostyle hall with six columns, 
and the sanctuary, with their subsidiary chambers The sanctuary 
is surrounded by a corridor into which the chambers open, on the 
west side is an apartment forming a court and kiosk for the cele- 
bration of the feast of the New Year, the principal festival of 
Dendera On the roof of the temple, reached by two staircases, 
are a pavilion and several chambers dedicated to the worship of 
Osins Inside and out the whole of the temple is covered with 
scenes and inscnptions in crowded characters, of ceremonial and 
religious import, the decoration is even carried into a lemarkable 
series of hidden passages and chambers or crypts made in the 
solid walls foi the reception of its most valuable treasures North- 
east of the entr ince is a “Birth House” for the cult of the child 
Harsemteu, and behind the temple a small temple of Isis, dating 
from the reign of Augustus Petrie’s excavation of the cemetery 
behind the temple enclosures revealed burials dating from the 
fourth dynasty onwards, the most important being mastabas of 
the period from the sixth to the nth dynasties, many of these 
exhibited a peculiar degradation of the contemporary style of 
sculpture 

One of the zodiacs of the temple, from a chamber on the roof, 
was removed in 1820 to the Bibliotheque Nationale m Paris Fig- 
ures of the celebrated Cleopatra VI occur amongst the sculptures 
on the exterior of the temple, but they are purely conventional, 
without a trace of portraiture Horus of Edfu, the enemy of the 
crocodiles and hippopotami of Set, appears sometimes as the con- 
sort of Hathor of Dendera Juvenal, in his 17th satire, takes as 
his text a religious riot between the Tentyntes and the neighbour- 
ing Ombites, and Sir Flinders Petrie has shown that the Qmbos in 
question was opposite Coptos, only about 15m from Tentyra, 
where the hippopotamus sacred to Set was venerated 

DENDERMONDE see Termonde 

DENDRITE The fibrous process of a nerve-cell or neuron 
which conducts impulses toward the cell body The dendrites of 
a given neuron differ in several ways from the axon, which is the 
fibrous process conducting away from the cell body There may 
be several dendrites, whereas ordinarily there is but a single 
axon fibre, and the dendrites are usually arranged in branching 
form (hence the derivation of the term from the Greek word, 
ShSpov, meaning “tree ’) 

Sie also Nervous System, C J Herrick, Neurological Foundations 
of Intmal Behavior 

DENE-HOLES, the name given to certain caves or excava- 
tions in England, popularly but incorrectly attributed to the 
Danes The word however is probably derived from the Anglo- 
Saxon dett, a hole or valley There are many underground excava- 
tions m the chalk districts of the south of England, but true dene- 
holes are found chiefly in those parts of Kent and Essex along the 
lower banks of the Thames 

The general outline is invariably the same The entrance is a 
vertical shaft, some 3ft m diameter, falling sometimes to a depth 
of 60ft The depth is regulated by the depth of the chalk from the 
surface, but although chalk could have been obtained close at hand 
within a few feet, or even inches, from the surface, a depth of 
from 45 to 80ft , or more, is a characteristic feature The shaft, 
when the chalk is reached, widens out into a domed chamber with 
a roof of chalk some 3ft thick The walls frequently contract 
somewhat as they approach the floor As a rule there is only one 
chamber, from 16 to 18ft in height, beneath each shaft From this 
excessive height it has been mf erred that the caves were not pri- 
marily intended for habitations or even hiding places In some 
cases the chamber is extended, the roof being supported by pillars 
of chalk left standing In a rare specimen of slwin chamber dis- 
covered at Gravesend, the one entrance served for both caves, 
although a separate aperture connected them on the floor level 
Where galleries are found connecting the chambers, forming a 
bewildering labyrinth, they are usually the work of a people of a 
much later period than that of the chambers 

Isolated specimens have been discovered in various parts of 
Kent, Essex, Hants and Berks, but the most important groups are 
at Grays Thurrock, in the districts of Woolwich, Abbey Wood and 
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Bexley and Gravesend Some of the Chislehurst cues imy have 
been begun as dene holes, but if so, they have been so enlarged 
and altered that their original character has been obliterated 

The tool work on the roof or ceiling is generally rougher than 
that on the walls, where an upright position could be maintained 
Casts taken of some of the pick holes near the roof show that, in 
all probability they were made by bone or horn picks And 
numerous bone picks ha\e been discovered in Essex and Kent 
These pick holes have assisted in fixing the date of their formation 
to pre Roman times Very few relics of archaeological value have 
been discovered in any of the known dene holes, to assist in fixing 
the date or determining their uses Plmy mentions pits sunk to a 
depth of a hundred feet, “where they branched out like the veins 
of mines ” This has been used m support of the explanation that 
dene holes were wells sunk for the extraction of chalk Chretien 
de Troyes has a passage on underground caves m Britain which 
may refer to dene holes, and tradition of the 14th century treated 
the dene-holes of Grays as the fabled gold mines of Cunobehne 
(or Cymbelmc) of the 1st century Vortigem’s caves at Margate 
are possibiv dene holes adapted by later peoples to other purposes, 
and excellent examples of various pick holes may be seen on differ- 
ent parts of the walls Local tradition associates these caves with 
smugglers , and since illicit trade was common both on the coast 
and in the Thames up to Barking Creek, the theory is tenable 

There are three purposes for which dene-holes may ongmallv 
have been excavated, (a) as hiding places or dwellings, ( b ) as 
draw-wells for the extraction of chalk for agricultural uses, and 
(c) as store houses for gram It is unlikely that they were used as 
habitations, although they may have been used occasionally as hid- 
ing-places Against the theory that they were primarily designed 
for the extraction of chalk, it may be urged that chalk could have 
been obtained on the surface close by, and that known examples 
of chalk draw wells do not descend to so great a depth The dis- 
covery of a shallow dene-hole, about 14ft below the surface, at 
Stone, negatives this theory still further The view that these pre- 
historic excavations were designed as silos is usually accepted as 
the most probable Silos, or underground storehouses, are well 
known m the south of Europe and Morocco It is supposed that 
the gram was stored in the ear and carefully protected from damp 
by straw A curious smoothness of the roof of one of the chambers 
of the Gravesend twin chamber dene hole supports this theory 
The theory that the excavations were made m order to get flints 
for implements is quite impossible, as a careful examination of a 
few examples will show 

See F C J Spurrcll, “Deneholes and Artificial Caves’’ in the 
Archaeological Journal (1S82) , T V Holmes, ‘Deneholes” (1881) 
and many other references in the Essex Naturalist, Archaeologist 
Cantiana (vol xvm , i8gfi) , F W Reader, “Deneholes" in Old Essex, 
ed A C Kelway (1908) , W Johnston, Folk Memory (1908) with 
biblioeraDhv 


DENHAM, DIXON (1786-1828), English traveller m cen 
tral Africa was born m London He served in the campaigns in 
Portugal, Spam, France and Belgium, and received the Waterloo 
medal In 1821 he volunteered to join Dr Oudney and Hugh 
Clapperton ( q v ), who had been sent by the British government 
via 1 ripoli to the central Sudan He joined the expedition at 
Murzuk in Fezzan The pasha of Tripoli did not at first provide 
the promised escort, but the expedition eventually left Murzuk 
at the end of 1822 Thence it made its way across the Sahara 
to Bornu, reached in Feb 1823 Here Denham, against the wish 
of Oudney and Clapperton, accompanied a slave raiding expedi 
tion into the Mandara highlands south of Bornu The raiders 
were defeated, and Denham barely escaped with his life When 
Oudney and Clapperton set out, Dec 1823, for the Hausa states, 
Denham remained behind He explored the western, south and 
southeastern shores of Lake Chad, and the lower courses of 
the rivers Waube, Logone and Shari In Aug 1824 he returned 
to England He had just been appointed governor of Sierra Leone 
when he died of fever at Freetown on May 8, 1828 

See Narrative oj Travels and Discoveries tn Northern and Central 
Africa in the Years 1822-24 (1826), the greater part of which is 
written by Denham, Dr Robert Brown, The Story oj Africa , vol 1 
chap xm (1893) 

DENHAM, SIR JOHN (1615-1669), English poet, only son 
of Sir John Denham, lord chief baron of the exchequer in Ireland, 
was born m Dublin, entered at Trinity college, Oxford, in 1631, 
and at Lincoln s Inn in 1634 His first work was The Destruction 
of Troy, a verse paraphrase, written m 1G36, of the second book 
of the Aenetd, but he made his reputation with The Sophy, a 
tragedy acted at Blackfnars m 1641, and pnnted in 1642 In the 
latter year appeared the famous descriptive poem of “Cooper’s 
Hill,” which Dryden called “the exact standard of good writing,” 
and Pope used as a model for Windsor Forest Denham fought 
on the king’s side in the Civil War, and in 1648 had to leave 
England when it was suspected that he was concerned in for- 
warding Charles’s correspondence He remained abroad m the 
service of the exiled court until 1652, when he returned to Eng- 
land He was for some time the guest of the earl of Pembroke 
at Wilton, and then obtained leave to settle at Bury St Edmunds 
At the Restoration he was rewarded with the office of survey or 
general of works A scandal, caused by the behaviour of his 
second wife, who became the duke of York’s mistress, is said to 
have driven him mad but he recovered and survived her for 
two years Some satires on the conduct of the Dutch wars, Direc- 
tions to a Painter, and Fresh Directions are also attributed to 
him His beautiful elegy on Abraham Cowley dates from 1667 

Bibliography — His Poems and Translations, with a dedicatory 
epistle to Charles II, appeared m 1668 Other editions followed, and 
they arc reprinted m Chalmers’ (1810) and other collections of the 
English poets His political satires were printed with some of 
Rochester’s and Marvell’s in Bibliotheca cunosa, vol i (Edinburgh, 
1885) See Cambridge History of English Literature, vol vn , ch id , 
by A Hamilton, Writers of the Couplet 

DENHARDT, KLEMENS (1852-1929) and his brother 
Gustav (1856-1917), German explorers, were born at Zeitz In 
1878 they explored the Tana n\er, and six years later were able 
to negotiate a fnendly treaty w'lth the sultan of Witu Part of the 
territory acquired was sold to the German Witu-Gesellschaft and 
was later given to England m exchange for Heligoland 

DENIA, a town in east Spam in Alicante province, on the 
Mediterranean sea and on the coast-railway from Carcagente to 
Alicante Pop (1940) 7,637 (raun , 13,323) Dema, built on the 
neaward slopes of a small hill surmounted by a ruined castle, bes 
between the limestone ridge of Mongo on the south and a fertile 
plain on the north 

Dema makes soap, jam, nails, bicycles and woollen, linen and 
esparto fabrics but is above all a fruit port It exports grapes, 
raisins, melons and oranges, tomatoes, onions and almonds, usually 
to Great Britain and north Europe and imports wheat, floqr, 
guano, sulphur, from Italy, Baltic timber, and coal and tin-plates 
from South Wales The harbour, sheltered by a breakwater, con- 
tains only a small area of deep anchorage and quay accommoda- 
tion is limited to boats of under 12 ft draught Vessels therefore 
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load and discharge chiefly into lighters, the larger boats anchoring 
in the open roadstead about i mi from the shore Throughout 
the civil vvir of 1936-39, the port remained in lojahst control 

Denia was colonized by Greek merchants from Emporiae (Am- 
punas in Catalonia), or Massiha (Marseille), at a very early 
date, the Romans named the town Dtamum, after its temple of 
Diana, built, in imitation of that at Ephesus, at the foot of the 
castle hill Denia was captured by the Moors in 713, and accord- 
ing to an ancient but questionable tradition, under them became 
so prosperous a trading centre that its population rose to 50,000 
Many characteristic Moorish houses survive in the town though 
it has been largely modernized After the city was retaken by the 
Christians in 1253, its prosperity dwindled, and only began to re- 
vive in the 19th century During the War of the Spanish Sue 
cession (1701-14), Denia was thrice besieged, and in 1813 the 
French withstood an allied British and Spanish siege of the citadel 
for five months before surrendering, on honourable terms 

DENIFLE, HEINRICH SEUSE (1844-1905), Austrian 
historian and priest, was born on Jan 16, 1844, at Imst After 
becoming a Dominican in 1861, he studied at Graz, Rome and 
Marseille, and then from 1870 to 1880 taught philosophy and 
theology at Graz Ten years after his first important work, Das 
geisthche Leben Etna Blumenlese aus den deutschen Mysttkern 
des 14 Jahr , Demfle became in 1883 subarchivist of the Vatican 
Then came a series of erudite works which have revolutionized 
our knowledge of the middle ages In 1885 appeared Die Uiu 
versitaten des Mittelalters bis 1400, in 1889-97 the edition (to 
gether with Chatelain) of Chartulanum Untv Pans, m 1894-97 
Liber Procuratorum Nationis Angltcanae 1333-46, in 1888 Speci 
mma palaeographica Regestorum Ponttficum ab Innocentio m ab 
Urbanum v , in f88g La guerre de cent aits et la ddsolation des 
eghses, monastdres, et hopitaux, t 1 jusqu’a la inert de Chas v 
(1385), m 1897 La ddsolation des dgltses, monasUres, hopitaux, 
en France vers le milieu du XV e sihcle (based on some 1,300 
documents) The publication in 1904 of Luther u Luthertum, 
based on original documents, was followed in the same year by 
Lather in rationalistischer u chnstlicher Beleuchtung, a reply to 
the defense of Luther by Harnack and Seeberg, and by a second 
volume posthumously in 1909 Besides short articles on various 
mediaeval mystics, m 1885 Demfle together with Ehrle founded 
the invaluable Archtv f Lit u Ktrchengeschichte des Mittelalters 

DENIKER, JOSEPH (1852-1918), French naturalist and 
anthropologist, was born at Astrakhan, Russia He studied at St 
Petersburg (Leningrad) and, as an engineer, travelled extensively 
m the petroleum districts of the Caucasus, in central Europe, 
Italy and Dalmatia In 1888 he was appointed chief librarian of 
the Natural History museum, Pans His valuable ethnological 
works include Recherches anatoimques et embryologtques sur les 
singes anthropoides (1886), 1 itude sur les Kalmouks (1883), 
Les Ghihaks (1883) , and Races et peuples de la terre (1900, Eng 
trans 1900, 2nd ed 1926) He was one of the editors of the 
Dictionnaire de gdographie universelle He died in Pans on March 
18, 1918 

DENIKIN, ANTON IVANOVICH (1872-1947). Rus- 
sian general, was born in humble circumstances on Dec 4, 1872 
During the Russo Japanese War he rose from captain to colonel, 
and m World War I became commander in chief of the south- 
western front After the Revolution he followed Lavr G Korni- 
lov and was arrested and imprisoned with him in Bykov They 
escaped together and joined Mikhail Alexeyev, who was forming 
in Rostov and Novocherkassk on the Don a small army of volun- 
teers to fight the bolshevists After Kornilov’s death on March 
31, 1918, Denikin became military commander of the army, while 
Alexeyev retained the political and financial leadership They 
established contact with the Don Cossacks under Peter Krasnov, 
and were further strengthened by the forces of Gen Pokrovsky 
and Col Drozdovsky In June 1918 Denikin initiated a cam- 
paign m the northern Caucasus, by September his army had 
grown from 9,000 to 40,000, and by Feb 1919 he had driven a 
bolshevist army of 150,000 from the northern Caucasus Alexeyev 
died on Sept 25, 1918, and early m 1919 Perukin took the name 
of commander in chief of the armed forces of South Russia, 


In the autumn of 1919 Denikin came within measurable dis 
tance of complete victory His fortes had grown to 150000, 
Kharkov, Poltava, Odessa, Kiev, and Orel were in his hands , his 
right wing had, through a force of Ural Cossacks, established con- 
nection with Alexander V Kolchak’s left wing about 400,000 
sqmi of territory had been wrested from the bolshevists, and a 
South Russian government was m being, with a “special council” 
of 24 members But his great military ability was not alone 
enough to ensure the fulfilment of Denikin’s aims The rapid 
turn in his fortunes from victory to defeat was due to a complex- 
ity of causes, prominent among which were the general political 
bewilderment and diversity of purpose manifested bv his sup 
porters both within and without the boundaries of the former 
Russian empire, and the consequent difficulty of maintaining the 
effective morale of his armies Meanwhile, largely owing to the 
relentless discipline . itroduced b\ Lev D Trotskv, the bolshevist 
resistance had stiffened At the beginning of Nov 1919 bimeon 
M Budenny’s cavalry broke through the "white” lines at Kup 
yansk and a general retreat set in By promising a new govern 
ment on federal lines Denikin made a final, but fruitless, attempt 
to weld the various Cossack units into cohesion 
Early in 1920 the bolshevist army retook Rostov and Ekaten 
nodar Denikin, in face of great difficulties, transferred his army 
from Novorossiysk to the Crimea, and shortly afterwards re 
signed his command to Gen Peter Wrangel and retired to Eng 
land He died on Aug 8, 1947, at Ann Arbor, Mich 
DENIM, the name originally given to a kind of serge It is 
now applied to a stout twilled cloth made in various colours 
usually of cotton, and used for overalls, etc 
DENINA, CARLO GIOVANNI MARIA (1731-1813) 
Italian historian, was born at Revello, Piedmont, in 1731, and 
was educated at Saluzzo and Turin He was professor of human 
lty and rhetoric in the college of Turin His most important work 
is Delle revoluzioni d’ltalta (1769-72) In 1782, at Frederick the 
Great’s invitation, he went to Berlin, where he published his Vie 
et xlgne de Friddric 11 (1788) and La Prusse littdmre sous 
Frdddric II, 3 vols (1790-91) His Delle revolusiom della Ger- 
mania was published at Florence m 1804, in the same year he 
went to Paris as the imperial librarian, on the invitation of 
Napoleon He died in Pans on Dec 5, 1813 
DENIS (Dionysius), SAINT, first bishop of Pans, patron 
saint of France, whose feast is celebrated on Oct 9 According 
to Gregory of Tours (.Htst Franc , 1, 30), he was sent into Gaul 
at the time of the emperor Deems He suffered martyrdom at 
the village of Catulliacus, the modern St Denis His tomb was 
situated by the side of the Roman road, where rose the priory of 
St Denis de-l’Estree, which existed until the 18th century In 
the 5th century a basilica was built over the tomb About 625 
Dagobert, son of Cloture II, founded a monastery in honour of 
St Denis noar by where the greater number of the kings of 
France have been buried A false interpretation of Gregory of 
Tours, apparently dating from 724, represented St Denis as re- 
ceiving his mission from Pope Clement, and as having suffered 
martyrdom under Domitian (81-96) Hilduin, abbot of St - 
Denis in the first half of the 9th century, wrongly identified 
Denis of Pans with Denis (Dionysius) the Areopagite St Denis 
is generally represented carrying his head in his hands 
See Acta Sanctorum, Octobns, iv, 696-987, Chevalier, Bio-bibhog„ 
J Havet, Les Origmes de Saint-Denis, in his collected works, 1, 191- 
*46 (Paris, 1896) 

DENIS, MAURICE (1870-1943), French painter, bom at 
Granville, France, on Nov 25, 1870 The guiding influence in his 
artistic development was the vmrk of Gauguin, agd he joined with 
some fellow students, all admirers of Gauguin, to form the group 
known as “Symbolists ” Among them were Serusier, Vuillard, 
Bonnard and X Roussel Denis was also attracted to the pointil- 
lism of Seurat, as is shown by his use of pure pigments and of 
the juxtaposition of complementary colours in his pictures He 
then devoted himself to decorative painting, following the example 
of the great Italian fresco painters of the 15 th century His most 
remarkable works are m the sphere of religious art, and mural 
decorations of this kind are to be seen in the churches of Le 
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Y6smet and oT St Paul it Gcnev i md m the pnorv chapel it 
St Germ tin en Live Denis decor ited the ceiling ot the Champs 
E!ys6es theatre Pins ind also illustrited numeious works in- 
cluding a translation ot the Lilt h. blowers of St I'ranm He 
published Thtont i, 1890-1910 Du Svmbolnme ft dt Gauguin, 
vers un nouvtl ordre classiqne (1912) , Nonvelks theories sur I’art 
moderne, sur I’art saert (1914-21), Aristide Maillol (1925), 
Chanties et leqons de Vltahe (1935), md L’Histoire do V Art 
Religieux (1939) He died in Pans, Nov 13, 1943 

DENIS, MICHAEL (1729-1800), Austrian poet, was born 
at Scharding on the Inn on Sept ->7, 1729 He was brought up by 
the Jesuits enteied their order, and in 1759 " as appointed profes 
sor in the Theresianum in Vienna In 1784 after the suppression 
of the college he was made second custodian of the court library, 
and seven years later became chief librarian He died on Sept 29, 
1800 Denis is best remembered as the translator of Ossian (1768- 
69, also published with his own poems in 5 vols as Ossians und 
Sineds Liedu, 1,84) His Samntlung kurzoi er Gedichte aus den 
neuern Dichtern Deutschlands, 3 vols (1762-66), introduced cur- 
rent North German literature to Austrian readers 

\ selection of his poetry edited by R Hamel will be found in vol 
48 of Ktirschner’s Deutsche NahonatlUeralur (1884) His Literar- 
ischer Nachlass was published bv J F von Retzer in 1802 (2 vols) 
See P von Hofmann-Wellenhof, Michael Denis (1881) 

DENISON, GEORGE TAYLOR (1839-1925), Canadian 
soldier and publicist was born in Toronto on Aug 31, 1839, and 
died there on June 6, 1925 In 1861 he was called to the bar He 
saw active service during the reman raid of 1866, and during the 
rebellion of 1885 In 1877 he was appointed police magistrate of 
Toronto Col Denison was one of the founders of the “Canada 
Tirst’ party He was a member of the Royal Society of Canada 
and was president ol the section dealing with English history and 
literature His best known military work is the History of Modern 
Cavalry (1877) which was awarded first prize by the Russian 
government in an open competition and has been translated into 
German, Russian and Japanese In 1900 he published his remims 
cences under the title of Soldiering M Canada 

DENISON, a city of Grayson county, Tex , U S , 75 mi 
N E of Dallas and 4 mi from the Red river It is on federal 
highways 75 and 69 and is served by the Frisco, the Kansas, Okla- 
homa and Gulf the Missouri-Kansns Texas the Southern Pacific 
and the Texas and Pacific railways Pop (1950)17,444 It is an 
important railway centre 

The manufacturing industries include freight-car construction 
shops bridge works, planing mills cotton textile mills, a large 
peanut plant, a wood preserving plant, and plants manufacturing 
food products, machinery, clothing, boats, furniture livestock 
feed etc 

The $60 000 000 Denison dam on the Red river forms a large 
artificial lake, Lake Texoma Denison was settled by northerners 
in 187a when the Missouri, Kansas and Texas railway reached 
this point, and was named after George Denison, a director of the 
railway It was incorporated as a city in 1891 

DENIZEN, a dweller, a stranger admitted to certain rights 
jn a foreign country, to England an alien who obtains by letters 
patent (ex- donations regis ) privileges of a British subject By 
if 'md * s Will 3 Cl> 2 t duTzen unless born of English pat- 
ents t imot be a -ncnbei ol ihc pm, council or ot pulii 
ment 01 nold ana mi 1 or mi'll iry oihce or trus*- 01 Lake i gi nil 
01 .anci 10111 the Lrown The British Nationally t-Lt, hj 4 pre- 
sides that nothing thciein con' u .ui «n 1' .licit tie gnnt ol .anv 
lcuci ol dri lzd'on b\ ihe si \creigi 

DENIZLI, chief .own 01 a Mliyet 01 the sine nime o r 
Turkey t,aic Ulk c* [qi J , dlxam) lU.tvdc 1 \(n ft Pop 
(1950) 2’ 0*9 It is iuau'iHihy situated at 'll loot ol Baha 
Dag’i t,Mt 5u bacusi 01 a iributaiv of the C huiuk ^u (Lyeu-i 
■md 1- cm neeted by a branch line ui‘h the sratioi ol Gonich on 
the bmvrni Dircir railway It took the plitc 01 I lodicea vhen 
th it .civ n was deserted di"ing the w irs between the Bvzantnes 
and Sliuk Turn; probablv between 1158 and 117., fL had be 
arnie > me Mus'im ut\ in the 1 4th iimury and was the 1 eilled 
Lidih being pn ous fer the . 0 cp md embroidered pioducls 01 


its Gieek inhabit ints The delightful gardens of Demzli have 
obt lined for it the name of the “Damascus of Anatolia 

DENMAN, THOMAS, ist Baron (1779-1854) English 
judge, w is born in London, the son of a well known physician 
on July 23 1779 He was educated at Eton and St John s college, 
Cambridge, where he graduated in 1800 He then married, and 
in 1806 he was called to the bar at Lincoln’s Inn In a few years 
he attained a position at the bai second only to that of Brougham 
and Scarlett (Lord Abinger) He distinguished himself by his 
eloquent defence of the Luddites, but his most brilliant appear 
mice was as one of the counsel for Queen Caroline for whom he 
made a great speech before the lords which gained him the 
enmity of the king and retarded his career At the general election 
of 1818 he was returned M P for VVareham in the Whig interest 
In the following year he was returned for Nottingham for which 
place he continued to sit till his elevation to the bench in 1832 
In 1822 he was appointed common sergeant by the corporation 
of London In 1830 he w is made attorney general under Lord 
Grey’s administration Two years later he was made lord chief 
justice, and in 1834 he was raised to the peerage As a judge he 
is most celebrated for his decision in the important privilege case 
of Stockdale v Hansard (9 Ad and El 1,11 Ad and El 253), 
but he was never ranked as a profound lawyer In iS 3 o he 
resigned his chief justiceship and retired into private life 

The Hon George Denman (1819-96), his fourth son, was 
also a distinguished lawyer and a judge of the Queen’s bench 
from 1872 till his death in 1896 
See Memoir of Thomas, first Lord Denman, by Sir Joseph Arnould 
(1873) , E Manson, Builders of our Law (1904) 

DENMARK (Danmark), a kingdom of Europe, occupying 
part of the peninsula of Jutland (Jylland) and a group of islands 
dividing the Baltic and North seas and lying, except for the 
island of Bornholm, between lat 54 0 33' and 57 0 45' N and be 
tween long 8° 5' and 12° 47' E The southern part of the pemn 
sula (Schleswig Holstein) belongs to Germany The noithern 
extremity of the Danish part is actually insular, being separated 
from the mainland by the narrow and shallow Limfjord, which 
connects the North sea with the Cattegat (though broadest in the 
west, its connection with the North sea dates from 1825 only) 
The Skagerrak bounds Jutland on the north and northwest Be 
tween the Cattegat and the Baltic and between the base of the 
peninsula and southwestern Sweden he the Danish islands Of 
the total area of the kingdom (16,575 sqmi), Jutland covers 
11,411 and the islands m the Baltic 5,136 sq mi The latter com 
prise the two large islands, Fyn (Funen) and Zealand with 
smaller islands, chiefly on their south sides, and Bornholm far to 
the east in the Baltic 

Physiography — The solid geology is almost everywhere ob 
scured by deposits of boulder clay lying generally on Cretaceous 
rocks, of which there are outcrops for example in Moen and 
Aalborg Much of the Danish chalk, including the well known 
limestone of Faxe, belongs to the highest or “Daman" subdivision 
of the Cretaceous period In the southwest a succession of strata, 
including lignite formations, intervenes between the chalk and the 
boulder clay It is on the island of Bornholm only that older 
formations come to light This island compares rather with 
southern Sweden and forms in fact the southernmost portion of 
the Scandinavian swem, boulder clay is absent in the southwest 
ol the i-land \ here C imbrian, Silurian, Jurassic and Cretaceous 
foirn 11 ions 'ppem Sime parts of Denmark are supposed to have 
been rii-ed ou' cn 'he sea toward the end of the Cretaceous period 
md miv hive bee’ ibove water in various subsequent periods, 
but the In il e T'crgcnce was during the formation of the Ancylus 
like lov n u the nose of the Ice Age Research greatly enlarged 
krov ledge o» the Pleistocene glaciation in its relation to early 
man, i,id Us uhasfs in the Baltic area were correlated with the 
stigis obccived 1 1 the Alps Successive layers of trees preserved 
among pi i' in cei an small depressions found in many of the 
t orcst- ol Den nark show that the flora has undergone remarkable 
variations 'j be connected with changes of climate during and 
Nino the glicr! l,>oc1i The first pine forests replaced a tundra 
flora dining the pcnoil of the Ancylus lake, a fresh Water inland 
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sea caused by a phase of elevation in the area now occupied by 
the Baltic Before the disappearance of the lake there followed a 
still milder climate with oak forests, and a later cooler and moister 
phase is represented by the beech forests so widely distributed in 
modern Denmark, which apparently spread in the late Bronze and 
earlv Iron Age It is to the Gothiglacial and to the preceding 
Damglacial retreats (equated by many respectively with the Achen 
and Laufer oscillations in the Alps), that the country owes its 
covering of morainic deposits 

The surface of the country is uniformly low the highest ground 
culminating in Vding Skov hoj m southeastern Jutland which is 
but 565 ft above the sea There are however, numerous hills 
hetween 300 and 500 ft in height Undulating morainic forma 
tions of fertile clay the legacy of the Pleistocene glaciation are 
commonest in Zealand, Fyn and east Jutland, where they form 
the hasis of Denmark’s most characteristic landscapes of rich 
cornfields, meadows and beech woods Extensive plains are in 
the west consisting of poor sandy soils washed from the western 
edge of an ice sheet which lay from north to south down the pen 
insula These wide expanses of heather covered sands are broken 
here md there by morainic formations of an earlier glacial phase 
Ihey were reclaimed for forest or arable land to the extent of 
nearly 5 000 sq km The dune islands and dunes form an almost 
continuous line along the west coast of Jutland from Blaavands 
Huk to the Skaw The dunes did great damage up to the end of 
the igth century by drifting in over the cultivated areas and even 
destroying settlements but laler they were largely planted and 
secured by means of groynes 

Jutland, and Fyn — Bordered by these sparsely peopled dunes 
with a coast dangerous to shipping the peninsula of Jutland 
(Jylland) may be said to turn its back on the North sea its life 
has tended to orientate itself toward the islands where Copen- 
hagen provides a metropolitan centre that contains, with Fred 
enksberg and Gentofte, 21% of the total population of the 
country Esbjerg which has a large fleet of fishing vessels and 
daily steamship services to England and France, is the only har 
bour on the western coast, but new harbouis were constructed 
in the north at Hirtshals and Hanstholm The drainage of the 
peninsula is typical of a low glaciated region The Varde, Online, 
Skjerne, Stor and Karup, sluggish and tortuous streams, flow 
through marshy tracts into the lagoons of the western coast, while 
the eastern Limfjord is flanked by the swamps known as Vildmose 
The country’s largest river, the Gudenaa, 80 mi in length rises 
near the eastern coast and drains the Silkeborg series of lakes, 
following a winding course into Randers fjord (Cattegat) Off 
South Jutland (North Schleswig) is the island of Als in the Little 
Belt Fyn, the main western island, is separated from the pen 
insula by the Little Belt, varying m width from ten miles to the 
one half mile strait which lies between the resort of Middlefart 
and the port of Fredericia, m Jutland In form roughly oval, with 
a length from northwest to southeast of 53 mi , and an area of 
1,149 sq mi , Fyn is closely allied 1.0 the mainland, and its fertile 
meadows among patches of woodland and boulder strewn hills 
are typically Danish An archipelago, which includes Taasinge, 
Avernako and Dreio, lies to the south, enclosed by the narrow 
islands of Aero (16 mi in length) and Langeland (32 mi ) 

Zealand (Sjaelland) — The largest island in the kingdom, Zea- 
land lies east of Fyn, from which it is separated by the Great Belt, 
11 mi wide in its narrowest part It is 82 mi from north to 
south and 68 mi from east to west, but the outline is very irregu- 
lar The area is 2,708 sqmi On the north lies the Cattegat, on 
the east the Sound, narrowing to 3 nu off Elsinore, and on the 
south the straits beyond which come the islands of Moen Falster 
and Laaland The undulating surface is little above sea level, 
save that the Cretaceous hills of the southeast, especially in Moen, 
reach heights of more than 300 ft Of numerous coastal indenta 
tions the most important is the Ise fjord on the north, with its 
eastern and western branches, the Roskilde and the Lamme fjords, 
penetrating about 25 mi inland Small lakes among the glacial 
debris are common here as elsewhere m Denmark, those of Arre 
and Esropi in the northeast attaining notable dimensions 

Climate -r " The climate is milder thin that of most countries in 
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the same latitude for it is profoundly modified by maritime 
influences No part of the land is more thin jo mi from the open 
sea, while numerous indentations cariy equable conditions, and 
their effect is noticeable on the monthly yveather maps The mean 
annual temperature is 452°, the ayerage for July is about Gi° 
and for January about 32 0 Frost occurs on an average on 20 days 
m each of the months from December to Much The eastern 
coasts are ice fringed for some time, and both the Sound and the 
Great Belt are very occasionally impassable on account of ice 
Variable winds (mainly west and southwest) of cyclonic origin 
leid to considerable variations from day to day especially in the 
winter months The average annuil rainfall is about 24 in, 
showing a tendency toward a maximum from July to November 
The wettest month is August (312m) and February (1 34 in ) 
is the driest Thunderstorms are frequent in summer At that 
season ramfill is greatest in central Jutland where the higher 
ground produces an increase throughout the year, more nm falls 
in the east of the kingdom than in the west The reverse is true 
of the distribution of winter rain The most equable climate 
occurs on the North sea coast wider temperature ranges marking 
the higher ground of central Jutland and the interior of Zealand 
For the most part climate combines with location and soil con 
ditions in making Denmark an essentially agricultural and pastoral 
land 

Flora and Fauna— The flora of Denmark is surprisingly 
varied The ordinary forms of northern Europe grow freely in the 
islands and on the eastern coast while the heaths and sand hills 
of the Atlantic side have a number of distinctive species The 
native Danish forest is almost exclusively made up of beech, but 
it comprises only one third of the whole timbered area extensive 
coniferous plantations having been made The latter, however 
are confined for the most part to Jutland, so that the beech re 
mains characteristic of the landscape in tne islands The oak and 
ash are now rare, in the first half of the 17th century the oak was 
still the characteristic Danish tree Large oak woods have been 
planted Abundant traces of ancient extensive forests of fir and 
pine are found Numerous peat bogs with remains of trees supply 
a large proportion of the fuel locally used In Bornholm the flora 
is more like that of Sweden , not the beech, but the pine, birch and 
ash are the most abundant trees 

The wild animals and birds of Denmaik are those of the rest of 
central Europe The larger quadrupeds are all extinct The sea 
fisheries are important Oysters are found, but have disappeared 
from many localities where their abundance in ancient times is 
proved by their shell mounds on the coast Salmon are found in 
some rivers of Jutland (E E E , H Ln ) 

HISTORY 

The first trustworthy written evidence of a kingdom of Denmark 
belongs to the beginning of the Viking period Everything before 
that is prehistory Roman knowledge of this remote country was 
fragmentary and unreliable, and the traditional accounts in Wtd- 
sith and Beowulf and by later Scandinavian w riters notably Saxo 
Grammaticus ( c 1200), are too mythological and legendary to 
serve as history Archaeology and the study of place names how- 
ever, provide a certain amount of information about the earliest 
settlements 

After the first nomadic hunters, before 10,000 b c , a Stone 
Age culture developed which culminated in the megalithic culture 
c 2000 BC There was then a cultural break so violent that we 
must suppose the settled agriculturalists to have been displaced 
by newcomers, that is by the Single Grave people who ev entually 
took possession of central Denmark Apart J;rom minor im 
migrations later the country seems at this time to have received 
its permanent population, though not to have been finally settled 
The rehned culture of the ruling class in the Bronze Age (e 1500- 
400 b c ) and the poor peasant culture of the earliest Iron Age 
were developed mainly in the old settlements, but m the centuries 
around the beginning of the Christian era of colonization seems 
to have been completely reorganized The old habitations round 
the small primitive field systems (dikes) were abandoned lor the 
euliest of existing villiges with the characteristic mine endings 
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mge, l 0 se, sted and nm 

The open field system with its long ridged strips was probably 
introduced at the same time The period of the great migrations, 
the dimmest in Danish history, was a period of war and unrest, 
probably at this time the whole country was conquered by Danes 
from the east There are glimpses of a tribal organization as 
sociated with local things (arbitrating assemblies) but no trace of 
comprehensive government Place names indicate belief m the 
pagan gods, e g , Njord and Frevja Tyr and Odin 

The Viking Period (800-1050) — The northward extension of 
Charlemagne’s dominion brought Denmark into close connection 
with Europe The Frankish conquests were halted by the Danish 
king Gudfred and a solemn treaty on the Eider in 8n made this 
river the frontier, and it remained the southern trontier of Den 
mark until 1864 Gudfred may have ruled over all Denmark, but 
the centre of gravity, was in the extreme south of the Jutland 
peninsula here Hedeby, on the Schlei, became an important sta- 
tion on the new Frankish trade route to the Arabs via Friesland, 
the Baltic sea and the Russian nvers To protect this vital border 
land a great rampart, the Dannevirke, was erected, but it failed 
to prevent temporary Swedish and German conquests The Danes 
took an active part in this trade together with the Frisians, at 
the same time Danish and other Scandinavian Vikings began the 
expeditions of plunder and conquest (see Viking) that resulted 
in the Viking kingdoms in Friesland, England, France and Russia 
Immediately after Gudfred’s death in 810 the kingdom was dis- 
solved Various dynasties contended for power and appealed one 
after another to the Trankish rulers, who sought moreover to 
bring about a Frankish infiltration into Scandinavia by mission 
aries — notably Ansgar, the “apostle of the North” — though with 
out lasting result 

In the 10th century a new royal line, centred at Jelling (North 
Jutland), succeeded at last in uniting the kingdom The name 
of the kingdom occurs for the first time on Danish soil m runic 
inscriptions on the Jelling stones The self glorifying phrase 
“Denmark 5 repair’’ ( Danmarks bod) used by King Gorm may 
refer to the reconquest of the Hedeby region , while Gorm s son 
Hamid Bluetooth (Harald Blaatand) boasts of having completed 
the country’s unification, converted the Danes to Christianity 
and conquered Norway 

The words correspond to reality After Harald's baptism his 
father’s pagan tomb was turned into a Christian construction 
with a church between two great mounds, and the newly appointed 
Jutland bishops, under the archbishop of Hamburg, organized the 
country s Christianization The expansion begun by Harald in 
Norway was continued by his son the Viking king Sweyn I Fork- 
beard (Svend Tveskaeg), who conquered England in 1013 Under 
Sweyn’s son Canute the Great (Knud) there grew up a great 
Anglo Scandinavian kingdom that included parts of Sweden 

Numerous runic inscriptions show that, over the broad peasant 
population there was a class of chieftains (thegner and drenge), 
which sought fame through warlike exploits and foreign expedi- 
tions Wealth and power distinguished this aristocratic Viking 
community, the circular encampments of Trelleborg, Aggersborg 
and Fyrkat (excavated from 1934), astonishing m size and in 
mathematical construction, testify to high technical culture and 
great organizational talent 

The Kingdom of the Valdemars (1050-1241) — Shortly after 
the death of Canute (1035) his great kingdom was dissolved 
Denmark again became a purely Scandinavian power, for a time 
finder Norwegian rule, until Canutes nephew Sweyn II Estnth 
son (Svend Estridsen) founded a new Danish kingdom on Euro 
pean lines find in-close association with the Roman Church His 
five sons who followed him in turn (1074-1134), ruled according 
to varying principles some adhered to the traditional constitu- 
tional practice of a weak monarchy in sympathy with the aristoc 
racy, others, opposing the aristocracy but in close association 
with the church, sought to create a powerful and centralized mon 
archy At this time the church \\ hich for a period had been under 
strong Anglo-Saxon influence, passed once more under the leader 


ship of Hamburg and, undergoing its final process of organization 
, became (c 1104) a separate nation il church with in archbishopric 


at Lund in Skane Canon law made slow progress and never be 
came absolute m Danish ecclesiastical law The partial introduc 
tion of tithes soon caused kings and nobles to vie with the 
peasants m building Romanesque stone churches in nearly every 
parish, some of them new ones and some replacements of wooden 
buildings 

The reigns of Sweyn’s sons were followed by disintegration and 
internal strife among their many heirs For a time the country 
was split up into minor kingdoms, weak kings took their land in 
fief from the Holy Roman emperor, and the new Scandinavian 
church was reverting to the primacy of Hamburg But unity and 
independence were restored, first in the ecclesiastical field under 
Archbishop Eskil a great founder of monasteries and persistent 
champion of Gregorian ideas ind later ( 1 1 0 7 ) in the national, 
when Valdemar I (q v ) had defeated his rivals In close assocn 
tion with Absalon (bishop of Roskilde, 1158, archbishop 1177— 
1201), who was inspired by French monarchical ideas, King Valde 
mar built up a powerful and expansive monarchy Archbishop 
Eskil, seeing a threat to the church’s freedom, went into exile, 
but later, after an agreement with the king he inaugurated in a 
double celebration at Ringsted in 1170 the theocratic and heredi 
tary monarchy of the Vaidemars, canonizing the king’s father, 
the duke Canute Lavard, and crowning and anointing the king’s 
young son Canute Soon after, he yielded the archbishopric to 
Absalon Regardless of the oath of fealty to the emperor the 
country’s military power was reorganized and in rivalry with the 
Germans the Danes began, atter their conquest of Rugen (1 i6g ff ) 
to dominate the Slav countries of the Baltic 

After Valdemar’s death (1182) Absalon rejected by force of 
arms the German demand for supremacy and consolidated the 
monarchy internally and externally Under Valdemar II (1202- 
41) Baltic expansion gained impetus, and in 1214 the emperor 
acknowledged Danish suzerainty over the German-Slav lands 
north of the Elbe and the Elde, Estonia was conquered m 1219 
Thus culminated Danish dominion of the Baltic soon after, the 
king having been taken prisoner by one of his German vassals, it 
collapsed An attempt at reconquest of the German Baltic lands 
failed when the Danish army that had invaded Holstein was de 
feated at Bornhoved in 1227 Only Rugen and Estonia were left 

The successful establishment of a great Danish kingdom was due 
in part to German weakness, m part, however, to internal reasons 
A rapid growth m population since the Viking period had led to 
vigorous internal colonization, successions of new villages had 
occupied the space between the old ones, new tow ns had grown up 
and rising exports of agricultural goods and hernng from Skane 
gave increased prosperity The Valdemars rose above particu- 
larism and gained the allegiance of fresh social groups — not only 
that of the clergy but also that of the class of the powerful landed 
lords '(herremaend) that had arisen by a fusion of the king’s re 
tamers (hird) with the old nobility From this were recruited 
the court officials who, together with the greatly expanded chan 
cellery, were responsible for the central government, and the 
local officials (ombudsmaend ) , who also administered the royal 
demesnes The landed nobility formed a new and better equipped 
regular army, which increasingly took the place of the old peasant 
levies (ledmg) In return, the people’s military obligations and 
services for maintaining the king were converted into fixed prop- 
erty taxes Intellectual life flourished through a clergy educated 
at French and Italian schools Denmark was drawing abreast of 
the civilized nations ot Europe 

Dissolution and Consolidation (1241-1375) — The policy of 
conquest had overstruned the country s resources, and when the 
population ceased to grow there was a lack of energy with which to 
colonize what had been conquered The breakdown of the ex 
pansionist policy was therefore inevitable But the powerful 
monarchy had also sown the seed of internal disruption and na- 
tional dismemberment In order to hold the royal patrimony 
together Valdemar II had distributed large areas as feudal ap- 
panages to his younger and illegitimate sons and the extensive 
privileges which the autocratic monarchy had paid for the loyal 
support of clergv and landlords had created a huge aristocracy 
th it soon became a dmgciuus rival to the thione The eldest son, 
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Eric IV Plovpenmng. who had long since been crowned as consort, 
was soon m dispute with the church and with his brothers about 
royal prerogatives His brother, Duke Abel of Schleswig, pro 
claimed himself king and had Eric murdered (1250) He was then 
elected king, but when he fell fighting against rebel Frisians (1252) 
his sons were passed over and his brother was elected as Christo 
pher I Thus not only was the hereditary principle broken, but 
the older Abel line which continued to hold the duchy of Schleswig, 
became 1 permanent source of unrest and bv its close association 
with Holstein, began the germanization ot Schleswig A number 
of archbishops persisted in the church’s struggle against the crown 
In this nationally destructive contest the king held the upper hand 
He had been forced, however, to accede to the constitutional 
demands ot the aristocracy In the 1250s an aristocratic national 
assembly ( parlamentum ) was formed, which imposed legal limits 
to the arbitrary rule of the monarchy After a long constitutional 
struggle in which the king turned for support to a narrow privy 
council and to some extent to German princes and mercenaries, 
Eric V dipping (1259-86) was forced to yield The first charter 
( haandjaeslmng ) of 1282 legalized the assembly’s authority and 
limited the king’s powers , during the next few years the nobles 
carried out a policy of radical reforms and reorganization When 
Eric V was murdered in mysterious circumstances, the royalists 
seized the oppoitumty to regain control and had the leaders of the 
reform party convicted of the murder and exiled 

Eric VI Menved (1286-1320) tried to restore the power of the 
throne and revive expansion into German territories But prog- 
ress was only apparent Government fihances broke down, and the 
kingdom began to disintegrate, especially when large territories 
were mortgaged to raise capital 

At subsequent royal elections the discontented nobles tried to 
control the monarchy by strict charters, but the result was more 
mortgages and increasing disintegration From the death of Enc 
Vi’s brother Christopher II (1332) to 1340 the country was 
without a king Holstemer counts ruled over and impoverished 
Jutland and the islands as mortgagees, while Sk&ne subjected itself 
to the Swedish king From 1241 the tendency had been toward 
increasing feudalization officials and nobles freed themselves from 
government bonds, and free peasants in large numbers abandoned 
their property rights and sought protection from the strong, which 
seemed to them more effective than the inefficient legal protection 
afforded by the monarchy 

Through the mediation of German princes and the Hanseatic 
league Valdemar IV (1340-75) succeeded in reaching a settlement 
with the Holstemer mortgagees and obtaining recognition as king 
He succeeded in reuniting the country bit by bit by alternate re 
demption and force of arms and crowned national recovery by 
reconquermg Skane in 1360 Laying great stress on national unity 
and fellowship, he built up a new antifeudal state A national 
army was established in which burghers and peasants gained a 
place beside the nobles The king's military power rested chiefly, 
however, on a chain of castles, under strict supervision, their 
officers became the leaders of local administration The crown’s 
finances were restored with a severe hand the old land taxes were 
given a fixed money value, and new taxes and labour services 
were levied, but meanwhile the nucleus formed by the royal 
demesnes was continually increased as a royal court of law ( ret 



tne Holsteiners ana tne Juuanu nouies riesseu on dm siues, uie 
king left the country, the pnvy council then assumed control and, 
in 1370, concluded the peace of Stralsund, which granted the Han- 
seatic towns great commercial privileges but left the kingdom 
intact Reluctantly Valdemar acquiesced in the treaty, which was 


a condition of his return to the throne 

The Scandinavian Union ( 1375 - 1523 ) — The male line of 
the dynasty having died out with Valdemar IV, the privy council 
took control and elected as king young Olaf (1375-87), son of 
Valdemar’s daughter Margaret by her marriage with King Haakon 
VI of Norway and heir also to the succession of Sweden (where 
Albert of Mecklenburg, Haakon Vi’s cousin, was at that time 
reigning The power of the throne was limited by charter, but 
the real ruler was Margaret who, when first her husband and then 
her son died, was acknowledged in 1387 as “lady and husband” of 
Denmark and Norway With wisdom and moderation she gained 
control over the privy council (which had taken over authority 
of the parlamentum) and ruled with the aid of private court 
officials She kept a close watch over the conduct of her stewards 
and zealously earned out the legal restitution of the lost demesnes 
Called m by discontented Swedish nobles, Margaret expelled 
the Mecklenburgers from Sweden in 1389 and thus became the 
actual ruler of all Scandinavia (see Margaret, queen of Denmark, 
Norway and Sweden) Everywhere she enforced allegiance to 
her elder sister’s grandson, Eric, duke of Pomerania, who was 
crowned king of all three countnes in a solemn joint act at Kalmar 
in 1397 An attempt was made at this assembly to establish a 
more permanent connection between the respective countries, but 
because of disagreement as to whether the government of the 
union should be aristocratic and constitutional or strictly mo 
narchical the meeting seems to have been dissolved without result 
The famous charter of the union of Kalmar was probably never 
adopted, the aristocratic constitution at least never became effec 
tive The monarchy remained powerful and was strengthened 
after Margaret’s death in 1412 Being childless, Eric of Pom 
erama (Enc VII of Denmark) arranged for a Pomeranian cousin 
to be designated his successor and gained acceptance of the 
principle that the royal castles after his death should pass to hi* 
successor directly, not via the pnvy council In foreign policy Enc 
evidently planned to create a great Baltic state centred on Scan 
dmavia and Pomerania, but despite the best intentions he lacked 
the ability to accomplish even limited Danish tasks He wanted 
to recox er Schleswig, which after the expiry of the male line of the 
Abel dynasty had in 1386 been enfeoffed to the counts of Holstem, 
for the crown, and he sought to weaken the commercial power 
of the Hanseatic league by such means as encouraging a Danish 
urban middle class — a policy that found expression in his edict 
of 1422, which reserved trades and crafts for Danish citizens 
This caused the Hanseatic league to ally itself with the Holsteiners 
and, although the Danish navy defeated the league repeatedly in 
the Sound (where from c 1429 Denmark exacted dues), Denmark 
was inferior on land The burdens of war converted Swedish 
discontent with royal rule into open revolt, and the Danish privy 
council enforced a tolerable peace with the Hanseabc league and 
the Holsteiners m 1435 m order to apply every energy to per- 
petuating the union But at a meeting at Kalmar m 1436 the 
Danish councillors deserted the king’s union policy and supported 
the constitutional program of the Swedish nobles, disavowing the 
Pomeranian succession, the result was an open breach Eric 
withdrew to Gotland, and the nobles established a federative union 
in 1438 In 1439 Enc was also deposed in Denmark in favour 
of his sister’s son, Chnstopher of Bavaria 
For Chnstopher Ill’s brief reign (1439-48), during which the 
privy council predominated, the three Scandinavian countnes 
remained united After his death the union was dissolved The 
Swedes elected the former regent, Karl Knutsson, king as Charles 
VIII, Denmark and later Norway took a descendant of the royal 
house, Count Chnstian of Oldenburg, founder of the Oldenburg 
dynasty (1448-1863) The union policy remained an issue under 
Christian I (1448-81) and his successors John (Hans, 1481-1513) 
and Christian II (1513-23), mostly m internal Swedish party 
politics, but it was only for brief periods that the Oldenburgs 
reigned nominally over Sweden Christian I xvas more successful 
m his policy toward Schleswig when the ducal line died out (1459) 
he managed — despite the provision in the ConsMutio Walde- 
manana of 1326 that Schleswig and Denmark must not be united 
under the same ruler — to become both duke of Schleswig; and 
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count of Holstein He did so onh by getting elected m 1460 
be the combined Schleswig Holstein knighthood on severe eco 
nonne terms ind on condition tint Lht two lands remain ‘loi ever 
undivided Internal relations with the aristocracy were tense 
as the kings strove to free themselves from the privy council’s 
increasingly severe charter deminds while supporting vigorous 
Danish trades and crafts and resisting the economic pressure of 
the Hanseatic league The farsighted but violent and two minded 
Christian II strained this policy to breaking point Setting the 
privy council and the nobles aside, he took commoners as his 
advisers and passed radical laws in favour of burgher and peasant, 
Sweden he subdued by force of arms But the decimation of the 
Swedish nobility in the Stockholm Bloodbath (1520) brought 
about the revolt and the liberation of Sweden under Gustavus 
Vasa and the increasingly violent policy directed against the 
Danish nobility and church led to final disaster In 1523 a group 
of the country’s most powerful men withdrew their allegiance 
Despondently the king abandoned the struggle and left the country 
The privy council called in his uncle, Duke Frederick (See below ) 
(A E Cw) 

The 15 th Century State — In the 15th century there had come 
into full development the differences which lor two centuries were 
to characterize the Danish political situation The constitutional 
problem was, to whom should belong the chief power m the 
country, the king or the landowners represented in the rtgsraad, 
which at that time was made up of the country’s 7 bishops and 
about 20 noble landowners, whom the king indeed chose but whom 
he had to take from the leading families and who thus corre- 
sponded in some degree to a privy council This rtgsraad possessed 
in theory the highest constitutional powers, for it elected the king, 
who ever since 1481, before being elected, had to sign a charter 
drawn up by the rtgsraad, embodying the constitution of the coun- 
try and asserting that the king should conduct no important state 
affairs without the sanction of the rtgsraad But except by open 
revolt the rtgsraad possessed in reality no means of compelling 
the king, once elected, to observe the rules laid down in this 
charter, and further, this large assembly of men from all parts 
of the country who were themselves fully preoccupied with their 
own concerns, had naturally to leave to the king and his chancery 
the actual daily management of the political affairs of the country, 
Only in matters of local government was the king virtually com- 
pelled to make use of the nobles, who, insisting on their right to 
be appointed lords lieutenant, were in charge of the local admin- 
istration m the 200 kerreder (hundreds) of the provinces which 
were governed from the king’s castles 

In the 15th century also the Danish people became divided more 
sharply into distinctive estates Denmark’s principal industry, 
then as at all times, was agriculture, and the cultivated soil, 
apart from about 700 manorial estates, consisted of about 80,000 
farms, from 10 to 20 of which would be clustered together in 
country villages Each of these villages was administered by the 
peasant farmers in common, whether these owned their farms 
themselves or were tenants paying a yearly rent — lattdgilde — to 
the actual owners In the year 1500 there were about 12,000 
Danish peasants who owned their farms, 18,000 were cultivators 
of land which belonged to the crown, the so-called Jaestebflnder or 
leasehold tenants, while about 30,000 were leasehold tenants of the 
church estates or of the estates belonging to the nobles, this 
large number resulting from the freedom enjoved bv these nrop- 
ercics irom the old land taxes due 10 the slab In one or two 
respects, however dm tax exemnlion hid oiler lesults 1 hus 
the leisehold tenant on a manorial estitc was hab'c to ctitam 
te-ms of forced. labour and feudal duues ana when, a s a result 
Oi the Black Death of 1148-49 moy leasehold taimc bfeame 
vacant, a law was introduced bv the lords of the manot in 7 ea lan cl 
that the next heir to any leasehold tenant must take over hia 
farm This fern 01 serfdom, therctore which enacted that a 
farmer’s sons who had become artisans or tradesmen in a town 
could be forced to abandon their occupations in order to continue 
the Cultivation of their lather’s farm, had the result that an 
estate ownei m return for a pa>mcnt would place his rights at 
the disposal of a neighbour , so that it 15 no exaggeration to speak 
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of the actual sale of farmers’ sons 

The Danish church at this period with its 7 bishoprics and 
more than 70 monasteries, was immensely rich It dem cd 1 huge 
income from its estates and leasehold farms, which were exempt 
from the old land taxes and on which extraordinary taxes could 
be levied only with its consent It drew still greater revenues 
from the tithes on the entire corn production of the country, one 
third of such tithes going to the bishops one third to the parish 
churches and one third to the parish priests The pope, since 
the Council of Basle, had assumed the right to mike all etdesi 
astical appointments in Denmark, although he allowed the kmg 
certain nominations when he sought in 1458 to render the \1enn1 
concordat of 1448 applicable also to Denmark Ihe Danish 
nobles, however considered that the ecclesiastic il appointments 
ought to come to their younger sons, who were too poor to buv 
estates, so they demanded and m 1523 obtained from King Tred 
enck a decree that to become a bishop a man must be of the Danish 
nobility and to obtain an important prelicy he must be either of 
the Danish nobility or else a doctor of theology The result was 
that the service of religion was neglected, and the people tuined 
away from a church most of whose leaders were concerned in 
spending the riches provided for them by their high offices The 
setting up of a university and school of theology in Copenhagen 
in 1479 had the effect of bringing about a more serious study 
of the principles of Christianity Paul Helgesen, who became 
lektor in 1519, vigorously attacked the malpractices in the church, 
especially in the matter of the sale of indulgences, but Martin 
Luther’s break with Rome m 1521 changed Helgesen into one of 
the last great champions of the Catholic Church in Denmark 

The 15th century also was to maik a turning point in the history 
of the Danish nobility Until then any Dane might become a 
noble by presenting himself in time of war well equipped for 
military service at his own expense In return foi this he was 
exempted from all taxes on his entire estate 

But from the 15th century the nobility marked itself off as an 
estate apart to belong to it a man had to show that his forefathers 
also for at least three generations had been exempted from 
taxation 

The nobles thus put a stop to the incursion of new families into 
their ranks The king sought to effect an addition on a small 
scale by assuming to himself the right to issue titles of nobility 
but in contrast with England, where this practice secured for the 
nobility a continuous addition in each successive generation, the 
Danish nobility in the 13th century was made into something 
like a caste After increasing from 242 families to 264 during the 
years 1400-30, the number sank from 230 families m 1300 to 140 
(including at most 3,000 persons) m 1650 Of the noble families 
m the 15th century the Gyldenstjerne and the Rosenkrans (whose 
names are commemorated in William Shakespeare’s Hamlet) were 
among the most important 

The Danish landowners of noble birth in the 13th century ac- 
quired estates in great numbers and were capable agriculturists 
Their efficiency was demonstrated especially m Denmark’s in- 
creased export of produce from the farms The country had long 
had a market for its horses, now stall fed bullocks were added and 
the landowners had to find sales not only for their own output of 
com, hutter, bacon, hides and meat but also for the supplies of 
these goods levied by them in the form of rent from their lease- 
hold tenants In this wav the e-t ate owners, lay and clerical also 
became mei chant % manv of them had their own ships \n p-t-iti 
ow ner 01 a pc is ml f mi ei who '•ailed o\ ei to I ubei k ind Rostock 
with com butter or pork needed to maintain his r'ght to sell 
his own produce aud to makt purchases ’broad to <-upplv his ow 1 
needs But n the, he tound hinisell 1 cut red bv tne pohev pio 
claimed bv Luc VII in 14:2 ard for a emturv maintained bv the 
goxtmment uanclv, tin mac 1 neiii lint Danish mei chants 10 
Hit Danish mercantile towns nad p monopoly m the transaction of 
business vitl other countries Accordingly all Dansn agncul 
turd products had to be bioughi m tluse town- and theie sold to 
citizens vyho in thtir turn cxpontd them, and in the same way onlv 
citi/ui mpithan r s might impoit toieign goods which had to be 
bought m the -ame towns In piactice, howeyer rhe Danish 
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merchants were not wealthy enough to finance the trade in ques 
tion, though the German merchants who had become Danish 
citizens were very eager to see the policy carried out and took up 
a position against the Danish estate owners and the Hanseatic 
merchants who were still doing good business in Denmark 

The Burghers and the Reformation — In 1466 a cleavage 
had come about between King Christian I and the then leading 
Danish Swedish family of Thott In 1468 Christian called to 
gether at Kallundborg the first Danish assembly of the estates of 
the realm consisting of representatives of the church, the nobility, 
the burghers and the peasants, so that they might vote him means 
for waging war against Sweden From that time the government 
was on the side of the burghers against the landowners It sought 
to create competition with the Hanseatic league by concluding 
treaties of commerce with England and the Netherlands Chris 
tian II at this time was guided by the Dutch woman, Sigbrit 
Willemszoon, whose standing was more or less that of a controller 
of customs and finance, and by Hans Mikkelsen, burgomaster of 
Malmo This ministry made the king, especially after the great 
victory in Sweden, an absolute monarch 

Under the leadership of Hans Mikkelsen were formulated two 
great laws, the law for the land and the law for the towns, which 
came into force at the end of 1521 their tendency may best be 
gathered from the fact that they forbade “the evil and unchristian 
custom of selling the poor peasants” and strongly maintained the 
monopoly of the Danish towns and burghers in regard to Danish 
trade Thus the landowners of noble birth and their rights were 
entirely set aside 

The landowners, therefore, when Sweden was in insurrection in 
1522, resolved to sweep aside this burgher government The 
nobles from Jutland co operated with Duke Frederick and the 
Hanseatic league, renounced allegiance to King Christian and 
on March 26, 1523, acclaimed the duke as Damsh king On 
April 13 King Christian left Denmark for the court of his brother 
in-law the emperor Charles V In 1531 he made an effort to win 
back his kingdom, but was taken ptisoner m Norway and remained 
in captivity until his death in 1559 

It was not until 1324 that Frederick I (1523-33) assured his 
position, when Copenhagen and Malmo, which had heroically 
supported King Christian, were forced to surrender by the great 
Holstein general Johan Rantzau The victory was that of the 
Danish landowners and the rtgsraad, King Christian’s two great 
laws were abrogated, the landowners were now once more free to 
sell their peasants and to trade with any foreign merchants that 
they wished It was the rtgSraad that governed, Fredenck I was 
king only in name He came however to exercise a considerable 
influence m Denmark, for he and even to a greater extent his son 
Duke Christian gave their protection to the zealous reformers of 
the church, who were striving to bring about Denmark’s accession 
to Lutheranism Led by Hans Tausen, these reformers secured 
strong support among the burghers and the peasants, nor were all 
the landowners blind to the fact that they might benefit by 
demanding back the properties which their forefathers had be 
stowed upon the church and the monastenes, although the majority 
sided with the Cathohc Church When the struggle was at its 
height, m 1533, King Frederick died and the rtgsraad decided under 
the leadership of the Catholic bishops, who would not have Duke 
Christian king at any price, that Denmark should do without a 
king altogether and that the rtgsraad would be government enough 
The Danish burghers, however, would not agree to this Their 
leaders, Ambrosius Bogbinder, burgomaster of Copenhagen, and 
J0gzen Kock, burgomaster of Malmo, concluded a treaty with 
Lubeck — where Jurgen Wullenweber had overthrown the old 
aristocratic ruling council — and joined together to restore the 
burgher king Christian II to the throne and to incorporate 
Copenhagen and Malmo in the Hanseatic league The lay mem- 
bers of the rtgsraad then, in iS34» recognized the necessity of 
choosing Duke Christian, and a bitter civil war followed, known to 
history as the “Count’s War”— the count in question being Chris 
topher of Oldenburg, great-nephew of King Christian I, whom 
Lubeck and her allies raised up to oppose Duke Christian He 
acted throughout as the nominee of the captive Christian II 


Everywhere the burghers and the peasants took up arms and in 
North Jutland they won victories over the Dinish nobles But 
Johan Rantzau returned with his Holstein and Geiman troops, 
and the peasants suffered severely in Jutland as well as on the 
islands With Swedish and Prussian assistance a fleet was formed 
which, under Peder Skram as admiral defeated the citizens of 
Lubeck The Holstein army was conveyed over to Zealand and 
m July 1535 the siege of Copenhagen and Malmo began Malmo 
surrendered in April, Copenhagen not until it had been besieged for 
a year in July 1536 On Aug 6 Christian III (1534-59) made his 
entry into Copenhagen 

It wis the king who had won the victory with the help of his 
Holstein troops, the effects of this decisive triumph of the mon 
archy bee one very perceptible in the future political development 
of the country The most direct outcome of the conflict was the 
remodelling of the church In accordance with a decision of the 
king’s council of war on Aug 22, first the bishops resident in 
Copenhagen were imprisoned, then the others all over the country, 
they were released only after they had submitted to the new organ 
ization of the church 

At an assembly of the estates in Copenhagen in Oct 1536, at 
which representatives of the peasants were present for the last 
time, assent was given to the king’s chirter and to a statute 
which established the new church The social life of the country 
was revolutionized The church became a Lutheran state church 
with the king as its supreme head, while seven bishops were to 
exercise supervision over the parish clergy The property of the 
bishops and eventually also all the property of the monasteries 
fell to the king, and at the same time one-half of the farms of 
the peasant proprietors were confiscated, as a punishment for their 
having sided against the king The possessions of the crown were 
thus trebled, so that it now owned rather more than half the soil 
of the country The bishops’ tithes henceforward went into the 
king’s coffers, the revenues of which were increased through the 
better administration of the crown estates 

The lords heutenant more often than not held their fiefs on 
a fixed rent or else only in return for feudal military service 
henceforth they were obliged to account for the expenses and 
revenues of the fiefs so that the king should receive the balance 
In 1533, of the country's 162 herreder (Schleswig not included) 
43 were on the register, in 1559 there were 123 In the succeeding 
years efforts were made to combine the herreder into larger fiefs, 
the number of which in 1642 was 54 Centralization of govern 
ment was carried out on a firmer basis, financial matters were 
dealt with under an exchequer, while the chancellors took over 
the administrations of the interior and the extenor The de 
feated estates — the burghers and the peasants — lost in 1536 their 
political influence the burghers for 100 years, the peasants for 
more than 300 The burghers had to abandon entirely their great 
trade policy and to share with the landowners the right to export 
bullocks (which gave the landowners almost a monopoly) and 
generally to put up with their commercial operations For the 
peasants, what was of most importance was that the king and 
the landowners during the second half of the 16th century had 
started farming on a laige scale A great many leasehold tenants 
were thereby turned out of their fathers’ farms, and since the 
larger new estates called for increased labour the leasehold ten 
ants m the parishes of the large estates were called upon to give 
their services three days a week In order to compel the unwilling, 
both the crown and the landowners began to make use of legal 
punishments, and many of the latter set up law courts on their 
own estates where they themselves or their bailiff sat in judgment 
on the peasants Moreover the landowners retained in 1536 all 
their rights as nobles and even extended their economic and 
political power 

From 1560 agriculture became increasingly a remunerative oc 
cupation and, further, from 1590 the Dutch were steadily 
buying corn in Denmark and the Baltic provinces for shipment via 
Amsterdam to southern Europe Apart from two quite fruitless 
wars against Sweden (1563-70 1611-13), Denmark had enjoyed 
peace and made full use of it Many of the landowners built 
themselves beautiful dwellings The names of Tycho Brahe the 
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astronomer, Holger Rosenkrans the theologian and Anld Hvit 
feldt the historian show that in the mtellei.tual world also Den 
mark played its part The burghers too were acquiring capital 
and were thus enabled to compete with the Hanseatic towns— for 
instance in the trade with Iceland Frederick II (i559~S8) built 
Kronborg as a support for the collection of the Sound dues, which 
continued to bring m larger and larger revenues Christian IV 
(1588-1648) built, in the Dutch Renaissance stvle, the beautiful 
castles of Frederiksborg and Rosenborg founded Gluckstadt 
and Christianshavn and enlarged and adorned Copenhagen with 
new edifices such as the Bourse and new harbour works and forti 
fications 

The Swedish Wars —Christian IV was encouraged by success 
to make Denmark the leading country in northern Europe and to 
check the increase of Swedish influence This aim was unattain 
able, for Sweden’s power at this period was superior to Den 
mark’s Denmark could hold her own against Sweden only with 
her navy and it was this which repeatedly saved Denmark from 
destruction 

A period of misfortune began for Denmark when Christian IV, 
at the behest of England, intervened in the Thirty Years’ War, first 
as Protestant leader against the emperor (1625-29), later, when 
he had had to cede his position to Gustavus Adolphus, as a medi 
ator, until prevented by a Swedish attack in the years 1643-45 
Both wars resulted in bitter defeats for Denmark Denmark had 
to purchase peace at Bromsebro in 1645 by surrendering the is 
lands of Gotland and Oesel and the Norwegian provinces Her- 
jedalen and Jemtland In order to find the money to defray the 
wars, Christian had to increase greatly the Sound dues, but this 
evoked much ill will on the part of the western powers, and al- 
though the Dutch m 1645 obtained considerable reductions they 
came to feel strongly that it would be a good thing if Denmark did 
not possess both banks of the Sound Over and above all this, 
Lennart Torstensson’s campaign (1643-44) brought the friendship 
of Frederick III of Holstem-Gottorp to the side of Sweden, and 
this developed into a definite alliance when Frederick III of 
Denmark (1648-70) rashly declared war on Sweden in 1657 
This war, famous for the advance of the Swedish king Charles X 
over the ice from Jutland to the islands, ended m 1658 with the 
peace of Roskilde by which Denmark gave up Bornholm and 
Trondheim and the southern provinces of the Scandinavian 
peninsula, while the duke of Holstem-Gottorp was acknowledged 
as a reigning prince m part of Schleswig 

These wars caused the Danish burghers’ hatred of the nobles 
to break out more strongly than ever, and their differences were 
accentuated at the state assemblies which from 1638 onward 
were now and again called together All the proposals made, 
even those on behalf of the king, for the betterment of the con- 
dition of the country, were rejected by the ngsraad, which was 
led by the high steward Korfits Uifeldt, the husband of Christian 
FVk d iiigitei Leonora Chi 1- tin? As a condition of ms accession 
the high «i ov\ard (impelled rredeiitk III to sign a c'wrtci which 
romidcmbh deuciacd the ioviI pieiogetivc in nominatirg at 
lus 0 a n pleasure Ion'-. heulenari and rncmbeis of the ngsraad 
Wuh great shrew dr es- and h manes'- T redtruk began to voik for 
a (h'nge in the constitution lit suteteded in overthrowing 
Koifiis Uifeldt who 1 au been toind guiLy 01 Lauds, and when 
Charles X vexed at not having completely conquered Denmaik, 
recomr-encfd the w-r in 1058 and -oop invested Copenhagen the 
bu r gheis or the citv were stimulated into a aeroic defense b> the 
offer of great privileges Copenhagen became a free rigstad (crown 
city) whose assent v/as necessary for the settling of state affairs 
and whose burghers Were to enjoy the same privileges as the 
nobles The Dutch, who did not relish the idea of both shores 
of the Sound being in the hands of the Swedes any more than in 
the hands of the Danes, dispatched a fleet to the relief of Copen- 
hagen, and on Feb i x, 1659, the Swedish attack cm the capital was 
repelled Charles X’s death was followed by the peace of Copen- 
hagen in 1660 Bornholm and Trondheim were given back to 
Denmark, but in other respects the treaty of Roskilde was con 
fir ned because the western powers so willed it Skfine, Hailanri 
Blekinge and Bohuslan were forever lost to Denmark 


The Constitutional Revolution of 1660 — Aftei peace had 
been declared the estates met in Copenhagen in Sept 1660 
Measures of taxation were necessary' but the nobles were as 
unwilling as ever to forego their exemption from tixes The 
church representatives under the leadership of the Bishop Hans 
Svane, together with the burghers whose leader was Hans Nansen, 
the burgomaster of Copenhagen then allied themselves to form 
an opposition party and forced the ngsraad and the nobles to 
take on a share of the taxes and to enter into negotiations with 
the king for a change in the constitution They constrained 
the ngsraad and the nobles to confer on Frederick III and his 
family the hereditary succession to the throne, and when the 
ngsraad negatived this proposal the opposition submitted it on 
Oct 10 direct to the king Under the pressure of threats the 
ngsraad gave in on Oct 13, and the king was acclaimed with 
great pomp as hereditary sovereign on Oct 18 In Jan 1661 
the government sent out an instrument or pragmatic sanction to 
be signed by all the more prominent citizens landowners, bishops 
professors, magistrates, etc , in which the king had conferred on 
himself not merely the succession but also absolute sovereignty 
The constitution which Frederick had promised w is signed on 
Nov 14, 1665 The king’s law as it was called, made the Danish 
sovereign absolute inasmuch as it imposed on him the sole duties 
of keeping the kingdom undivided and of maintuning the 
Christian religion m accordance with the Confession of Augsburg 
while it further settled the succession on Frederick’s heirs both 
in the male and female lines An absolute monarchy was, indeed 
the necessary and only possible constitution for Denmark in 
1660 if it was desired to deprive the nobles of their political 
power For the burghers were clever enough to perceive that 
however influential the nobles still were, a constitution would 
onlv have given them new power The absolute monarchy meant 
that from now onward every distinction of rank between the noble 
and the unfree estates was done away with and that, as far as 
possible, all Danish citizens would be on a level under the abso- 
lute rule of the king 

The first task awaiting the monarchy was to bring about a new 
order m the kingdom After the terrible misfortunes of the wars 
military affairs were completely separated from the civil admin- 
istration In the sphere of local government the country was 
divided anew into districts under superior magistrates who 
replaced the lords lieutenant In the sphere of central government 
there were established administrative boards ( kollegte-ordnmgen ) , 
the two chanceries to which the name kancelh was applied and 
the office of the exchequer were changed into administrative 
boards, other boards were instituted to deal with war and the 
admiralty, and yet another special board was set up apart as the 
supreme court of law of the kingdom 
The boards laid proposals before the king, who gave his de 
cisions soon after the matter had been dealt with by a secret 
council the members of which, selected chiefly from among the 
heads of the boards, were nominated by the king While the 
old Danish nobility held aloof on their country estates their 
places in the administration were taken by burghers 

The Burgher Bureaucracy — Thus there was formed a 
burgher bureaucracy m which the first and most significant figure 
was the brilliant Peder Schumacher, a member of a rich and 
highly respected Copenhagen burgher family, who in Nov 1673 
was made state chancellor ( ngskansler ) and created count of 
Griffenfeldt (q v ) Griffenfeldt sought to remove the old deep 
rooted differences between the estates Though he himself was 
overthrown in March 1676, the burgher bureaucracy remained 
to play an important role during the first period of the absolute 
monarchy Not until about 1730 did there come a change when 
the landowners — some belonging to the old nobility, others to 
the new one that had been created by a law of 1671 — came again 
to power, but now only as servants of the absolute monarchy 
A joint code of laws for the entire kingdom was issued under 
the name of Christian V (1670-99) in 1683 , serfdom was abolished 
in 1702 and for a brief period the Zealand peasant became free, 
trade and industry were protected in accordance with mercantile 
principles, schools were opened in the provinces and thus a 
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foundation was laid for a system of elementary education But 
almost the most important reform of the whole period was the 
setting up in 1684 of a registration system throughout the kingdom 
whereby the land was classified according to its value, with the 
intention of attaining a more equitable distribution of taxes 

The absolute monarchy regarded it as an inherited responsibility 
to fight the traditional enemy Sweden and to reconquer Sk&ne 
Hence the Skane war of 1675-79 and the great Scandinavian wars 
of 1700 and 1709-20, which entailed terrible sacrifices Skane 
was not regained, but it was as a result of victories over Charles 
XII ot Sweden and his ally, the duke of Holstein Gottorp, that 
Frederick IV of Denmark (1699-1730) m 1721 was able to take 
possession of the ducal part of Schleswig and include it in the 
monarclnal The outcome naturally was a bitter hatred against 
Denmark on the part of the ducal family of Gottorp, the more 
dangerous since the dukes became in 1743 heirs to the crown 
both in Sweden and in Russia 

When the duke himself in 1761 became emperor of Russia as 
Peter III a war seemed inevitable, and Denmark had to arm on 
a great scale But the tsar was murdered at the instigation of 
his wife, who succeeded him as Catherine II, and Denmark’s 
foreign policy, which since 1775 had been controlled by J H E 
Bernstorff, took on a new aim, namely, to induce the empress to 
exchange the Gottorp portion of Holstein for Oldenburg (which 
Griffenfeldt had won in 1673 for Denmark) 

This aim was achieved in 1773 and the Danish king once again 
held possession of both dukedoms, Schleswig as a Danish, and 
Holstein as a German fief 

The 18 th Century State — The weight of taxation was 
burdening the people, especially as the period preceding the year 
1767 had been one of terrible depression for Danish agriculture 
The price of corn had gone steadily down, for the Dutch could 
now buy wheat in England, which at this period supported her 
wheat exports with a premium The exportation of bullocks 
had ceased, the Dutch about 1720 having instituted a heavy tax 
on Danish bullocks The Danish peasant population was 1m 
poverished and Danish land sank lower and lower in value To 
cover the expenditure which the war with Sweden had entailed, 
the crown was obliged after 1660 to effect considerable sales of 
its property Gifts from the king to ministers and favourites 
and continual sales resulted m a steady increase in the landowner’s 
share of the soil In order to collect taxes from the peasants the 
crown had to make the landowner responsible for the taxes which 
their leasehold tenants had to pay In return for this the owners 
were granted exemption for their principal estates, thus exemp 
tion for the landowners was restored, though upon a new basis 
of law The new nobility of counts and barons not only acquired 
all the rights formerly enjoyed by the old Danish nobility, to 
gether with the exemption from taxation on a part of their 
peasant farms, but also the nght to leave all their estates together 
in entail to the eldest son, although as a fief which on the extinction 
of the direct line should revert to the crown The harder the 
times the more the crown had to accede to the demands of the 
landowners, which were, as before, that they should be able to 
compel occupation of their leasehold estates and obtain free 
labour from their tenants One of the first acts of Christian VI 
(1730-46) had been the abolition of the national militia, but in 
1733 11 was reintroduced, in combination with the so called 
stavnsbaani, which provided that all Danish farmers’ sons from 
their 14th to their 36th year should be bound as villeins to the 
estates on which they were born In 1745 it was further decreed 
that even a soldier who had served his time was bound to return 
to the same estate and to take up a tenant farm As soon as 
the landowners had obtained these rights over their leasehold 
tenants, they could set their requirements m the matter of forced 
labour as high as they liked they could have the refractory con 
scripted for the hated military service and could employ any 
bodily punishment 

In the middle of the 18th century, however, an economic ad- 
vance became observable when, under the leadership of France 
colonial goods from the West Indies (especially sugar, coffee 
and tobacco) began to find a European market Denmark 
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acquired three West Indian islands of which the most important 
was St Thomas The eastern Asiatic trade also began to flourish 
under the leadership of England Danish trade expanded and 
the new Asiatic and West Indian companies both prospered In 
1736 a Danish bank ol issue was founded which supported these 
ventures and when the great colonial wai broke out between 
France and England the neutral trade of Denmark greatly bene 
fited thereby A G Moltke, the favourite of Frederick V (1746- 
66) and a great landowner was the first person to realize that 
this might also beneht Danish agriculture by opening up greater 
possibilities of production But the landowners were thoroughly 
conservative and would not consider the economic freedom of 
the peasants Their rule was overthrown in 1770 by Johan 
Frederick Struensee, an accomplished physician and a man of 
great gifts who secured power through his liaison with Caroline 
Matilda, sister ot King George III of England, who had been 
united in an unhappy marriage with the degenerate and morbid 
Christian VII (1766-1808) Struensee carried through a number 
of reforms, but conservatism again revived under Ove Hpgh 
Guldberg who declared that the “yoke of the peasants could not 
be removed without Denmark’s shaking and quivering to its 
foundation ” 

Agricultural reforms were imminent however, and when the 
crown prince Frederick in 1784 had acquired power by a coup 
d’etat, he found a brilliant spokesman in a Danish landowner of 
old Danish stock, Christian Ditlev Reventlow, who had studied 
agriculture in England Reventlow became the life and soul of 
a commission which brought about the liberation of the Danish 
peasant The stavnsboand was ended on June 20, 1788, vil 
leinage was stopped, compensation in money being given, the 
ancient agricultural associations were done away with, and the 
peasant was allotted his own plot of land Many at once quitted 
the villages for the country Transition to freehold ownership 
was the ultimate aim of this great land reform, which was earned 
through thoroughly and with excellent results 

The Napoleonic Wars — The circumstances of the moment 
were helpful By 1767 England, as the result of its mdustnal 
awakening, had changed from a corn exporting to a corn-importing 
country As a result Amsterdam once again had to purchase 
corn m the Scandinavian countnes and the pnees of corn and 
agncultural products rose steadily dunng the period of the French 
Revolution and the Napoleonic wars It was in this favourable 
period, which continued until 1807, that more than half the 
Danish peasants obtained ownership of their farms 

The period was favourable also for Danish trade, for the foreign 
minister, Andreas Peter Bernstorff, succeeded like his uncle, 

J H E Bernstorff, before him in keeping Denmark out of the 
wars After his death in 1 797 there came a clash with England, 
for Denmark together with Russia and other neutral powers was 
attempting to safeguard trading vessels by convoys of men of-war 
Lord Nelson was sent with a fleet to break up the alliance of the 
northern powers There followed the sea fight off Copenhagen 
on April 2, 1801 After a gallant resistance the Danish fleet was 
destroyed and Denmark had thenceforward to cease sending con- 
voys The period which followed brought great benefits to Danish 
agriculture and trade Commerce had been facilitated by the toll 
law of 1797 which extended the principle of free trade Wealthy 
businesses grew up in Copenhagen, and the bank of issue granted 
ever-increasing credit After 1757 the bank was exempted from 
having to meet its notes with silver, and after it was taken over 
by the state in 1773 it had not only to emit as many notes as 
were required for the carrying on of business but also to meet 
in this respect the state’s need of money « 

In 1807 England called upon neutral Denmark to give up her 
considerable navy lest it should be used by Napoleon against 
England George Canning’s demands had to be complied with, 
but not before an English army had laid large portions of Copen- 
hagen in rums In anger over this, Frederick VI (180S-39) from 
that time onward attached himself politically to Napoleon 
Seven burdensome war years followed, in the course of which 
relations between Denmark and Norway were completely broken 
off and Danish trade was gradually brought to a standstill When 
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at last victor) fell to the coalition Dennmk hid to conclude 
a peace at Kiel in 1814 b> which Norway was handed over to 
Sweden and Heligoland to England, in exchange Denmark ac 
quired Lauenburg 

The war had cost immense sums of money which, since neither 
taxes nor loans were available, the bank ol issue had to meet 
by a limitless issue of notes In 1813 the bank went bankrupt 
and a new national bank was founded, which in 1818 became a 
private concern entirely independent of the state Its notes first 
reached par in 1838 and became payable on demand in 1845 
The failure of the bank, the destruction of Danish trade and the 
fall of corn prices during the first ten years after the war left 
a period of poverty and stagnation during which, moreover, the 
land reforms came to a standstill 

The June Constitution — This condition of things naturally 
called forth criticism of Frederick’s absolute government Then 
under the influence of the July Revolution in France, Frederick 
in 1834 set up four consultative provincial assemblies These 
marked the beginning of parliamentary hfe and encouraged public 
discussions of political questions A Liberal party came into 
existence and set itself the task of substituting for the absolute 
government a new constitutional government representative of 
the people Even Christian VIII (1839-48), who as king of 
Norway in 1814 had co operated m framing Norway’s free con- 
stitution, did not seem disposed to perform the same service for 
Denmark Immediately after his death on Jan 20, 1848, came 
the revolution of February in France and the short-lived victory 
of liberalism In Copenhagen the movement had its outcome in a 
public procession on March 21 to the new king, Frederick VII 
(1848-63), who was able to reply that he intended to renounce 
the absolute rule and that he had already taken steps toward 
forming a government responsible to the representatives of the 
people 

This was appointed next day with A W Moltke as premier, 
among the ministers were leading National Liberals like D G 
Monrad, A T Tschermng and Orla Lehmann On Oct 23 a 
national assembly met which, on the basis of a draft submitted 
by Monrad, prepared the constitution of the Danish kingdom of 
June s, 1849 The legislature became a ngsdag, with specified 
powers, consisting of a landsttng and a folketmg, the members 
of the former were to be elected for eight years by indirect vote 
and the latter for three years by direct vote 

The Schleswig-Holstein Question.— In the meantime the 
question of the new constitution was thrown into the shade by the 
widening differences between Germans and Danes The Na- 
poleonic wars had awakened the German national feeling, and 
the political bonds which had existed between Schleswig and 
Holstein ever since 1460 suggested that these two regions should 
form a single country within a united Germany These efforts 
evoked a countermovement among the Danish population in 
North Schleswig and from 1838 in Denmark itself, where the 
Liberals especially had taken up the fight and, from 1842, were 
insisting that Schleswig had belonged to Denmark for centuries 
and that the frontier between Germany and Denmark must m 
the future as in the past be the Eider {See Schleswig-Holstein 
Question ) This difference between Eiderdanism, as it came 
to be called, and Schleswig-Holsteimsm led m March 1848 to an 
open Schleswig-Holstein revolution, helped by the armed inter- 
vention of Prussia The outcome of this was a three years’ war 
(1848-50) which ended m a victory for Denmark Great Britain, 
France, Russia, Norway-Sweden in 1850 recognized the Integrity 
of the D wish monarchy and, in the London convention of 1852, 
together with \uW.ria and Prussia acknowledged Prince Christian 
of Glucksburg as heir to the whole monarch) after the death of 
the childless Frederick \II In the agreement with Prus-u.i 
however the Danish government was obliged (18,1-52) to 
undertake tint in the ultimate framing 01 the constitution of the 
monaieh) Schleswig should not be brought into closer rclation- 
■'hip to Denmark than to Holstein lhe lmpossibiluv 01 rultillirg 
thi« condition was aoon 10 be seen 

§ Iu the Dani-h ngsdag three par. ms had been forned the Con- 
ervauves comprising the landowner-, and all tho=e who otic 


igainst the free constitution , the National Liberal Burgher part) , 
which had Lamed thiough the June constitution, and the left, 
including the Peasants and “Friends of the Peasants” (Bonde 
vennerne), whose chief desire was for a continuation of the land 
reforms The Conservatives were in favour of restricting the 
June constitution as much as possible being ready to fulfill their 
promise to Prussia by creating a conservative joint constitution 
for the whole kingdom, with a joint ngsraad in which the Holstein 
landowners should also be represented Such a constitution came 
into existence m 1855 but the Holsteiners nromptly refused to 
meet m a joint ngsraad After 1857 the National Liberals returned 
to power with Carl Christian Hill ( qv ) as prime minister He 
abolished the joint constitution for Holstein and on Nov 18, 1863, 
prevailed upon the new king, Christian IX (1863-1906), to sign 
a new joint constitution for Denmark and Schleswig which brought 
Schleswig into closer relationship to the kingdom than to Holstein 
Otto von Bismarck was anxious for a popular war and desired 
the harbour of Kiel for Prussia, Austria agreed to join m and 
the two predominant Germanic powers crushed down Denmark’s 
heroic defence at Dueppel (Dybbol) in 1864 By the treaty of 
Vienna the three duchies of Schleswig, Holstein and Lauenburg, 
including the Danish North Schleswig, were surrendered In 
1866 after the Austro-Prussian War they became part of Prussia 
Napoleon III m the treaty of Prague procured the insertion of an 
article (art v) to the effect that North Schleswig should be 
reunited with Denmark when the majority of the population by 
a free vote should so desire, but it was m vain, for in 1878 
Prussia and Austria agreed to the cancellation of the article 

The July Constitution — The National Liberal Eider-Damsh 
policy had brought about Denmark’s defeat The Conservatives 
took office and carried through in co operation with the Peasants, 
who disliked the National Liberals, the new constitution of July 28, 
1866, which was considerably more conservative than that of 
June the general suffrage was indeed retained m the case of the 
folketmg, but m the composition of the landsttng the landowners 
and the most highly taxed people were given an altogether 
overwhelming influence This resulted m the two chambers 
entering into a state of permanent opposition to each other In 
1872 the left severed their alliance with the Conservatives, who 
soon combined with the National Liberals to form a right This 
right leaned on the landsttng and maintained the king’s privilege 
of selecting his ministers without regard to the majority m the 
folketmg 

In 1872 the left secured a majority m the folketmg and in 
sisted on the parliamentary system — the king’s duty to choose his 
ministers from the party with such a majority The struggle 
persisted from 1875, when J B Estrup, the leader of the right, 
became pnme minister, until 1894 when he went out of office, 
other and weaker ministries of the right held power until 1901 
The contest was bitter, for throughout all this period the left 
had a growing majority in the folketmg The election of 1884 
gave them 81 seats out of 102, of which 2 were held by the first 
Social Democrats ever elected to the chamber The right de 
manded large appropriations for defense, in particular for the 
fortifications around Copenhagen, the left, under the leadership 
of A O Horup, who after the 1870s stood for a foreign policy 
of neutrality and disarmament, refused to admit this Under the 
leadership of Kristen Berg the folketmg went so far as to negative 
the budget in 1876) m 1885 and again in 1894 But Estrup, like 
Bismarck, did not shrink from letting the king declare a "pro- 
visional budget,” and by this means the right were able to provide 
for the fortifications of Copenhagen and to maintain themselves 
ip power Only when the election of 1901 had reduced the 
government’s strength m the second chamber to 8 members of 
the light ■’iid 16 of the so called Moderates, as against 76 of the 
lei r and 1 j Social Democrats, did King Christian IX request 
J H Deunt/cr to form the first left ministry, of which Jens C 
CnristciiiCn Horup and Christopher Hage became members 

Economic Progress— The continual rise of pnees down to 
1S73 hud m-’dc possible a resumption of the land reforms which 
the 1 1 tends 01 the Peasants and the left desired and which were 
supported al»o b> the National Liberal government in the case of 
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Monnd’s law of 1861 changing the leasehold tenancies into 
freehold land Thus 76% ot the farms were freehold bv 1S7,, 
and 94 % by 1905 The increasing exports of corn from \mcnca 
and Russia between 1873 and 1895 again brought Danish agncul 
ture to a precarious state, but it saved itself by producing butter 
and bacon instead of corn and by making these goods standard 
commodities in the English market through its co operative dairies 
and slaughterhouses Later there came co operative export 
associations 

Estrup’s policy had made Esbjerg an important centre for 
the English export trade C F Tietgen founded the United 
Steamship Co (whose Esbjerg Harwich line took over the export 
to England) and the gieat Northern Telegraph Co , which ac 
quired its greatest importance through its relations with China 
and Japan New banks were founded, including the Landmands 
bank (Agriculturists’ bank) in 1871 and the Handelsbank (Trade 
bank) in 1873 The towns grew, in the course of the ’70s 
Frederick Ill’s old ramparts round Copenhagen were pulled down 
and new quarters arose on their site A wage earning class came 
into existence who were soon identified with the Social Democrats, 
which party in 1884 sent two representatives to the lower chamber 
A labour conflict in 1899 led to the establishment of a court of 
arbitration for the settlement of labour disputes The con 
stitution of June had already acknowledged the full and unfettered 
right of association In 1891 there was introduced an old-age 
pension law, in 1892 a health insurance law, in 1899 an important 
law for the establishment of small farms with state help 

Ministries of the Left — As a ministerial party the left had 
great difficulties to overcome It had to try to introduce universal 
suffrage m the election of parish councils ( sogneraad ) , of county 
councils (amtsraad) and even of the lower chamber itself, for 
which a new fundamental law was required, it had to proceed 
with social legislation, it had to change taxes such as the tithe 
into taxes upon the incomes and property of the citizens, it had 
to introduce regular budgets The Deuntzer ministry succeeded 
in carrying through the reform of the taxes m 1903, two years 
later Jens C Christensen became prime minister He was anxious 
to demonstrate that the left could rule, even with a hostile upper 
chamber, but he held that to this end it was necessary that the 
left should break with the Social Democrats and declare them- 
selves willing to carry through measures of defense adequate to 
the country’s needs, even if it should prove impossible to effect 
a reduction in military expenses The result was that a small 
section of the left which would not admit the necessity of these 
two measures set up as an independent party, the Radical party, 
under the leadership of Carl Theodor Zahle In the following 
year the military problem became the dominant issue, the prime 
minister endeavoured to solve it in conjunction with the Moderates, 
whose leaders were Klaus Bemtsen and Niels Neergaard But in 
1908 the ministry was severely shaken when the minister of 
justice, A Alberti, was forced to resign and subsequently con- 
fessed himself guilty of frauds 

The Christensen cabinet was compelled to resign in the follow- 
ing October Three short lived cabinets followed, namely those 
of Neergaard, Count Holstein Ledreborg and Zahle, whereupon 
Klaus Berntsen (July 5, 19x0) formed a cabinet of the left, 
including the Moderates, which lasted until igr3 

In 1910 the left had opened an agitation for a democratic amend 
ment of the constitution The right, which was strong in the 
landsting, opposed, and no solution had been reached when the 
elections were held in May 1913 The Radicals and Socialists 
now held 63 seats out of the 114 in the folkUmg and united to 
force the reform under a new Zahle cabinet containing Enk 
Scavemus (foreign affairs), Edvard Brandes, Ove Rode and Peter 
Munch The right answered by obstruction in the landsting, which 
the government then dissolved The new landsting contained 38 
suDDorters and 28 opponents of the constitutional amendment 
(E Ap , X ) 

World War I, — During the crisis of July 1914 the Danish 
government pursued a cautious policy When war broke out on 
Aug 1 it immediately proclaimed its neutrality and mobilized an 
emergency force of 541000 men 


On the night of Aug 4-3 Germany began mining Danish 
southern waters and next morning the Cemnn minister asked if 
Denmark would lay mines in the Ore it Ldt 1 earing that the 
Germans would otherwise lay the mines themselves and build 
fortifications on the coast to protecL them, the Danes gave an 
affirmative answer King Christian X (1906-47) having informed 
his cousin the lung of England, who smctioned it All Danish 
waters weie mined 

During this crisis the Zahle government proposed a coalition of 
all four parties, but discussions between them came to noLhing 
Th tngsdag passed several emergency laws, primarily of economic 
character A serious problem was the trade with England and 
Germany Germany was able to stop the Danish export to Eng 
land and England could stop import ot necessary supplies for 
Danish agriculture and industries Arrangements acceptable to 
all interests were concluded, and in November the Scandinavian 
countries declircd that they intended to tollow a uniform trade 
pohey In December a meeting of the three Scandinavian kings, 
premiers and foreign ministers took place at Malmo 

From 1915 the difficulties began The restrictions on imports, 
imposed by England, became more severe The German U-boat 
warfare was expanded from Jan 31, and in the following years 
more and more Danish ships were sunk The total loss during 
the war was 667 lives and 28-, 000 tons When the United States 
entered the war in 1917 difficulties increased, because of U S 
restrictions on tiade with Germany Gradually the consequences 
of war were felt on the domestic scene Agreements with the 
belligerents made restrictions on business necessary but were 
received with resentment To combat inflation prices on domestic 
products were fixed, but legislation forcing the farmers to deliver 
certain amounts of gram met with opposition From April 1, 1917, 
rationing was gradually introduced on several goods Salaries 
did not rise with prices, and shortages in raw materials created 
unemployment Rising governmental expenditure made higher 
taxes and loans necessary 

Politically, the question of a new constitution was taken up 
again when the first anxiety over the war had been allayed The 
right was now interested m an agreement, and in 1915 the new 
constitution was passed This provided a two chamber parliament 
with equal suffrage for men and women The privileged suffrage 
for the landlords and the wealthier classes electing the upper 
chamber came to an end The voting age for the upper chamber 
(the landsting) was 35 years and for the lower chamber (the 
folketmg ) the age was to be lowered successively from 30 to 
2 5 years The landstmg had 72 members, 18 of whom were 
elected by the outgoing chamber, the remaindei by indirect 
elections The folketmg had 149 members, of these 93 were 
elected in individual districts and 24 in Copenhagen according to 
proportional representation The additional 23 seats were dis 
tnbuted according to each party’s percentage of the total vote 
In the case of an amendment of the constitution a referendum had 
to take place After the amendment had passed the tw 0 chambers 
of parliament, according to specific rules, 45% of the eligible 
voters had to vote in the referendum to give it validity 

A result of the new constitution was that the right accepted 
political democracy and parliamentary government In Dec 19:5 
the Conservative People’s party was formed 

After the new constitution had been signed by the king on 
June s, 1915, the Zahle government again tried unsuccessfully 
to form a coalition government Nevertheless, important legisla- 
tion was passed during the following years without much opposi 
tion This included the reform of the administration of justice 
(April ix, 1916), which separated the administrative and judicial 
systems and introduced oral proceedings and publicity and trial 
by jury in criminal and political cases 

The privileged suffrage for county councils ( amtsraad ) was 
finally abolished in 1916 The land reform of 1919 is explained 
elsewhere in this article A law passed on July 6, 1916, made it 
a duty of all employers to insure their employees against accidents 
A law regulating limited companies was passed in 1917 and the 
first regulatory bank law was passed m 1919 

When the government in Aug 1916 concluded a treaty ceding 
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the Danish West Indies (the Virgin Islands') to the United Stitcs 
for $25,000000 a political conflict arose The Conservative and 
Liberal parties were originally opposed to the sale of the islands 
but a coalition government was formed on Sept 30, and a plebi 
scite was held At the polls (Dec 14 iQih) 283 670 votes were 
cast in favour and 158,157 against and the treaty was ratified 

The first election for the ngsdag m accordance with the new 
constitution was held in April 1918 Already in January the 
coalition had been dissolved, but the Zahle government was up 
held by the Radical Liberal and Social Democractic parties 
The election issues were the government’s economic policies, as 
many groups were tired of the restrictions and rationings imposed 
during the war The election resulted m losses for the two 
government parties The new jolketmg consisted of 22 Con- 
servatives, 46 Liberals, 32 Radical Liberals, 39 Social Democrats 
and 1 independent, the government majority thus being only 2 
In the landsting the Conservatives won 18 seats, the Liberals 26, 
the Radical Liberals 13 and the Social Democrats 15, the opposi- 
tion parties thus having a majority 

Peace and the Schleswig Question, 1918 - 24 — After the 
armistice on Nov ri, 1918, the emergency army was quickly 
dissolved, the wartime military regulations abolished and the 
land defenses of Copenhagen destroyed The defeat of Germany 
made possible the return of a part at least of Schleswig, but 
opinions were divided as to how big a part of the province 
Denmark should try to regain The Danish population’s repre 
sentative in the German parliament, the Schleswiger H P Hans- 
sen, and the Zahle government wanted only those parts where the 
population was indisputably Danish and suggested a plebiscite 
in the northern zone of Schleswig, but an increasing number of 
the Danish people wanted the city of Flensburg too, or the whole 
province of Schleswig 

Hanssen had already raised the question of self-determination 
for the Danes in Schleswig m the German reiclistag in Oct 1918 
The Danish government on Nov 28 turned to the victorious 
Allied powers and suggested a plebiscite in two zones the first 
zone should vote as an entity, while in the second, which should 
include Flensburg, voting should be counted community by com- 
munity The Versailles treaty contained these provisions Voting 
took place on Feb 10, 1920, in zone 1, where 75,000 votes were 
cast for Denmark and 25,000 for Germany, and on March 14 
in zone 2, where there wete 52,000 for Germany and 13,000 for 
Denmark, only three small communities voting for the latter 
The frontier was thus drawn as close to the nationality line as 
possible In June the necessary amendment of the constitution 
was passed, and on July io, 1920, North Schleswig was in- 
corporated into Denmark 

At that time disagreement over the Schleswig question and 
other political controversies had resulted in the “Easter crisis” 
of 1920 Although the Zahle government had a slight majority 
in the jolketmg the king felt that the majority of the people was 
against the government’s Schleswig policy and dismissed the 
ministry on March 29 The Social Democrats considered this 
move unconstitutional and threatened a general strike, but in a 
few days a ministry of nonpoliticians was formed with the task 
of framihg an electoral law and holding elections The election 
took place on Apnl 26, 1920, with the Conservatives winning 
28 seats, the Liberals 49, the Radical Liberals 17 (losing 50% 
of their seats) and the Social Democrats 42 The Liberal N 
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prices in 1921 resulted in a severe crisis Calculating that 
markets would be opened up in eastern Europe, many firms had 
overstocked and when their expectations proved wrong they 
found themselves in difficulties Home industries that had grown 
up during the war were now hit by foreign competition, and in 
1921-22 unemployment rose to 193% The industries called for 
protection, but the government stuck to the free trade policy 
Many bankruptcies ensued and several banks closed In March 
1922 the Copenhagen Landmandsbanh was saved only by govern- 
ment intervention Losses amounted to 500,000,000 Kr Several 
of the leading bankers weie convicted of fiaud 

From 1923 the business cycle turned, exports rose and un 
employment fell, but the value of the krone continued to decrease 
In the elections for the jolketmg held in April 1924 the Neergaard 
government was defeated The Liberals got 45 seats the Con- 
servatives 28, the Social Democrats 55, the Radical Liberals 20 
and the German minority 1 Important legislation during the 
Neergaard period comprised a new defense law in 1922, reducing 
expenses on defense to 44,000,000 Kr , a sickness and invalid 
insurance law , an extension of land possibilities for small holders , 
and several laws concerning the church, such as one that admitted 
laymen to the pulpit and one that permitted free choice of civil 
or ecclesiastical marriage 

Social Democratic Government, 1924 - 26 — After the elec 
tion m 1924 the Neergaard government resigned, and Thorvald 
Staunmg formed the first Social Democratic government in 
Denmark Together with the Radical Liberals the Social Demo 
crats had a majority of 2 in the jolketmg, while the opposition had 
a majority of 43 against 33 in the landsting This forced the 
government to restrict legislation to the fields where an agree- 
ment with the opposition was possible 

On the advice of an expert committee the government m Decern 
ber introduced a law bringing the value of the krone gradually 
up to par, and in 1926 the gold standard was reintroduced This 
deflationary policy led to a new crisis, marked by a heavy fall 
in agricultural prices, industrial difficulties and unemployment 
The employers declared the biggest lockout in the history of 
Denmark, which ended in a deadlock when they were forced to 
give up the planned wage reductions Bad economic conditions 
continued through 1926, unemployment figures reaching 29 8% 
A bad harvest and German tanff on agricultural products increased 
the difficulties In October the government introduced extensive 
legislation to combat the crisis, but the Radical Liberals voted 
against it The ensuing election resulted in defeat for the govern 
ment, the Social Democrats losing 3 seats and the Radical Liberals 
4, while the Liberals and the Conservatives gained 2 seats each 
A new party adhering to the ideas of the American Henry George 
won 2 seats and the German minority party 1 seat 

The Social Democrats, representing industrial and agricultural 
labour and small landholders, introduced legislation reducing the 
army and the navy to a frontier guard and proposed factoiy 
councils, an eight-hour working day and certain laws regarding 
banking and limited companies These were all rejected, but m 
co operation with the Liberals the government had passed a 
tax reform, which partly based land taxes on land values exclusive 
of improvements 

The Madsen Mygdal Government, 1926 - 29 — The king 
failed m his attempt to get a coalition government, and the 
Liberal leader T Madsen Mygdal, an estate owner, became prime 
minister In February Madsen Mygdal introduced a budget cut- 
ting governmental expenditure by 60,000,000 Kr through reduc 
tion m civil servant salaries, social legislation and military 
appropriations, but this did not solve the problems arising from 
unemployment and agricultural distress In 1928-29 economic 
prospects seemed brighter, but a bank crisis in Sept 1928 indicated 
further worries ahead The government’s continued deflationary 
policy, together with a law restricting the activities of trade unions, 
raised bitter opposition among labour groups 

A conflict with the Conservative party on military appropria- 
tions forced the Madsen Mygdal government to dissolve the jolke- 
tmg In the following election the Social Democrats gained 8 
seats, the Liberals lost 3, the Conservatives lost 6, the Radical 
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Liberals retained their previous number and the Henry George 
pirty (Retsstatspartief) won i 

The Stauning Munch Government, 1929-40 — The new 
government was a coalition of the Social Democrats and the 
Radical Liberals with Stauning as prime minister and the Radical 
Liberal leader P Munch as minister of foreign affairs, its piogram 
included disarmament reform of the social legislation and the 
abolition of the landstmg 

Shortly after the formation of this ministry the world economic 
crisis broke out and Denmark being highly dependent on foreign 
trade (especially with England and Germany), soon felt its 
consequences At the end of 1930 there was a heavy decline in 
agricultural prices The crisis spread to industry and to the build 
ing trades and unemployment increased In 1932 one third of 
registeied labour was unemployed and in the winter of 1932-33 
economic collapse seemed imminent Under these circumstances 
any idea of a return to prewar economy was untenable, and many 
forms of state planning were introduced But strained economy 
and social unrest gave extreme parties a chance During the 
early 1930s dissatisfied farmers formed a party and the Com 
mumsts won seats in the rtgsdag A small group had adhered 
to fascism in the 1920s, and a nazi party was also formed m the 
1930s Neither fascists nor nans gained any substantial follow 
mg, and their activities were curtailed by the law of April 1933, 
which forbade the civilian use of uniforms in public (except for 
Boy Scouts) 

When England left the gold standard in Sept 1931 Denmark 
followed suit In Jan 1932 all trade m foreign currencies was 
centralized m a governmental authority, restrictions on imports 
were introduced and the government succeeded in keeping the 
krone stable in relation to the pound 

After the Ottawa agreements an Anglo Danish trade agreement 
was concluded in April 1933, increasing imports from England 
Bilateral trade agreements were made with Germany and other 
countries m the following years 

The economic crisis made extensive domestic legislation neces 
sary and brought about co operation between the coalition parties 
ind the opposition In Oct 1931 the first “crisis agreement” was 
concluded with the Conservative party, providing relief for the 
unemployed and help to farmers, financed by increased taxation 
In 1932 a new agreement was concluded, with all four parties 
co operating 

In Nov 1932 the folketmg was dissolved The following 
elections resulted in a victory for the government parties, but 
for the first time the Communists were represented in parliament 
In Jan 1933 a compromise was concluded ( Kanslergadeforhget ) 
by which the agreements on wages were prolonged, the value of 
the krone reduced and fixed prices guaranteed to farmers for 
specified amounts of each agncultural product By this legisla 
tion planning was further advanced Earlier social legislation was 
co ordinated and expanded into the Socialreform, which made 
Denmark one of the most progressive “welfare states” of western 
Europe A new criminal code was passed and several public works 
projects were initiated, eg, the building of bridges connecting 
the islands 

In the autumn of 1935 the government again dissolved the fol 
ketmg, and the Social Democratic party won a great victory 
At the elections for the landstmg next year the government coali 
tion won a majority in this chamber too New legislation on public 
w orks and working hours in factories was passed 

Having now won control of both chambers, the government 
introduced a new constitution, abolishing the landstmg The 
Liberals opposed any change in the constitution, but the Con 
servatives, now that they had lost their hold on the upper cham- 
ber, were interested in constitutional reform Discussions between 
the Conservative party under Christmas M0ller, and the govern 
ment coalition resulted m a constitutional bill on the principle 
“one electorate and one election day ” The age limit for voting 
was lowered to 23 years Parliament was to be elected as one body 
but to be divided after the election into two chambers, the 
folketmg and the rigsttng The amendment further contained 
provisions for plebiscites The bill was introduced m parliament 


in Oct 19,58 and passed According to the provisions for con 
stitutional amendments parliament was then dissolved and a new 
election held The new parliament also passed the bill A 
plebiscite followed and the bill was rejected, since the required 
45% of the electorate did not vote After this defeat the govern 
ment declared that the constitutional question would rest A 
few months later World War II began 

Foreign Relations, 1918-40 — From the beginning of the 
20th century public opinion in Iceland had turned more and 
more toward independence, and in 1918 the constitutional rela 
tionship between Iceland and Denmark was amended According 
to the new Danish Icelandic treaty of union the two countries 
were independent sovereign states, united through the king The 
treaty contained provisions for common citizenship and stipulated 
that the Danish foreign service should represent Iceland in foreign 
countries, that Danish naval ships should take care of the in 
spection of fisheries in Icelandic waters, that a Danish Icelandic 
council, meeting alternately in the two countries, should give 
advice on questions of common interest, and finally that amend 
ments or a declaration of complete Icelandic independence could 
take place m 1940 

Already before the end of World War I a Danish committee had 
worked on a charter for an international organization In March 
1919 a delegation participated in forming the covenant of the 
League of Nations, and in Jan 1920 Denmark accepted the 
invitation to join the new organization The parliamentary 
resolution authorizing this stated that the charter did not bind 
the small nations to participate in military sanctions or restrict 
their treedom to reduce armaments Denmark took part whole 
heartedly in the activities of the League in the following years and 
had from 1933 to 1936 a nonpermanent seat m the council It 
concluded arbitration treaties with several countries in the 1920s 
and signed the Kellogg-Bnand pact in 1928 

In 1931 a conflict with Norway arose over Greenland When 
the Norwegian Damsh union was dissolved in 1814 this island 
had remained with Denmark The Danish trading system had 
been extended to the western coast during the 19th century, and 
the United States had acknowledged Damsh sovereignty over the 
whole island in connection with the sale of the Danish West Indies 
In 1919, when Norway raised the question of sovereignty over 
Spitsbergen, the Danish government had secured from the Nor 
wegian foreign minister an oral acknowledgment of Danish 
sovereignty over Greenland and acknowledged in return the Nor- 
wegian claims to Spitsbergen The Norwegian government 
nevertheless raised the question again in 1921 and during the fol 
lowing negotiations, maintained that East Greenland, apart from 
one Danish settlement, was no man’s land In 1931 the country 
between the 71st and the 75th parallel and in 1932 the district 
between the 60th and the 63rd were occupied by Norwegian 
expeditions and proclaimed to be Norwegian sovereignty Den- 
mark appealed to the Permanent Court of International Justice 
which decided on April 5, 1933, in favour ot Damsh sovereignty 
over the whole of Greenhnd Excitement over this conflut 
soon subsided in both Norway and Denmark, and Scandinavian 
co-operation in foreign affairs increased in the later 1930s, meet 
mgs of the Scandinavian foreign ministers had been taking place 
since World War I A common attitude was discernible in the 
League of Nations, and as the European and international atmos 
phere grew serious in the 1930s understanding between the Scandi 
navnn states, now joined by Iceland and Finland, became closer 
Denmark joined Finland, Norway, Sweden, Belgium and the 
Netherlands in the “Oslo group” created in 1930 for co-operation 
in tariff questions, and these states tried also to lorm a political 
partnership But as the influence of the League of Nations de 
clmed the Oslo group at a meeting in Copenhagen in July 1938 
declared that members of the League were no longer bound to 
participate in applying sanctions 

As the pewer of Adolf Hitler’s Germany grew, Danish appre- 
hensions increased, and it was feared that Germany would raise 
the question of North Schleswig Early in the 1930s the German 
minority in this pro\ mce had become restless, and its representa 
ti\e m the folketmg raised the question of reunion with Germany 
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Ihe government in many ways tiled to satisfy the Girimn 
speaking citizens, and when Germiny in May 1939 proposed 1 
nonaggression treaty Scandinavian co operation broke down Den 
mark accepted the German offer which was rejected by Sweden 
and Norway The treaty was signed May 31 in Berlin The two 
countries pledged themselves not to go to war against each other 
or give help to belligerents against the other The treaty, valid 
for 10 years, provided that normal trade should be allowed during 
a conflict between one of the powers and a third country 

During the 1930s the question of Danish defenses had been 
discussed several times In 1932 and 1937 new defense laws had 
been passed, but when war broke out in Sept i939i Denmark was 
hidlv prepared to withstand an attack 

World War II— When World War II broke out, the govern- 
ment immediately proclaimed Danish neutrality and, as in 1914 
parliament pissed laws adapting the economy to the new situation 
The Staumng Munch government suggested a coalition backed by 
the so called “old parties,” but the offer was rejected by the Lib- 
erals 

O11 Sept 4, 1939, British aeroplanes bombed the city of Esbjerg 
by mistake, causing material damage The Danish ship “Vendila” 
was sunk in the North sea and 33 ships were lost by April 1940 

King Christian X conferred with the other Scandinavian kings 
and with the president of Finland in Stockholm Then, when the 
USSR attacked Finland, Denmark’s sympathy was all with the 
latter Danish volunteers participated in the war, and medical 
and other supplies were sent 

It was hoped that Denmark would be able to stay neutral, as in 
World War I Precautions were taken to prevent violations of 
Danish waters by U boats, and a discussion in parliament on de- 
tense in Jan 1940 resulted in a declaration from the government 
that Denmark would fight, if attacked 

In February came the “Altmark” affair in a Norwegian fjord, 
and controveisies over the transport of iron ore from Sweden to 
Germany caused new anxiety Although Germany at the end of 
Aug 1939 had declared that Danish neutrality would be respected, 
Hitler in October discussed action against Scandinavia and in Jan 
1940 gave orders to make plans for the occupation of Norway and 
Denmark The German interest was concentiated on Norway, but 
Denmark was included as the vital passage for the operation 
Herluf Zahle, the Danish minister m Berlin, reported rumours of 
German concentrations in Baltic harbours on April 4, and the 
departure of transport ships from Stettin on April 7 England 
and France on April 7 and 8 mined Norwegian waters, and at the 
same time German troops were reported on the move between 
Rendsburg and Flensburg The government considered giving 
orders for mobilization, but the German minister Cecil von 
Renthe Fink warned Munch against taking any measures that 
might provoke Berlin to retaliation After consultations with the 
leaders of the parties the government decided not to mobilize the 
emergency army, but an order of readiness was issued to the navy 
Oh the same day a German fleet went through the Great Belt 
T\fo of the ships, the troop transport “Hansestadt Danzig” and 
the icebreaker “Stettin” went north of Zealand, then turned 
south and sailed through the Sound 

1 The attack was planned to begin on April 9, at 4 o’clock At 
that time Renthe-Fmk presented Munch with a memorandum (the 
13 points) stating that England planned to occupy Denmark and 
that Germany was therefore forced to protect Danish territory 
but promised not to violate Denmark’s integrity or political 
independence 

S'THi'tancuUilj German troops crossed the border and 1-ndcd at 
seveml points an the islands where fighting broke out with Dam-h 
troop* German troops also entetd Denmaiks onl> naval ha>- 
bour, Copenhagen Ice had picvcnted the necessary parol ling 
and contusion in. one of the forts at the harbour entiance allowed 
two German ships to enter without a shot being fired troops weie 
landed, occupied the citaael and moved towaid thL \mahcnboig 
palace, where fighting with the roval guards began 

The king and several of the ministers were discussing the ulli 
mature while German bombers w ere circling over the eit> help 
from England or France could not be expected it was deeided to 


Rtept ou. up it ion under protest The reicLion of the people was 
i teehnj, of despair mingled with humilution and resentment 
against the government and the irmv Hie king s proclamation 
that order was to be maintained and conflict with the German 
troops iv oided, w is obeyed and normal life was gradually resumed 
The Danish people, generally pio British and for historical 
reasons antagonistic toward Germany, at first adopted an attitude 
of ‘wait and see” in view of the correct behaviour of the Ger 
mans But the ostensible willingness to co operate ceased and 
a peuod of passive resistance began when the Germans brokt. 
their promise not to interfere in Danish affairs 

A coalition government was formed on April 11, with Staumng 
as premier and the democratic parties in parliament formed a 
co operation committee The necessary collaboration with the 
Germans was established, and the necessary economic provisions 
were passed by parliament Imports from the west were stopped 
and despite agricultural production stocks of food ran low The 
requirements of the Germans led to severe shortages and strict 
rationing became necessary Inflation was kept under control 
On April 9 the connection between Denmark and Iceland was 
broken, and on Apnl 12 the Icelandic ministry took over the 
functions of the king The Taeroe Islands were occupied by 
British troops on April 25, and the Danish minister in Washington, 
D C , Henrik Kautmann hid the foundation for the U S occupa 
tion and protection of Greenland During the summer there was 
extensive political unrest, primarily aimed at the foieign minister, 
who was blamed for the lack of military preparedness on April 9 
The government was reconstructed in July Erik Scavenius, 
known for hts pro German attitude as foreign minister during 
World War I, took over the portfolio of foreign affairs, and the 
industrialist Gunnar Larsen was appointed minister of traffic 
On July 8 Scavenius issued a declaration promising co operation 
with Germany This led in the following weeks to negotiations 
on a customs and currency union, but the German proposals 
invariably involved Damsh subservience to the German economy 
and the government in August succeeded in postponing the nego 
tiations indefinitely However, a Danish German association to 
promote cultural understanding was formed in August 
Passive resistance soon increased The king’s 70th birthday 
(Sept 29) was made the occasion for loyal demonstrations The 
minister of trade, Christmas M0ller, leader of the Conservative 
party, was one of the first politicians to express Damsh antagonism 
toward the conqueror During the negotiations on the customs 
and currency union the first underground newspaper was printed 
In the autumn antidemocratic and pro-German forces tried 
their strength A nazwnfilterated farmers’ group and a group of 
industrialists and rightists attempted unsuccessfully to force a 
change of government In November the nazi party, under the 
leadership of F Clausen, tried a coup that ended in utter failure 
Around the New Yeai, 1941, the Germans tried in vain to have 
Staumng dismissed However, they succeeded m forcing two 
leading Social Democrats to resign from their party posts and 
used the ensuing conflict to press the government into delivering a 
number of destroyers to the German marines 
From the beginning of 1941 the Germans increased their efforts 
to absorb Denmark into “the new Europe” they cajoled and 
threatened the press for a “positive” attitude, inaugurated a Ger- 
man scientific institute, and arranged journeys to Germany for 
editors, trade union leaders and others (though the majority of 
those invited found excuses not to go) A crisis arose m April, 
when Henuk Kaufmann, who from the beginning of the occupation 
had detached himself from the government, concluded the Green- 
Imd treaty with the United States the government repudiated 
this step and dismissed him from office In May Iceland dis- 
solved the uiiion with Denmark, not awaiting the time when 
negotiations would be possible 

The Communists had taken a benevolent attitude toward the 
occupation, but after the German attack on the U S S R they were 
arrested and interned the Communist party being made illegal 
In July Damsh volunteers joined “Frikorps Danmark” to partici- 
pate in the war on the eastern front This was officially approved 
b> Scavenius but led, in connection with other tensions within 
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the ministry, to a crisis in July, when Scavenius threatened to 
resign 

In the autumn the Germans forced the government to sign the 
Anti Comintern pact, which provoked the first serious anti German 
demonstrations in Copenhagen Opposition against the Germans 
increased in 1942 In April Christmas M0ller and the Communist 
leader Axel Larsen, who had gone underground, founded the 
underground paper Frit Danmark Christmas Mdller fled to 
England in May and was elected chairman of the Danish council 
in London His broadcasts strengthened the will to resistance, 
and the first saboteurs, trained m England were parachuted into 
Denmark 

Gradually German lrntation matured In September, when 
Trikorps Danmark returned home on leave clashes between 
citizens and soldiers broke out because the population generally 
considered them traitors Moreover the Germans were extremely 
annoyed at the flight of Christmas M0llei and accused the Con 
servatives of duplicity As sabotage increased their anger grew 
Speeches and lectures by patriots woh more and more resonance, 
and sentences of imprisonment only augmented their number and 
audacity 

The king’s answer to a telegram from Hitler on his birthday was 
thought by Hitler to be too cold and unfriendly and was made the 
excuse for a change of action Their German minister was re 
called, the Danish minister in Berlin was handed his passport and 
for several weeks the Germans were completely silent as to the 
measures that they were going to take Then they demanded the 
resignation of the Social Democratic prime minister Vilhelm Buhl 
(who had taken office on Stauning’s death m May 1942) and the 
formation of a ministry that would actively collaborate with them 
Scavenius, though he despised German and Danish nazis, never 
theless was convinced of Germany’s strength he accepted the 
premiership, but was received with resentment both among the 
people and in parliament 

A new German representative in Denmark was now appointed 
Werner Best was reputed to be an intelligent nazi who wanted to 
restore quiet in Denmark and to be able to exhibit the country 
as a “model protectorate ” In pursuance of this policy the Ger 
mans in March 1943 permitted an election for the folketmg The 
democratic parties fought the campaign on a closed front, there 
was an enormous poll and the result was a resounding defeat for 
Danish naznsm But Best could interpret the result as a victory 
for the government and his appeasement policy 

During the summer of 1943 Danish German relations grew 
progressively worse Sabotage increased regaidless of warnings 
from the king and from the prime minister The Liberty council 
(Fnhedsraadet) was formed by representatives of all groups par 
ticipating in active resistance After the fall of Italy general 
unrest prevailed 

In August violent riots broke out in several cities, followed by 
waves of sabotage On Aug 28 Best handed the government an 
ultimatum demanding proclamation of martial law and death sen 
tences for acts of sabotage Unanimously the government rejected 
the German ultimatum the same day Next morning the German 



hshed between the Liberty council and the pohtical parties 
The Germans, assisted by Danish traitors, formed terror groups 
(. Schalburgkorps ), arranged countersabotage and murdered pa 
triots, the so called “clearing murders ’’ In June 1944 the popu 
lation of Copenhagen revolted and called a general strike ( folke - 
strejken ) For several days the situation was tense the Germans 
shut public utilities off and threatened to bombard the city, the 
stake seemed likely to spread to the provinces Finally the Ger- 
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mans accepted a compromise, by which the strike was called off 
and the German troops moved away from the cit> 

In September the Danish police, rightly suspected of helping the 
resistance, were arrested and sent to German concentration camps 
From then on lawlessness and terror reigned Several leaders of 
the resistance who had been interned by the gestapo in the Shell 
building in Copenhagen escaped when the building was destroyed 
by the RAT (March 21, 1945), and the gestapo’s archives 
disappeared in the flames 

From Feb 1945, with the defeat of Germany in sight, thousands 
of German civilian refugees began to arrive m Denmark On 
May 4, 1945, German forces m northern Germany, the Nether- 
lands and Denmark capitulated, and the next day British troops 
moved over the Danish frontier While the mam part of Denmark 
was liberated by British troops, soviet troops moved into Born 
holm, where on May 7 several places were bombed because the 
German troops refused to capitulate 

The Postwar Situation — A government under V Buhl, which 
included members from the pohtical parties and from the resist 
ance movement, was appointed on May 5 During the summer 
parliament abolished all legislation enacted under German pressure 
and passed laws for the prosecution of collaborators and war 
criminals In an election held on Oct 30 the Social Democrats 
lost 18 seats, the Radical Liberals 2 and the Conservatives 5, while 
the Liberals won xo and the Communists no less than 15 The 
Buhl ministry resigned and the Liberals formed a minority gov- 
ernment under Knud Knstensen, with the diplomat Gustav Ras- 
mussen as foreign minister 

During 1946 there were frequent stakes and often illegal ones, 
partly in support of demands for higher wages and partly because 
of dissatisfaction ovei the manner m which the prosecution of 
collaborators and war criminals was carried out Another ques- 
tion that gradually brought the government into conflict with the 
majority m parliament was that of South Schleswig After the 
liberation the government had declared that it would not seek 
immediate revision of the frontier and that it favoured self- 
determination for the Danish population of South Schleswig But 
as pro Danish sympathies manifested themselves there, groups in 
Denmark came to desire action toward recovering South Schles- 
wig for Denmark, and the prune minister’s speeches indicated 
his agreement with this policy On Oct 28, 1946, the folketmg 
was dissolved In the ensuing election the Social Democrats gained 
seats, while the Communists lost half of the number that they had 
had and the Liberals also lost some Knud Knstensen resigned, 
and the Social Democratic leader Hans Hedtoft formed a new gov- 
ernment King Christian X died and was succeeded by his son 
Frederick IX in April 1947 

After 1945 the government’s major problems were economic 
New investment was necessary to bring production back to prewar 
levels, and occupation costs had to be liquidated The 200,000 
German refugees who stayed in the country until 1949 increased 
these difficulties The Marshall plan was therefore of decisive 
importance for reconstruction From the second half of 1948 
economic prospects were better production reached prewar levels 
and rationing was abolished for most goods 

When the United Kingdom devalued the pound sterling in Sept 
1949 Denmark likewise devalued the krone, and price develop 
ments began subsequently to work against Denmark At the same 
time the liberalization of foreign trade entailed by membership of 
the Organization for European Economic Co operation presented 
more worries the Conservatives and the Liberals wanted to push 
liberalization but the government was reluctant 

An election m the summer of 1950 did not decitively alter the 
strength of the parties in the folketmg, but shortly afterward the 
Hedtoft government was replaced by a coalition of Liberals and 
Conservatives under Enk Enksen Economic troubles continued 
and rearmament contributed to the growing deficit The govern- 
ment introduced several measures to combat inflation and to limit 
imports, and early in 1952 there was some indication that the 
situation was beginning to improve 

Immediately after the war a delegation went to San Francisco 
to participate in the United Nations’ conference During 194s and 
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1946 the South Schleswig question occupied a dominating place in 
foreign relations, but from the beginning of 1948 questions of 
defense and potential alliances began to overshadow all other 
issues Denmark had hoped that the United Nations would in 
augurate a period of international co-operation, and despite the 
increase in soviet power and the disillusioning developments in 
eastern Europe the Danish prune minister declared that his country 
would join neither a western nor an eastern bloc But the Com 
munists’ coup in Czechoslovakia changed public opinion, and 
during the second half of 1948 Denmark, Norway and Sweden 
began negotiations for a defensive alliance In Jan 1949, however, 
these negotiations broke down, primarily because of Norwegian- 
Swedish disagreements 

The Hedtoft government suggested a Swedish-Danish defense 
arrangement, but this was rejected by the Swedes Thereupon 
Denmark in April 1949 accepted the invitation to join the North 
Atlantic Treaty organization This complete break with the 
traditional policy of neutrality was accepted by the majority of 
the people but was opposed by the Communists and, because of 
their belief m neutrality, by the Radical Liberals 

Denmark also joined the Council of Europe but rejected, to- 
gether with England and the other Scandinavian states, the 
continental European policy m this body The same attitude was 
taken toward plans for a European army Although Scandinavian 
defense plans had broken down, Denmark still tried to develop 
Nordic co operation Negotiations for a customs union came to 
nothing, but m 1952 closer co operation between the parliaments 
was planned 
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POPULATION 

The total population in 1950 was 4,281,275 ( cf 3,844,312 in 
194°), with an average of 258 per square mile The density in 
the islands 1, neirh twice that m the peninsula Against greater 
Copenhigen's i,t 6S 340 inhtbit.’nts in 1950 (890 130 m T9jo), the 
next 1 irgot to n Aarhus, had no 167 (99881), Odense 100940 
(8- 521), Aalborg -g 806 (55 6">) and Esbjcrg 48, 205 (33,155) 
Other proMnciiJ towns had not more then 40 coo each The urban 
population in 1950 amounted to hull the to*al that is to 2,105 8t 7 
(or, with suburbs included, 2,424360), wherea? in 18-5 it con- 
stituted onh one quarter the great conurlntion of the capital 
and the rapid growth oF the 1 irgcr prov ncial towns in the prcced 
mg decades recounted for most 01 this increase the 'malltr 
prouncial towns having been stagnating 

Oi the total population, >jS% belong to the Lutheran ehurih 
whieli was introdueed 15 earlj as 15,6 A- there is complete 
religious toleration, the other important Christian communities 


are represented, and 1 % oi the population is of no confession The 
king must be a Lutheran The primate is the bishop of Copen 
hagen, and there are nine dioceses 

Employment — Agriculture or fisheries provided the living, 
directly or indirectly, of 1,065,000 persons in Denmark in 1950, 
handicrafts and industry that of 1,285,000, commerce and finance 
that of 485,000, transportation that of 248,000, and admimstra 
tive and intellectual occupations that of 268,000 Classed as 
“economically inactive” were 420,000 (Figures include children 
and dependents ) 

At the opening of the 20th century unemployment was about 
10% (annual average) In 1913 it had sunk to 7 3%, but it in- 
creased to 18 1% m 1918 because of the deterioration of Danish 
economy during World War I In the 1920s the average unem 
ployment was 16%, and dunng the international depression in the 
early 1930s it rose further to 25%-30% It had sunk to 18 4% 
in 1939 but increased to 23 9% the next year on account of the 
situation created by World War II It sank to 8 7% (annual aver 
age) in 1948 but rose slightly, to 9 6 %, m 1949 As, however, 
much work in Denmark is seasonal, a truer picture of unemploy 
ment will be found in the monthly percentages than in the annual 
average The maximum monthly percentage in 1949 was 18 2 
(December), the minimum 4 7 (June) In fact, Denmark had full 
employment m the later 1940s Moreover, social insurance al 
leviated the difficulties of the unemployed after World War I 
(E E E , H Ln ) 

GOVERNMENT AND ADMINISTRATION 

Constitution — The constitution of Denmark is laid down in 
the act of June 5, 1915, amended m 1920 on the restoration of 
North Schleswig m accordance with the treaty of Versailles Leg 
lslative authority rests jointly with the crown and parliament, 
the executive power is vested m the crown, while the administration 
of justice is exercised by the courts Parliament consists of two 
chambers, the landsting (senate) and the Jolketmg (lower house) 
The franchise is held by all persons over 25 years of age The 
members of the folketmg numbered 151 (including 2 from the 
Faeroe Islands) in 1951 , they are elected for four years Of the 
members of the landstmg, 57 (including one from the Faeroe 
Islands) are elected by the votes of the folketmg' s electors who are 
over 35 years of age, while 19 members are elected by the former 
landstmg The ngsdag (parliament) must meet every year on the 
first Tuesday m October The privy council is the highest execu 
tive power m the state, it deals with all new bills and all impor 
tant government measures For administrative purposes there 
are 22 amter (counties), each of which is under the superintend- 
ence of a governor Local government is largely m the hands 
of the municipal councils 

Education — Since 1814 education has been compulsory for 
those between 7 and 14 years The school laws of 1937 made this 
instruction free However in 1949 only 35 of these schools were 
government institutions, 3,713 were maintained locally and 364 
were private Teachers are trained in about 20 teachers* schools 
After five years of elementary instruction, a pupil may receive 
four years of secondary education and may then proceed to a high 
school, of which there were about 430 at mid century Here there 
is a choice between classical, modern-language and scientific 
courses terminated by a state examination There are approxi 
mately 60 popular high schools for adults, ally private but assisted 
by the state For specialized study there were 27 agricultural 
schools at mid century (one including veterinary courses), two 
dairy schools, more than 200 commercial schools and more than 
300 technical schools, as well as institutions for dentistry, phar- 
macy, music and art Copenhagen university was founded m 1479 
and had about 6,000 students in 1950 Aarhus university, founded 
in 1928, had about 1,500 students Women are received on a 
parity with men in all departments There are 1,300 public li- 
braries 

Defense — The principle of national conscription was adopted in 
1849 Recruits are enrolled at 17 and receive instruction of at 
least 18 months between the ages of 19 and 25 Liability to call 
extends over 16 years, in two classes 
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During the German occupation 1940-45 the Danish army was 
dissolved and its equipment taken over by the Germans Having 
joined the North Atlantic Treaty organization, however, Den 
mark started to rearm The Army act of 1951 brought the total 
strength of the army under war conditions to 100 000 men, that 
of the home guard to 40,000 The navy was by 1954 to comprise 
smaller vessels for coastal guard, motor torpedo boats mine layers 
and mine sweepers, escorting vessels and submarines, the air force, 
nine squadrons of fighters 

ECONOMICS 

Agriculture — One of the most significant facts of the Danish 
economy is the high ratio of productivity of the land 90% is 
productive and 75% actually farmed (3,145,000 ha in 195°) 
Farm Holdings — Denmark possesses an unusually large num 
ber of freehold faims — 95% as against 5% rented In the first 
half of the 20th century a trend toward tenantry could be dis 
cerned in many countries but Denmark proceeded in the opposite 
direction The conscious governmental attempt to subdivide large 
farms and to establish agricultural workers on independent hold 
mgs began with the legislation of 1899 and was reinforced by the 
three land laws of 1919 and by the acts of 1933, 1934, 1948 and 
1949 Co operatives helped to make small farm operation profit 
ible, and animal husbandry, a prominent feature of their activity, 
also lent itself to small individual enterprise 
The Small Holdings acts and the agricultural expansion of the 
country resulted in the subdivision of large estates, the parcelling 
out of glebe land and the abolition of leasehold Tiny parcels 
were added to other small holdings or enlarged by land from larger 
farms The steady growth of independent small farms under 
the law of 1899 and its amendments is shown in Table I 


Table I — Increase of i»nall Farms Under the Act of i8$p and Its 
Amendments 



The addition of the 7,203 farms established under the acts of 
1919 biought the aggregate number (1900-49) of newly estab 
lished farms under the Small Holdings acts to 25,626 State loans 
to farms established under the acts of 1919 amounted to 96,300, 
000 Kr , bringing the total of state loans and state grants to small 
holding farms (1900-49) to 281,500,000 Kr 
Purchasers under the acts of 1919 of glebe land, fiefs or estates 
paid no purchase sum but only an annual interest to the govern 
ment In effect these holders become owners 
The distribution of farms according to size is shown in Table II 
The total of farm holdings in July 1946 was 208,147, represent 
ing a notable increase over the 171,495 of 1903 However, it 
must be remembered that the acquisition of South Jutland m 1920 
added 14,364 farms 

Production and Marketing — During the period from 1875 to 
1950 Danish agricultural production increased rapidly, though 
World Wars I and II and the agricultural depression m the early 
1930s brought some temporary failing off The crop yield in 
creased 250%, mainly through the purposeful application of 
science m the breeding of plants and a more enlightened use of 
manure and fertilizers, apart from expansion of the area cultivated 
The increase of crop yield is shown m Table III 
In Table III statistics include the crops of gram, hay, potatoes, 
fodder, beets, sugar beets and chicory roots, but not green fodder, 
the crop of which in 1949 was estimated at 36,500,000 hectokilos 
of barley, thus bringing the aggregate crop yield in 1949 to 
129,800000 heUokilos of barley 
Barley and oats in 1949 accounted for about 80% of the total 
grain crop, which was 41,130,000 hg Fodder beets made up 
about 80% of the root crops, which in 1949 totalled 246,610,000 
hg Production of hay amounted to 78,000,000 hg 


Table II —Distribution of harms According to Size 
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The increase of harvest yield together with the importation of 
gram and feeding stuffs, the latter in 1949 amounting to 324,000, 
000 Kr , made the Danish specialization in animal husbandry 
possible The rise m the livestock production, which began in the 
1880s, must also be attributed to the application of science in 


Table III —Crop held 



ress is shown in Table IV 

As is apparent from Table IV, World Wars I and II injured the 
industrialized agricultural economy seriously The intensive sub 
marine activity in the last two years of World War I and the 
German occupation of Denmark in World War II made the un 
portation of gram, feedmg-stuffs and fertilizers difficult or impos 
sible, consequently the number of farm animals was reduced The 


Table IV —Number of Farm Animals 
(In thousands) 
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♦Figures even before 1920 include South Jutland for purposes of comparison 
tFlgures for 1946 


stocks of horses and cattle of course fluctuate less widely than 
those of pigs and poultry, which can be adjusted very quickly to 
changing conditions The peak in livestock production was reached 
at the beginning of the 1930s, the number of pigs being 5,453,000 
m 1931, but the international agricultural depression of that time 
caused a severe reduction The increase m number of horses 
during World War II was the result of shortage of fuel , but after 
the war tractors took the place of thousands of horses 

During World Wars I and II not only the number of cows, but 
also the yield of milk per cow was drastically reduced it fell from 
2,750 kg in 1914 to 1,810 in 1919 and from 3^95 in 1938 to 
2,323 in 1942 In 1949 the milk yield per cow reached 2,994 kg , 
and by 1951 it was estimated to be near that of 1938 However, 
the milk’s percentage of butterfat rose so that 2 2 kg of milk were 
used for producing 1 kg of butter in 1949 as against 23 6 kg m 
1929 Nevertheless butter production fell from 183,000,000 kg 
in 1939 to 109,000,000 kg in 1942, though m 1950 it came up to 
the level of 1939 

The aggregate production of animal husbandry showed in 1950 
the following figures (in parentheses the annual average for 
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I93S-39) milk 5,400,000,000 kg (5,270 000 000), butter 179 
000,000 kg (180,000,000), cheese 59000000 kg (33,000,000) 
meat of oxen and calves 170,000,000 kg (176000000), bacon 
pork fillets etc 557,000,000 kg (329 000,000) , eggs 132,000,000 
kg (120000000) 

In 1913 Denmark exported agricultuial produce worth about 

550,000,000 Kr , about 97% of which was made by animal prod 
ucts The value of agricultural products expoited rose to 1,174 
000000 kr in 1927, more than double that of such exports m 
1913, by 1950 it had risen to 2,826,000,000 Kr , 95% of which 
was made by animal products (See Table V ) 


Table V — Export of inimals and Animal Products 



Both change and increase in the agricultural and animal products 
and their export between 1910 and 1949 were largely the result 
of demand in the foreign market — especially in the British, to 
which Denmark shipped by far the greater portion of her produce 
In World War II, however, German} was the mam importer of 
Danish agricultural products (See Table VIII ) 

Co operatives — Agricultural production and marketing in Den 
mark undoubtedly owed much to the growth of farm organizations 
Associational promotion began as far back as the founding of the 
Royal Agricultural society (1769), and both it and numerous 
special societies stimulate breeding and other improvements By 
1950 local farmers’ associations had 141,900 members and small- 
holders’ societies 114,000 members, each group in a national 
federation The national federation of farmers’ associations estab 
hshed a joint organization with the Federation of Danish Co 
operative Societies known as the Agricultural council ( Landbrugs - 
faadet) This council and the national federation of small- 
holders’ societies represent agriculture in dealings with the gov- 
ernment and with industry and in foreign trade Numerous 
co operative societies flourish, and in the important dairy and 
bacon business they dominate the scene In 1950 there were 
1,566 dames, of which 1,321 were co operative societies, and 61 
co-operative bacon factories About 85% of all cows belong to 
dairy farms that are members of the co operative organization, 
and 75% of the pigs belong to the 70% of farm members of the 
bacon-factory co-operative Only about 30% of the egg produc 
tion is co operatively organized, but even this is of great impor- 
tance m the maintenance of standards for the export trade The 
extraordinary success of the Danish farmers m managing their 
co operative societies, following the establishment of the first 
daily cooperative society m 18S2, resulted largely from the 
spread of adult education and especially the folk high schools 
' Financial Returns — After the long period of depression at the 
close of the 19th century prices improved, and the relatively few 
financial accounts available for the years 1910-13 show an aver 
age yield of interest on capital invested in well-managed farms 
of about 4 % t - 3 % During the first years of World War I the 
prices of com and seed, as well as of live animals and meat, rose 
considerably, increasing the capital yield for large and middle- 
fed farms In the later years of the war, prices of eggs, bacon 
and dairy products rose, increasing the returns on small farm in- 
vestment, 30 that the average yield of interest rose to 8 3% m 
*918-19 A. sharp decline to o 9% occurred m 1921-22, and in the 
following ten years the average yield of interest was from 1 1% 
to 6 4% The international agricultural depression brought an 
average loss of 0,4% on agricultural produce in 1931-32) when 


the depression was overcome the average yield of interest rose 
to 3 8^ in 1939-40 Rising prices during World War II in 
creased the interest to 7 i c f in 1940-41 ind to 6 b c ' c in 1943-44 
but much of this increase was also caused by reduction of live 
stocks (see Table IV) When the reduction was stopped after the 
war and prices were reduced the average yield of interest dropped 
to 23% in 1945-46 As the result of a very good harvest in 
1948, increased prices and a considerable rise in live stocks, the 
interest rose to 6 5 % in 1948-49 
Fisheries — In the course of the -’oth century the fisheries were 
rejuvenated as an export industry through improvements in means 
of transportation and expansion in Icelandic and Greenland waters 
In 1940 Denmark had 7,513 rowboats, 743 sailboats and 7,640 
motorboats The fish market of Copenhagen which contributed 
largely to that city’s supremacy remains a visual and olfactory 
memory to visitors About 20,000 persons were directly engaged 
m fishing in 1950 and numeious others were dependent on it 
workers in herring oil factories, merchants, netmakers, boat 
builders and motor makers (most of the motors and gear are 
manufactured in Denmark) Both the quantity and the value of 
the total hiul increased after 1900 The value is shown in Ta 
ble VI 


Tablf VI — I icld of Fislrcnis 
(In million kroner) 
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The quantitative yield of fisheries m 1949 was 227,000,000 kg 
consisting largely of plaice (flatfish), with cod, herring, mackerel 
eel and haddock following m order of importance, of this total 

127.000. 000 kg were exported usually fresh, ice packed or live 
Coastal fishing supplies mostly cod, plaice, eels, herring and mack 
erel, while deep sea fishing yields cod, plaice and haddock 

The fishermen have marketing and purchasing co operatives, 
though not on the same scale as the farmers’ societies 
Other Industries — Compared with agricultural produce and 
fisheries, the natural resources of the country are of minor 1m 
portance Though coal is found in Bornholm, neither coal nor 
metals can be profitably mined anywhere Extensive strata of 
bog iron ore in Jutland are used for purifying purposes in gas 
works The newer chalk is utilized m lime burning and also foims 
the basis of an important cement industry Tertiary and glacial 
clays are used m the tile industry, while calcareous deposits of clay 
have been widely utilized, particularly in Jutland, for soil 1m 
provement Bornholm supplies gramte for building and paving 
and kaolin for the chma and paper manufactures 
Danish industry produces primarily for home consumption, 
though certain products, such as diesel motors, steam and motor 
ships, dairy and agricultural machines, refrigerators, cement ma 
chines, Portland cement, sugar, pharmaceutical products and 
electrical equipment, are exported m large quantities Though 
there are no iron mines there is a large casting and machine- 
building business Textile manufacturing is important for the 
home market, as are margarine factories and the breweries (which 
also export) Bicycles are also manufactured and provide the 
most popular transportation for Copenhageners 
In the 1930s and the 1940s the export of industrial produce was 
increasing rapidly, and m 1950 it provided 1,537,000,000 Kr or 
33% of the aggregate Danish export 
The metal industries employ the most workmen (130,000), 
food processing employs 85,000, earthworks and building 102,000, 
textile and footwear industries and clothing 97,000, woodworking 

41.000, and chemicals 30,000 About one-quarter of the total 
number of industrial workers are women The internal wholesale 
trade employed about 84,000 in 1948, retail establishments 188,- 
000, and cafes and restaurants 46,000 

Table VII shows the development of handicraft and industry 
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Table VII —Handicrafts and Industries 



Commerce and Shipping — The per capita rate of Denmark’s 
foreign commerce is exceptionally high This commerce depends 
especially on Great Britain, to which Denmark in the first three 
decades of the 20th century sent about 60% of its exports In 
the years just prior to 1940 the proportion of trade with Britain 
declined slightly because of the “Buy British” policy inaugurated 
in the United Kingdom in the early 1930s and never completely 
overcome by trade agreements Conversely, trade with Germany 
increased somewhat after 1930 because of German military and 
economic preparations, and during the German occupation of 
Denmark in World War II most Danish exports were sent to 
Germany or to German controlled territories After the war trade 
with Great Britain was resumed and the United Kingdom again 
became the main purchaser of Danish exports Details are given 
in Tables VIII and IX 


Table VIII — Imports and Exports, Value and Distribution 
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Denmark’s favourable position for shipping gives it a large mer 
cantile marine m proportion to its population, with 300 tons per 
1,000 inhabitants in 1950, the aggregate tonnage being 1,307,000 
tons The number of steamships fell from 651 in 1915 to 311 in 
1950, but motor ships increased from 27 to 348 and combination 
sail motor ships from 370 to 1,412 Sailing vessels of more than 
20 tons had almost disappeared, dropping from 870 to 3 Denmark 
was one of the leaders in the modern transition to motor ships, 
building them both for itself and others m its diesel works 
Danish vessels carry about three fifths of the country’s sea-borne 
trade and do a large foreign business, which in 1930 rendered a 
net amount of about 475,000,000 Kr 
Communication — Regular connection with England is by sea 
from Esbjerg to Harwich There are ferry passages for travellers 
and trains from Gedser to Wamemunde (eastern Germany) and to 
Grossenbrode (western Germany) and Swedish services from 
Copenhagen to Malmo and from Elsinore to Helsingborg Elsinore 
and Helsingborg also form a link m communications with Norway, 
another fine being from Frederikshavn (to Oslo) The main 
land route is the railway yia Padborg and Schleswig to Hamburg 
Denmark possesses about 5,000 km of railways, nearly half of 
this total belongs to the state, and the state and the larger towns 
hold nearly all the shares in the “private” lines There are highly 
organized tram-ferry schemes for communication between Zealand 
and Fyn and between Zealand and Jutland A bridge (800 m ) 
connects Fyn and Jutland, and another bndge (3,200 m ) connects 
Zealand and Falster Motor transport is highly developed, the 
number of motorcars was 169,194, of motorcycles 16,691 in 1949, 
and the total length of principal roads was 8,162 km , of byroads 
44,854 km Copenhagen is a centre of international air traffic 
S A S (Scandinavian Airlines System, a joint Danish, Norwegian, 
Swedish enterprise) serves European and intercontinental lines 
Finance, Exchange and Banking — After World War I 
ended in 1918 Denmark experienced a great credit expansion, due 
to loans abroad and to the state internally, to the demands of a 


Table IV — Principal Commodities Imported and Exported 



refreshed trade and to the development of South Jutland The 
krone fell below par and it required steady state policy to bring it 
up to its gold parity by Jan 1, 1927 Agriculture suffered but 
was able to weather the difficulties caused by this deflation Then 
the British pound sterling collapsed in Sept 1931, and the Damsh 
krone was affected with it T rom that time until 1940 Denmark 
adjusted its currency as well as possible to the pound sterling, as 
one of the so called sterling bloc During this period state regula 
tion of the imports was required to prevent the krone from falling 
below the rate of 22 4 Kr to the pound sterling During the 
German occupation from 1940 to 1945 financial relations with 
Great Britain and the pound were severed, but after the libera- 
tion in May 1945 Denmark again attached itself to the sterling 
bloc The exchange rate was now 19 36 Kr to the pound sterling 
and was maintained when the British pound was devalued in 
Sept 1949, the krone being devalued with the pound 

The Nationalbanken had been compelled to finance the German 
occupation, issuing about 8,000,000,000 Kr from 1940 to 1945 
About 3,000,000,000 Kr were confiscated through extraordinary 
taxation in 1945-46, but the remainder of the issue, together with 
a credit expansion in order to modernize industnes and handicrafts 
and to make possible the importation of necessary goods, caused 
an inflationary development of prices, so that state regulation 
of foreign trade and of prices had afterward to be maintained 

The old joint stock private National bank, successor to the 
Rigsbank founded in 1813, was reorganized in 1936 as National- 
banken It is the only bank of issue and is controlled by a board 
of governors (25) who are chosen by the government, the ngsdag, 
the ministry of trade and by the board itself At mid 20th century 
there were three large private banks and 158 smaller ones, the 
three large ones doing about one-half the total business There 
were 506 savings banks, with deposits, in 1949, of 4,845,000,000 
Kr The Bourse is in Copenhagen Insurance companies several 
dating from the 18th century, do a large business abroad as well 
as at home 

Bibliography— Ministry of Foreign Affairs and Statistical Depart- 
ment, Denmark (Copenhagen, 1939), Statistisk Aarbog (Copenhagen, 
annual) and Statistisk Eflerretnmger (weekly) , Delegations for North- 
ern Economic Co operation, The Northern Countries m World Econ- 
omy (Helsingfors, 1937)1 H L Westergaard, Economic Development 
m Denmark before and during the World War (Oxford, 1922), F C 
Howe, Denmark, the Co operative Way (New York, 1936), Institute 
of Farm Management and Agricultural Economics, Thirty Years of 
Farm Accounts and Agricultural Economics in Denmark (Copenhagen, 
1948) , A Axclsen Dreyer, Den Danske Andelsbevaegelse (Copenhagen, 
i943)i J K Kristensen, Del Danske Landbrug (Copenhagen, 1944) 
(FDS.HLs) 

DENNEWITZ, a village of Germany, in the Prussian prov- 
ince of Brandenburg, near Juterbog, 40 mi S W from Berkn It 
was the scene of a decisive battle on Sept 6, 1813, m which Ney, 
with an army of 58,000 French, Saxons and Poles, was defeated 
with great loss by 50,000 Prussians under Bulow and Tauentzien 

DENNIS, JOHN (1657-1734), English critic and dramatist, 
was born in London, and educated at Harrow and Cambridge 
After travelling for some time on the continent he settled m 
London, and obtained, through the patronage of the duke of Marl 
borough, a small place in the customs, which he sold for a small 
charge covering a long period of years His first successful plays 
were A Plot and No Plot (1697), a satire on the Jacobites, and 
Rinaldo and Armida (1699), and Liberty Asserted (1704) Apptus 
and Virgmms (written 1705 and produced at Drury Lane 1709) 
was satirized by Alexander Pope in the Essay on Criticism 
Appius reddens at each word you speak, 

And stares tremendous, with a threatening eye, 

Like some fierce tyrant in old tapestry 
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Dennis replied in 1712 with Reflections on the Essay, and 
the quarrel was pursued in a series of pamphlets provoked by 
various incidents He also quarrelled with Joseph Addison, and 
published Remarks upon Cato (1713). which drew from Pope the 
Narrative of Dr Robert Norris, concerning the strange and de- 
plorable Frenzy of John Dennis (1713) In the end Pope and 
Dennis were reconciled, and exchanged friendly letters But Den 
ms’ best claim to remembrance lies neither in his plays nor in his 
literary quarrels but m the body of his, on the whole, sane critical 
work He had the prejudices of his time, and is tiresomely in- 
sistent on poetical justice 

The most important of his critical works are The Advancement and 
Reformation of Modern Poetry (1701) , The Grounds of Criticism in 
Poetry (1704) , and An Essay on the Genius and Writings of Shake- 
speare (1712) 

Dennis’ Miscellanies m Prose and Verse were collected in 1693 
See H G Paul, John Dennis, His Life and Criticism (New York, 
1911) , and Elwin and Courthope’s Works of Pope (1871-79) 

DENNISON, a village of Tuscarawas county, Ohio, USA, 
80 mi S by E of Cleveland, on federal highways 36 and 250 
and the Stone fork of the Tuscarawas river, served by the Penn 
sylvama railroad The population was 4,435 in 1950 and 4,4:3 in 
1940 by the federal census 

DENOMINATION, the giving of a specific name to any- 
thing, hence the name or designation of a person or thmg (Lat 
denommare, to give a specific name) In arithmetic it is applied 
to a unit m a system of weights and measures, currency or num- 
bers The most general use of “denomination” is for a body of 
persons holding specific opinions, usually religious, and having a 
common name, or for the various "sects” into which members 
of a common faith may be divided “Denommationahsm” is thus 
the principle of emphasizing the distinctions, rather than the com- 
mon ground, in the faith held by different bodies professing one 
sort of religious belief This use is particularly applied to that 
system of religious education by which children belonging to a 
particular religious sect are instructed m the tenets of their belief 
by members belonging to it and under the general control of 
the ministers of the denomination 

DENON, DOMINIQUE VTVANT, Baron de (1747- 
1825), French artist and archaeologist, was bom at Chalon sur- 
Sa 9 ne on Jan 4, 1747 He studied law in Pans, and in his twenty- 
third year produced a comedy, Le Bon Phre, which obtained a 
succhs d’estime Louis XV entrusted him with the collection and 
arrangement of a cabinet of medals and antique gems for Madame 
de Pompadour, and appointed him attache to the French em- 
bassy at St Petersburg On the accession of Louis XVI Denon 
was transferred to Sweden , but he returned, after a bnef interval, 
to Paris with the ambassador de Vergennes, who had been ap- 
pointed foreign minister In 177 5 Denon was sent on a special 
mission to Switzerland, and visited Voltaire at Femey He made 
a portrait of the philosopher, which was engraved and published 
on his return to Paris He spent seven years (1780-87) at Naples, 
first as secretary to the embassy and afterwards as chargfl 
d'affaires, After a bnef interval spent m Pans he returned to 
Italy, living chiefly at Venice During the Revolution he returned 
to Pans, where he was protected by his friend the painter David 
At Bonaparte’s invitation he joined the expedition to Egypt, and 
there made numerous sketches of the monuments of ancient art, 
sometimes under the very fire of the enemy The results were 
published m his Voyage dans la basse et la haute Bgypte (2 vol 
fol, with 141 plates [Pans, 1802]) From 1804 to i8rs he was 
director-general of museums He accompanied Napoleon m his 
expeditions to Austna, Spain and Poland, advising the conqueror 
in his choice o 4 spoils of art from the vanous cities pillaged 
He died m Pans on April 27, 1825 He left unfinished a history 


DEN 01 ATION, m logic, a technical term used strictly as 
the correlative of connotation, to describe one of the two func 
tions of a concrete term (from Lat denotare to mark out, speci 
fy) The concrete term “connotes” attributes and “denotes” all 
the individuals which, as possessing these attributes, constitute 
the genus or species described by the term Thus, “cricketer” 
denotes the individuals who play cricket and connotes the quail 
ties or charactenstics by which these individuals are marked In 
this sense, in which it was first used by J S Mill, denotation is 
equivalent to extension, and connotation to intension It is dear 
that when the given term is qualified by a limiting adjective the 
denotation or extension diminishes, while the connotation or m 
tension increases , e g , a generic term like “flower” has a larger 
extension and a smaller intension than “rose”, “rose” than “moss 
rose ” In more general language denotation is used loosely for 
that which is meant or indicated by a word, phrase, sentence or 
even an action Thus, a proper name or even an abstract term 
is said to have denotation (See Connotation ) Some writers 
would confine the term denotation to real things (as distinguished 
from merely imaginary ones) and use “extension” in the wider 
sense In that case, the term “fairy” would have extension but 
not denotation 

DENSITY The density of a substance is the mass of a unit 
volume of the substance 

Density determinations can be made using simple laboratory 
apparatus and a high degree of precision is often obtainable 
Accurate density determinations 
form a means of estimating the 
molecular weight of gases The 
density of crystals examined is 
valuable in X-ray analysis of 
crystal structure and may be used 
in connection with X-ray data to 
obtain the molecular and atomic 
weights of substances in crystals 
Density determinations are used 
in the study of the constitution 
of liquids and solutions, of the 
dissociation of gases and of the 
effects of cold working on metals 
Lord Rayleigh’s investigation of 
the density of “atmospheric m 
trogen” led to the discovery of 
argon The density of alcoholic 
solutions is a measure of the al 
cohol content on which taxes are 
assessed The amount of “heavy 
water” present in ordinary water 
is calculated from the density In 
the evaluation of other physical 
constants (surface tension, vis- 
cosity, etc ) the density of the 
substance under investigation 
must be known 

These examples suffice to show 
ways in which the knowledge of 
Figs t 5 —forms of pyknometer the density of materials is of 
service and indicate why the 
density is a fundamental property of matter 

Units of Density. — Density may be expressed m terms of any 
consistent units of mass and volume as, for example, pounds per 
gallon, pounds per cubic foot, grams per cubic centimetre or 
grams per millilitre 

The most generally used unit is grams per millilitre The litre 
is defined as the volume occupied by one kilogram of pure water 
at 3 98° C (this is the temperature at which water has the maxi- 
mum density and the minimum change m density with tempera- 
ture) The millilitre is one one-thousandth of a litre, while the 
cubic centimetre is the volume of a cube one centimetre on an 
edge Although the millilitre and the cubic centimetre may be 
considered as being synonymous for practical purposes, they are 
actually defined m terms of independent standards, the kilogram 
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and the metre In precise work the difference (1 ml =1 000028 
c c ) must be kept in mind 

The symbol d is frequently used to represent the density while 
the symbol d tl / h represents the specific gravity (the weight of a 
given volume of substance at temperature h divided by the weight 
of an equal volume of water at temperature Q dm. is identical 
with the density m grams per millilitre 

Temperature and Pressure Effects — In general, an increase 
m temperature or a decrease in pressure results m a decrease m 
density These effects are large for gases so that both the tem 
perature and the pressure must be taken into account in deter 
mining and reporting the density The effect of moderate changes 
in pressure on the density of liquids or solids may be ignored, 
but the effect of temperature must always be taken into account 
Determination of the Density of Liquids.— Pyltoowefer 
Method — The density may be calculated readily from the weight 
of liquid required to fill a vessel of known volume A pyknometer 
is a vessel that can be filled with precision, is easy to clean and 
weigh and can be brought to a uniform temperature Five con 
ventional forms of pyknometer fulfilling these requirements are 
illustrated in figs 1 to 5 

The quantities required to determine the density of a liquid 
are (a) W f , the weight of the empty pyknometer, (b) Wp„„ the 
weight of the pyknometer filled with water or other liquid of 
known density, and (c) W p i, the weight of the pyknometer filled 
with the liquid whose density is to be determined 
The density of the liquid di is calculated from the relation 



where Mi is the mass of the liquid filling the internal volume V 
of the pyknometer This volume is in turn obtained from the 
mass Mm of the liquid of known density d tu required to fill the 
pyknometer 

(2a) since d„=^ (ab) 

The masses Mi and M w are obtained from the observed weights 
W P i, Wpw and W v by correcting for the difference between the 
buoyant effect of the air on the contents of the pyknometer and 
on the weights used to balance the contents If the density of 
the air <7 does not change between the time of weighing the 
empty pyknometer and the time of weighing the pyknometer 
filled with liquid, 

Mi = (W#-WJ + (v- W #-^* y ( 3 ) 

where A is the density of the weights used Similarly, 

M u ={W va -W P )+(v- W ’ n °~ W,, y (4) 

The difference in density between the unknown and standard 
liquids is obtained by subtracting equation 2b from equation 1 

dl-dm=¥l=M?L ( S) 

Substituting in the values for Mi and M m (equations 3 and 4) 
and simplifying, 



This form of the equation is most convenient where small 
differences in density are being determined as in isotopic analyses 
The volume V is obtained by combining equations 2a and 4 and 
need be calculated only to the precision required by the density 
difference The factor ( i—cr/A ) has the numerical value 
o 99986 when ms 12 mg per millilitre and A is 8 4 (brass 
weights) and may be neglected therefore if errors as large as 2 
parts m 10,000 m the density difference can be tolerated 

In the above discussion it has been assumed that the density 
of the air has remained constant throughout the weighing opera 
tions If this is not true, equations 3 and 4 must be modified to 
take into account the true air density prevailing during each 


weighing operation The eftect of the buoyancv of air may be 
eliminated entirely by using a tare of approximately the size and 
weight of the filled pyknometer 

Sinker Method — A hollow glass cylinder with closed hemi- 
spherical ends that can be suspended from a balance pan bv 
means of a wire forms a convenient sinker for density detennma 
tions It is necessary to load the sinker so that it will sink in any 
liquid whose density is to be determined 

When a sinker is weighed suspended in a liquid, the buoyant 
effect of the surrounding liquid is equivalent to an upward force 
on the sinker equal to the mass of liquid displaced If this up 
ward force is determined (the apparent loss in mass of the sinker 
on being immersed in the liquid) and the volume of the sinker 
is known, the density may be calculated from equation 1 The 
sinker is weighed (a) in air (W a ), (b) suspended in water (W w ) 
and (c) suspended m the liquid ( W 1 ) The first and second 
weighings serve to determine the volume of the sinker and the 
first and third weighings determine the mass of an equal volume 
of liquid By considering these weights in the same manner as 
m the case of the pyknometer, it can be shown that if the liquid 
and water are at the same temperature, 



V may be calculated from the relation 



As in the pyknometer calculations the factor (1 — <r/A) may be 
neglected in most cases 

The sinker method is much more convenient than the pyknom 
eter method for determining the density of a liquid at a sequence 
of temperatures If the sinker has not quite attained the tem 
perature of the surrounding liquid, the resulting error is of much 



Fig e — Westphal Balance 


less consequence than if the liquid inside a pyknometer has not 
attained the temperature measured outside 
N S Osborne, E C McKelvy and H W Bearce investigated 
the densities of mixtures of ethyl alcohol and water using both 
the pyknometer and sinker methods Their work might be con 
suited for details of both methods 
The Westphal balance is an application of the sinker method 
in which the upward force on a sinker is measured directly on a 
balance of the steel yard type The balance is shown diagram 
matically in fig 6 Such a balance is usually provided with three 
sizes of weights, the largest having a value in grams numerically 
equal to the volume of the sinker in millilitres, the next size 
have one tenth this weight and the smallest one one-liundredth 
The positions of the heaviest weights on the balance arm give the 
units and first decimal place of the density, the position of the 
next smaller weight gives the second decimal place and that of 
the smallest the third decimal place A chainomatic balance may 
be used conveniently in place of the balance illustrated 
The chief error m the sinker method is the uncertainty con 
cernmg the surface tension effects on the supporting wire This 
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effect is minimized by using a fine wire 
and by treating it m a way that will assure 
the wire’s being wet by the liquid Plat- 
inum wires are usually coated with a light 
layer of platinum black To avoid this er- 
ror completely two types of totally sub- 
merged sinkers have been developed A 
Pollard devised the type shown in fig 7 It 
is a specially designed float A which is sup- 
ported on a flat surface BC by a small 
sphere D fused on the float When wholly 
immersed in a liquid the float is free to 
rotate m a vertical plane about D and 
takes up a position of rest in which its 
inclination to the horizontal is dependent 
on the density of the liquid 
The chain hydrometer, fig 8, designed 
by C W Foulk, consists of a float to 
which is attached a light chain The other 
end of the chain is fastened to a hook on 
a movable cylinder B This cylinder is 
graduated, and the position of the float 
with respect to the graduations measures 
the density of the liquid in which the sys- 
tem is immersed 

For the determination of small differ- 
ences m the deuteunum or heavy oxygen 
concentration m water a method sensitive 
to changes of 1 part per 1,000,000 or less 
in the density is required One such method 
consists m determining the temperature at 
which a suitable float will neither rise nor 
sink when immersed m the liquid under 
investigation A difference of 0005° C m 
the temperature of floating equilibrium 
may correspond to a difference in the 
density of 1 part per 1,000,000 at 25 0 C 
One advantage of this method is the small 
volume of liquid required since the sensi- 
tivity is independent of the size of the 
float Densities of samples as small as one- 
. tenth millilitre have been determined using 
floats the size of a gram of wheat The 
bah bach technique and methods of calculation are 

ob alcohol in pharmaceutical discussed by M Randall and B Longtin 
o'hbmins '"him istb t ‘anal't Floats sensitive to slight changes m ex- 
'cal^ditioh vol hi p »ai ternal pressure have also been used to 
Fio* 8 — professor determine small density differences Here 
foulk s chain hydrom the pressure at which the float will neither 
eter nse nor sink at constant temperature is a 

a ii m ordinary so oo measure of the density 
oraduatAd cyiind.r^or fao^ Hare>s Method —. A long inverted U 
not be«n graduated B ” tube is held with one limb (A) dipping 
« oradiiaua tube, 20 cm mto a liquid and the other limb (B) 
«°de diameter, bearing mo dipping into a second liquid By applying 
mark> o is mm apart suction to a branch tube at the top of the 
C t« a rubber »iopper {j each 0 f the limbs is partially filled with 

liquid If dy is the density and hi the height of the liquid in A, 
and and fa are the density and height in B, then 


' d 2 =d?~ 

fa 

The method oi balancing the pressure resulting from columns of 
liquids of different densities has been used m sensitive density 
measurements by 0 Fnvold 

Effect of Dissolved Air — It has been shown that the difference 
in density between water saturated with air at atmospheric pres- 
sure and air free water is of the Order of i to 2 parts per 1,000,- 
oop This difference may be neglected except in work of unusual 
sensitivity However, air is 10 to 100 times more soluble in or- 
ganic liquids than it is in water In the case of such liquids a 
[ statement indicating whether the sample tested was air-saturated 


or air free must be included if the density is to be defined more 
accurately than one unit in the fourth decimal place 

Temperature Control — Ihe coefficient of expansion of most 
liquids and solutions lies in the range 00005-0002 reciprocal 
degrees at room temperature The temperature therefore must be 
defined within at least 0 i° C if densities are desired to a few 
parts per 10,000, to within ooi° C if densities are desired to a 
few parts m 100,000, etc In order to avoid the difficulties of ac 
curate temperature measurement, use is made of companion or 
twin pyknometers (or sinkers) which contain (or are suspended 
in) the reference liquid So long as the liquid of unknown densitv 
is at the same temperature as the reference liquid the true tern 
perature need not be accurately known although it must be con 
stant to within the limits indicated above 

Density of Solids — With gases, liquids and nonporous solids 
there is no question as to the meaning and application of the 
definition of density previously given With porous solids it is 
desirable to distinguish between true density, apparent density 
and bulk density The bulk density of substances like sponge 
rubber would be determined from their masses and dimensions 
For a substance like powdered charcoal the bulk density would be 
obtained from the mass required to fill a container of known 
volume The apparent density might be determined by displace- 
ment of some liquid or gas as described below The results will 
vary over a wide range depending on the degree of penetration of 
the liquid into the pores of the solid Using mercury as the 
displaced liquid the values obtained would approach the bulk 
density since mercury has little penetration Use of n-pentane 
would yield values approaching the true density 

The compression of the liquid (or adsorption of a gas) in 
the pores of the solid also affects the experimental values The 
true density would be the density of the solid component of the 
porous body 

Determination of the Density of Solids . — Pyknometer 
Method — In this method the volume of a known weight of solid 
is obtained from the diminution m the capacity of a pyknometer 
to which the solid has been added Four weights are involved 
Wp, the weight of the empty pyknometer, W the weight of 
the pyknometer and added solid, W P et, the weight of the pyknom 
eter, added solid and liquid then required to fill the pyknometer, 
and W P 1, the weight of liquid required to fill the pyknometer with 
no sohd present If di is the density of the liquid used, then d s , 
the density of the solid, is given by the relation 


. W P ,-W V 

* W P .+W p i-W P -W t 


-(di— <r)+<r 

1 


The method is convenient for solids available in small frag 
ments or powders when a pyknometer such as that shown in fig 
1 is used The error resulting from entrapment of air m the 
powders may be avoided by filling the pyknometer under reduced 
pressure 

By Weighing the Solid in Air and also Suspended m a Liquid 
— If W a is the observed weight of a sohd in air and Wi its weight 
when suspended in a hquid of density di, then the density of the 
solid is 


If the solid has a density greater than that of the liquid the 
sohd is suspended m the liquid by means of a fine wire whose 
weight is allowed for If the density of the solid is less than that 
of the liquid, a suitable weight must also be attached to the sus- 
pension so that the whole system will be immersed In this case, 
Wi in the equation above would be the difference between 
the weight required to balance the submerged wire, solid and 
added weight less the weight of the submerged wire and weight 
alone 

Flotation Method — In this method the density of a liquid is 
adjusted, e g , by mixing two liquids of different density m appro 
priate proportions until the sohd remains suspended m the liquid, 
neither rising nor sinking Methylene iodide (density 3 3 gm per 
millilitre) and benzene (density 0 89 gm per millilitre) are con- 




DENSITY 


221 


venient liquids for mixing together to obtain intermediate densi 
ties 

Very accurate densities of crystals are obtained by determining 
the temperature at which the crystals will neither nse nor sink 
in a suitable liquid The density of the suspending liquid must 
be determined accurately at some temperature by either the 
pyknometer or sinker method and the temperature coefficient of 
density of the liquid must be known Sufficient sensitivity is at- 
tained to detect differences in isotopic composition of salts such 
as lithium fluoride, potassium chloride, etc 
Direct Displacement Methods — If a solid is added to a vessel 
partially filled with liquid, the level of the liquid surface will be 
raised and the volume of liquid between the original and final 
levels will be equal to the volume of the solid Flasks with 
graduated necks having scales on which the volume correspond 
ing to the nse in the liquid surface can be read directly are used 
for determining the density of fine materials such as sand and 
cement 

Sometimes a flask with a single mark is used and the volumes 
required to fill it to the mark, (a) when initially empty and (b) 
when containing a known weight of solid, are measured by means 
of a burette 

In H V Regnault’s volumenometer the solid displaces air m 
a chamber connected to a manometer By observing pressure 
changes on expanding or contracting the air by a definite amount, 
(a) when the chamber contains air only and (b) when it con 
tains the solid also, the volume of the solid can be determined 
In the methods for the determination of the density of solids 
It is assumed that the solid is insoluble in the liquid m which 
it is immersed Water is therefore unsuitable in the great ma 
jonty of cases Toluene, where it is otherwise satisfactory, is a 
good liquid to use since its density is quite accurately known, 
most inorganic compounds are insoluble m it, it has a relatively 
low vapour pressure and it readily wets most solids 
Density of Gases. — The volume of a given mass of gas and 
consequently the density of the gas varies considerably with 
changes in either temperature or pressure In order that results 
may be comparable it is customary to report the density of a gas 
under standard conditions of temperature and pressure The 
standard temperature adopted is o° C and the standard pressure 
is 760 mm of mercury These conditions are referred to as “nor 
mal temperature and pressure” (abbreviated N T P ) 

If V is the measured volume of a given mass m of gas at a 
pressure P and a temperature t° C , the volume at N T P can be 
calculated by use of the perfect gas laws {see Kinetic Theory 
of Matter) and the density at N T P is 


Methods of Determining the Density of Gases — By 

Weighing a Globe Filled with the Gas — This method is the 
counterpart of the pyknometer method for determining the 
density of liquids The volume of the globe is determined from 


for accurate control and n 


j _ m _m 760 273+t 


An accuracy of 2%-$% can be assumed for the perfect gas 
laws and therefore for densities calculated by their use The 
perfect gas laws more nearly represent the real behaviour of a 
gas the higher the temperature and the lower the pressure 

Calculation of the Molecular Weight of a Gas . — The 
Method of Limiting Densities — One form of the perfect gas law is 


where P, V and m have the same significance as above, M is the 
molecular weight of the gas, R is a constant and T is the absolute 
temperature Since m/V=d g , the density of the gas under the 
experimental conditions, the molecular weight 


At a given temperature d g /P would be a constant for a given gas 
if the gas laws were stnctly valid Experimentally, this ratio is 
not constant but depends on the pressure If measured values of 
d g /P are plotted against P, a lmear relationship is obtamed 
Extrapolation to zero pressure gives a limiting value of d 0 /P 
which may be substituted m equation 7 to give the true molecular 
weight of the gas 


the weight of water required to fill it 

The globe is then weighed, first evacuated and second filled 
with gas, at a measured temperature and pressure 

. Because of the large volume 

IL occupied by a small mass of gas 

fp-j 5— — (1 tlie mass of the globe must in 

Cf cT X"" o / =j| evitably be large compared with 

ilfo | U that of the enclosed gas Hence, 

U u|| small percentage errors in the 

y weighings cause large percentage 

FIG 9 — MICROBALANCE err0rS In ° f the 

This coupled with the necessity 
for accurate control and measurement of both temperature and 
pressure, renders the accurate determination of the densities of 
gases by this method a matter calling for the utmost refinement 
of experimental procedure 

By Measuring the Volume of a Known Mass of Gas — This 
method is the reverse of the preceding one and consists in using 
one or more globes to determine the volume of the gas whose 
mass is determined separately For example, one of the methods 
used by E W Morley m his determination of the density of 
hydrogen was to weigh the hydrogen absorbed in palladium and 
3 to measure the volume of the 

hydrogen in three globes having a 
=j total capacity of 42 1 E P Per 

fi c man and J H Davies absorbed 
g [i a measured volume of ammonia 

px 1- in concentrated sulphuric acid in 

[J order to obtain its mass 

By Means of the Microbalance 
1— —1 — A very fight quartz beam rep 

resented by AB m fig 9 is deli 
cately pivoted at its centre C 
At one end of the beam is a small 
quartz sphere filled with air The 
whole balance is enclosed in a 
vessel which can be filled with 
gas under a pressure measured 
by the manometer M 

If the balance is at equilibrium 
/ \ (i e , with the point D opposite 

the fixed point P) in one gas at a 
pressure pi and m a second gas 

0 at pressure p 2 , the temperature 

remainmg constant, the density 

/ \ di of the second gas at N T P is 

\ given by 


HE G YER 0 s7ePAnA G T R U8 AH 0F ™ h f e dl “ t ** de “ lty of the 

first gas at N T P 

The microbalance affords an accurate means of comparing the 
densities of two gases and can be used with small quantities of 
gas More robust mstruments based on the same principle have 
been designed for the commercial determination of gas densities 
Determination of the Density of Vapours — Dianas’ 
Method — The liquid is vapourized in a glob^ having a neck 
drawn down to a capillary So long as any liquid remains m the 
globe, vapour may be seen issuing from the capillary, but this 
ceases abruptly when the supply of liquid is exhausted At this 
instant the capillary is sealed By weighing the globe the mass 
of the contained vapour may be determined and its volume may 
be obtamed by weighing the globe both filled with air and filled 
with water 

The resulting density Is that of the vapour at the temperature 
and pressure prevailing when the bulb was sealed 
To avoid the errors involved in weighing a large globe, If 
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Schulze introduced an ingenious modification in which the vapoui 
is liquefied in a small subsidiary bulb for weighing 

Joseph Gay-Lussac’s Method — This consists in volatilizing a 
known mass of liquid over mercury and measuring the volume of 
vapour produced By using a long vertical tube to contain the 
mercury the liquid can be volatilized under low pressure A 
number of modifications of the method have been introduced 
from time to time, two recent ones being those of Sydney Young 
and of A G Egerton 

Victor Meyer’s Method — A simple arrangement of apparatus 
for Victor Meyer’s method of determining the density of a vapour 
is shown in fig io The liquid in A is heated until air ceases to 
issue from the tube B The calibrated tube C, filled with water, 
is placed over B and a small bulb containing a known weight of 
liquid is released into the inner bulb D The temperature in A 
is high enough to ensure rapid volatilization of the liquid The 
vapour displaces air which is collected and measured in C The 
volume of this air reduced to NTP is equal to that of the 
vapour reduced to N T P since before displacement from D 
the air was at the temperature and pressure of the vapour 

Bibliography — S ir William Ramsay, The Gases of the ittnos- 
pliere (4th ed , 1915) , Joseph Reilly and William N Rae, Physico- 
Chemical Methods (4th ed , 1943) , N S Osboine, E C McKelvv and 
H W Bearce, Bulletin of Bureau of Standards, vol in, p 327 (1913), 
0 E Fnvold, Phys Zeil , vol xxvi, p 529 (1920) , Merle Randall and 
Bruce Longtin, Ind Eng Chem Anal Ed , vol xi, p 44 (1939) 
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DENT, JOHN CHARLES (1841-1887), Canadian jour- 
nalist and historian, was born at Kendal, England He was 
educated in Canada, being called to the bar in 1865 After writing 
for the English Daily Telegraph and then for certain Boston 
newspapers, he joined the editorial staff of the Toronto Globe in 
1870 Later he turned to history, pioducmg The Canadian Por- 
trait Gallery (biographical studies, 1870), Canada since the Union 
of 1841 (1881), Rev Benry Scaddmg (1884) and The Upper 
Canada Rebellion (1885) 

DENTAL RUBBER, a form of vulcanite, coloured pink to 
simulate the human gums, and used extensively, strengthened with 
metal, to form the setting of artificial teeth, foi which it is ad- 
mirably suited It is manufactured from over-vulcamzed rubber, 
* e , pure rubber which is rolled with about 40% of sulphur, and 
in which a considerable amount of vermilion or other suitable 
pigment is incorporated It takes a high polish, is tasteless and 
odourless, and is comfortable in wear 

DENTATUS, MANIUS CURIUS, Roman general, con- 
queror of the Sammtes and Pyrrhus, king of Epirus, was born of 
humble parents, and was possibly of Sabme origin In 290 b c , 
when consul with P Cornelius Ruftnus, he gained a decisive vic- 
tory over the Sammtes, which put v an end to a war that had lasted 
50 years He also reduced the revolted Sabines to submission , 
a large portion of their territory was distributed among the 
Roman citizens, and the most important towns received the 
citizenship without the right of voting for magistrates ( civitas 
sine sufragto ) With the proceeds of the spoils Dentatus cut a 
channel to carry off the waters of Lake Velinus so as to drain the 
valley of Reate In 27s, after Pyrrhus had returned from Sicily 
to Italy, Dentatus (again consul) took the field against him and 
defeated liim completely near Beneventum Dentatus was consul 
for the third time in 274, when he finally crushed the Lucanmns 
and Sammtes, As censor in 272 he began to build an aqueduct 
t6 carry the waters of the Amo into the city, but died (270) be 
fore its completion Dentatus was looked upon as a model of old 
Roman simplicity and frugality 

Livy, epitome, *11-14 , Polybius il, 19, Eutropius u, 9, 14, Floras 
1, 18, Val Mas iv, 3, 3, vi, 3, 4j Cicero, De senectute, 16, Juvenal 
xi, 78 , Plutarch, Pyrrhus, 23 

DENT DU MIDI, a conspicuous peak of the Swiss Alps 
6 trn S W of St Maunee m the lower valley of the Rhone, with 
an altitude of 10,696 ft See Alps 

DENTIL, in architecture, a small, rectangular block, used 
m a row as a decoration for the bed moulding of a cornice It 
is undoubtedly a decorative interpretation m stone of projecting 
beam ends m earlier wooden construction, and many of the famous 
rock cut tombs of Lycia, in Asia Minor, which represent wooden 


structures, show simihr forms Moreover, the tomb of Darius at 
Nakshi Rustm (c 485 bc), which represents the entire front 
of a Persian pal ice, plainly shows the beam ends appearing as 
a dentil band In ordinary classic usage the dentil decorates the 
cornices of the Ionic and Corinthian orders (see Order) The 
Attic custom, followed generally bv the Romans and the Renais 
sance architects, kept the dentil relatively small, and spaced the 
dentils with an interspace of about half the width of the block 
itself Occasionally, as in the Pantheon at Rome (c 120), an 
unbroken band, known as a dentil band, replaces the separate 
dentils In the Hellenistic temples of Asia Minor, such as the 
great temple of Athena Polias at Pnene (c 330 bc ), a special 
type of heavy Ionic entablature is used, in which the dentils 
are much enlarged, more widely spiced, and resemble brackets 
The Byzantine dentil was a specific t>pe of band ornament, pos- 
sibly with little relation to the classic dentil, and was used espe- 
cially as a border for panels It consists of an alternation of 
projecting blocks with splayed fices between, usually arranged 
m a double band, with the blocks on one side of the centre in 
every case opposite the splays on the other It is so found border- 
ing the marble panels of S Sophia at Constantinople (6th cen 
tury), and became a favourite ornament in Venice, where it was 
used as a panel mould, as a horizontal band and around arches 
DENTISTRY is the healing art concerned with the health 
of the mouth, especially the teeth It is also the profession 
practising this art (For anatomy see Teeth ) 

Of the many conditions of the mouth treated by the dentist, 
the three that occupied most of the profession’s attention through- 
out its history are dental caries (or decay of the teeth) and its 
consequences, disease of the supporting and investing structures 
of the teeth (periodontitis, commonly called pyorrhoea) and 
irregularities (malpositions) of the teeth 
Caries, the principal problem of dentistry, is produced by acid 
dissolution of the calcium salts which constitute most of the tooth 
W D Miller showed, 1880-90, that micro-organisms participate 
m the formation of the acid Destruction begins in spots on the 
surface where the micro organisms are undisturbed, and the action 
is believed to occur within a few minutes after carbohydrate 
foods, especially sugars, are taken into the mouth In saliva, 
these are transformed, through products of the micro organisms, 
into lactic acid or other organic acids Canes, from its inception, 
is a liability of the tooth, because it may lead, successively, to 
loss of part or all of the crown, involvement of the dental pulp, 
infection of the structures about the end of the root, loss of 
the entire tooth, or impairment of health by dissemination of 
the infectious influence through the circulation Dentistry may 
prevent or remedy, by treatment, all of these conditions 
Preventive measures, although logically the first step in com- 
bating caries, were largely neglected until the early years of the 
29th century The historical order in which measures were 
taken against the destruction of canes was, probably, first of 
all, use of medicinal applications to the teeth when toothache 
was present, second, removal of affected teeth after the inefficacy 
of medicinal remedies became generally apparent, and the 
substitution of artificial teeth, third, removal of the decay and 
restoration artificially of the lost part — the means most largely 
employed after the early 19th century, and, finally, steps to 
prevent the disease or arrest it at an early stage 
Operative Dentistry —This phase of dentistry aims to 
conserve the tooth and restore it, when carious, before the crown 
is lost The first step in filling is preparation of the cavity 
Before 1800, the preparation was limited to gaining access to 
the cavity and to removing the decay From 1800 to i860, 
attention was given to modifying the cavity so that the filling 
would not be displaced From 1891 to 1900, largely through 
G V Black, cavity preparation was systematized and modification 
of the cavity outline, called extension for prevention, was intro- 
duced to obviate recurrence of decay After 1907, slight 
modifications were made for the cast gold inlay 
The earliest fillings known, placed during the middle ages, were 
resins, waxes, or gums In the late middle ages, leaf metals— 
particularly lead and gold — were employed Gold was used as 
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early as 1450 In 1855, Robert Arthur introduced the technique tooth and for this purpose, gutta percha was generally employed 
of cohesive gold foil m which the foil was heated to render the after about 1870 

surface pure, and cold welded in the cavity under pressure of Prosthetics is the substitution of aitificial replacements for 
hand instruments When the cohesive property was understood lost natural parts Strictly speaking, a filling is a piosthesis, 
and a control of saliva was found in the rubber dam (invented but conventionally, prosthetic dentistry is confined to the resto 
by S C Barnum, in 1864), cohesive gold became, by 1875, the ration of whole crowns and lost teeth 

preferred filling, since by it alone the form of the tooth could When a tooth crown cannot be saved, an artificial crown may 
be restored Cohesive gold serves perfectly as a preserver of be adjusted to the root Crowns are of several sorts The 
the tooth, but because of the tediousness, for patient and dentist, earliest, described in 1728, was an artificial or natural crown 
of placing it, it was partly supersede/!, after about 1910, by mounted on the root by a post inserted into the root canal 
silver amalgam and the cast gold inlay Amalgam was intro This post crown was developed m numerous forms by U S 

duced by 1828 It consists of silver or some of its alloys dentists The Richmond crown, introduced in 1880, was one 

combined with mercury to make a plastic mass that can be of the best known W N Mornson, in 1869, devised the gold 
adapted to the cavity and will harden within a reasonable time shell crown consisting of a band of gold plate adapted to the 
Because of leaky margins of fillings and the unfounded belief circumference of the root, with a sw edged chewing surface 
that the contained mercury could affect the patient’s health, soldered to the band It was extensively used on posterior 
amalgams were not altogether m good repute until after 189s teeth, especially to support bndgework Often instead, the cast 

Then the experimental work of G V Black placed them upon gold crown, cast like an inlay, is preferred For aesthetic 

a scientific basis In posterior teeth, amalgams are satisfactory purposes, on the front teeth, the poicelain jacket crown, devised 
fillings and are the most frequently placed by C H Land, about 1890, is available It consists of a 

In 1907, William H Taggart introduced a practical method porcelain shell baked onto a platinum matrix fitted to the 
of making cast gold inlays An impression of the cavity is taken natural crown, from which the enamel has been removed 

in wax, after this has been invested with an artificial stone Lost teeth are supplied either by bndgework or by dentures 

matenal to form a mould, and the wax burned out, molten gold In bndgework, the load is borne by teeth on either side of the 

is forced into the mould The resulting casting is cemented gap, in a denture the load is on the gum and underlying 

into the cavity Methods of compensating for the shnnkage structures Bndgework is probably the oldest form of prosthesis, 
of gold upon solidifying made the gold inlay a satisfactorily being constructed by Etruscan goldworkers, perhaps as early 
fitting restoration, and the advantage of restonng the anatomical as 1000 b c Bndges are either removable by the patient or fixed 
contours of the tooth often gives it preference The gold inlay From the 18th century, bndges -were supported by posts as 
largely restncted the use of gold foil An ideal filling matenal were single crowns Ligated teeth, originating in antiquity, may 
unites durability with appropnate colour The durable materials, be regarded as the earliest removable bndges Many ingenious 
mentioned above, are all lacking in tooth colour, the materials and patented devices for retaining removable bridges were 
with aesthetic properties lack durabihty Baked porcelain inlays introduced during the late 19th century With the advent of 
(c 1889) and sihcious cement (1904), improperly called the gold inlay, great improvements m the treatment of the 
synthetic porcelain, have been extensively employed About supporting teeth were possible So-called fixed movable bndges 
1938, inlays of synthetic resins began to be tried These inlays were constructed, in which one end of the bndge was attached 
have high aesthetic properties but lack hardness comparable to a gold crown or inlay while the other was supported by a 
with tooth structure Other materials — oxychloride of zinc spur merely resting on an inlay in the other supporting tooth 
cement (i860), zinc phosphate cement (1878) and gutta percha This device allows slight physiologic movements of the sup- 
(1848) have been used for temporary or special purposes porting teeth dunng mastication 

When caries penetrates to the pulp, toothache usually occurs, Dentures are either partial or complete, the former being used 
and the actual or potential diseased condition of the pulp must when some teeth are present in the jaw, and the latter when all 
be considered m the treatment In children’s teeth, where the teeth are missing Both types have been made since the late 
root end is not completed, sometimes capping of the pulp with 17th century Beginning about 1800, partial dentures could 
filling matenal has been resorted to In other cases, ordinarily, be retained by metal clasps partly encircling the crowns of teeth 
the pulp is removed if the tooth is retained Until about 1880, present Complete dentures, until about 1850, were usually 
extirpation of the pulp was regarded as out of harmony with held in place by spiral spnngs, one on either side, extending 
current pathological principles, nevertheless, after 1836 with from the lower to the upper denture Beginning about 1800, m 
the introduction of arsehic by J R Spooner to destroy the pulp, the United States, dentures were designed without special 
the practice of pulp removal increased greatly because the retention devices, to be held by close adaptation to the supporting 
operation became almost painless Recognition, after 1880, parts and by the extension of the baseplate of the upper denture 
that micro-organisms are responsible for pulp disease was over a large part of the hard palate Proper fit of dentures was 
thought justification for pulp extirpation on theoretical grounds, greatly facilitated by the adoption of impressions and models 
and for the next 30 years, drastic germicidal methods were of the mouth, at the close of the 18th century Beeswax was 
employed to sterilize root canals About 1910, it began to be usually employed for taking impressions, and plaster of Pans 
reahzed that these methods often lead to injury of the structures for making the model, about 1844, plaster began to be used for 
about the root end, with the result that this region becomes both purposes and about 1857 impression compound was in- 
vulnerable to further infection, which may be extended to other troduced, a combination of various ingredients including a 
parts of the body An address by William Hunter, a British resinous matenal capable of softening by heat and an inert solid 
medical man, cnticizmg dental practices, especially in crown such as soapstone Plaster and compound are the materials m 
and bndgework, and disregard for dangerous septic conditions general use, though some elastic and other matenals are also 
prevaihng in the mouths of patients, greatly influenced dentists employed Better methods of making impressions, beginmng 
and physicians to consider general health in relation to conditions about 1910, greatly improved complete denture? In the iSth 
of the teeth The X-ray played an important part in the dis century, bone, ivory, hippopotamus tusk and gold were the chief 
covery of these conditions As a result, some dentists advocated baseplate matenals, and these were difficult to conform to the 
extraction of all teeth with involved pulps Others resorted supporting tissues About 1790, use of porcelain began, and 
to more conservative measures of pulp removal, using milder about i860, vulcanite (vulcanized rubber), first used in dentistry 
antiseptics, and in general, substituting an aseptic technique in the 1840s, came into general favour These matenals could 
for more drastic antiseptic measures In place of arsenic, be adapted to the model, as could also swedged bases of gold 
cocaine (1890) and procaine (1906) were employed for an or platinum Until 1935, vulcanite remained the most generally 
aesthetizing the pulp for removal When the pulp Is removed satisfactory baseplate material, but at that time, various kinds 
the root canal should be completely filled to the apex of the of synthetic resms were introduced, and some of these were 
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preferred because of their light weight, colour and strength 
Much of the improvement in dentures from about i860 was 
the result of a mechanical device called an articulator, which by 
simulating most of the movements of the patient’s jaw, enables 
the dentist to secure the proper relation of the upper to the lower 
denture in all positions of the jaws during function Alfred 
Gysi, of Switzerland, 1910-30, contributed most to this phase 
of denture construction About 1930, immediate dentures, con 
structed before the front teeth are removed, and placed 
immediately after the last extractions, came into great favour 

Periodontitis —This disease of the investing structures of 
the teeth, commonly called pyorrhoea, is another condition that 
frequently leads to loss of the teeth The mention of loose 
teeth m ancient Egypt indicates that this disease was recognized 
Two types of periodontitis are distinguished The more frequent 
is thought to be caused by constant irritation of the margins 
of the gums about the necks of the teeth, calculus on the teeth, 
food packed against the gums thiough improper contacts of 
neighbounng teeth, badly fitting dental restorations, faulty 
occlusion of opposing teeth (traumatic occlusion) and other slight, 
constantly repeated injuries This form begins with inflamma- 
tion of the gum about the neck of the tooth, followed by 
formation of suppurating pockets between the root and sur- 
rounding structures Through deepening of the pocket, the 
tooth is loosened and ultimately lost The common treatments 
are removal of deposits on the tooth and root by scaling, 
correction of contacts of the teeth and other mechanical faults, 
proper balancing of the occlusion and obliteration of the pocket 
by surgical removal of the overlying gum tissue (gingivectomy) 
The alternative is extraction Preventive treatment, through 
mouth cleanbness and prophylaxis, proved to be the most effective 
way of controlling this disease The second form of periodontitis 
consists of the gradual loosening of the tooth without apparent 
cause It is thought to be attributable to obscure systemic 
conditions Persons immune to canes usually lose their teeth 
in later years through this form of periodontitis The scientific 
investigation of penodontitis was greatly stimulated, after 1920, 
by the study of the microscopic anatomy of the tissues by 
Bernhard Gottlieb of Vienna 

Removal of Teeth — Extraction was practised in ancient 
Greece, for it was recommended m the Hippocratic literature 
(5th century b c ) Until about a d 1400, surgeons believed in 
extracting only loose teeth, and relied on crude prying instruments 
and ill-adapted forceps During the period a d 1400-1750, new 
and powerful instruments — such as the “pelican” and the 
"turnkey” — made possible the removal of firm teeth quickly, but 
not always without injury to the jaw or other teeth From 1830 
to 1840, improved forceps designed for the various types of teeth 
ensured more scientific extractions The introduction of general 
anaesthesia, after 1844, made possible the painless and careful 
removal of teeth in accordance with surgical principles known, 
but inapplicable, in antiquity The use of local anaesthetics 
after 1905 still further facilitated extraction The X-ray aided 
proper extraction of the teeth by revealing the shape and 
condition of the root to be removed Because extraction of 
septic teeth may have serious complications, some oral surgeons, 
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to the entire skull Crude appliances for mo\ ing teeth were em 
ployed m the 18th century Throughout the 19th century new 
and more effective appliances were designed, but without much 
scientific basis Angle, from 1900 to 1930, devised several el 
fective and systematic appliances Mechanical treatment was 
supplemented, in the early years of the 20th century, by other 
methods such as diet, muscle exercise, surgery, etc Gentle forces 
exerted over long periods of time contrast with earlier piactice 
Active treatment to bring the teeth to the desired positions is 
followed by a period of retention m which the teeth are held 
until the occlusion becomes stabilized Whereas cosmetic effect 
was the main purpose of orthodontic treatment in earlier times 
m the late 19th century the aim became more largely to ensure 
health and promote proper functioning of the dentition 

Preventive dentistry aims to anticipate and control all forms 
of dental trouble It was given attention in 1743 by Robert 
Bunon, but was stressed only after 1910 The commonest pre 
ventive measures, practised from earliest times, are oral hygiene 
such as tooth-brushing by the patient and prophylaxis, or clean 
ing of the teeth by the dentist These measures are helpful in 
preventing canes and periodontitis, but have not proved sufficient 
Operative measures were also employed, te , permanent separa 
tion of the teeth by filing away their contacts (1800-80), Blacks 
extension for prevention, and the cutting out and filling of fissures 
of the enamel on the chewing surfaces After 1846, silver nitrate 
was applied to tooth surfaces to immunize them temporarily 
against canes In 1936 efforts began to combat canes by the 
use of chemical substances These were intended either to 
interfere with the chain of reactions which caused acid to be 
formed on the teeth, or to make the teeth less soluble to acid or 
to reduce the number of micro orgamsms involved in the produc 
tion of acid The chief substances used were fluoride, ammonium 
compounds and synthetic vitamin K Fluoride was administered 
expenmentally in the drinking water of certain communities, and 
it was also applied by dentists topically to the teeth, with limited 
but substantial success Reduction of the consumption of sugar 
was also recommended 

Public health dentistry is concerned with the provision of 
dental service to groups of people through agencies other than 
private practice About 1910 began an increased tendency to 
regard dentistry frorrj the viewpoint of prevention and public 
health Oral disease prevalent throughout the world had not re 
ceived adequate care, and the supply of dentists was insufficient 
to furnish the care needed In some countries, as Sweden, the 
state has undertaken to provide dental service to persons unable 
to pay the charges of dentists In England, beginning m July 
1948, the government, under the National Health act, provided 
from the public funds complete dental service to all applicants 
In the Umted States, many different agencies began to furnish 
dentistry to groups, but no large-scale, integrated system was 
instituted The emphasis was placed upon limited dental service 
to children A C .Fones, in Bridgeport, Conn , between the years 
1914-24, was responsible for the maintenance of dental service 
for the school children of that city This project resulted m 
important decrease of dental disease and m reduction of the num 
her of children failing in school Fones inaugurated the education 
and employment of young women, dental hygienists, to inspect 
and clean teeth and instruct in the schools Dental hygienists 
were employed throughout the Umted States, and many states 
gave them a legal status Privately endowed clinics were estab 
lished in several localities Among these wore the Forsyth Dental 
infirmary (1915) 1“ Boston, the Walter G Zoller Memorial 
Dental clinic (1936), Chicago, the Rochester Dental clinic, en- 
dowed by George Eastman (1915) , various other dental dimes m 
large European cities, also endowed by Eastman, the Guggenheim 
Dental clinic in New York city, etc Other private organizations 
and funds — such as the W K Kellogg foundation (1930) and 
the Children’s Fund of Michigan, created by James Couzens 
(1929) — supported dental public health work Large industries 
began to give employees dental service City and state govern 
meats, the Umted States public health service and the children’s 
bureau (under the Social Security act of 1935) also instituted 
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or supported public health dentistry The nature and extent of the 
service is extremely variable Educational work and dental mspec 
tions ire frequent in public schools, prophvlaxis is sometimes in 
duded, fillings and extractions are less commonly provided Buenos 
Aires, Argentina, established (1934) municipal clinics furnishing all 
services, including oithodontics 

Professional Development — Dentistrv as a vocation existed in 
aneient Roman times, fm Martial mentioned one Casccllius who “re 
moves 01 restores a bad tooth ” Dcntistiy received some recognition 
as a profession in France during the 18th century, but institutions 
characteristic of a profession did not appear until 1840 Previously, 
dental education was secured largely thiough apprenticeship to dentists 
and technical craftsmen In 1839-40, m the United States, the first 
regular dental school (the Baltimore College of Dental Surgery), the 
first dental journal (The Amencan Journal of Dental Scunce), and the 
hist national dental organization (the American Society of Dental 
Surgeons) were established Similar developments took place a few 
vcais later in England, Gumanv and France Considerably later, 
effective measures for licensing dentists hv government agencies were 
instituted Technical hteratuie on dentistry began with Pierre Fau- 
ihaid’s Chnurgten Dentistc in 1)28 It was followed by a contmu 
ous issue of professional books in France, England Germany and 
other countries The earliest notable work in the United States was 
Chapin A Hams’ Dental Ait (1839) In England the outstanding 
woik was John Tomes’ Denial Physiology and Surgery (1848) Peri 
odical publication mere ised enormously throughout the world during 
the 19th century Dental education m the United States has been 
carried on independently of medicine and surgery From a few months, 
the dental couise was giadually lengthened until, by 1940, it consisted 
of two vears’ piedcntal study in college and four vears in dental school 
The course covers basic sciences, medical sciences and technical tram 
mg, as well as clinical practice In England, the fust licences were 
issued by the Royal College of Surgeons, 1859, and the dental piofes 
sion remained largely under medical contiol Two views of dcntistiy 
competed for supremacy thioughout its history, especially in Eutope — 

I hat of the stomatologists, who consider dentistry as a specialty of 
medical practice, and the odontologists, who hold that dentistry is a 
distinct practice Dentistry is completely organized in professional 
societies in most countries of the woild In the United States the 
\meiican Dental association is the national organization In England, 
the British Dental association is the official society 

Specialization in the practice of dentistry developed laigely 
in the oth centurv The practice of orthodontics has been largely 
carried on by specialists Othci blanches sometimes practised ex- 
clusively arc exodontia (extraction), prosthodontia (dentuie work), 
ceramics (porcelain woik), pedodontia (children’s dentistry), 
penodontia (care of pyorrhoea), radiodontia (X ray work) and oral 
smgery 

The technical and scientific progress of dentistry closely paialleled 
the progress of science and technology generally throughout the 19th 
and 20th centuries The inventions and discoveries in physical, bio- 
logical and medical sciences particularly pertaining to dentistry have, 
in the main, been the work of dentists or persons closely associated 
with that profession 

Bibliography— G V Black, Operative Dentistry, 8th cd (1948), 
A B Gabel (ed ), American Textbook 0) Operative Dentistry (1947) , 
W J Pelton and J M Wisan (eds ), Dentistry in Public Health 
(1949), H M Goldman, Periodontia 2nd cd (1949) , R O Schlosser, 
Complete Denture Prosthesis, 2nd ed (1946), Rudolf Kronfeld, His 
topathology of the Teeth and. Their Surrounding Structures, 3 id ed, 
revised by P E Boyle (1949) , K. A Easlick (ed ), Dental Cartes 
(1947), E W Skinner, The Science of Dental Materials, 3rd ed 
(1946), S D Tylman, Theory and Practice of Crown and Bridge 
Prosthesis, 2nd ed (1947) , J A Salzmann, Principles of Orthodontics 
(1943) (G B D ) 

DENTON, urban district, Mossley parliamentary division, 
Lancashire, Eng , 4^ mi N E from Stockport, on the London 
Midland Region railway route Pop (1938), 21,700 Area, 4 1 
sqmi In the township are reservoirs for Manchester’s water 
supply The leading industry is the manufacture of felt hats 
Coal occurs in the district 

DENTON, a city of Texas, USA, 35 mi NW of Dallas 
and NE of Fort Worth, the county seat of Denton county 
It is on federal highways 77 and 377, and is served by the 
Missouri-Kansas-Texas and the Texas and Pacific railways Pop 
(1950) 21,345 Wheat, oats, com, cotton, peanuts, gram sorghums, 
fruit and truck are raised in this region It is a livestock, dairy and 
poultiy centre 

Industries include flour mills, a brick plant, a food products 
plant, a cheese plant, a garment factory and bottling plants It is the 
seat of the North Texas State college and the Texas State College 
lor Women Denton was settled m 1857 and incorporated in 1866 
D’ENTRECASTEAUX ISLANDS, a group of islands in 
the Pacific ocean 15 to 30 mi N,E of New Guinea They com- 
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prise three large islands, Ferguson, Goodenough and Normanby 
and a number of islets separated by narrow channels with a total 
area of 12,000 sqmi 

There are traces of extinct volcanoes, and gold has been dis 
covered in certain parts They were discovered by Brum D Entrc 
casteaux in 1792 and are now part of the dependency of New 
Guinea (q j ) 

DENVER, capital of Colorado, U S , on the South Platte nvei, 
in the centre of “the west ” Population in 1950 was 412,856, it 
was 322,412 in 1940, 287,861 in 1930 and 256,491 in 1920 by the 
federal census It is on federal highways 40 and 85 , is served by 
the Burlington, the Rock Island, the Sante Fe, the Union Pacific, 
the Denver and Rio Grande Western and the Colorado and South 
em railways, and by Bramff, Continental, United and Western 
air fines The Moffat tunnel of the Denver and Rio Grande 
Western railway through James peak in the continental divide 
built by the citv of Denver in co operation with parts of several 
counties m northwestern Colorado and opened in 1928, eliminated 
27 mi of 4% grade and made possible shortening the distance to 
'hit Lake City and other points west by 175 mi 

The altitude of Denver, at the state capitol, is exactly one 
mile above the sea Its area, coextensive with that of the county 
of Denver, is 66 sq mi It lies at the edge of the great plains, 
in the river vallev running north and south, 12 mi E of the 
roam range of the Rocky mountains, which stretches in a snow 
capped background visible for 150 mi from Pikes peak on the 
south to Longs peak on the north The climate, with a low de 
gree of humidity throughout the year and a high percentage of 
sunshine, is favourable alike to health, industry and recreation 
The city is well planned, with broad streets and a system of 
boulevards and parkways Because of severe restrictions against 
wooden structures adopted in the early days, most of the resi 
dences, as well as the business and public buildings, are of bnck, 
stone, tile or cement 

All railroads enter the Union station, a fine and commodious 
structure built m 1914 at a cost of more than $3,000,000 There 
are 35 parks and 17 supervised playgrounds within the city limits, 



The COLORADO STATE CAPITOL BUILT 1887-95 IN THE CENTRE OF 
DENVER SHOWING THE DOME WHICH IS OVERLAID WITH NATIVE GOLD 


comprising 1,563 ac , and the city owns a chanwof 30 mountain 
parks (in one of which is the grave of “Buffalo Bill”), aggregating 
25,000 ac in area, and connected with one another and with the 
city by 100 mi of boulevard 

In the centre of the city is a stretch of half a mile (40 ac ) de 
voted to public buildings set in landscaped grounds The massive 
state capitol of native granite (built in 1887-95, at a cost of 
$3,000,000), topped by a dome overlaid with gold from Colorado 
mines, stands on a terraced hill, flanked by the state office build 
mg, state capitol annex and the state historical museum, which 
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contains exhibits of prehistoric and Indian life and of pioneer 
days 

Immediately west of the capitol grounds is the beautiful civic 
centre (built through the initiative of Robert W Speer, who was 
mayor 1904-12 and 1916-18), including the Public library, a 
Greek theatre and a $5,000,000 city and county building, and be- 
y ond this group is the U S mint In City park, a tract of 408 
ac set aside at an early date, is the Denver museum of natural 
history There is a municipal auditorium, seating 12 000 where 
the Democratic national convention which nominated William J 
Bryan met m 1908 

The water supply taken from the nver at a point 23 mi above 
(1 e , southwest of) the city, is supplemented by a system of reser 
voirs in the mountains and in, or adjacent to, the city, which 
have a capacity of 74,000,000,000 gal , enough to supply the city 
for three years without replenishing The eight-foot pioneer bore 
of the Moffat tunnel, paralleling the main bore, brings water from 
the western slope of the continental divide supplementing the 
South Platte watershed supply The assessed valuation of prop 
erty for 1949 was $577,255,900 

Education — The public school system includes 63 elementary, 
n junior high, 5 senior high and several special schools, including 
one for deaf children, one for crippled children and the Emily 
Griffith Opportunity school The Catholic schools include 21 
parish elementary schools and 5 pansh high schools 

Among the institutions for higher education are the University 
of Denver (Methodist), chartered in 1864 as Colorado seminary, 
Colorado Woman’s college (18S8), Regis college (1887), the Ihff 
School of Theology (Methodist Episcopal) , the medical school of 
the University of Colorado, Loretto Heights college, and the 
Westminster Law school 

Tourist Amenities and Climate — As a recreation centre 
Denver has so many attractions that providing for tourists is 
one of the leading industries Motorbuses for sight seeing run 
m every direction The tounst bureau bsts 60 excursions to 
points of beauty and interest which can be made in a day or 
less each 

Sports include glacier climbing, skiing, bathing in pools of hot 
mineral water, trout fishing and yachting on Grand lake (8 389 ft 
above sea level), where an annual regatta is held in August A 
mountain highway to the top of Mt Evans, 14,260 ft , is the 
highest automobile road in North America It is estimated that 
tourists spend more than $64,000,000 annually in the city 

The climatic advantages of Denver led to the establishment 
there of many hospitals and sanatoria of national scope, philan 
thropic and commercial, especially for the tieatment of tuber- 
culos 5 T 1 c=e ‘ogi'l ci > 1M1 the Unvei itv of Color'do Midi. il 
if Hn rhc Deliver C .< ltial hosmtal T 'iv-amon* General hospital 
,1 b un > ' iod tliL \e tiniis Adinimsiri urn hasp ini nuke the 
^ tv 0.1 1 or the 1 npri 1 it licdii ll u.Ui< of the coumrv 

Coimntnc and Industry — Den or is L 'ie nd.n >iiirai>\c 
up mu 1, Lommc- id inti ndii'tiia' r.clropob- of the "est l'iue 
is no large t\ v ihi 1 ,oo mi in .nv niLclion len dipiicminia 
oi I'li feilcrjl govern liL'it arc repicscnud 1>\ ippiox tuLely 225 
liurta <■ and ion m -sion — inoic in.n in .n y othci tnv out ide 
\\ •’"■liiiigt in 1 ic limit w i' c'-tabh-hed 1 1 iMr rnn fV sccte 
1 1 v 01 In iru 1 1 v pirdi.iScd ihi iriv lit mitt of C’irk Giuou 
.id a in 1 y v 'nn ii ul coined gold pie"p-. ioi< Mining 1 ' <■ more 
•sol* inn l " toms of coric po.ir.iiig rLiuunir.ition-v It is one 
ot tne tnree lederal coinage mints, making silver dollars and small 


The Denver stockyards is the largest cattle market in the west 
and it is the largest sheep market in the world At the National 
Western stock show (held annually in January since 1907) 
pedigreed breeding cattle are bought and sold in carload lots, 
feeder stock by the tramload 

Distance from the manufacturing centres of the east forced 
Denver m its early days to develop industries to supply the needs 
of the mining and frontier population for wagons and harness 
mining machinery, meat, flour and other necessities On this 
foundation, utilizing the raw materials — mineral, animal and vege 
table — at its doors, developing its specialties, but also diversifying 
its products, and gradually extending its markets the manufactures 
of the city grew A favourable factor is the abundant supply of 
coal and fuel oil from mines and refineries within a very short 
haul In 1928 natural gas was piped in from the Amarillo district 
of Texas 

The leading industry, in point of value of product, is slaughter 
ing and meat packing Receipts at the stockyards in 1949 included 
961,689 cattle and calves 432,531 hogs and 1,857,935 sheep 

Other manufactures of importance are mining machinery, which 
is marketed all over the world, sugar mill equipment which goes 
as far as Hawaii and the Philippines, and luggage that is so’d in 
every state of the union A rubber manufacturer sells about 
2,000 products in the domestic market as well as in all foreign 
countries 

The manufacture of candy is favoured by the dry atmosphere 
In spite of its distance from ports, Denver has many businesses 
engaged in world trade Export business was (in 1950) estimated 
at $30,000,000 

History — John Simpson Smith, trapper and trader, with his 
Sioux wife Wapoola, settled on the site of Denver in the autumn 
of 1857 The following summer, after traces of gold were found 
m the sands of Cherry creek by W Green Russell of Geoigia 
rival settlements grew up on opposite sides of the creek, near its 
confluence with the South Platte river (at 14th street in the present 
city plan) Aurana on the west bank, and on the east bank St 
Charles, which was almost immediately renamed Denver, after 
the territorial governor, Gen James W Denver The two settle 
ments, with a population of about i,ooo, were consolidated m 
i860 and m 1861 received a charter from the first terntoml 
legislature of Colorado 

In 1867 Denver was made the capital of the territory, and in 
1881, five years after Colorado became a state, the choice was 
confirmed by popular vote 

On Oct 29, 1858, in a blinding snowstorm, two men drove in 
with a wagon train and opened the first “store ” A second was 
opened on Christmas day, and a jewellery store a few days later 
At the opening of 1859 lumber sold for $100 per 1,000 ft , flour 
for $20 to $40 per 100 lb , and sugar, coffee and tobacco for almost 
their weight in gold dust, the currency of the region for some 
years 

The first hotel (the Eldorado) was opened m a large log house 
on Feb 1,1859 On April 23 the first number of the Rocky Moun 
tain News was issued On May 9 arnved the first coach of the 
Leavenworth and Pike’s Peak Express company, which carried 
letters at 25 cents an ounce News of Lincoln’s election was 
brought from St Joseph, Mo , nearly 700 mi , by the Pony Ex- 
press in 69 hours Letter postage by Pony Express was $5 per 
letter Telegraph connection with the east ($9 for ten words) was 
established in 1863 

A private mint and a bank were opened in i860 In 1863 there 
was a severe fire, and in 1864 a temble flood came down Cherry 
creek and washed away many buildings The first schoolteacher, 
dressed in a black broadcloth frock coat and a silk hat, drove into 
town late in the summer of 1859, behind a team of oxen which 
he apostrophized with Greek and Latin oaths that won him infinite 
respect from the local masters of profanity In October he opened 
a school in a log cabin, after $250 had been subscribed for its 
“endowment ’’ In 1864 Colorado seminary was established, largely 
through the efforts of Gov John Evans, who had been one of 
the founders of Northwestern university at Evanston, 111 When 
the Union Pacific passed through 106 mi, to the north of Denver, 
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a local company was organized to connect the city with it by a 
line to Cheyenne, Wyo , and on June 23, 1870, the first passenger 
train arrived On Aug 15 the Ivansas Pacific was completed to 
Denver, and other transportation facilities soon followed 
By 1870 there were 1,500 buildings m the city, and the popu 
lation was 4,759 In the next 20 years it grew to 106,713 All the 
facilities of a modern city were introduced in the ’70s, and the 
80s were a period of great activity in real estate Since 1890 
growth has been steady though less spectacular In the early 
days Denver had its problems with "squatters” and “land jump 
ers ” ‘ 

There were the social conditions usually found m new mining 
communities, including crimes of violence and some exercise of 
extralegal methods of administering justice At the Palace gam 
filing hall and variety theatre, celebrated the world over, fortunes 
were won and lost in a night A flood m 1878 and the famous strike 
m Denver and Leadville in 1879-80 were temporary checks to 
prosperity 

In 1880 there was a memorable election not, under the guise 
of an anti Chinese demonstration A serious streetcar stake m 
1 920 involved the loss of seven fives the importation of armed 
strikebreakers, the intervention of federal troops and military 
rule for a month Denver was the first city to undertake to 
finance its charitable agencies by a joint “community chest ” Its 
juvenile court, under Judge Ben B Lindsey (1869-1943), who 
served from 1901 to 1927, was a pioneer in its field In 1902 a 
uty-and county of Denver was created, with power to frame its 
own charter, and the charter was adopted m 1904, but dual sets 
of officers served until 1912 

A commission form of government was in force in Denver for 
foui years from 1912, but in 1916 the mayor and council form 
was resumed 

DENVER AND RIO GRANDE WESTERN RAIL- 
ROAD, incorporated m 1870, was conceived as a narrow gauge 
( y'o") trunk line from Denver, Colo , to Mexico City, Mex 
The route was projected along the Rio Grande del Norte, hence 
the first name, Denver and Rio Grande railway Course of the 
railroad was turned westward through the Royal Gorge to tap the 
Leadville mining district, by 1883 the narrow gauge line was com 
pleted between Denver and Ogden, Utah, with branches reaching 
into the mountains wherever mining development demanded trans- 
portation The Royal Gorge route, a through standard gauge 
line, Denver to Ogden, via Tennessee Pass (10,240ft ), 
782ml , supplanted the narrow gauge line in 1890, as the Rio 
Grande became an integral part of several transcontinental sys- 
tems Remaining narrow gauge are 686mi of track, all in south- 
west Colorado , longest in the U S , these lines are the model for 
all similar operations in the world The Moffat Tunnel route, 
shortening Rio Grande’s Denver-Salt Lake City distance to 5701m , 
in 1934 strengthened the road’s position as a transcontinental 
route by utilizing the 6 2ml bore through the Continental Divide 
50ml from Denver 

The Rio Grande operates 2,566ml in Colorado, Utah and New 
Mexico 

DEODAND, m English law, any personal chattel which, hav 
mg moved ad mortem or been the immediate cause of the death of 
any reasonable creature, was forfeited to the king for pious uses 
It was originally designed as an expiation for the souls of those 
suddenly snatched away by violent death, and was abolished by 
9/10 Viet C 62 This imputation of homicidal guilt to inanimate 
objects or the lower animals is of great antiquity and led m the 
middle ages to the judicial tnal of animals or things for man 
slaughter 

In England, subsequent to the Reformation, deodands were 
distributed as alms by the king’s high almoner, though more 
recently they were regarded as mere forfeitures 
If a horse or other animal m motion killed a person, whether 
infant or adult, or if a cart ran over him or a tree fell upon him, 
it was forfeited as a deodand and its value was appraised by the 
jury It was at one time held that if death were caused by falling 
from a cart or a horse at rest, the law made the chattel a deodand 
only if the person killed were an adult, not if he were below years 


of discretion, but m later times this distinction was abolished 
Blackstone says “where a tlnng not in motion is the occasion of a 
man’s death, that part only which is the immediate cause is for- 
feited, as if a man be climbing up the wheel of a cart, and is 
killed by falling from it, the wheel alone is deodand ” Whereas, 
if the cart were m motion, not onlv the wheel but all that moves 
along with it (as the cart and loading) are forfeited On the other 
hand, if 1 man ndmg on the shifts of a wagon fall to the ground 
and break his neck, the horses md wagon only are forfeited and 
not the loading, because it m no way contributed to his death 
Wheie a man is killed bv a vessel at rest, in fresh water, the cargo 
■ is not deodand, where the vessel is under sail, hull and cargo are 
both deodand But accidents on the high seas, or on an arm of 
the sea, did not cause forfeiture “because manners are continually 
exposed to so many perils that the law imputes misfortunes hap 
penmg there rather to them than to the ship ” The finding of a 
jury was necessary to constitute a deodand, and the death must 
take place within a \ear and a d<iv of the accident The investiga- 
tion of the value of the instrument by which death was caused at 
one time occupied an important place among the provisions of 
English cnminal law Moie recently these forfeitures became ex 
tremely unpopular, and jurors, with the connivance of judges, 
found deodands of trifling value, so as to defeat what was re 
garded as an inequitable claim 

DEODAR The deodar or “god tree” ( Cedrus Deodara) is 
a species of coniferous evergreen tree closelv allied to the cedar, 
the timber obtained therefrom being of considerable value It 
forms extensive forests in the Himahyas at elevations of from 
7,000 ft and is also found in Afghanistan and north Baluch 
istnn The wood is durable and fight red in colour and is used 
particularly for cabinetwork as it can be highly polished See also 
Cedar 

DEODORIZER, a disinfectant which acts by oxidizing or 
otherwise changing the chemical constitution of volatile sub 
stances disseminated in the air It also prevents noxious exhala 
tions from organic substances, and in virtue of its properties is 
an effective disinfectant m certain diseases See also Disin 
FECTANTS 

DEOGARH (known in Bengal as Baidyanath, also called 
Baidyanath Deogarhj, a town in the Santal Parganas district of 
Bihar, India Pop (1941) 19,792 It has a famous temple dedi 
cated to Baidyanath or Siva, the resort of numerous pilgrims It 
also enjoys a reputation as a health resort among Bengalis, many 
of whom have country houses here 

DEOLS, a suburb of the French town of Chateauroux, m the 
department of Indre Pop (1946) 3^94 Deols lies to the north 
of Chateauroux, from which it is separated by the Indre It 
preserves a fine Romanesque tower and other remains of the 
church of a famous Benedictine abbey, the most important 10 
Berry, founded in 917 by Ebbes the Noble, lord of Deols \ 
gateway flanked by towers survives from the old ramparts of 
the town The parish church of St Stephen (15th and 16th cen 
tunes) has a Romanesque facade and a crypt containing the 
ancient Christian tomb of St Ludre and his father St Leo cade, 
who according to tradition were lords of the town in the 4th cen- 
tury The pilgrimage to the tomb of St Ludre gave importance 
to Ddols, which under the name of Vicus Dolensts was in exist 
ence in the Roman period In 468 the Visigoths defeated the Gauls 
there the victory carrying with it the supremacy over the distnet 
of Berry In the middle ages the head of the family of Deols 
enjoyed the title of prince and held sway over nearly all Lower 
Berry, of which the town itself was the capital In the 10th cen- 
tury Raoul of Deols gave his castle to the mojjks of the abbey 
and transferred his residence to Chateauroux The abbey church 
was burnt by the Protestants during the lehgious wars and m 
1622 the abbey was suppressed by the agency of Henry II, 
prince of Conde and of D6ols 

DEONTOLOGY is the title of a book by Jeremy Bentham 
(9 v ), who introduced the term to denote a utilitarian system of 
ethics The name has since then come to be applied to a system 
of ethics m which prominence is given to ideas of duty ratheT 
than to those of right or goodness 
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DEPARTMENT, i division 01 pirt ot i system one of the 
branches of the administration in i state 01 municipality In 
Great Britain it is commonly applied to the suboidinate divisions 
of the chief executive offices ot state such as the savings bank 
or other department of the post office, the mines department of 
the board of trade, etc , m the United States these subordinate 
divisions are known as "bureaus,” while “department” is used 
for the chief branches of the executive 

In France the word is also used for a territorial division cor 
responding loosely to an English county Previous to the Trench 
Revolution the local unit in France was the military nouvernement, 
roughly corresponding to the old provinces, such as Franche 
Comte Provence, Bourgogne Bretagne etc , but this division 
being too closely bound up with the administrative mismanage- 
ment of the old rdgime, at the suggestion of Mirabeau, the “prov- 
inces” were divided into departments, as nearly as possible equal 
to a certain average of size and population, and deriving their 
names principally from uvers, mountains or other prominent geo 
graphical features In i860 three new departments were created 
out of the newly annexed territory of Savoy and Nice The three 
departments of Bas Rhin, Haut Rhin and Moselle which were 
lost after the Tranco German War in 1871, were restored in 1919 
Each department is presided over by an officer called a prefect 
(gv) and is subdivided into ai rondissements each m charge of a 
subprefect Arrondissements are again subdivided into cantons 
and these into communes, somewhat equivalent to the English 
parish (See France Government and Administration ) 
DEPARTMENT STORE, the name given in the United 
States to a retail estabbshrnent which sells a wide variety of goods 
including a general line of apparel, home furnishings and house 
wares and piece goods Merchandise lines are normally arranged 
in separate sections or departments with the accounting on a de- 
partmentalized basis Selling departments and nonselling ones 
such as advertising, delivery, credit and personnel are integrated 
under a single management To distinguish the department store 
as an institution from the general merchandise store and the dry 
goods store, which are often organized on a departmental basis and 
render similar services, the bureau of the census in 1948 estab 
lished as the size basis for this type of store the “normal employ- 
ment” of 25 or more persons In 1939 the bureau had used annual 
sales of $100,000 or more as the basis 
Department stores are primarily “shopping” and “service” m 
stitutions, 1 e , they afford customers the opportunity of com- 
paring quality, style and price before purchase and provide a 
wide variety of services such as credit delivery, accepting returns 
of merchandise, personal shopping assistance and many others 
Because shopping often is done in more than one store, depart 
ment stores generally thrive best in groups and are usually located 
m central or secondary shopping districts where they cater pri- 
marily to women 

Dcpaitacal stores n't, oxmed ns independent nut -*oies n« 
incmoers of ownt r-lcp gioup- in ns units of cli.i 1. loie iwems 
I he tern ownership eiotp re ere inaiilv Lo lomtr independent 
stoies vhieh ha e been irought undet eom non ownci hip but 
have not hern subjected to so much etninl toprro 1 "s ■, vpie.il 
of cha n-stoic ope atoms 

\ 11 lpcriai t char etc sue or mam department store- is the 
‘leased dePititme’l ’ Lodei 'ms arrmgeincii the stole aaiee- 
■o rtTiiU an 0 t ide organization or pc s 0 n 10 «pr r>ie 1 pimc dm 
-filling department 1 Pe les-cc p i’ s eithei t <h, mo.nhlv rental 
charge n n i.xeu percentage in hi, =a cs Depir'mcn.x eon inonlv 
leased aie milliner, , it \ ullerv , mis shoes, c >nd\ md op*ic d goods 

rolloAiag World Wai II, numerous dciwilnieu stoics opened 
branches in ubatban ircas usuallv adjucnl 10 the mam, o' 
'parent, 1 store Ibis devc'opmeiu 'ook pliec betau-t ol the 
pronouneed shift ip oopulation lrom Large cine- to suouiban areas 
changes in the noppmg habits 01 women ncreised u c ol the 
nu omobde traffic congestion in central ouaines' districts and 
lack 01 economical and eonvenient parking lots in downtown areas 

S-ales o. deu-rtment =tore- increased in about the sunt ritio 
is total ret ul sales after ’919 the fir-t year for ahic.i .ompre 
hensive dan bee me availcble I lie department store snare of 


total letail sales was 9% m 1929, 10 1% m 1935 9 5G, in 1939 and 
8 2% m 1948 Operating expenses in department stores are high 
approximating 32% in 1950 for example This figure exceeds 
those of the chief competitors of such stores and is mainly the 
result of the wide scope and variety of services offered custom 
ers Significant differences exist, of course, in the operating ex 
penses of various selling departments 

Department stores attempted to meet the competition ot non 
service chain stores, supermarkets and neighbourhood stores 
through extensive modernization programs, adoption of self 
service arrangements in some departments, improved personnel 
training programs and liberal customer services The latter while 
contributing to high expenses became a major factor in enabling 
the department store to maintain its strong competitive position 
(DJD) 

DE PERE, a city of Brown county, Wis , 109 mi N of Mil- 
waukee, on the Fox river, 6 mi from its mouth It is served 
by the Chicago and North Western and the Chicago, Milwaukee 
St Paul and Pacific railways and by lake and river steamers The 
population was 8,146 in 1950, 6 373 in 1940 

De Pere is a shipping and transfer point, has grain ele 
vators, foundries and machine shops, manufictures boats glassine 
hammocks paper, farm implements and is the seat of St Nor 
bert college (Roman Catholic) established in 1902 The state 
reformatory is just north of the city In 1634-35 Jean Nicolet 
found there at the tarst rapids of the Fox river, a polyglot village 
of several thousand Indians and there in 1669 Father Allouez 
established the mission of St Francis Xavier the second in the 
territory that is now Wisconsin The French called the place 
Rapides des Phres Nicolas Perrot, the first French commandant 
in the northwest, made it his headquarters, and there Father M u 
quette wrote the account of his journey to the Mississippi A few 
miles south of the city hved for many years Eleazer Williams 
(c 1787-1857), who claimed to be the “lost dauphin ” Louis 
XVII of France, and was an authority on Indians especially the 
Iroquois De Pere was incorporated as a village m 1857 and as a 
city in 1883 

The first dam on the Fox river, connecting the Great Lakes to 
the upper Fox river valley, is located m De Pere 
DEPEW, CHAUNCEY MITCHELL (1834-1928) 
U S lawyer and politician, was born in Peekskill, NY, on 
April 23 1834 of a Huguenot family (originally Du Puis or De 
Puy) He graduated from Yale in 1856, entered politics as a 
Repubhcan — his father had been a Democrat — was admitted to 
the bar in 1858, was a member of the New York assembly (1861- 
62) and was secretary of state of New York (1864-65) Through 
his fnendship with Cornelius and William H Vanderbilt he be 
came in 1866 attorney for the New York and Harlem railway 
in 1869 was appointed attorney of the newly consolidated New 
York Central and Hudson River railway, of which he soon be 
cine 1 dirt nor mu m 18-; \ 1- n genen’ coun-tl or the 
ei 'tc \ 1 ldtibi'l -vsttm 01 l.ilvav lie became icond vice- 
pit -latui ot 'he N’tv , i ork ( u iral ind IIudMi,. Rive > nl\ iv in 
tVio ptc-idti*. (iMs-iSl uid dun 1 in 111 ihqS ol iht joard 
ol outcioi- 01 the X.iiihrbih svsien In i8-_ he joiner the 
Lihu il Rtpub'icin movement ind v . •> nomu ■’led but ik'eated 
foi 1 t office 01 lieu't line gnu. 11 01 0 New \oik In 1899 hi was 
elected Ub aer.'ior vom New S ork stite and >n iocj. was 
it-CiecLtd 'oi Ilk. icm cndi lg 11 1911 His o- mom ind speeches 
w e'e ton piled in 1; ' oh me- D^pew u cd on \pri - 1 <1 ■> q 

Hu 11m kvpiiv -C M Dcpcw On lluntnd ]<<i 01 l.imcon 

Piogrr, “I livls 110m Mv Aulohioin ipliv 'in v cubur <■ Magazine 
vol lx\ pp 1 ytc, 66 -670 (Nov Dec 1921) tfv \frmnnrs of 
ltkkl\ iiai ( it,’ i 

DEPEW, 1 inanufiriuing village 01 Luc cojn v N\ US , 
1 n 1 L 01 Buitilo on ftderil higliv 'v 2c ,cived b\ the Ene, 
the I ickivanna the 1 thigh \ lllev and the Nev \ ork Central 
t'ulwav. Hie populilion in iy*o vv i- 7 217 md 111 .940 it was 
6 08 j Ii w i- 11 uiipor.ital 111 '894 

DEPLOY, a military term signiljng lo txiend 1 force or 
uml of troop, into ■ name open lorniaiion, < <, non. column, the 
maiciung and approach (9 j ) loimalion, into 'me wlureby the 
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greatest number of lls weapons can be brought to bear 

DEPORTATION Deportation or transportation is a system 
of punishment for crime involving the removal of the criminal 
to a penal settlement outside his own country It is to be dis 
tinguished from mere expulsion from a country, though the term 
“deportation” is used in that sense in the English law lelatmg to 
aliens ( see Alien) It is also to be distinguished from extradition 
(g v ), which is a procedure applicable to persons wanted for trial 
under another jurisdiction The deportation or transportation 
of convicts from the United Kingdom ceased in 1857, though un 
desirable persons may be removed from British territories where 
the Foreign Jurisdiction acts apply (mainly British protectorates) 
under various orders in council 

English Practice — At a time when English criminal law 
bristled with capital felonies, when the pickpocket or sheepstealer 
was hanged when, to use Sir Samuel Romilly’s phrase, the laws 
ot England were written in blood, another and less sanguinary pen 
alty rose to great favour, namely, transportation The deporta 
tion of undesirable persons beyond the seas was common in the 
17th century and was not unknown m earlier times The Vagrancy 
act, 1597, empowered justices in quarter sessions to banish offend 
ers and order them to be conveyed into such parts beyond the seas 
as should be assigned by the pi ivy council 

But it was only toward the end of the 17th century that trans 
portation began to be used as a regular part of the penal system 
and as a substitute for capital punishment Its use in this way be- 
came more frequent as people came to realize that the criminal 
law was unduly severe Pardons were frequently granted to capi- 
tal offenders on condition that they consented to transportation 
The Habeas Corpus act, 1679, recognized this procedure and in 
1717 a statute authorized the courts to order transportation as a 
direct punishment In 1768 the power of the judges to respite 
capital convictions and substitute transportation was confirmed 
by parliament and the procedure was simplified 

At first transportation was to the American colonies, but this 
ceased after they had declared their independence in 1776 In- 
stead, it was provided that convicts sentenced to transportation 
should be employed on hard labour at home and detained in 
prison ships or "hulks ” Transportation was resumed in 1779, and 
for a time Africa was the destination, but because of the climate 
this proved disastrous and attention switched to the possibility of 
using the vast new territories of Australasia, so recently explored 
by Capt James Cook, for the purpose of founding penal settle 
ments An expedition consisting of nine transports and two men- 
of war, the first fleet of Australian history, sailed on May 13, 1787 
for New South Wales A few free families were also encoutaged 
to emigrate, but they were lost in the mass they were intended 
to leaven 

Shiploads of convicts continued to pour into Australia year 
after year and, as the influx increased, so did the difficulty of find 
mg employment for all the prisoners The free settlers were too 
few to give work to more than a small proportion Moreover, a 
new policy had been initiated by the governor, Lachlan Macquarie, 
of paying more attention to the mterests of the convicts and dis- 
couraging the immigration of any save those who “came out for 
their country’s good ” The great bulk of the convict labour thus 
remained in government hands, and some of the works under 
taken and carried out were of incalculable service to the young 
colony Indeed, its early advance in wealth and prosperity was 
due in large part to the magnificent roads, bridges and other facili- 
ties of intercommunication for which it was indebted to Governor 
Macquarie 

However, with the increasing numbers of convicts, some change 
in the system was inevitable, and the policy of “assignment” was 
introduced Convicts were freely loaned to anyone who would 
relieve tie authorities of responsibility for them This system 
developed its own abuses, and there is a long story of effort and 
failure ahd scandal Suffice it to say that, chiefly because of the 
protests pf the colonists themselves, the system of transportation 
to New south Wales was abandoned in 1840, and although for a 
time Van Diemen’s Land (later known as Tasmania) was used as 
an alternative destination, the system of transportation was even- 


tu illy abolished by the Penal Servitude acts, 1853 and 1857 (Sae 
Prison ) 

French Practice — France first adopted deportation of its 
cnminals during the revolutionary period A colony of convicts 
was planned for Madagascar m 1791, but it never materialized In 
1797 a small group of political pusoners was deported to French 
Guiana, and in the following year about 500 prisoners were sent 
there In 1823 the philanthropist Baron Milius formed an expedi 
tion consisting of a company of military workers, about 50 orphan 
apprentices, and others making a total of 164 persons who settled 
on the banks of the Mana in I rench Guiana The experiment 
was a failure, troops were needed to keep order and the principle 
of deportation was formally condemned by publicists and by the 
government But in 1854 it was reintroduced into the French 
penal code with many high sounding phiases, only to tail in prac 
tice, with deplorable results Deportation to Guiana was not 
entirely abandoned, but instead of native-born Trench, only con 
victs of subject races, Arabs, Annamites and Asiatic blacks, were 
sent, with no better success as regards colonization 

In 1864, however, it was possible to divert the stream elsewhere 
New Caledonia, an island in the Australian Pauhc, was annexed 
by France in 1853, and ten years later it became a new settlement 
for convict emigrants A first shipload was disembarked m 1864 
at Noumea, and the foundations of the city were laid Outwardly 
all went well with the settlement The population increased 
steadily, using from 600 in 1867 to more than 9,600 at the end 
of 1883 But from that time forward the numbers transported 
each year fell, and as the colony had become almost exclusively 
penal, its natural growth as a prosperous colonial community was 
retarded The reason for the falling off in the numbers transported 
to this South Pacific island, with its fairly temperate climate and 
fertile soil, was that it had been found that fear of being deported 
there no longer proved a deterrent The French administration 
therefore resumed the deportation of French born whites to 
Guiana, which was notoriously unhealthy Convicts who showed 
some promise of rehabilitation were still sent to New Caledonia, 
but those with the worst records who were regarded as incorrigible 
were sent to the settlements on the equator After 1897 no more 
convicts were transported to New Caledonia 

Convicts were still transported to Trench Guiana in the 20th 
century, and dreadful disclosures were made about conditions on 
the islands near Cayenne where prisoners were held, particularly 
the notorious Devil’s Island In 1938 Trance abolished transpor 
tation, although persons already transported were still detained 
The penal colonies in French Guiana were finally abolished by a 
decree of the Free French government during World War II 

(JEHW) 

United States — Under the laws of the United States, deporta 
tion is not banishment or punishment for crime , deportation pro 
ceedmgs are civil and not criminal This is in sharp contrast with 
the deportation laws of England, the USSR, France, Italy, 
Portugal and some other countries where their own citizens or 
subjects are sometimes exiled or deported to the colonial penal 
colonies as punishment for crime 

In the United States every person is considered an alien who 
is not a native bom or naturalized citizen, and only aliens can be 
deported It has never been the policy ot the United States gov 
eminent to punish criminally aliens who remain after the time 
for which they were admitted has expired, or who have entered 
unlawfully for the first time in contravention to immigration laws 
Deportation is the only remedy 

A legally admitted alien cannot be deported without due process 
of law but he has no absolute right to remain ( Gvrlson v London, 
186 F [2d] 183) Under our immigration laws, the entrance 
of an alien illegally is not a crime but he may be deported for 
having entered without a visa The alien has the burden of proof 
to show his lawful right to remain (La Buda v Karmth , 47F 
[2d] 944) While an alien is allowed to remain, he is accorded 
constitutional protection, but his licence to remain is revocable 
at any time ( Turner v WiLltams, r94 U S 279, Chuoco Tutco V 
Forbes, 228 US 549, Vajtauer v Shaughtiessy, 273 U S 103) 

An alien residing in the United States is always subject to de- 
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portation on any statutoiv grounds until he has been admitted 
to citizenship To depoit one who h io .lcquued citizenship by 
naturalization, a proceeding must hrst be brought m a United 
States district court by a United States attorney to revoke such 
citizenship, usually on the ground that it had been obtained by 
fraud If citizenship is revoked by an order of the court the 
person again becomes an alien subject to deportation However, 
if he acquired United States citizenship by birth such proceeding 
cannot be brought against him , thus he cannot be deported 

An important distinction is to be made between aliens seeking 
admission who are stopped at the borders and aliens who have en- 
tered the country but whose deportation is sought The former 
are excluded while the latter are deported In exclusion the trans 
portation company that brought the alien who is excluded upon 
arrival must take him back In deportation the alien is deported 
at the expense of the U S government to his native country or, if 
that is not possible, to any country where he had acquired a domi- 
cile or to the foreign port or place of embarkation 

If no country will accept the alien and even the country of his 
birth refuses to grant him permission to enter, he may be detained 
at Ellis Island, New York harbour, for the rest of his life or until 
such time as the United States government can find a country 
that will admit him ( Shaughnessy v Mezei, 34s U S 206) 

(S Ks) 

Other Countries — Penal exile has been practised by many 
other countries as a method of secondary punishment Russia 
from 1823 onward directed a continuous stream of offenders to 
Siberia, and at one time the yearly average sent was 18,000 
Transportation of Russian convicts by sea to the island of Sakhalin 
in the far east was also used This island was hopefully intended 
as an outlet for released convicts where they could be rehabilitated 
by their own efforts, m precisely the same manner as was tried in 
Australia and New Caledonia The result followed British and 
French experience in every respect, and before World War I it was 
widely recognized in Russia that transportation had failed How 
ever, under the Communist regime, as H E Barnes and N K 
Teeters relate m New Horizons in Criminology (Pientice Hall, 
Inc , New York, 1951), “the Czarist system of sending prisoners 
to Sibena has been continued on an even greater scale, and, ap- 
parently, with just as much brutality There is, however, one dif- 
ference Under the Czars a large portion of those exiled were 
criminals m the conventional sense Under the Soviet rule, most 
of those sent to Siberia have been pohtical prisoners ” In the view 
of these writers, “after making all qualifications necessary for the 
exaggerations of the bitterly anti-So\ let writers, it seems likely that 
the conditions in the Soviet labor camps in Sibena are as brutal 
and degrading as anything which was under the Czars " 

Portugal practised transportation as far back as the 15th cen- 
tury In modern times it has tned deportation to the African 
colony of Angola This has been on a small scale, side by side with 
free emigration, and has been fairly successful Spam resorted 
to banishment on a limited scale m the 16th century, and penal 
settlements were retained at Ceuta and m Africa for many cen- 
turies In 1907 the African prisons were ordered to be abolished, 
and the penal settlement at Ceuta was closed in 1911 

Italy introduced deportation to various agncultural penal 
colonies on the islands around its coast Under the Fascist regime 
thousands of pohtical prisoners were sent to the nonagncultural 
islands off the coast of Sicily 

Transportation must be regarded as a most primitive solution to 
the problem of disposing of prisoners Moreover, it is a solution 
likely to be accompanied by deplorable conditions and most un- 
likely to be a success Indeed, it has been said that it has proved 
a ghastly failure wherever it has been tned 

Bibijography — W S Holdsworth, A History of English Law, vol 
n (Toronto, London, 1937), U S E Hinde, The British Penal 
Sjaffw* WT 3 -WO (London, 1931) , G Ives, A History of Penal 
Methods (London, 1914) , L Radzinowicz, A M History of English 
Criminal Law and Us Administration From rj-jo, vol I The Movc- 
ment for Reform, 17 $0-18 33 (New York, London, 19+8) , M GrUnhut, 
(Oxf° r & 1948, New York, 1949) , H E Barnes and 
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| Deposit, anythmg laid down or separated, as m geology, 


any mass of material accumulated by a natural agency (see Bed) , 
and in chemistry, a precipitate or matter settling from a solution 
or suspension Deposit is also used in the sense of earnest or 
security for the performance of a contract, in the law of contract, 
deposit or simple bailment is delivery or bailment of goods in 
trust to be kept without recompense and redelivered on demand 
(see Bailment) (For banking deposits, see Banking ) 

DEPOT, a place where goods may be stored or deposited, 
such as a furniture or forage depot, the accumulation of military 
stores, especially m the theatre of operations (from the hr Depot, 
Lat depositum, laid down) In America the word is used of a 
railway station whether for passengers or goods , in Great Britain 
on railways the woid, when m use, is applied to goods stations 
A particular military application is to a depot situated as 1 
rule in the centre of the recruiting district of the regiment or 
other unit, where recruits are received and undergo preliminary 
training before joining active troops Such depots are maintained 
in peacetime by armies which supply distant or overseas garrisons , 
in an army raised by compulsory service and quartered in its own 
country, the regiments are usually stationed in their own districts 
and on their taking the field for war leave behind a small nucleus 
for the formation and training of drafts to be sent out later These 
nucleus troops are generally called depot troops 

DEPRECIATION Depreciation is an accounting charge 
for the cost of durable property, spread over its economic life 
Depreciation covers wear and tear from use, physical deteriora- 
tion from age and exposure to the elements and obsolescence, 
1 e , loss of usefulness arising from availability of newer and more 
efficient types of goods serving the same purpose It does not 
cover losses from sudden and unexpected destruction of the use- 
fulness of property — major fires and accidents, theft, war damage 
or adverse court decisions — nor from declining price levels De- 
preciation applies both to tangible property such as machinery 
and buildings and to intangibles of limited life such as leaseholds 
and copyrights Similar costs are involved in depletion and main 
tenance Depletion is depreciation on property which cannot be 
reproduced, such as a body of ore being mined or a stand of timber 
being cut and not reforested Maintenance is cost incurred in 
keeping property in good condition, as by painting a house or re- 
placing defective parts m a truck Tangible property subject 
to depreciation also involves maintenance Where "full main- 
tenance” aims to keep the property intact without deterioration, 
however (as with a railway roadbed), there may be no depreciation 
charge A mam object of keeping these costs is to measure 
income correctly so that if the whole supposed income of a 
business is withdrawn for the private use of the owners it will not 
later be discovered that the assets of the business have dwindled 
away This leads to the rule that depreciation during the working 
life of a piece of property must equal the original cost of the 
property, less ultimate scrap value For convemence, deprecia 
tion accounts are usually kept for groups of assets with similar 
characteristics and working hfe, and the estimated average work 
mg hfe of the group is used m figuring depreciation Since this 
average can take into account minor losses from fire, etc , depre- 
ciation covers such losses insofar as they are self insurable within 
the business in question 

The general rule of charging off a depreciable asset during its 
hfe does not settle annual charges Allocation among years is 
recognized as arbitrary, and in practice is strongly influenced by in- 
come tax regulations Straight-line, fixed percentage and, more 
rarely, annuity methods of depreciation — giving respectively con- 
stant, gradually decreasing and gradually increasing charges — 
are standard Sometimes charges vary with use (for mstance, 
with the number of miles per year a truck is driven) Special 
rules allow depletion for tax purposes to exceed original cost 

Basing depreciation on historical cost rather than on probable 
replacement cost, and on arbitrary rules rather than on actual 
use, is presumably necessary for definite tax liability and audits 
of accounts But very imperfect measurement of the actual using 
up of property results in times when price levels change Depart- 
ment of commerce estimates of total recorded depreciation and 
depletion in the United States were $4,400,000,000 for 1929, $4,- 
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300,000,000 for 1931, for example But since prices and activity 
were both much lower m 1931, the cost of new property adequate 
to replace that used up w is much lower than m 1929 Thus after a 
fall of prices, depreciation overrates the using up of capital, and 
consequently current income and the proportion of new buildings, 
machinery and other property which exceeds replacement require 
ments ("net capital formation”) are overstated, after a rise of 
prices the opposite is true, as for example during the inflation fol 
lowing World War II 

In view of technical progress, the cost of new equipment of 
stated capacity tends to fall from year to year so that maintain 
mg the value of equipment by reinvesting depreciation funds in 
volves some expansion of physical ctpacity (See also Capital 
and Interest, Financial Statements, Investments In Busi 
ness, National Savings ) (\ G Ht , X ) 

DEPRETIS, AGOSTINO (1813-1887), Italian statesman, 
was born it Mezzana Corte, m the province of Pavia, on Jan 31, 
1813 He belonged to the Giovine Italia, and was nearly cap 
tured by the Austrians while smuggling arms into Milan Elected 
deputv in 1848, he founded the journal II Dintto In i860 he 
was sent on an abortive mission to Sicily to find a compromise 
between the Cavour and the Garibaldi policies 
As a member of Urbano Rattazzi’s cabinet of 1862 he arranged 
with Garibaldi the expedition which ended m disaster at Aspro 
monte 

He was a member of Bettmo Ricasoli’s cabinet of 1866 and on 
the death of Rattazzi (1873) became the leader of the left He 
was premier m 1876-78 and for a brief period in 1879 
Minister of the interior in Benedetto Cairoli’s cabinet of 1879, 
he was again prime minister from 1881 until his death on July 29, 
1887 

He reconstituted his cabinet four times, alternately bestowing 
portfolios upon Cesare Ricotti Magnam, the count di Robilant and 
other Conservatives so as to complete the political process known 
as trasjormtsmo A few weeks before his death he repented of his 
transformist policy, and agam included Francesco Cnspi and 
Guiseppe Zanardelli in his cabinet 
During his long term of office he abolished the grist tax, ex- 
tended the suffrage, completed the railway system, aided Pasquale 
Mancim in forming the Triple alliance and initiated colonial policy 
by the occupation of Massawa On the other hand, however, 
he vastly increased indirect taxation, corrupted the fibre of the 
several parliamentary parties and impaired the stability of Italian 
finance 

DEPTFORD, a southeastern metropolitan and parliamentary 
borough of London, Eng , bounded north by Bermondsey, north 
east by the Thames river, east by Greenwich, south by Lewisham 
and west by Camberwell Pop (1951) 75,694 Area 24 sqmi 
The name (Depeford) is connected with a ford over the Ravens- 
boume, a stream entering the Thames through Deptford creek 
In 1885 the parish of St Nicholas, which included the old village 
of Lower Deptford, a large stretch of water frontage west of the 
creek, the old cattle market and Sayes court gardens (a part of the 
former gardens of Sayes court), was transferred to Greenwich m 
order to bring the latter up to borough status Since then the 
borough of Deptford has comprised only the parish of St Paul 
(Upper Deptford), the church of which dates from 1712-30 
Southward from the river the land nses, on a low gravel terrace, 
to 154 ft on Telegraph hill The southern part of the borough is 
largely residential, factories increasing m number toward the 
river There is a very great variety of industries one of the chief 
of which is the timber Import-export business that Deptford shares 
with Rotherhithe, the adjoining district up the river, many timber 
wharves front the Surrey canal that leads down to the Surrey docks 
in Rotherhithe 

Henry VIII established a royal naval dockyard at Deptford in 
1513 and the shipbuilding industry flourished until wooden ships 
gave place to iron Later it became the Royal Victoria Victualling 
yard and is now an army supply depot Trinity House (q v ) was 
founded in 1514 by Henry VIII but moved to Stepney m the 
17th century and to Tower hill m 1795 Sayes court was de 
molished in 1729, after having been the residence of the duke of 
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Sussex in the reign of Elizabeth I, of John Evelyn 111 the next cen 
tur> and of Peter the Great during bis short stay in Deptfoid in 
1698 Part of the gardens is now Deptford park (17 ac ) The 
Goldsmith’s college, New Cross, was built m 1843 and the town 
hall in 1900-03 

DEPTH, m military language, the space over which a body 
of troops is distributed from front to rear In a tactical sense it 
is used to express the idea of, and need for, so distributing a force 
or unit as to have adequate reserves behind the fighting line to 
exploit initial success or to meet an emergency In World War I 
the tendency was for the distribution of a force or unit to attain 
an ever increasing depth m proportion to, and with a pioportion- 
ate leduction of, its frontage 

DEPTH CHARGE see Mines (Naval) 

DEPUTY, one appointed to act or govern instead of another, 
one who exercises an office in anothei man’s right, a substitute, 
in representative government a membei of an elected chamber 
Various officials are empowered by statute to appoint deputies 
Thus, a clerk of the peace, in case of illness, incapacity or absence, 
may appoint a fit person to act as his deputy While judges of 
the supreme court cannot act by deputy county court judges and 
recorders can, in cases of illness or unavoidable absence, appoint 
deputies So can registiars of county courts and returning officers 
at elections 

In many countnes, members of the lower house of parliament 
are called deputies 

DE QUINCEY, THOMAS 1 (1785-1859), English author, 
was born at Greenheys, Manchester, the fifth child in a family 
of eight (four sons and four daughters) His father left his 
wife and six children a clear income of / 1,600 a year Thomas 
was from infancy a shy, sensitive child, with a constitutional 
tendency to dreaming by mght and by day , and, under the in 
fluence of an elder brother, a lad “whose genius for mischief 
amounted to inspirations,” who died in his 16th year, he spent 
much of his boyhood in imaginary worlds of their own creating 
The amusements and occupations of the whole family, indeed, 
seem to have been mainly intellectual, and in De Qmncey’s 
case, emphatically, “the child was father to the man “ “My life 
has been,” he affirms in the Confession, “on the whole the life 
of a philosopher, from my birth I was made an intellectual 
creature, and intellectual in the highest sense my pursuits and 
pleasures have been ” He received a rather desultory education, 
though at 15 he could speak Greek fluently He ran away from 
his last school, Manchester Grammar school, and ivas sent into 
the country in Wales Then he agam ran away, this time to 
London, where, he says, commenced “that episode, or impas- 
sioned parenthesis of my life, which is comprehended in The 
Confessions of an English Opium Eater " This London episode 
extended over a year or more, his money soon vanished, and 
he was in the utmost poverty , he obtained shelter for the night 
m Greek street, Soho, from a moneylender’s agent, and spent 
his days wandering in the streets and parks , finally the lad was 
reconciled to his guardians, and in 1803 was sent to Worcester 
college, Oxford, being by this time about 19 It was in the course 
of his second year at Oxford that he first tasted opium — having 
taken it to allay neuralgic pains De Qumcey’s mother had settled 
at Weston Lea, near Bath, and on one of his visits to Bath, 
De Quincey made the acquaintance of Coleridge, be took Mrs 
Coleridge to Grasmere, where he became personally acquainted 
with Wordsworth 

After finishing his career of five years at college m 1808 he 
kept terms at the Middle Temple, but m 1809 visited the Words- 
worths at Grasmere, and in the autumn returned to Dove cot- 
tage, which he had taken on a lease His choice was of course 
influenced partly by neighbourhood to Wordsworth, whom he early 
appreciated, having been, he says, the only man in all Europe 
who quoted Wordsworth so early as 1802 His friendship with 

'The following account has been abbreviated for this ed Its original 
author, John Ritchie Findlay (1824-1898) , proprietor of The Scotsman 
newspaper, and the donor of the Scottish National Portrait gallery in 
Edinburgh, had been intimate with De Quincey, and in 1886 published 
his Personal Recollections of him 
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Wordsworth decreased within a l_w years, and when m 18^,4 
De Qmncey published m Tint's Magazine his reminiscences of 
the Grasmere circle, the indiscreet references to the Wordsworths 
contained in the article led to a complete cessation of intercourse 
Here also he enjoyed the society and friendship of Coleridge, 
Southey, and especially of Prof Wilson, as in London he had 
of Charles Lamb and his circle He continued his classical and 
other studies, especially exploring the, at that time, almost un- 
known region of German literature, and indie iting its riches to 
English readers Here also, in 181b, he married Margaret Simp- 
son, the “dear M ” of whom a charming glimpse is accorded 

to the reader of the Confessions, his family came to be five sons 
and three daughters 

For about a year and a half he edited the Westmorland Gazette 
He left Grasmere foi London in the early part of 1820 The 
Lambs received him with great kindness and introduced him to 
the piopnetors of the London Magazine It was m this journal 
in 1821 that the Confessions appeared De Quincey also con- 
tributed to Blackwood, to Knight’s Quarterly Magazine, and later 
to Tait's Magazine His connection with Blackwood took him to 
Edinburgh in 1828, and he lived there for 12 years, contributing 
from time to time to the Edinburgh Literary Gazette His wife 
died in 1837, and the family eventually settled at Lasswade, but 
from this time De Qumcev spent his time in lodgings in various 
places, staying at one place until the accumulation of papers filled 
the rooms, when he left them in charge of the landlady and 
wandered elsewhere After his wife’s death he gave way for the 
fourth time in his life to the opium habit, but m 1844 he reduced 
his daily quantity by a tremendous effort to six grams, and never 
again yielded He died in Edinburgh on Dec 8, 1859, and is 
buried m the West Churchyard 

During nearly 50 years De Qumcey lived mainly by his pen 
His patrimony seems never to have been entirely exhausted, and 
his habits and tastes were simple and inexpensive, but he was 
reckless in the use of money, and had debts and pecuniary 
difficulties of all sorts The famous Confessions of an English 
Opium Eater was published in a small volume m 1822, and at- 
tracted attention, not simply by its personal disclosures, but by 
the extraordinary power of its dream-painting No other literary 
man of his time, it has been remarked, achieved so high and 
universal a reputation from such merely fugitive efforts The 
only works published separately (not m periodicals) were a novel 
Klosterhem (1832), and The Logic of Political Economy (1844) 
After his works were brought together, De Quincey’s reputation 
was not merely maintained, but extended For range of thought 
and topic, within the limits of pure literature, no like amount of 
material of such equality of merit proceeded from any eminent 
writer of the day However profuse and discursive, De Qumcey is 
always polished, and generally exact — a scholar, a wit, a man of the 
world and a philosopher, as well as a genius He looked upon 
letters as a noble and responsible calling, in his essay on Oliver 
Goldsmith he claims for literature the rank not only of a fine 
art, but of the highest and most potent of fine arts, and as such 
he himself regarded and practised it He drew a broad distinc- 
tion between “the literature of knowledge and the literature of 
power, n asserting that the function of the first is to teach the 
t unction of the second Lo mo.e — maintaining that the meanest 
of authors who moves lus prt eminence over all who mciclv 
teach that the litxra'urt ot knowledge must oerish bv superses- 
sion, while the literature of power is “inumphant foi ever as 
long as the language < xuN ip v huh t speak-, ’ It is to this clav> 
of motive literature tin 1, De Quincey s own work-, essentially 
belong, 1 1 is bv^virme ot that vital (dement of power that they 
have emerged from the rapid oblivion of pcnodicalism, ind live 
in the minds of later generations, But their power is weakened 
by their volume 

De Qumcey fully defined his own position and claim to distinc- 
tion in the preface to his collected works These he dmdes into 
three classes, " first, that class which proposes primarily to amuse 
the reader,” such as the Narratives, Autobiographic Sketches, etc , 
second, “papers which address themselves ’purely to the under- 
standing as an insulated faculty, or do so primarily," such as the 


essays on Essemsm, the Caesars,, Cicero, etc , and finally, as a 
third class, “and, in virtue of their aim, as a far higher class of 
compositions,” he ranks those “modes of impassioned prose rang 
mg under no precedents that I am aware of in any literature,” 
such as the Confessions and Susprna de Profundis The high 
claim here asserted has been questioned, and short and isolated 
eximples of eloquent apostrophe, and highly wrought imaginative 
description, have been cited from Rousseau and other masters 
of style, but De Quincey’s power of sustaining a fascinating and 
elevated strain of “impassioned prose” is allowed to be entirely 
his own Another obvious quality of all his gemus is its overflow- 
ing fullness of allusion and illustration, recalling his own descrip- 
tion of a great philosopher or scholar — “Not one who depends 
simply on an infinite memory, but also on an infinite and electrical 
power of combination, bringing together from the four winds, 
like the angel of the resurrection, what else were dust from dead 
men’s bones into the unity of breathing life " 

In politics, m the party sense of that term, he would probably 
have been classed as a Liberal Conservative or Conservative 
Liberal — at one period of his life perhaps the former, and at a 
later the latter As he advanced in years his views became more 
and more decidedly liberal, but he was always as far removed 
from Radicalism as from Toryism, and may be described as a 
philosophical politician, capable of classification under no definite 
paity name or colour Of political economy he had been an early 
and earnest student, and projected, if he did not so far proceed 
with, an elaborate and systematic treatise on the science, of which 
all that appears, however, arc his fragmentary Dialogues on the 
system of Ricardo, published m the London Magazine in 1824, 
and The Logic of Political Economy (1844) How wide and varied 
was the region he traversed a glance at the titles of the papers 
which make up his collected (or more properly, selected) works 
(for there was much matter of evanescent interest not reprinted) , 
sufficiently shows Some things in his own lme he has done 
perfectly, he has written many pages of magnificently mixed 
arguments, irony, humour and eloquence, which, for sustained 
brilliancy, richness, subtle force and purity of style and effect, 
have simply no parallels, and he is without peer the prmce of 
dreamers The use of opium no doubt stimulated this remarkable 
faculty of reproducing in skilfully selected phrase the grotesque 
and shifting forms of that “doudland, gorgeous land,” which 
opens to the sleep-closed eye 

It has been complained that, m spite of the apparently full 
confidences of the Confessions and Autobiographic Sketches, 
readers are left m comparative ignorance, biographically speak- 
ing, of the man De Qumcey Two passages in his Confessions 
afford sufficient clues to this mystery In one he describes him- 
self “as framed for love and all gentle affections,” and m another 
confesses to the “besetting infirmity" of being “too much of an 
eudaemonist ” “I hanker,” he says, “too much after a state of 
happiness, both for myself and others, I cannot face misery, 
whether my own or not, with an eye of sufficient firmness, and 
am little capable of surmounting present pain for the sake of 
any recessionary benefit ” His sensitive disposition dictated the 
ignoring in his writings of traits merely personal to himself, as 
well as his cver-recurrcnt report to opium a-, a doorway of escape 
from present ill, and piompted those h lbits ot seclusion, and that 
apparent} capricious absjracuon ot himself from the -,ociet> 
not onlv of his friends, hut of hts own tamily, m which he from 
lime lo time per-isled He confessed to occasional aect sses 01 an 
aln o-.t lrrtsisMble impulse flee to the labvimthme shelter of 
some gieat ntv like London or Paris — there to dwell solitary amid 
a mukiiudt , buried by (lav in the cloister like recesses of mighty 
libraries, and stealing awa» bv night lo some obscuie lodging 
Long indulgence m seclusion, and m habits of study the most 
lawless possible in respect of regular hours or any considerations 
of health or comfort — the habit of working as pleased himself 
without regard to the divisions of night or day, of times of 
sleeping or waking, even of the slow procession of the seasons — 
had latterly so disinclined him to the restraints, however slight, 
of ordinary social intercourse, that he very seldom submitted to 
them On such rare occasions, however, as he did appear, per- 
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haps at some simple meal with a favoured fnend, or m later 
year= in his own small but refined domestic circle, he was the 
most charming of guests, hosts or companions A short and 
fragile, but well proportioned frame, a shapely and compact head, 
a face beaming with intellectual light, with rare, almost feminine 
beauty of feature and complexion , a fascinating courtesy of 
manner, and a fullness, swiftness and elegance of silvery speech — 
such was the irresistible “mortal mixture of earth’s mould” that 
men named De Quincey It was impossible to deal with or judge 
him by ordinary standards — not even his publishers did so Much 
no doubt was forgiven him, but all that needed forgiveness is 
covered by the kindly veil of time, while his merits as a master in 
English literature are still gratefully acknowledged (J R F ) 

Bibliography — In 1833 De Quincey began to prepare an cd of 
his works Selections Grave and Gay Writings Published and Un- 
published (1833-60) , followed by a second ed (1863-71) with notes 
by James Hogg and two additional vols , a further supplementary 
vol appeared in 1878 The first comprehensive ed, however was 
printed m America (1850-55) , and the "Riverside” ed (1877) is still 
fuller The standard English ed is The Collected Writings of Thomas 
De Quincey (Edinburgh, 1889-90), edited by David Masson, who alsoi 
wrote his biography (1881) for the “English Men of Letters” series 
The Uncollected Writings of Thomas De Quincey (1890) contains 
a preface and annotations by James Hogg, The Posthumous Writings 
of Thomas De Quincey (1891-93) were edited by A H Japp (“H A 
Page”), who wrote the standard biography, Thomas De Quincey 
his Life and Writings (2nd ed, 1879), and De Quincey Memorials 
(1891) See also ArvMe Barinc Neurosis (1898) , Sir L Stephen 
Hours m a Library , H S Salt De Quincey (1904) , and De Quincey 
and his Friends (1895) a collection edited by James Hogg, which 
includes essays by Dr Hill Burton and Shadworth Hodgson See also 
editions of the Confessions (1927) by G Saintsbury, and of the Diary 
(1927) by H A Eaton 

DERA GHAZI KHAN, a town and district of British India, 
in the Punjab The original town was founded at the close of the 
15th century and named after Ghazi Khan, son of Haji Khan, a 
Baluch chieftain, who after holding the country for the Langah 
sultans of Multan had made himself independent The greater 
part of this town was washed away by the Indus in 1908-09 and 
the new town, built near by, is now the headquarters of the 
District 

The district, which consists of an area of 9,364 sqmi, is a 
long narrow strip of country, 198 m in length, sloping gradually 
from its western boundary hills to the river Indus on the east 
Although liable to great extremes of temperature, and to a very 
scanty rainfall, the district is not unhealthy The population in 
xg4i was 581.350, the great majority being Baluch Mohammed- 
ans The principal exports are wheat and indigo The only manu 
factures are for domestic use There is no railway m the district 
In the hills beyond the limit of the district is an area occupied by 
Biloch tribes which is administered by the deputy commissioner 
of Dera Ghazi Khan The frontier tribes here include the Kas- 
rams, Bozdars, Khosas, Laghans, Khctrans, Gurchams, Mazans, 
Marris and Bugtis The chief of these are desenbed under then 
separate names 

DERAIL, a device used mainly on the sidings of railways to 
prevent a car that has been moved by wind, gravity or by the 
error of trainmen from running foul of the mam track It is also 
frequently used to protect men at wort under a car The derail 
is variously designed, but generally acts by providing a surface 
on which the flange of one wheel mounts and crosses over the 
head of the rail, dragging the wheel at the othei end of the axle 
off its rail Each pair of wheels follows m turn and, being forced 
over the irregularities of the road bed, soon bring the car to a 
full stop Some derails are portable, but most are fixed definitely 
m place and are operated by hand, in unison with a switch or 
mechanically from a central point The illustration shows a 
manual derail with signal target, in operating position 

DERAIN, ANDRE (1880- ), French painter, was born 

at Chatou (France), on June 10, 1880 For a considerable time he 
shared a studio with the landscape painter Vlaminck, he then 
made the acquaintance of Picasso, Geoiges Braque and the poet 
Guillaume Apollinaire It was from this small group that Cubism 
developed Yet Derain cannot be considered as a representative 
of the Cubist school, his best works adhere to the great tradi- 


tions of the classic landscapes, and are formal in character and 
restrained m colour, while his figures exhibit 1 grandeur and 
serenity, which reveal an admirer of the great masters 

DERA ISMAIL KHAN, a town, cantonment and district m 
the Derajat division of the NorthWest Frontier Province of 
India The town is situated near the right bank of the Indus, here 
crossed by a bridge of boats during half the year Pop (1941) 
48,210 It takes its name from Ismail Khan, a Baluch chief who 
settled here towards the end of the 15th century, and whose de 
scendants ruled for 300 years The old town was swept away by 
a flood in 1823 The main channel of the Indus which often 
changes, was m 1927 2 mi from the town The town contains a 
large bazaar for Afghan traders and is the residence of many Mo- 
hammedan gentry Since the occupation of Wazinstan the garri 
son has been reduced to half a brigade There is considerable 
through trade with Afghanistan by the Gomal pass 
The district— area 4,216 sq mi , pop (1941) 298,131 — was 
formerly divided by the Indus, which intersected it from north to 
south To the west of the Indus the country resembles Dera 
Ghazi Khan To the east of the present bed of the river a wide 
tract, the Kacfo, is exposed to river action Beyond this, the coun 
try rises abruptly, and a barren, almost desert plain stretches east- 
wards, sparsely cultivated, and inhabited only by nomadic tribes 
In 1901 the trans-Indus tract was allotted to the newly formed 
North-West Frontier Province, the cis-Indus tract remaining in 
the Punjab jurisdiction The former cis-Indus portions of the 
Dera Ismail Khan and Bannu districts is now the Punjab district 
of Mianwali 

The district is the junction, of Pathan and Baluch tribes, the 
Pathan element predominating The chief frontier tribes are the 
Sberams and Ustaranas and Bhittams 
DERAIYEH (Arab DaPtya ) A city of Arabia formerly the 
capital of the Wahhabis and of considerable importance prior to 
1819 when it was captured by Ibrahim Pasha It now consists of 
five walled villages amongst the ruins, with .a population of about 
1,500 inhabitants, the Wahhabi capital is now Riyadh 
DERBENT or DERBEND, a town in the A S S R of Da- 
ghestan, on the western shore of the Caspian, 42 0 4' N , 48° 15' E 
Pop (1926) 23,111 It occupies a narrow stnp of land beside the 
sea, from which it climbs up the steep heights inland The en 
virons are occupied by vineyards, gardens and orchards, in which 
madder, saffron and tobacco, as well as figs, peaches, pears and 
other fruits, are cultivated Earthenware, weapons and silk and 



cotton fabrics are the principal products of the manufacturing in- 
dustry Recently a wool spinning factory has been built, and 
steamers call at the port, which has a lighthouse and cold storage 
accommodation for the fruit and fish industry To the north of 
the town is the monument of the Kirk-lar, or “forty heroes,” who 
fell defending Daghestan against the Arabs in 728, and to the 
south lies the seaward extremity of the Caucasian wall (50 m 
long), otherwise known as Alexander’s wall, blocking the narrow 
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pass of the Iron Gate or Caspian (raLcs ( Portae Albanae or Portae 
Casptae) This, when entire, had 1 height of 29 ft and a thickness 
of about 10 ft , and with its iron "ices and numerous watch-towers 
formed a valuable defence of (Iil Persian frontier Derbent is 
usually identified with Albana, the capitil of the ancient Albania 
The modern name, a Persian word meaning 1 iron gates,” came into 
use when the city was refounded by kivadh of the Sassaman dyn- 
asty of Persia The walls and the citadel are believed to belong to 
the time of Kavadhs son, khosnu (Chosioes) Anosharvan In 
728 the Arabs entered into possession, and established a principal- 
ity m the city, which they called Bab-el-Abw ib (“the principal 
gate’), Bab el Khadid (“the iron gate”), and Seraill el-Dagab 
(“the golden throne”) The celebrated caliph, Harun-al Rashid, 
lived m Derbent at different times, and brought it into great repute 
as a seat of the arts and commerce In 1220 it was captured by the 
Mongols, and in the course of the succeeding centuries it fre- 
quently changed masters In 1722 Peter the Great of Russia 
wrested the town from the Persians, but in 1736 the supremacy 
of Nadir Shah was again recognized In 1796 Derbent was be- 
sieged by the Russians, and in 1813 incorporated in the Russian 
empire During the Civil War 1917 to 1921, the greater part of 
the town was destroyed 

DERBY, EARLS OF, The 1st earl of Dtrbv was probably 
Robert de Ferrers (d 1139), who is said by John of Hexham to 
have been made an earl by King Stephen after the battle of the 
Standard m 1138 Robert and his descendants retained the earl- 
dom until 1266, when Robert (c 1240-c 1279), probably the 6th 
earl, having taken a prominent part in the baronial rising against 
Henry III , was deprived of his lands and practically of his title 
These earlier earls of Derby were also known as Earls Ferrers, or 
de Ferrers, from their surname, as earls of Tutbury from their 
residence, and as earls of Nottingham because this county was a 
lordship under their rule The large estates which were taken 
from Earl Robert m 1266 were given by Henry III in the same 
year to his son, Edmund, earl of Lancaster, and Edmund’s son, 
Thomas, earl of Lancaster, called himself Earl Ferrers In 1337 
Edmund’s grandson, Henry (c 1299-1361), afterwards duke of 
Lancaster, was created earl of Derby, and this title was taken by 
Edward Ill’s son, John of Gaunt, who had married Henry’s 
daughter, Blanche John of Gaunt’s son and successor was Henry, 
earl of Derby, who became king as Henry IV in 1399 

In October 1485 Thomas, Lord Stanley, was created earl of 
Derby, and the title has since been retained by the Stanleys It is 
derived, not from Derbyshire, but from the hundred of West 
Derby in Lancashire Thomas also inherited the sovereign lord- 
ship of the Isle of Man, granted by the crown m 1406 to his great 
grandfather, Sir John Stanley, and this sovereignty remained in 
possession of the earls of Derby till 1736, when it passed to the 
duke of Atholl 

The earl of Derby is one of the three “catskm earls,” the others 
being the earls of Shrewsbury and Huntingdon The term “cat- 
skin” is possibly a corruption of quatre-skm, derived from the fact 
that in ancient times the robes of an earl (as depicted in some 
early representations) were decorated with four rows of ermine, 
as in the robes of a modem duke, mstead of the three rows to 
which they were restricted in later centuries The three “catskin” 
earldoms are the only earldoms now m existence which date from 
creations prior to the 17th century 

Thomas Stanley, 1st earl of Derby (e 1435-1504), was the 
son of Thomas Stanley, who was created Baron Stanley in 1456 
and died m 1459 His grandfather, Sir John Stanley (d 1414), 
had founded the fortunes of his family by marrying Isabel 
Lathom, the heiress of a great estate m the hundred of West 
Derby in Lancashire, he was lieutenant of Ireland m 1389-1391, 
and again in 1399-1401, and in 1405 received a grant of the lord- 
ship of Man from Henry IV The future earl of Derby was a 
squire to Henry VI in 1 4 54 j but not long afterwards married 
Eleanor, daughter of the Yorkist leader, Richard Neville, earl of 
Salisbury At the battle of Blore Heath in Aug 1459 Stanley, 
though close at hand with a large force did not join the royal 
army, whilst his brother William fought openly for York In 
1461 Stanley was made chief justice of Cheshire by Edward IV , 


but ten years later he sided with his brother in law Warwick in 
the Lancastrian restoration Nevertheless, after Warwick’s fall, 
Edward made Stanley steward of his household Stanley served 
with the king m the French expedition of 1475, and with Richard 
of Gloucester m Scotland m 1482 About the latter date he mar- 
ried, as his second wife, Margaret Beaufort, mother of the exiled 
Henry Tudor Stanley was one of the executors of Edward IV 
and was at first loyal to the young king Edward V But he 
acquiesced m Richard’s usurpation, and retaining his office as 
steward avoided any entanglement through his wife’s share in 
Buckingham’s rebellion He was made constable of England m 
succession to Buckingham, and was granted possession of his 
wife’s estates with a charge to keep her in some secret place at 
home Richard could not well afford to quarrel with so powerful 
a noble, but early m 1483 Stanley asked leave to retire to his 
estates m Lancashire After Henry of Richmond had landed, Stan- 
ley made excuses for not joining the lung On the morning of 
Bosworth (Aug 22), Richard summoned Stanley to join him, and 
when he received an evasive reply ordered his son, George, Lord 
Strange, whom Stanley had given as a hostage, to be executed In 
the battle it was William Stanley, his brother, who turned the 
scale in Henry’s favour, but Thomas, who had taken no part in the 
fighting was the first to salute the new king Henry VII con- 
firmed Stanley m all his offices, and on Oct 27, created him earl 
of Derby As husband of the king’s mother Derby held a great 
position, which was not affected by the treason of his brother Wil 
ham m Feb r495 In the following July the earl entertained the 
king and queen with much state at Knowsley Derby died on 
July 29, 1504 Strange had escaped execution in 1485, but he died 
before his father m T497, and his son Thomas succeeded as second 
earl An old poem called The Song of the Lady Bessy, which was 
written by a retainer of the Stanleys, gives a romantic story of 
how Derby was enlisted by Elizabeth of York in the cause of his 
wife’s son 

For fuller narratives see J Gardner's Richard III and J H Ram- 
say s Lancaster and York also Seacomc’s Memoirs of the House of 
Stanley (1741) 

Edward Stanley, 3rd earl of Derby (1508-1572), was a son of 
Thomas Stanley, 2nd earl and grandson of the 1st earl, and suc- 
ceeded to the earldom on his father’s death m May t52i Duung 
his minority Cardinal Wolsey was his guardian, and as soon as he 
came of age he began to take part in public life He helped to 
quell the rising known as the Pilgrimage of Grace in 1536, but 
remaining true to the Roman Catholic faith he disliked and op- 
posed the religious changes made under Edward VI Under Eliza 
beth his younger sons, Sir Thomas (d 1576) and Sir Edward 
Stanley (d 1609), were concerned in a plot to free Mary, queen 
of Scots, and he himself was suspected of disloyalty He died at 
Lathom House, near Ormskirh, on Oct 24, 1572 

Derby’s first wife was Katherine, daughter of Thomas Howard, 
duke of Norfolk, by whom he had, with other issue, a son Henry, 
the 4th earl (c 1531-1593)1 "who was a member of the council of 
the North, and like his father was lord lieutenant of Lancashire 
Henry was one of the commissioners who tried Mary, queen of 
Scots, and was employed by Elizabeth on other high undertakings 
both at home and abroad He died on Sept 25, 1593 His wife 
Margaret (d 1596), daughter of Henry Clifford, 2nd earl of Cum- 
berland, was descended through the Brandons from King Henry 
VII Two of his sons, Ferdmando (c 1559-1594), and William 
(c 1561-1642), became in turn the sth and 6th earls of Derby 
Ferdmando, the sth earl (d 1594), wrote verses, and is eulogized 
by Spenser under the name of Amyntas 

James Stanlfy, 7th earl of Derby (1607-1651), sometimes 
styled the Great Earl of Derby, eldest son of William, 6th earl, and 
Elizabeth de Vere, daughter of Edward, 17th earl of Oxford, was 
born at Knowsley on Jan 31, 1607 During his father’s life he was 
known as Lord Strange He was elected M P for Liverpool m 
1625, received high offices in the North of England, and on March 
7, 1628 entered the House of Lords as Baron Strange When the 
Civil War broke out in 1642, Lord Strange devoted himself to the 
king’s cause His plan of securing Lancashire at the beginning and 
raising troops there, which promised success, was however ais- 
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couraged by Charles, who was said to be jealous of his power and 
royal lineage and who commanded his presence at Nottingham His 
subsequent attempts to recover the county were unsuccessful 
After several defeats he left for the Isle of Man in June 1643 to 
attend to affairs there, and in the summer of 1644 he took part in 
Prince Rupert’s successful campaign in the north when Lathom 
House, where Lady Derby had heroically resisted the attacks of 
the besiegers, was relieved, and Bolton Castle taken He followed 
Rupert to Marston Moor, and after the complete defeat of 
Charles’s cause m the north withdrew to the Isle of Man, where he 
held out for the king and offered an asylum to royalist fugitives 
His administration of the island imitated that of Strafford in 
Ireland It was strong rather than just In July 1649 he refused 
scornfully terms offered to him by Ireton By the death of his 
father on Sept 29, 1642 he had succeeded to the earldom, and on 
Jan 12, 1650, he obtained the Garter On Aug 15, 1651, he landed 
at Wyre Water m Lancashire in support of Charles’s invasion, and 
met him on the 17 th Proceeding to Warrington he failed to 
obtain the support of the Presbyterians through his refusal to take 
the Covenant, and on the 25th was totally defeated at Wig in, 
being severely wounded and escaping with difficulty He joined 
Charles at Worcester, after the battle he accompanied him to 
Boscobel, and while on his way north alone was captured near 
Nantwich and given quarter He was tiled by court martial at 
Chester on Sept 29, his quarter was disallowed and he was con 
demned to death When his appeal for pardon to parliament was 
rejected, though supported by Cromwell, he endeavoured to 
escape, but was recaptured and executed at Bolton on Oct 15, 
1651 He was buried m Ormskirk church According to Clarendon 
Derby was “a man of great honour and clear courage,” and his 
defects the result of too little knowledge of the world Lord 
Derby left m ms “A Discourse concerning the Government of the 
Isle of Man” (printed in the Stanley Papers and in F Peck’s 
Desiderata Cunosa, vol 11 ) and several volumes of historical col 
lections, observations, devotions ( Stanley Papers) and a common- 
place book He married on the 26th of June 1626 Charlotte de la 
Tremoille (1599-1664), daughter of Claude, due de Thouars, 
ind granddaughter of William the Silent, prince of Orange, by 
whom besides four daughters he had five sons, of whom the eldest, 
Charles (1628-1672), succeeded him as 8th earl 

Charles’s two sons, William, the 9th earl (c 1655-1702), and 
James, the 10th earl (1664-1736), both died without sons, and 
consequently, when James died m February 1736, his titles and 
estates passed to Sir Edward Stanley (1689-1776), a descendant 
of the 1st earl From him the later earls were descended, the 
12th earl (d 1834) being his grandson 

Bibliography — Article in Did of Nat Biog with authorities and 
article in same work on Charlotte Stanley, countess of Derby, the 
Stanley Papers, with the too laudatory memoir by F R Haines 
(Chatham Soc pubhcations, vols 62, 66, 67, 7 °) . Memotres, by De 
Lloyd (1668), 572 , State Trials, v 293-324, Notes & Queries vm Ser 
111 246, Scacombe’s House of Stanley, Clarendon’s Hist of the Rebel- 
lion, Gardiner’s Hist of the Civil War and Protectorate, The Land 
of Home Rule, by Spencer Walpole (1893) , Hist of the Isle of Man, 
by A W Moore (1900) , Manx Soc pubhcations, vols 3, 25, 27 

The 14th earl is noticed separately (see below) 

Edward Henry Stanley, 15th earl of Derby (1826-1893), 
eldest son of the 14th earl, was educated at Rugby and Trinity 
college, Cambridge, where he took a high degree and became a 
member of the society known as the Apostles In March 1848 he 
unsuccessfully contested the borough of Lancaster and then made 
a long tour m the West Indies, Canada and the United States 
During his absence he was elected member for King’s Lynn, which 
he represented till October 1869, when he succeeded to the peer- 
age He delivered his maiden speech in May 1850 on the sugar 
duties Just before, he had made a very brief tour in Jamaica 
and South America In 1852 he went to India, and while travel 
ing in that country he was appointed under secretary for foreign 
affairs in his father’s first administration From the outset of his 
career he was known, to be a most Liberal Conservative, and in 
1855 Lord Palmerston offered him the post of colonial secretary 
He was much tempted by the proposal, and burned down to 
Knowsley to consult his father, who called out when he entered 


the room, “Hallo, Stanley' wlnt brings you here 5 — Ha* Di ?y 
cut his throat, or are you going to be marutd? ’ The otter was 
declined In his father’s second ldimnistration Lord Stanley held, 
at first, the office of secretaiy for the colonics, but became presi 
dent of the Board of Control on the resignation of Lord Ellen 
borough He had the charge of the India Bill of 1858 in the House 
of Commons, became the first sci r< tary of slitc for India and left 
behind him in the India Office in excellent reputation When the 
Greeks were looking round for a lung after the death ot King 
Otho, and the crown was refused by Queen Victoria for her son 
Alfred, there was some idea of inviting Stanley to take the vacant 
throne, but the offer was never formally mide After the fall of 
the Russell government in 1866 ho became foreign secretary in 
his father’s third administration He compared his conduct in 
that great post to that of a man floating down a mer and fendihg 
off from his vessel, as well as he could, the various obstacles it 
encountered He thought that that should be the normal attitude 
of an English foreign minister, and piobablv under the circum- 
stances of the years 1866-1S68 it was the right one He ai ranged 
the collective guarantee of the neutrality of Luxemburg in 1867, 
negotiated a convention about the "Alabama,” which, however, 
was not ratified, and refused to take any part in the Cretan 
troubles In 1874 he again became foreign secretary in Disraeli's 
government He acquusied in the purchase of the Suez canal 
shares, he accepted the Andnssy Note, but declined to accede to 
the Berlin Memorandum His part in the I iter phases of the 
Russo-Turkish stiuggle has never been fully explained, for he 
declined to gratify public curiosity at the cost of some of his 
colleagues He resigned, and was prepared to explain in the 
House of Lords the course he had taken if those whom he had left 
challenged him to do so, but from that course they consistently 
reframed By Oct 1879 it was clear enough that he had thrown 
m his lot with the Liberal party, but it was not till March 1880 
that he publicly announced this change of allegiance He did not 
at first take office m the second Gladstone government, but be- 
came secretary for the colonies in Dec 1882, bolding this position 
till the fall of that government in the summer of 1885 In 1886 
Derby joined the Liberal Unionists, and took ail active part m 
the general management of that party, leading it m the House of 
Lords till 1891, when Lord Hartington became duke of Devon- 
shire In 1892 he presided over the labour commission He died 
at Knowsley on Apnl 21, 1893 

During a great part of Derby’s life he was deflected from 
his natural course by the accident of his position as the son of the 
leading Conservative statesman of the day From first to last 
he was at heart a moderate Liberal In one of the highest qualities 
of a statesman, “aptness to he right,” he was surpassed by none 
of his contemporaries, or — if by anybody— by Sir George Come- 
wall Lewis alone His chief defect as a statesman was that in his 
anxiety to arrive at the nght conclusions he sometimes turned 
and turned and turned a subject over till the time for action had 
passed Although he cared but little for what is commonly known 
as society — the society of crowded rooms and fragments of 
sentences — he very much liked conversation During the many 
years in which he was a member of “The Club” he was one ot its 
most assiduous frequenters, and his loss was acknpwledged by a 
formal resolution His talk was generally grave, but every now 
and then was lit up by dry humour The late Lord Arthur Russell 
once said to him, after he had been buying some property in 
southern England “So you still believe m land, Lord Derby ” 
“Hang it,” he replied, “a fellow must believe in something 1 ” He 
did much work outside politics He was lord rector of the Uni- 
versity of Glasgow from 1868 to 1871, and later held the same 
office in that of Edinburgh Fiom 1875 to 1893 i 7 e was president 
of the Royal Literary Fund, and attended most closely to his 
duties there He succeeded Lord Granville as chancellor of the 
University of London in 1891, and remained m that position till 
his death He lived much in Lancashire, managed his enormous 
estates with great skill, and did a great amount of work as a 
local magnate He married in 1870 Maria Catharine, daughter of 
the 5th earl de la Warn, and widow of the 2nd marquess of Salis- 
bury 
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The best account of the 15th Lord Derby is that which was prefixed 
by W E H Lecky, who knew him very intimately, to the edition of 
his speeches outside parliament, published m 1894 

The earl left no children and he was succeeded as 16th earl 
by his brothei Frederick Arthur Stanley (1841-1908), who 
had been made a peer as Baron Stanley of Preston in 1886 He 
was secretary of state for war and for the colonies and president 
of the board of trade, and was governor-general of Canada from 
1888 to 1893 He died on June 14, 1908 
Edward George Villiers Stanley, 17th earl of Derby (1865- 
1948), was educated at Wellington college and served in the 
Grenadier Guards fiom 1885 to 1895 During the South African 
War he acted first as press censor, then as A D C to Lord Roberts 
He sat in the house of commons for West Houghton, was a lord 
of the treasury (1895-1900), financial secretary to the war office 
(1900-03) and postmaster general (1903-05) He was the recipi- 
ent of many honours, including the Garter (1914) In Oct 1915 
he became director of recruiting for the army, and as such was 
responsible for a new scheme for a final effort on behalf of 
voluntary service known as the Derby scheme In Feb 1916 Lord 
Derby became chauman of the naval and mihtaiy air service 
joint committee but resigned in April, becoming under secretary 
for war in July On the formation of D Lloyd George’s govern- 
ment in Dec 1916 he became secretary for war From April 1918 
to Nov 1920 he was Bntish ambassador to France In Oct 1922 
he became secretary for war in Bonar Laws cabinet, retaining 
this position under Stanley Baldwin until Jan 1924 He died on 
Feb 4 1948, at Knowsley, near Prescot Lancashire, Eng 
DERBY, EDWARD GEOFFREY SMITH STANLEY, 
14th earl of Derby (1799-1869), the ‘‘Rupert of debate,” born at 
Knowsley m Lancashire on March 29, 1799, grandson of the 12th 
earl and eldest son of Lord Stanley, subsequently (1834) 13th earl 
of Deiby (1775-1851) He was educated at Eton and at Christ 
Church, Oxford, and in 1819 he obtained the chancellor’s prize 
for Latin verse, the subject being “Syracuse ” As a boy he prac- 
tised elocution under the instruction of Lady Derby, his grand- 
father’s second wife, the actress, Elizabeth Farren In 1820 he 
was returned for Stockbridge in Hampshire, one of the nomination 
boroughs whose electoral rights were swept away by the Reform 
Bill of 1832, Stanley being a warm advocate of their destruction 

His maiden speech was delivered early in the session of 1824 
in the debate on a private bill for lighting Manchester with gas 
On May 6, 1824 he delivered a vehement and eloquent speech 
against Joseph Hume’s motion for a reduction of the Irish Church 
establishment, maintaining in its most conservative form the 
doctrine that church property is as sacred as private property 
From this time he was acknowledged to be one of the most 
powerful speakers in the House In the autumn of 1824 Stanley 
went on an extended tour through Canada and the United States 
with Henry Labouchere, afterwards Lord Taunton, and Evelyn 
Demson, afterwards Lord Ossmgton In 1825 he married the 
second daughter of Edward Bootle-Wilbraham, created Baron 
Skelmersdale m 1828, by whom he had a family of two sons and 
one daughter who survived 

At the general election of 1826 Stanley was returned for 
borough of Preston, where the Derby influence was paramount 
The change of seats left him free to speak against the system of 
rotten boroughs with great force during the Reform Bill debates, 
without laying himself open to the charge of personal inconsis- 
tency as the representative of a place where, according to Gay, 
cobblers used to “feast three years upon one vote ” In 1827 
Derby and other Whigs made a coalition with'Cannmg on the 
defection of the more unyielding Tories, and he became under- 
secretary for tie colonies The coalition was broken up by 
Canning’s death in August During the administration of the 
duke of Wellington (1828-1830), Stanley and those with whom 
he acted were in opposition His robust and assertive Liberalism 
about this period seemed curious afterwards to a younger genera- 
tion who knew him only as the very embodiment of Conservatism 

On the advent of Lord Grey to power in Nov 1830, Stanley 
was appointed to the chief secretaryship of Ireland On accepting 
office he had to vacate his seat for Preston and seek re-election. 


and he had the mortification of being defeated by the Radical, 
“Orator” Hunt The contest was a peculiarly keen one, and 
turned upon the question of the ballot, which Stanley refused 
to support He re entered the House as one of the members for 
Windsor, Sir Hussey Vivian having resigned in his favour In 
i8j 2 he again changed his seat, being returned for North Lan- 
cashire 

Stanley was one of the most ardent supporters of the Reform 
Bill Reference may be made especially to his eloquent speech 
on March 4, 1831 on the adjourned debate on the second reading 
of the bill Apart from his connection with the general policy 
of the government, Stanley had a difficult task m his own office 
Ireland was in a very unsettled state The concession of Catholic 
emancipation had excited the people to make all sorts of demands, 
reasonable and unreasonable ‘ Scorpion Stanley,” as O’Connell 
called him, discharged with determination the ungrateful task of 
carrjmg a coercion bill thiough the House It was generally felt 
that O’Connell, powerful though he was, had fairly met his match 
in Stanley, who, with invective scarcely inferior to his own, evaded 
no challenge, ignored no argument, and left no taunt unanswered 
The title “Rupert of debate” is peculiarly applicable to him in 
connection with the fearless if also often reckless method of 
attack he showed m his parliamentary war with O’Connell It 
was first applied to him, however, 13 years later by Sir Edward 
Bulwer Lytton m The New Timon — 

One after one the lords of time advance , 

Here Stanley meets — here Stanley scorns the glance I 
The brilliant chief irregularly great, 

Frank, haughty, rash, — the Rupert of debate 

The best answer, howe\ er, to the attacks of the great agitator 
was the beneficial legislation which Derby secured for Ireland 
He introduced and carried the first national education act for 
Ireland, one result of which was the remarkable and to many 
almost incredible phenomenon of a board composed of Catholics, 
Episcopalians and Presbyterians harmoniously administering an 
efficient education scheme In 1833, just before the introduction 
of the Irish Church Temporalities Bill, Stanley had been ap- 
pointed secretary for the colonies, with a seat in the cabinet 
In this capacity he introduced the bill for freeing the slaves m 
the West Indies, on May 14, 1833, in one of his most eloquent 
speeches 

The Irish Church question determined more than one turning- 
point m his political career In 1834 the proposal of the govern- 
ment to appropriate the surplus revenues of the church to edu- 
cational purposes led to his secession from the cabinet, and, as it 
proved, his complete and final separation from the Liberals 
Sir James Graham, the earl of Ripon and the duke of Richmond, 
also left the cabinet on the same issue O’Connell, speaking m 
the House, described the secession in a couplet from Canning's 
Loves of the Triangles — 

Still down thy steep, romantic Ashbourne, gbdes 
The Derby dilly carrying six insides 

Stanley spoke against the bill and against its authors with a 
bitterness that he himself is understood to have afteiwards 
admitted to have been unseemly towards those who had so recently 
been his colleagues The course followed by the government was 
“marked with all that timidity, that want of dexterity, which led 
to the failure of the unpractised shoplifter ” His late colleagues 
were compared to “thimble-riggers at a country fair,” and their 
plan was “petty larceny, for it had not the redeeming qualities 
of bold and open robbery ” 

In the end of 1834, Lord Stanley, as he was now styled by 
courtesy, his father having succeeded to the earldom m October, 
was invited by Peel to join the short-lived Conservative ministry 
which he formed after the resignation of Melbourne Though he 
declined the offer for reasons stated in a letter pubhshed in the 
Peel memoirs, he acted from that date with the Conservative 
party, and on its next accession to power, m 1841, he accepted 
the office of colomal secretary, which he had held under Lord 
Grey His position and his temperament alike, however, made 
him a thoroughly independent supportei of any party to which 
he attached himself When, therefore, consideration of health 
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arising from the late hours in the Commons led him in 1844 to 
seek elevation to the Upper House m the right of his father’s 
barony, Peel was rid of a too candid friend m the Commons 
and was assured of strong debating power in the Lords But when 
PeeJ accepted the policy of free trade m 1846, the breach between 
him and Stanley was, as might have been anticipated, instant and 
irreparable Stanley at once became the recognized leader of the 
Protectionist party, having Lord George Bentinck and Disraeli 
for his lieutenants in the Commons They did all that could be 
done when the logic of events was against them, though Protection 
was never to become more than their waLchword 

Lord Derby, who had succeeded to the earldom on the death 
of his father m June 1851, was called upon to form his first admin 
istration in Feb 1852 He was in a minority, but the circum- 
stances were such that no other than a minonty government was 
possible, and he resolved to dissolve parliament and appeal to 
the country at the earliest opportunity The election did not 
materially alter the position of parties Parliament met in Novem 
ber and in December the ministry had resigned in consequence 
of their deteat on Disraeli’s budget Tor the next six yeais, 
durmg Lord Aberdeen’s “ministry of all the talents” and 
Lord Palmerston’s premiership, Lord Derby led the opposition, 
whose policy gradually became more generally Conservative and 
less distinctively Protectionist as the hopelessness of reversing 
the measures adopted m 1846 made itself apparent In 1855 he 
was asked to form an administration after the resignation of 
Lord Aberdeen, but failing to obtain sufficient support he declined 
the task After the defeat of Lord Palmerston on the Conspiracy 
Bill m Feb 1858, he formed his second ministry Though he still 
could not count upon a working majority, defeat was avoided 
for a whole session, owing chiefly to the dexterous management 
of the Commons by Disraeli During the session of 1858 the 
government carried two important measures, one a bill to remove 
Jewish disabilities, and the other a bill to transfer the government 
of India from the East India Company to the crown Next year 
the question of parliamentary reform had to be faced, and the 
government introduced a bill at the opening of the session, 
which was rejected by the House, and, on a dissolution, rejected 
also by the country After a vote of no confidence (June 10) 
in the new parliament Derby at once resigned 

He now devoted much of the leisure the position afforded him 
to congenial classical studies It was his reputation for scholar 
ship as well as his social position that had led in 1852 to his 
appointment to the chancellorship of the university of Oxford, in 
succession to the duke of Wellington His Translations of Poems 
Ancient and Modem (1862) was privately printed Its reception 
by those to whom it was circulated encouraged him to proceed 
with his magnum opus, the translation of the whole of the Iliad, 
which appeared m 1864 

During the seven years that elapsed between Lord Derby’s 
second and third administrations the ternble industrial crisis m 
Lancashire caused by the stoppage of the cotton supply m conse 
quence of the American Civil War, absorbed much of his time 
and thought Derby worked unceasingly for its relief His 
personal subscription, munificent though it was, represented the 
least part of his service His noble speech at the meeting in 
Manchester in Dec 1862, where the movement was initiated 
and his advice at the subsequent meetings of the committee, were 
of the very highest value m stimulating and directing public 
sympathy His relations with Lancashire had always been cordial, 
after the cotton famine period the cordiality passed into a 
warmer and deeper feeling among the factory operatives 

On the rejection of Russell’s Reform Bill in 1866, Derby 
formed his third cabinet It was destined to be short-lived, but 
lasted long enough to settle on a permanent basis the question 
that had proved fatal to its predecessor The passing of the 
Reform Bill was the mam business of the session 1867 The 
chief debates were, of course, in the Commons, and Derby’s fail- 
ing powers prevented him from taking any large share m those 
which took place m the Lords His description of the measure as 
a “leap in the dark” was eagerly caught up, because it exactly 
represented the common opinion at the time, — the most expe- 


rienced statesmen, while they admitted the grmting of household 
suffrage to be a political necessity, being utterly unable to foresee 
its effect on the constitution md government of the country 

Declining health compelled Derby to resign office in Feb 1868 
He yielded the entire leadership of the party is well as the 
premiership to Disraeli His subsequent appearances m public 
were few and unimportant His last speech in the House of Lords, 
denunciation of Gladstone’s Irish Church Bill, was marked bv 
much of his early fire and vchumnte A few months later, on 
Oct 23, 1869, he died at Knowsley 

Lord Aberdeen was reported by The Junes to have said that 
no one of the giants he had listened to m his youth, Pitt, Fox, 
Burke or Sheridan, “as a speaker, is to be compared with our own 
Lord Derby, when Lord Derby is aL his best ” (G Samtsbury, 
Lord Derby, 1906 ) 

DERBY (.dar bi), a county and parliamentary borough and the 
county town of Derbyshne, England, 60 mi S E of Manchester 
onthcLMSR andLNER Pop (1938) 139,000 Area 127 
sqmi Occupying a position almost in the centre of England, 
the town is situated on the Derwent, at the southern end of the 
Pcnnincs It is the centre of an important network of routes 
since early times and more especially since the Industrial revolu 
tion A little to the N E is Littlechester which was the site of a 
Roman fort 01 village Under the heptaichy Derby was known as 
Northwortlug, receiving its present name from Deoraby as it was 
known to the Danes after the Treaty of Wcdmore It was recon 
quered by Aethelflaed in 917, and prospered during the 10th cen 
tury, but much of the land was waste at the time of Domesday 
The first charter was granted in 1206 giving it all the privileges 
which Nottingham had m the time of Henry I and Henry II The 
charter provides that no one shall dye cloth within ten leagues of 
Dei by except in the borough A charter of Henry III in 1260 
granted that no Jew should be allowed to live in the town Ed 
ward III granted the petition of the burgesses for two bailiffs 
In 1745 the young pretender marched as far south as Derby, 
where it was decided that he should return to Scotland instead of 
going on to London 

Among interesting buildings are St Peter’s church, a fine build 
ing of Perpendiculai date but with earlier portions, St Alkmund’s 
and St Andrew’s, m the Decorated style, and All Saints’ with a 
beautiful choir screen and good stained glass The church tower 
was built 1509-27, and is one of the finest in the midland counties 
Derby grammai school was placed m 1159 under the administra- 
tion of the chapter of Darley abbey It now occupies St Helen’s 
house Derby possesses a municipal technical college schools of 
science and art, a public library, museum and art gallery, an agri- 
cultural institute, and Liversage’s almshouses, a foundation in- 
augurated by Robert Liversage m 1529 A town planning scheme 
was adopted in 1929, while under a central improvement plan a 
covered market, a bus station, police buildings and riverside gar- 
dens were constructed Further improvements to the river were 
also carried out 

Derby is celebrated for its porcelain This manufacture was 
introduced about 1750, and although partially abandoned, it 
has been revived The manufacture of silk, hosiery, lace and 
cotton formerly employed large numbers, and there are still 
numerous silk mills and elastic webworks Silk “throwing” or 
spinning was introduced into England from Piedmont in 1717 by 
John Lombe, who set up machinery in Derby In the 19th century 
the principal centre of the Midland railway was established at 
Derby It is still a leading centre under L M S control Other 
industries include the manufacture of aircraft, motor cars, espe- 
cially the Rolls Rov ce car, as well as of electrical apparatus, 
pamt, shot, white and red lead and varnish, and there are saw- 
mills and tanneries The manufacture of hosiery "profited greatly 
by the inventions of Jedediah Strutt about 1750 In Littlechester 
there are chemical and steam boiler works Deiby was a bishopric 
suffragan in the diocese of Southwell but in 1927 became a sep- 
arate bishopric The parliamentary borough returns two members 

DERBY, a city of New Haven county, Connecticut, USA, 
10 mi W of New Haven, op the Housatomc nver at the mouth 
of the Naugatuck, just below Ansoma and opposite the borough 
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of Shelton Ihe popuhtion was 10,259 m 1950 and 10,287 m 
1940 by the federal census Derby was settled m 1643 as an 
Indian trading post called Paugasset, and received its present name 
in 1675 It was clurtered as a city in 1893 In the 18th century 
it had a thriving commerce with the West Indies 

It was the birthplace of David Humphreys (1752-1818), Wash- 
ington’s aide and military secretary from 1780 to the end of the 
war, first minister of the United States to Portugd (1790-97) 
and minister to Spain (1797-1802), and one of the ‘Hartford 
wits”, and of Commodore Isaac Hull (1773-1843), commander 
of the U S frigate “Constitution” (“Old Ironsides”) during the 
War of 1812 

DERBYSHIRE, a north midland countv of England, bounded 
north and northeast by Yorkshire, east by Nottinghamshire, 
southeast and south by Leicestershire, south and southwest by 
Staffordshire, and west and northwest by Cheshire The area of 
the geographical county is 1,006 sqmi with a population of 
826,336 (1951 census) 

The county may be divided into two sections — the northern 
upland region culminating m the Pligh Peak, and the southern 
lowland area around Derby 

The north is made up of Carboniferous limestone, millstone 
gnt and the coal measures, while the lowland south is mainly 
underlain by red Triassic rocks 

Geology, — The Carboniferous or “Mountain” limestone m the 
northwest of the county is the oldest formation, its thickness is 
over 2,000 ft It is well exposed m the numerous narrow gorges 
cut by the Derwent and its tributaries and by the Dove on the 
Staffordshire border 

The limestone uplands are bleak and dry generally with smooth 
outlines cut by deep ravines Many of these glens are richly 
wooded Volcanic rocks, locally known as “Toadstone” aie repre- 
sented m the limestones by intrusive sills and flows of dolente 
and by necks of agglomerate notably near Tideswell, MiUersdalc 
and Matlock 

The highest ground in the extreme north of the county is 
capped by shales and sometimes by the millstone grit In this 
region are Bleaklow hill (2,060 ft), Shelf Moss (2,046 ft), 
Kinder Scout (2,088 ft ) and other summits of the Peak itself 
A series of black shales with nodular limestones, the Pendleside 
series rests upon the mountain limestone on the east, south and 
northwest, much of the upper course of the Dei went has been 
cut through these soft beds Main tor (1,700 ft ) is made of 
these shales Then follows a thick mass of sandstones, grits and 
shales — the millstone grit senes On the west side these extend 
from Blacklow hill to Axe Edge, on the east, from Derwent 
Edge to near Derby A patch of millstone gnt and limestone 
occurs in the south of the county about Melbourne and Tickvale 
The coal measures rest upon the millstone gnt, the largest 
area of these rocks lies on the east, where they are coterminous 
with the coalfields of Yorkshire and Nottingham A small tract, 
part of the Leicestershire coalfield, lies in the south of the county, 
and in the northwest comer a portion of the Lancashire coal- 
field appears about New Mills and Whaley Bndge The coal 
measure country is gently moulded East of Bolsover the coal 
measures are covered unconformably by the Permian breccias 
and magnesian limestone South of a hne through Ashbourne, 
Quamdon and Stanford, the land is at a much lower level Flank- 
ing the hills between the former towns are red beds of Bunter, 
sandstone and conglomerate, they also appear at Morley, east of 
the Derwent, and again round the small southern coalfield Most 
of the south part of the county is covered superficially by glacial 
drift and alluvium of the Trent Local boulders as well as north- 
ern erratics are found m the valley of the Derwent The bones 
of Pleistocene* 1 mammals — the rhinoceros, mammoth bison, 
hyaena, etc , have been found at numerous places, often in caves 
and fissures in the limestones, eg, at Castleton, Wirksworth and 
Cresswell At Doveholes the Pleiocene Mastodon has been re- 
ported 

The nvers of the county radiate from the northern hills, Those 
of the northwest belong to the Mersey and those of the north 
east to the Don, hut all the othcrs’to the middle Trent which 
forms part of the southern county boundary with Leicestershire 


The tributary streams of the Trent, of which the Derwent, Dove 
and Erewash are the most important, flow from north northwest 
to south-southeast over the Carboniferous, but turn almost west 
northwest to east southeast on the newer rocks before they enter 
the middle Trent, flowing roughly east northeastwards The Dovt 
flows as the boundary between Derbyshire and Staffordshire for 
nearly its entire course The Derwent nsing in the High Peak flow 
southward, almost bisecting the county The Erewash is the 
boundary stream between Nottinghamshire and Derbyshire lhe 
Goyt nses a little farther north than the junction of the three 
counties — Staffordshire, Cheshire and Derbyshire, and flows 
north northeastward dividing Derbyshire from Cheshire and 
finally falls into the Mersey 

Climate — The winteis in the uplands are generally severe, 
and the rainfall heavy At Buxton (1,000 ft ) the mean tempera- 
ture in January is 34 9 0 F , and m July 57 5 0 , at Derby, in the 
southern lowland, the figures are respectively 37 5 0 and 61 2°, 
intermediate conditions are found at Belper where the figures 
are 36 3 0 and 59 9 0 

The contrasts shown by the mean annual rainfall are similarly 
marked, ranging from 52 03 in at Woodhead in the north of the 
county through 35 2 in at Matlock and 24 35 in at Derby in the 
south 

History — Important traces of the cultures of the late Palaeo 
lithic age m Cresswell crags have been discovered 

The early settlement of Derbyshire was confined almost en 
tirely to the well drained Carboniferous limestone lands of the 
Peak The marked Derbyshire group of Beakei pots indicates an 
important settlement of the dawn of the age of metals around the 
Peak district It is thought that the Beaker folk came from the 
continent via the east coast, and groups apparently from the East 
Riding of Yorkshire reached the Derbyshire Peak district, others 
penetrated from the East Anglian coasts ink. id over the English 
plain There are numerous Megalithic remains m the same area, 
the stone circle being much in evidence The largest circles are 
those of Arbor Low, near Hartmgton, which retains most of its 
stones, and the “Bull Ring,” at Dove Holes, near Chapel-on le- 
Tnth Finds of bronze age weapons and implements are not so 
numerous as in the neighbouring counties Many defensible sites, 
especially in the north of the country, are capped by ancient 
camps Mam tor, near Castleton, and Carl’s Wark, near Hather- 
sage, are good examples It is impossible to assign a date to these 
structures as they were probably m use over a great length of time 
Structures of this type were important in Romano-Bntish and 
post-Roman times The Romans were the first to utilize the low- 
lands to any great extent At this penod Littlechester, a camp to 
the northeast of Derby, became a focus of ways, receiving Ryk- 
nield street in particular Aquae (Buxton) , Anavio (near Castle- 
ton) and Melandra (west of Glossop) were sites m the north of 
the county 

The post Roman centuries revived interest in the north until 
the conquests of the West Angles in the 6th century brought them 
up the valleys of the Derwent and the Dove 

Later the district formed the northern division of Mercia, and 
m 848 the Mercian witenagemot assembled at Repton In the 
9th century the district suffered frequently from the ravages of 
the Danes, who in 874 wintered at Repton and destroyed its fa- 
mous monastery Derby under Guthrum was one of the five 
Danish burghs, but in 918 was recovered by Aethelflaed In 924 
Edward the Elder fortified Bakewell, and in 941-942 Edmund re- 
gained Derby from the Danes Saxon barrows are numerous m 
Wirksworth hundred and the Bakewell district, among them being 
White-low near Winster and Bower’s-low near Tissmgton There 
are Saxon cemeteries at Stapenhill and Foremark Hall 

Derbyshire probably originated as a shire m the time of Aethel- 
stan, but for long it maintained a close connection with Notting- 
hamshire, and Domesday gives a list of customs affecting the two 
counties alike The two shire-courts sat together for the Domes- 
day inquest, and the counties were under one sheriff until the 
time of Elizabeth The villages of Appleby, Oakthorpe, Doms- 
thorpe, Stretton en-le Field, Willesley, Chilcote and Measham 
were reckoned as part of Derbyshire in 1086, although sep- 
arated from it by the Leicestershire parishes of Over and Nether 
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beat Early divisions of the county were known as wapentakes, 
five being mentioned m Domesday while 13th century documents 
mention seven corresponding with the six present hundreds, ex 
cept that Repton and Gresley were then reckoned as separate 
divisions In the 14th century the divisions were described as 
hundreds, and Wirksworth alone retamed the designation wapen 
take until modem times Ecclesiastically the county constituted 
an archdeaconry m the diocese of Lichfield comprising the six 
deaneries of Derby, Ashbourne, High Peak Castillar, Chesterfield 
and Repmgton In 1884 it was transferred to the newly formed 
diocese of Southwell, but in 1927 was created a separate diocese 
of Derby, which includes the whole county except three parishes 
in the diocese of Peterborough The assizes for Nottinghamshire 
and Derbyshire were held at Nottingham until the reign of Henry' 
III, when they were held alternately at Nottingham and Derby 
until 1566, after which the Derbyshire assizes were held at Derby 
The miners of Derbyshire formed an independent community 
under the jurisdiction of a steward and barmasters, who held two 
Barmote courts (q v ) every year The forests of Peak and Duf 
field had their separate courts and officers 

At the time of Domesday Henry de Ferrers owned almost the 
whole of the modern hundred of Appletree The Ferrers estates 
were forfeited by Robert earl of Derby, in the reign of Henry III 
Another Domesday landholder was William Peverel, the founder 
of Peak castle, whose possessions were known as the honour of 
Peverel In 1155 the estates were forfeited to the crown During 
the reigns of John and Henry III discontent was nfe in Derby 
shire and attacks were made on the central power Riots occurred 
in 1443 In the 17th century the county first supported the king, 
but by 1643 Sir John Gell of Hopton had secured almost the 
whole county for the parliament Derby, however, was always 
royalist and Romanist m sympathy, and in 1745 entertained the 
young pretender 

Agriculture and Industries — Shghtly over 67% of the total 
area of 639,120 ac was devoted to agriculture in 1939, but of 
this only 16% was arable land Among the higher altitudes of 
north Derbyshire where the soil is poor and the climate harsh, 
gram is unable to flourish, while even m the more sheltered parts 
of this region the harvest is usually late Such districts have 
heath pasture with sheep farming Farther south are heavy crops 
of wheat and oats, while turnips and swedes and green crops are 
not uncommon Some barley is cultivated about Repton and 
Gresley Wheat (19,321 ac in 1939) is the most important crop 
in the county A large part of the Trent valley is under perma- 
nent pasture, being devoted to cattle feeding and dairy farming 
The National Trust owned 2,565 ac in the county in 1942 

Derbyshire has always been mainly a mining and manufacturing 
county, though the rich land in the south formerly produced large 
quantities of com The lead mines were worked by the Romans, 
and Domesday mentions lead mines at Wirksworth, Matlock, 
Bakewell, Ashford and Cnch Iron has also been produced in 
Derbyshire from an early date, and coal mines were worked at 
Norton and Alfreton m the beginning of the 14th century The 
woollen mdustiy flourished m the county before the reign of John, 
when an exclusive privilege of dyeing cloth was conceded to the 
burgesses of Derby Thomas Fuller m 1662 mentions lead, malt 
and ale as the chief products of the county, and the Buxton 
waters were already famous in his day The 18th century saw the 
rise of numerous manufactures In 1718 Sir Thomas and John 
Lombe set up an improved silk-throwing machine at Derby, and 
in 1758 Jedediah Strutt introduced a machine for making stock- 
ings In 1771 Sir Richard Arkwright set up one of his first cotton 
mills in Cromford, and in 1787 there were 22 cotton mills m the 
county The Derby porcelain or china manufactory was started 
about 1750 The industrial districts, based on the coalfield, are in 
the east and extreme southwest Silk, cotton, iron, papermaking, 
woollens, lace, malting and brewing are important Derby, Belper 
and Duffield are the silk centres, while Derby has also its china, 
lace, braids, cords, chemical and motor (Rolls Royce) manufac- 
tures Belper, Glossop, Ilkeston and Cromford specialize in cot- 
ton-spinning and hosiery The iron smelting focuses on Alfreton, 
Chesterfield, Derby, Dronfield and Eckington. Lead, gypsum, 
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zinc, iron ore, manganese and barytes are raised to some extent 
The county is famous for its limestone and marble quarnes, while 
the fluorspar of the limestone caverns is made into ornaments 
The warm mineral springs at Buxton, Matlocl and Bakewell are 
well known 

The chief railway serving the county is the L M S , which has 
one of its chief works at Derby, while a branch of the L N E 
serves Derby and other places in the south The Trent and 
Mersey canal crosses the southern part of the county, and there 
is a branch canal (the Derby) connecting Derby with this and with 
the Erewash canal, which runs north from the Trent up the Ere 
wash valley From it there is a little used blanch (the Cromford 
canal) to Matlock There were 2,395 mi of roads in the county 
m 1942 

Population and Administration, — The area of the adminis 
trative county, which contains six hundreds, is 992 9 sq mi , pop 
(1938) 627,800 Wartime movements had little effect in Derby 
the population rising only 1% between Sept 1939 and Feb 1941 
Derby is a county borough, the municipal boroughs are Buxton, 
Chesterfield Glossop and Ilkeston The urban distnets are A1 
freton, Ashbourne, Bakewell, Belper, Bolsover, Chy Cross, Dron- 
field, Heanor, Long Eaton, Matlock, New Mills, Ripley, Staveley, 
Swadlincote Distnct, Whaley Bndge and Wirksworth The county 
is in the Midland circuit, and assizes are held at Derby IL 
has one court of quarter sessions and is divided into 15 petty 
sessional divisions The boroughs of Derby, Chesterfield and 
Glossop have separate commissions of the peace, and that of Der- 
by has also a separate court of quarter sessions The total 
number of civil parishes is 310 The county returned twp mem- 
bers to parliament from 1295 until 1832, after which it returned 
four membeis in two divisions until 1868 when six members were 
returned for three divisions After 1918 the county returned 
eight members, one each for the following divisions Belper, 
Chesterfield, Clay Cross, High Peak, Ilkeston, Northeastern, 
Southern and Western, while the county borough of Derby re- 
turned two members after 1275 

Bibliography -—See Davies, New Historical and Descriptive View 
0} Derbyshire (Belper, 1811) , D Lysons, Magna Britannia, vol v 
(1817), Maunder, Derbyshire Miner ? Glossary (Bakewell, 3824), R 
Simpson, Collection of Fragments illustrative of the History of Derby- 
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DEREHAM, (properly East Dereham), market town and 
urban distnct in Norfolk, England, 122 mi NNE from London 
Pop (est 1938) 5,730 Area, 8 9 sqmi The church of St Nicho- 
las is a cruciform Perpendicular structure with a beautiful central 
tower and some portions of earlier date It contains a monument 
to William Cowper, who came to live here m 1 796, and the Con- 
gregational chapel stands on the site of the house where the poet 
spent his last days Dereham is an important agncultural centre, 
and has a large Friday market There is an annual harvest fair 
m September The manufactures are agricultural steam engines 
and threshing machines, there is also a coach works 

DERELICT, in law, property thrown away or abandoned by 
the owner in such a manner as to indicate that he intends to make 
no further claim to it The word is used more particularly with 
respect to property abandoned at sea {see Wreck) Land gained 
gradually and slowly from the sea belongs to the owner of the ad- 
joining land by dereliction, but in England in the case of sudden 
or considerable recession, the land belongs to the crown. 

DERENBOURG, HARTWIG (1844-1908), French orien- 
talist, son of the following, was bom in Pans on June 17, 1844 
He studied at Gottingen, Leipzig and at the Ecole des Langues 
Onentales, Pans In 1879 he was appointed professor of Arabic 
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at the Ecole des Hautes Etudes in Paris He collaborated with his 
father in the great edition of Seadiah (1893 etc ) and the edition 
of Abu-’l-Walid, and also prepared a number of important editions 
of other Arabic writers and a catalogue of the Arabic mss in the 
Esconal (2 vols 1884-93) 

DERENBOURG, JOSEPH (1811-1895), Franco-German 
orientalist, was born at Mainz on Aug 21, 1811, and settled in 
Paris in 1839 He was a considerable force in the revival of Jew- 
ish education in France He made great contributions to the 
knowledge of Seadiah (q v ), and planned a complete edition of 
Seadiah ’s works m Arabic and French Among his numerous 
works is an Essa 1 stir Vhistmre et la giographe de la Palestine 
(Paris, 1867) This was an onginal contribution to the history 
of the Jews and Judaism in the time of Christ, and has been much 
used by later writers on the subject ( e g , Schurer) He became 
professor of Hebrew and rabbinical theology at the Ecole des 
Hautes Etudes, Paris, m 1877 Derenbourg died on July 29, 1895, 
at Ems 

DERG, LOUGH, a lake of Ireland, on the boundary of the 
counties Galway, Clare and Tipperary It is an expansion of 
the Shannon channel, 23 m long and from 1 to 3 m broad The 
water appears to be dammed, as the Shannon flowing over the low 
lying central plain breaks through the narrow gorge between Sheve 
Bemagh and the Arra mountains Ruined churches and fort- 
resses are numerous on the eastern shore, and on Iniscaltra island 
are a round tower and the remains of five churches 
Another Lough Derg, near Pettigo m Donegal, is famous as the 
traditional scene of St Patrick's purgatory In the middle ages its 
pilgrimages had a European reputation, and they are still observed 
The hospice, chapels, etc , are on Station island, and there is a 
ruined monastery on Samts’ island 
DE RIDDER, a city of south-western Louisiana, U S A , on 
the watershed between the Sabine and the Calcasieu rivers, the 
capital of Beauregard parish It is on Federal highway 171, and 
is served by the Santa Fe, the Kansas City Southern and the 
Southern Pacific railways The population was 5,776 in 195c and 
3,750 in 1940 by the federal census It was founded in 1900 as a 
pine milling centre, and with the decline of that industry (about 
1920) a study of the agricultural possibilities of the region was 
made, and the cultivation of satsuma oranges, grapefruit and 
lemons was introduced By 1927 there were 400,000 citrus trees 
growing in the vicinity, of which 25,000 were already bearing full 
crops De Ridder was organized as a city in 1912 It has a com- 
mission form of government 

D’ERLON, JEAN BAPTISTE DROUET, Count (1765- 
1844), marshal of France, was born at Reims on July 29, 1765 
He entered the army as a private soldier in 1782, did good service 
in the campaigns of the revolutionary wars, and in 1799 attained 
f he rank of general of brigade He served in Switzerland under 
Mass&m (1799), at Hohenhnden under Moreau (1800), at Jena 
(1806), and at Fnedland (1807) After this last battle he was 
created count d’Erlon and received a pension For the next six 
years d’Erlon was almost continuously engaged as commander of 
an army corps in the Peninsular War At the pass of Maya m the 
Pyrenees he defeated (1814) Lord Hill’s troops \Per the first 
Restoration he was named commander of the 16th milnary di- 
\ ision, but v as arrested for conspiring 1 ith the Orltans parly lie 
escipcd, and joined Napoleon on lm, re' urn fiom Elba The em- 
peror made him a peer of France, and gd' e him command Oi the 
I army corps In the Waterloo campaign d’Eilon’s corps formed 
part of hey s command on June 16 but, m consequence of an 
extraordinary series of mi-unckrst mdings took part neither at 
Ligny nor at Qjatre Bran (see Waterloo Campaign, 1815) 

He was in cognmand of the right Wing 01 the Trench army 
throughout the great battle of June 18 and fought m the closing 
operations around Paris At the second Restoration D’Erlon fled 
into Germanv, only returning to Trance after the amnesty ot 1825 
He was reinstated on the accession of Louis Philippe As com- 
mander of the 1 2th military division (Nantes) he suppressed the 
legitimist agitation in his district and caused the arrest 01 the 
duchess of Berrv (1832) He was governor 01 Algeria from 1834 
to 1836 D’Erlon was made marshal of France shortly before his 
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death in Paris on Jan 25, 1844 
DERMAPTERA, an order of insects (q v ), which includes 
the earwigs (q v ) 

DERMATOLOGY see Skin Diseases 
DERMOT MAC MURROUGH (d n 7 i), Irish king of 
Leinster, succeeded his father in the principality of the Hui Cm 
sellaigh (1115) and eventually in the kingship of Leinster About 
1152 we find him engaged in a feud with 0 Ruairc, the lord of 
Breifne (Leitrim and Cavan) Dermot abducted the wife of O 
Ruairc more with the object of injuring his rival than from any 
love of the lady The injured husband called to his aid Rodenc, 
the high king (airdrigh) of Connaught, and in 1166 Dermot fled 
before this powerful coalition to invoke the aid of England Ob- 
taining from Henry II a license to enlist allies among the Welsh 
marchers, Dermot secured the aid of the Clares and Geraldines 
To Richard Strongbow, earl of Pembroke and head of the house 
of Clare, Dermot gave his daughter Eva m marriage , and on his 
death was succeeded by the earl in Leinster The historical im- 
portance of Dermot lies in the fact that he was the means of intro- 
ducing the English into Ireland Through his aid the towns of 
Waterford, Wexford and Dublin had already become English 
colonies before the arrival of Henry II m the island To the credit 
of Dermot Mac Murrough must be put the compilation of the 
Book of Leinster, a valuable collection of early Gaehc tradition 
See The Song of Dermot and the Earl, an old French Poem (by M 
Regan?), edit with trans by G H Orpen (1892), Kate Norgate, 
England under the Angevin Kings, vol 11 
DERNA, a town on the north coast of Cyrenaica, Africa (anc 
Darms-Zarme), 224 m E of Bengasi by road (railway as far as 
El Merg) Population (1938) 21,547 Situated below the eastern 
butt of Jebel Akhdar on a small but rich deltaic plain, watered by 
fine perennial springs, it has a growing population and trades m 
fruits grown in its extensive palm gardens, and in hides and wool 
brought down by the nomads from the interior The bay is open 
fiom north-west round to south east and often inaccessible in win- 
ter and spring A portion of the people is of Moorish stock, 
of Andalusian origin, which emigrated m 1493, the descendants 
preserve a fine facial type It was the easternmost city of the 
Pentapohs of Cyrenaica There is a lighthouse west of the bay 
The names Darms and Zarme are plulologically identical and prob 
ably refer to the same place No traces are left of the ancient town 
except some rock tombs Darms continued to be of some impor- 
tance in early Muslim times as a station on the Alexandna- 
Kairouan road, and has served on more than one occasion as a base 
for Egyptian attacks on Cyrenaica and Tnpoktama In 1805 the 
government of the United States, m dispute with the dey of 
Tripoli on account of piracies on American shipping, landed a force 
under William Eaton (qv) to co-operate in the attack on Dema 
then being made by Sxdi Ahmet, an elder brother of the dey After 
1835 Derna passed under direct Ottoman control, and subsequently 
served as the point whence the sultan exerted a precarious but in- 
creasing control over eastern Cyrenaica and Marmanca It passed 
to Italy in 1912 There is a caravan route to Tobruk (115 mi ) 
DERNBURG, HEINRICH (1829-1907), German legal 
scholar, was bom on March 3, 1829, at Mainz, and died at Berlin 
on Nov 23, 1907 He was made professor at Zunch (1854), at 
Halle (1862), at Berlin (1873) and from 1866 was in the Prussian 
Upper House His chief publications are Die Kompensation 
(1854), Das Pfandrecht (2 vols, i860), Die Institutionen des 
Cajus (1869), Lehrbuch des preitss Pnvatrechts (3 vols , 1871- 
96) , Pandekten (3 vols , 1884) and Das burgerhche Recht des 
Dcutscken Reichs u Preussens (4 vote 1898) 

DEROULEDE, PAUL (1846-1914) French authoi and 
politician, was born in Pans His first published vcrsLs appeared 
in the Recite natioiule, under the pseudonym of Jean Rebel, and 
in 1869 he produced at the Theatre Francis a one-act drama in 
verse entitled Juan Strenner On the outbreak of the Franco- 
Prussian War he enlisted as a private was wounded and taken 
prisoner at Sedan, and sent to Breslau but eftected his escape 
He then served under Chanzv and Bourbaki, took part in the lat- 
ter’s disastrous retreat to Switzerland mrl fought against the 
Commune in Pans After attaining the rank of lieutenant, he 
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was forced by an accident to retne flora the army He published 
in 187 2 a number of patriotic poems ( Chants du soldat), which 
enjoyed unbounded popularity This was followed in 1875 by 
another collection, Nouveaux Chants du soldat In 1877 he pro 
duced a drama in verse called L’Hetman, which derived a passing 
success from the patriotic fervour of its sentiments For the 
exhibition of 1S7S he wrote a hymn, Vive la France, which was 
set to music by Gounod In 1880 his drama in verse, La Moabite, 
which had been accepted by the Theatre Frangais, was forbidden 
by the censor on religious grounds 

In 1882 M Deroulede founded the Ligue des patnotes, with 
the object of furthering France’s “revanche” against Germany 
He was one of the first advocates of a Franco Russian alliance, 
and as early as 1883 undertook a journey to Russia for the fur- 
therance of that object On the rise of General Boulanger M 
Deroulhde attempted to use the Ligue des patnotes, hitherto a 
non political organization, to assist his cause, but was deserted by 
a great part of the league and forced to resign his presidency 
Nevertheless he used the section that remained faithful to him 
with such effect that the Government found it necessary m 1889 
to decree its suppression In the same year he was elected to the 
chamber as member for Angouleme He was expelled from the 
chamber in 1890 for his disorderly interruptions during debate 
He did not stand at the elections of 1893, but was re elected m 
1898 After the funeral of President Faure, on Feb 23, 1899, he 
endeavoured to persuade Gen Roget to lead his troops upon the 
Elysee For this he was arrested, but on being tned for treason 
was acquitted (May 31) On Aug 12 he was again arrested and 
accused, together with AndrS Buffet, Jules Guerin and others, of 
conspiracy against the republic After a long trial before the high 
court, he was sentenced, on Jan 4, 1900, to ten years’ banishment 
from France, and retired to San Sebastian In Nov 1905, 
however, the law of amnesty enabled him to return to France 
He died near Nice on Jan 30, 1914 

Besides the works already mentioned, he published Le Sergent, 
in the Thidtre de campagne (1880), De V education militatre 
( 1882) , Monsieur le Hulan et les trots couleurs (1884), Le Pre- 
mier grenadier de France La Tour d’ Auvergne (1886) , Le Livre 
de la ligue des patnotes (1887), Refrains militaires (1888), His 
toire d’ amour (1890) , a pamphlet entitled Disarmament ? (1891), 
Chants du paysan (1894), Poisies militaires (1895) and Messtre 
du Guesclm, drame en vers (1895), La mort de Hoche (1897), 
La Plus belle fille du monde, conte dialogui en vers libres (1898), 
1870, Femlles de route (1907), a volume of reminiscences 

DERRICK, a type of crane, the name is denved from that 
of a famous early 17th-century Tyburn hangman, and was ongi 
nally applied as a synonym ( see Cranes) The derrick of the 
petroleum industry is a skeleton framework or tower of wood or 
steel for hoisting or lowering from a fixed point It is used to 
raise and drop the drilling tools and also to insert and remove the 
well casing or pipe 

DERRING-DO, valour, chivalrous conduct or "desperate 
courage ” The word is a misconstruction of the verbal substan 
tive dorryng or durnng, “daring,” and the present infinitive of 
“do ” Edmund Spenser first adapted dernng-do as a substantive 
meaning “manhood and chevalrle,” and this use was revived by Sir 
Walter Scott 

DERRY, a town of Rockingham county, N H , on Beaver 
brook, 10 mi S E of Manchester, served by the Boston and Maine 
railroad The population was 5,798 in 1950 It is a summer re- 
sort, and manufactures shoes 

DE RUYTER, MICHAEL ADRIANZOON (1607- 
1676), Dutch naval officer, was bom at Flushing on March 24, 
1607 In 1636 he was entrusted by the merchants of Flushing with 
the command of a cruiser against the French pirates In 1640 he 
entered the service of the United Provinces, and, being appointed 
rear admiral of a fleet fitted out to assist Portugal against Spain, 
specially distinguished himself at Cape St Vincent, Nov 3, 1641 
In the following year he left the service of the United Provinces 
to command a merchant vessel In 1652 a squadron of seventy 
Vessels was despatched against the English, under the command of 
Admiral Tromp De Ruyter, who accompanied the admiral in this 


expedition seconded him with great skill and bravery in the three 
battles which were fought with the English off Plymouth, the 
Kentish Knock, and Dungeness He was afterwards stationed in 
the Mediterranean, where he captured seveial Turkish vessels In 
1659 he received a commission to join the king of Denmark m 
his war with the Swedes As a reward for his services, the king of 
Denmark ennobled him and gave him a pension In 166 r he 
grounded a vessel belonging to Tunis, released forty Christian 
slaves, made a treaty with the Tunisians, and reduced the Algerme 
corsairs to submission He recaptured English settlements on the 
west coast of Africa but was repulsed at Barkad and failed to 
recover New Amsterdam He returned to take command of a 
large fleet which had been organized against England and in Ma\ 
of the following year, after a long contest off the North Foreland, 
he compelled the English to take refuge in the Thames and 
burnt the “King Charles” and other warships in the Medway On 
June 7, 1672, he fought a drawn battle with the combined fleets 
of England and France, m Southwold bay, and convoyed safely 
a fleet of merchantmen In 1676 he assisted Spam against 
France in the Mediterranean, and receiving a mortal wound in 
the battle on April 22, off Messina died on the 29th at Syracuse 
His body was carried to Amsterdam where a magnificent monu 
ment to his memory was erected by command of the States 
General (See also Dutch Wars ) 

See Life of De Ruyter by Brandt (Amsterdam, 1687), and by KIopp 
(2nd ed .Hanover, 1858) 

DERVISH, a Persian word, meaning “beggar ’ , generally in 
Islam a member of a religious fraternity, whether mendicant or 
not, but in Turkey and Persia more exactly a wandering begging 
religious, called, m Arabic speaking countries, a faqir With im 
portant differences, the dervish fraternities may be compared to 
the regular religious orders of Roman Christendom, while the 
Ulema (q v ) are, also with important differences, like the secular 
cleigy for the origin and history of the mystical life in Islam, 
which led to the growth of the order of dervishes see , 

here an account is given of (1) the dervish fraternities, and (2) 
the Sufi hierarchy 

1 The Dervish Fraternities — In the earlier times, the rela- 
tion between devotees was that of master and pupil Those in- 



clined to the spiritual life gathered round the reveiVd shaykh ( mur - 
shid, “guide,” ustadh, pir, “teacher”), lived with him, shared his 
religious practices and were instructed by him In time of war 
against the unbelievers, they might accompany him to the threat- 
ened frontier, and fight under his eye Thus murabit, “one who 
pickets his horse on a hostile frontier,” has become the marabout 
(q v ) or dervish of Algeria, and ribat, “a frontier fort,” has come 
to mean a monastery The relation, also, might be for a time only 
The pupil might at any time return to the world, when his rell- 
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gious education and training were complete Continuous corpora- 
tions began to be formed in the 12th centurj Many e\isting 
orders trace their origin to saints of the 3rd, 2nd ind even xst 
Muslim centuries, eg, to either All or Abu Bakr, and in Egypt 
all are under the rule of a direct descendant of the latter, but such 
ascription is purely legendary 

Of these orders, 32 are commonly reckoned, but many have 
vanished or have been suppressed, and there are suborders in 
numerable Each has a “rule” dating back to its founder and 
a ritual which the members perform when they meet together in 
their convent ( khanqah , sawiya, takiya) This may consist simply 
in the repetition of sacred phrases, or it may be an elaborate per- 
formance, such as the whirlings of the dancing dervishes, the 
MawlawTs, an older founded by Jalal ud-DIn ar Rumi, the most 
broad-minded and tolerant of all There are also the performances 
of the Rifa Is or “howling dervishes ” In ecstasy they cut them- 
selves with knives, eat live coals and glass, handle red hot iron and 
devour serpents They profess miraculous healing powers, and 
the head of the Sa dls, a sub order, used, m Cairo, to ride over 
the bodies of his dervishes without hurting them, the so called 
Doseh ( dausa ) Another division is made by tlieir attitude to the 
law of Islam Some neglect in geneial the ceremonial and ritual 
law, to such an extent that in Persia, India and Turkey dervish 
orders are classified as ba shar , “with law,” and bt-shar', “without 
law ” The latter are really nntmomians, and the best example of 
Lhem is the Baktashi order, jvidely spread and influential in Tur- 
key and Albania and connected by legend with the origin of the 
Janissaries The Sanusi was the last order to appear, and is dis 
tinguished from the others by a severely puritanic and reforming 
attitude and strict orthodoxy, without any admixture of mystical 
slackness in faith or conduct Each order is distinguished by a 
peculiar garb Candidates for admission have to pass through a 
noviciate, more or less lengthy First comes the ahd, or initial 
covenant, in which the neophyte or murid, “seeker,” repents of 
his past sins and takes the shaykh of the order he enters as his 
guide ( murshid ) for the future He then enters upon a couise of 
instruction and discipline, called a “path” ( tariqa ), on which he 
advances through diverse “stations” ( maqamat ) or “passes” 
( aqabat ) of the spiritual life The Mawlawls have the most 
severe noviciate Their aspirant has to labour as a lay servitor of 
the lowest rank for 1,001 days before he can be received For one 
day’s failure he must begin again from the beginning 

But besides these full members there is an enormous number of 
lay adherents, like the tertiaries of the Franciscans Thus, nearly 
every religious man of the Turkish Muslim world is a lay member 
of one order or another, under the duty of saying certain prayers 
daily Certain trades, too, affect certain orders Most of the 
Egyptian Qadins, for example, are fishermen and, on festival days, 
carry as banners nets of various colours On this side, the orders 
bear a striking resemblance to lodges of Freemasons and other 
friendly societies, and points of direct contact have even been 
alleged between the more pantheistic and antmomian orders, such 
as the Baktashi, and European Freemasonry They are the only 
ecclesiastical organization that Islam has ever known, but it is a 
multiform, organization, unclassified internally or externally They 
differ thus from the Roman monastic orders, in that they are 
independent and self developing, each going its own way in faith 
and practice, limited only by the universal conscience (ipnd, 
"agreement" see Islamic Law) of Islam 

2 Saints and the Sufi Hierarchy— That an elaborate doc- 
trine of wonder-working saints should have grown up m Islam 
may, at first sight, appear an extreme paradox It can, however, 
be conditioned ■end explained First, Muhammad left undoubted 
loop-holes for a minor inspiration, legitimate and illegitimate 
Secondly, the §ufls, under various foreign influences, developed 
these to the fullest Thirdly, just as the Christian church has ab- 
sorbed much of the mythology of the supposed exterminated 
heathen religions into its cult of local saints, so Islam, to an even 
higher degree, has been, overlaid and almost buried by the super 
Stitions of the peoples to which it has gone Their religious and 
legal custoifis have completely overcome the direct commands of 
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the Qur an, the traditions from Muh lnunad and even the “Agree- 
ment” of the rest of the Muslim world ( see Islamic Law) The 
worship of saints, thirefore, has appeared e\er>where m Islam 
with an absolute belief in their miracles and in the value of their 
intercession, living or dead 

Further, there appeared very early in Islam a belief th it there 
was always in existence some individual in direct intercourse with 
God and having the right and duty of teaching and ru'mg all m 111 
kind This individual might be visible or invisible his right to 
rule continued This is the basis of the Isma ill and Shi 1 position 
(see the article Islamic Institutions) The Sufis applied this 
idea of divine right to the doctrine of saints, and developed it into 
the §ufi hiernrchv This is a single, great, invisible orginizition 
forming a saintly board of administration, by which the invisible 
government of the world is supposed to be cuiried on Its head 
is called the Qutb (Axis), he is presumably the greatest saint of 
the time, is chosen by God for the oftice and given greater miracu- 
lous powers and rights of intercession than an> other saint eniovs 
He wanders through the world, often invisible and always un 
known, performing the duties of his office Under him there is an 
elaborate organization of waits, of different ranks and powers, 
according to their sinctity and faith The term wall is applied to 
a saint because of Kor x 63, “Ho 1 the waits of God, there is no 
fear upon them, nor do they grieve,” where wait means “one who 
is near,” friend or favourite 

In the fraternities, then, all are dervishes, cloistered or lay, 
those whose faith is so great that God has given them miraculous 
powers — and there are many — are waits, begging fuars are fakirs 
All forms of life — solitary, monastic, secular, celibate, married, 
wandering, stationary, ascetic, free — are open Their theologj is 
some form of Sufnsm 

Bibliography — J P Brown, The Darvishes, edited by H A Rose 
(1927, bibl), Dcpont and Cappolam, Les confrenes riltgieuses 
musulmanes (1897) (1) On Dervishes In Egypt, Lanes Modem 

Egyptians, chaps x , xx , xxiv , x\v , in Turkey, Sir Charles Eliot, 
Turkey tn Europe (1900), in Persia, E G Browne, A Year among 
the Persians (1927) , in Morocco, T H Weir, Shttkhs of Morocco 
(1904), B Mealun, The Moors (1902), chap xix , in Central Asia, 
all Vambdry’s books of travel and history , in Arabia, A Le Chatelier, 
Les confrirtes musulmanes au Hedjaz (1889) (2) On Saints I 

Goldziher, Muhammedantsche Studien, 11 277 sqq , Lane, Modern 
Egyptians, chap x , C Huart, Les saints des derviches lourneurs, 
C Field, Mystics and Saints of Islam (1910) 

DERWENT, the name of several English rivers (Celtic Dwr 
gent, clear water) (1) The Yorkshire Derwent drains North 
Yorkshire moors, rising in their eastern part A southern head- 
stream, however, rises in the Yorkshire wolds near Filey, about a 
mile from the North Sea, but it flows inland owing to a coast 
morainic deposit The early course of the Derwent lies through 
the flat open vale of Pickering between the Yorkshire moors and 
the Yorkshire wolds, the upper part of which is known as the 
Carrs, when the river follows an artificial drainage cut It receives 
many tributaries from the moors, then breaches the low hills below 
Malton, and reaches the central plain of Yorkshire Its direction 
hitherto westerly, now becomes southerly, roughly parallel to the 
Ouse, which it joins near Barmby on the-Marsh, after a course, 
of about 70 m As a tributary of the Ouse it is included in the 
Humber basin It is tidal up to Sutton-upon Derwent, 15 m from 
the junction with the Ouse, and is locked up to Malton, but the 
navigation is little used A canal leads east from the tidal water 
to the market town of Pockkngton 

(2) The Derbyshire Derwent rises in Bleaklow hill north of 
the Peak and traverses a narrow dale, which, with the tributaries, 
the Noe, watering Hope valley, and the Wye, is famous for its 
beauty ( see Derbyshire) The Derwent flows south past Chats- 
worth, Matlock and Belper and then, passing Derby, debouches 
upon a low plain, and turns south eastward, to join the Trent, after 
flowing 60 m, near Sawley It falls in all some 1,700 ft (from 
Matlock 200 ft ), and no part is navigable, save certain reaches 
at Matlock and elsewhere for pleasure boats 

(3) The Cumberland Derwent rises below Great End m the 
Lake District, draining Spmkhng and Sty Head tarns, and flows 
through Borrowdale, receiving a tributary from Lang Strath It 
then drams the lakes of Derwentwater and Bassenthwaite, after 
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which its course, hitherto northerly becomes westerly past Cock 
ermouth to the Irish Sea at Workington The length is about 
34 m , and the fall about 2,000 ft (from Derwentwater 244 ft ) , 
the waters are beautifully clear, and the river is not navigable At 
a former period Derwentwater and Bassenthwaite formed one lake, 
but they have been separated by lacustrine deltas at the mouths 
of the river Greta, which now joins the Derwent immediately 
below Derwentwater, and the Newlands Beck, which enters Bas 
senthwaite 

(4) A river Derwent rises in the Penmnes near the borders of 
Northumberland and Durham, and forming a large part of the 
boundary between these counties, takes a north easterly course of 
30 m to the Tyne, which it joins 3 m above Newcastle 

DERWENT, the principal nver of Tasmania, with a length 
of 130 miles It rises in Lake St Clair and flows south west, enter 
ing Storm bay at Hobart by an estuary four miles wide See Tas 

MANIA 

DERWENTWATER, EARL OF, an English title borne 
by the family of Radclyffe or Radcliffe from 1688 to 1716, when 
the 3rd earl was attainted and beheaded, and claimed by his 
descendants, adherents of the exiled house of Stuart, from that 
date until the death of the last male heir in 1814 Sir Francis 
Radclyffe, 3rd baronet (1625-1697), was the lineal descendant of 
Sir Nicholas Radclyffe, who acquired the extensive Derwentwater 
estates in 1417 through his marriage with the heiress of John de 
Derwentwater, and of Sir Francis Radclyffe, who was made a 
baronet m 1619 In 1688 Sir Francis was created Viscount Rad 
clyffe and earl of Derwentwater by James II , and dying m 1697 
was succeeded as 2nd earl by his eldest son Edward (1655-1705), 
who had married Lady Mary Tudor (d 1726), a natural daughter 
of Charles II The 2nd earl died m 1 705, and was succeeded by his 
eldest son James (1689-1716), who was born m London on June 
28, 1689, and was brought up at the court of the Stuarts m France 
as companion to Prince James Edward, the old Pretender In 1710 
he came to reside on his English estates Joining the Stuart rising 
of 1715, Derwentwater escaped arrest owing to the devotion of 
his tenantry, and in October, with about 70 followers, he joined 
Thomas Forster at Green rig When the rebels capitulated at 
Preston he was conveyed to London and impeached Pleading 
guilty at his trial he was attainted, and was beheaded on Tower 
hill on Feb 24, 1716, declaring on the scaffold his devotion to the 
Roman Catholic religion and to King James III 

On the death of the 3rd earl’s son, John Radclyffe, in 1731 his 
uncle Charles (1693-1746), son of the and earl, took the title of 
earl of Derwentwater Charles Radclyffe had fought at Preston 
and was condemned to death for high treason, but, more fortunate 
than James, he escaped from prison and went to live m Rome He 
was captpred by an Enghsh ship in Nov 1745 whilst proceeding to 
join Charles Edward, the young Pretender, in Scotland He was 
beheaded on Dec 8, 1746 His eldest son, James Bartholomew 
(1725-1786), who had shared his father’s imprisonment, then 
claimed the title of earl of Derwentwater, and on his mother’s 
death m 1755 became 3rd earl of Newburgh His only son and 
successor, Anthony James (1757-1814), died without issue in 
1814, when the title became extinct de facto as well as de jure 
The present representative of the Radclyffe family is Lord Petre, 
and m 1874 the bodies of the first three earls of Derwentwater 
were reburied in the family vault of the Petres at Thorndon, 
Essex 

See R Patten, History of the Late Rebellion (London, 1717) , W S 
Gibson, Dtlston Hall, or Memoirs of James Radcliffe, earl of Derwent- 
water (London, 1848-1850) , G E C(okayne), Complete Peerage 
(Exeter, 1887-1898) , and Dictionary of National Biography, vol xlvil 
(London, 1896) 

DERWENTWATER, a lake of Cumberland, England, in 
the Lake District (9 v ) It is approximately oval m shape, about 
3 m long and from |m to 1$ m wide The greatest depth is 70 
feet The lake is seen at one view, within an amphitheatre of moun- 
tains of varied outhne, overlooked by others of greater height 
Several elevations near the lake are famous view-points, eg, 
Castle Head, Walla Crag, Ladder Brow and Cat Bells The 
shores are well wooded, and the lake is studded with several 
inlands, of which Lord’s Island, Derwent Isle and St Herbert's 
7—1 


are the principal Lord’s Island was the residence of the earls 
of Derwentwater St Herbert’s Isle is so called because here lived 
St Herbert, mentioned by Bede, m the 7th century Derwent Isle 
(6 acres) contains a handsome residence surrounded by lawns, 
gardens and timber of large growth The Falls of Lodore, at the 
upper end of the lake, consist of a series of cascades in the small 
Watendlath beck, which falls over crags from a height of nearly 
200 feet The “Floating Island” appears at intervals on the 
upper portion of the lake near the mouth of the beck, and is 
formed by the accumulation of decayed vegetable matter floating 
on the water The river Derwent (q v ) enters the lake from the 
south and leaves it on the north, draining it through Bassenthwaite 
lake, which is separated from Derwentwater by a lacustrme delta, 
to the Insh Sea To the north east of the lake lies the town of 
Keswick 

DERZHAVIN, GAVRILA ROMANOVICH (1743- 
1816), Russian poet, was bom at Kazan on July 14, 1743 He 
entered the army in 1762, was governor of 016net (1784), Tam 
bov (1785), and then secretary for petitions under Catherine II 
to whom many of his odes are addressed Under Alexander I 
he was for a short time minister of justice, but in 1803 he retired 
to his estate at Zvanka, in the Novgorod Government, where 
he spent a serene and gay old age in the pursuit of letters He died 
at Zvanka on July 21, 1816 Derzh&vin, says Prmce Mirsky “for 
sheer imaginative power is one of the small number of Russia’s 
greatest poets ” His Ode to God (Eng trans Sir John Bowring, 
1861), was one of his most famous poems and was translated 
into many European languages 

His works were edited by Grot (7 vols, 1864-73)1 who also wrote 
his biography (3 vols , 1880-83) His poems were translated into 
German by Kotzebue (1793) For translations of several of Derz 
hdvm’s poems into English see L Wiener, Anthology of Russian 
Literature (1902) and Sir John Bownng, Specimens of the Russian 
Poets (1821) 

DES ADRETS, FRANCOIS DE BEAUMONT, Baron 
(c 1512-1587), French Protestant leader, was bom m 1512 or 
1513 at the chiteau of La Frette (Isere) In 1562, he joined the 
Huguenots, probably from motives of ambition and personal dis 
like of the house of Guise, and waged a successful campaign 
against the Catholics In June of that year Des Adrets was master 
of the greater part of Dauphinfi The reprisals he exacted from 
the Catholics after their massacres of the Huguenots at Orange 
have left a dark stam upon his name The garrisons that resisted 
him were brutally butchered, and at Montbnson, m Forez, he 
forced 18 prisoners to precipitate themselves from the top of the 
keep Having alienated the Huguenots by his pride and violence, 
he entered into communication with the Catholics and declared 
himself openly in favour of conciliation On Jan 10, 1563, he was 
arrested on suspicion by some Huguenot officers and confined for a 
time m the citadel of Nimes He died, a Catholic, on Feb 2, 1587 

See J Roman, Documents intdils sur le baron des Adrets (1878), 
and memoirs and histories of the time See also Guy Allard, Vie 
de Francois de Beaumont (1675), l'abbfe J C Martin, Histone 
politique el militaire de Francois de Beaumont (1803) , Eugfcne and 
Emile Haag, La France prolestante (and ed, 1877 seq) 

DESAIX DE VEYGOUX, LOUIS CHARLES AN- 
TOINE (1768-1800), French general, was bom at Samt Hilaire 
d’Ayat of noble parentage on Aug 17, 1768, and was educated for 
the army In 1789 he declared for the Revolution, and rose rapidly 
m the revolutionary army By 1794 he had attained the rank of 
general of division In the campaign of 1795 he commanded 
Jourdan’s right Wing, and m Moreau’s invasion of Bavaria m 1796 
he held an equally important command In the retreat after the 
battles of Amberg and Wurzburg (see French Revolutionary 
Wars) Desaix commanded Moreau’s rearguard, rand later the 
fortress of Kehl He then obtained a mission to Italy, and met 
Bonaparte Provisionally appointed commander of the “Army of 
England," Desaix was soon transferred by Bonaparte to the expe- 
ditionary force intended for Egypt His division bore the brunt of 
the Mameluke attack at the battle of the Pyramids, and he de- 
feated Murad Bey’s army m Upper Egypt Amongst the fellaheen 
he acquired the significant appellation of the “Just Sultan ’’ De- 
saix was one of the small party selected to accompany Bonaparte 
on his return to France, but the campaign of 1800 iyas well on its 
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way to the climax when Desaix was able to report himself for duty 
in Italy He was in command of a corps of two infantry divisions 
when (June 14) he heard the cannon of Marengo on his right He 
marched at once towards the sound, meeting Bonaparte’s staff offi- 
cer, who had come to recall him, half way on the route He arrived 
with Boudet’s division at the moment when the Austrians were 
victorious all along the line Exclaiming, “There is yet time to win 
another battle I” he led his three regiments straight against the 
enemy’s centre At the moment of victory Desaix was killed by a 
musket ball Napoleon erected the monuments to his memory on 
the Place Dauphme and the Place des Victoires in Paris 
See F Martha Beker, Comte de Mons, Le Gtniral L C A Desaix 
(1852) 

DESARGUES, GERARD (1593-1662), French mathe- 
matician, was born at Lyons By profession he was an engineer 
and architect, and was an army officer in the engineering section 
at the siege of La Rochelle Between 1626 and 1630 he gave a 
series of lectures on mathematics at Pans, and influenced Des- 
cartes and Pascal He died at Lyons m 1662 Most of his mathe- 
matical work is on geometry, and the theory of involution and 
transversals is due to him Desargues’ most important writings 
are Trattd de la section Perspective (1636) and Broutllon Project 
(1639) The latter book deals with comes and embodies most of 
his researches 

DfeSAUGIERS, MARC ANTOINE MADELEINE 

(1772-1827), French dramatist and songwriter, son of Marc 
Antoine Ddsaugiers, musical composer, was bom at Frdjus (Var) 
At the Revolution he emigrated to St Domingo, and during the 
negro revolt he was made prisoner, barely escapmg with his life 
He took refuge in the United States, where he supported himself 
by teaching the piano In 1 797 he returned to his native country, 
and rapidly won fame as a writer of comedies, operas and vaude- 
villes, produced at the Theatre des Vandtes and the Vaudeville 
He also wrote convivial and satirical songs, which, though dif- 
ferent m character, can only worthily be compared with those of 
Beranger He was at one time president of the Caveau, to which 
he introduced Beranger In 1815 Desaugiers succeeded Pierre 
Yves Barre as manager of the Vaudeville He died in Pans on 
Aug 9, 1827 

An edition of D&augiers’ Chansons et Poisies thverses appeared m 
1827 A new selection with a notice by Alfred de Bougy appeared 
in 1858 See also Sainte-Beuve's Portraits contemporains, vol v 

DESAULT, PIERRE JOSEPH (1744-1795), French anat- 
omist and surgeon, was born at Magny-Vemois (Haute Sa6ne) 
on Feb 6, 1744 He served as an apprentice in the military hos- 
pital of Belfort, and in 1782 he was appointed surgeon-major to 
the hospital De la Chartti, and m 1788 to the H6tel Dieu The 
clinical school of surgery which he instituted at the Hotel Dieu 
attracted great numbers of students, not only from every part of 
France but also from other countries , and he frequently had an 
audience of about 600 He died m Paris on June 1, 1795 To- 
gether with Frangois Chopart (1743-95) be published a Traiti 
des maladies chtrurgtcales (1779), and Bichat published a digest 
Of his surgical doctrines in Oeuvres chirurgtcales de Desault 

(1798-99) 

DESBOROUGH, JOHN (1608-1680), English soldier and 
politician, son of James Desborough of Eltisley, Cambs , married 
in 1636 Eltisley Jane, daughter of Robert Cromwell of Hunting- 
don, and sister of the future Protector He fought on the parlia- 
mentary side m the Civil War, but avoided all participation in 
the trial of the king m Jan 1649, being employed in the settle- 
ment of the west of England He fought at Worcester as major- 
general and nj^rly captured Charles II near Salisbury During 
the Commonwealth he held many high offices and was a member 
of the parliaments of 1653, 1654 and 1656 In spite of his near 
relationship to the Protector’s family, he violently opposed the 
assumption by Cromwell of the royal title, and after the Protec- 
tor’s death he was, with Fleetwood, the chief instigator and or- 
ganizer of the hostility of the army towards Richard Cromwell’s 
Administration, and forced him to dissolve his parliament m 
April 1659 He was chosen a member of the council of State by 
the restored Rump, but presenting with other officers a seditious 


petition from the army council, on Oct 5, was dismissed On the 
return of the Rump, Desborough was ordered to quit London 
The reign of the new military Government was brief and in- 
glorious, and after the Restoration he escaped to Holland where 
he engaged in republican intrigues He was ordered home, in April 
1666, on pam of incurring the charge of treason, and was im- 
prisoned m the Tower till Feb 1667 Desborough ’s rough person 
and manners are the constant theme of ridicule m the royalist 
ballads, and he is caricatured in Butler’s Hudibras and in the 
Parable of the Lion and Fox 

DESCANT or DISCANT, a musical term much employed 
in earlier centuries, when it had various meanings Thus it was 
at one time a term for any kind of polyphony and even for musi- 
cal composition m general In a more special sense it signified the 
addition of one part to another and was thus the earliest term 
for counterpoint In part music it meant the upper part or voice, 
especially the soprano or melody, while it also signified at a 
later penod an instrumental piece consisting of what would be 
called nowadays a theme with variations In modem usage, how- 
ever, descant means primarily the early art of counterpoint, with 
its various rules and theories and successive forms, as practised 
from the 12th century onwards What was known as the descant 
clef was the C, or treble, clef, with the sign placed on the lowest 
line of the staff ( See Clew ) 

DESCARTES, RENE (1596-1650), French philosopher and 
man of science The name is sometimes given as Des Cartes, and 
sometimes in the Latinized form, Renatus Cartesius (whence the 
term Cartesian) 

LIFE AND WRITINGS 

Descartes was born at La Haye, m Tourame, on March 31, 
1596 His grandfather, Pierre Descartes, was a doctor in Chatel- 
leraut, in Poitou, who married the daughter of a medical colleague 
there, named Ferrand, who eventually became rector of the Uni- 
versity of Poitiers Pierre’s son, Joachim, was councillor of the 
parliament of Rennes, and so a member of the lesser nobility 
He married Jeanne Brochard, the daughter of a high law-officer 
of Poitiers Ren6 was their third child The house in which he 
was bom at La Haye was his mother’s property which she had in- 
herited from her mother She died in May 1597, when Ren6 was 
little more than a year old About ten years later Joachim Des- 
cartes moved to Brittany, where he married a second time Vari- 
ous members of the Descartes and Brochard families were men 
of learning, so that the scientific attainments of Ren6 Descartes 
were not really as exceptional as used to be supposed when it was 
thought that his ancestry was essentially military The story of 
his military ancestry must be dismissed as a legend based on a 
confusion between his medical grandfather and an army officer 
of the same name 

Physically Rene Descartes was never robust But already at an 
early age he displayed remarkable mental vigour, so that his father 
was wont to refer to him as his "little philosopher ” In 1604, at 
the age of eight, he was sent to the Jesuit school at La Flfeche, in 
Anjou The school had only recently been founded and endowed 
by Henry IV in the hope of ingratiating himself with the Jesuits, 
one of whom had tried to assassinate him m 1594 The rector 
of the school, during the latter part of Descartes’ stay there, was 
Father Charlet, a kinsman of his, who naturally took a special in- 
terest in him The teacher to whose special care he was entrusted 
w is Father Dmet, who subsequcntlj became confessor to Louis 
XIII and Louis XI\ When Hcnrj IV was assassinated in 1610 
Descartes was one of the pupils selected to receive the heart of 
the dead monarch for burial 111 the church ot La Fleclie 

The first fi\ c jears of Des< arlcs’ school lilc w'ere devoted to the 
then usual school subjects, especially to the classical languages 
The last three sears were de\o f ed to the study of logic and ethics, 
mathematics and physics and metaphysics respectiaelv His health 
called tor some special indulgence, and he was allowed to sta> in 
bed as long as he liked Then, as alterwards, a considerable part 
of his work appears to have been done in bed But he had no diffi 
culties with his studies He mastered them with ease, distin- 
guishing himself especially in mathematics Many years afterwards 
he criticized rather severely the studies he had pursued at school 
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But it is difficult to say to what extent, if any, those criticisms 
express his actual feehngs while he was still at school They were 
probably after-thoughts In any case, they were not especially 
directed against his school, but rather (like Bacon’s criticisms 
m the Advancement of Learning) against the general state of con- 
temporary studies Towards his school he always retained a feel- 
ing of warm attachment Later, during his controversies with 
Bourdm and Voetius, he turned to his former school teacher, 
Father Dinet, for advice And throughout his life Descartes 
showed a special regard for Jesuits It seems to have been his 
greatest ambition in after years to get his own philosophy intro- 
duced at La Flkhe and m other Jesuit colleges But no details 
are available about his school life and friends In later life he 
had among his intonate friends some former pupils of La Flfeche, 
notably Marin Mersenne, who was about seven years his senior 
But there is no evidence of their acquaintance prior to 1622 
Descartes left school m 1612, and appears to have studied from 
1613-16 at the university of Poitiers, where he graduated m law 
in Nov 1616 His older brother was already a lawyer, but he him- 
self was not attracted by the legal profession, and seems to have 
been contemplating a military career So he devoted himself to 
ndmg and fencing, and actually wrote an essay on the art of 
fencing But next to nothing is known of his doings during 1613- 
17 In 1618 he left France apparently in search of military experi- 
ence in Holland He served as a gentleman volunteer m the army 
of the stadtholder, Prince Maunce of Nassau, at Breda Of any 
real soldiering there is no evidence His stay at Breda was only 
remarkable for his chance meeting with & brother mathematician, 
Isaac Beeckman, rector of the college at Dort Mathematics was 
useful for military engineering, so there were a number of mathe- 
maticians m the stadtholder’s entourage at Breda In the absence 
of more urgent business some of them passed the time in pro- 
pounding problems which they posted on the city walls with a 
challenge to others to solve them One day Descartes was trying 
to get at the gist of such a challenge, which was wntten in Dutch 
He turned to a bystander with the request to translate it for him 
mto French or Latin It happened to be Beeckman, who did as 
requested, and jestingly asked the French cadet to solve the prob- 
lem Descartes brought him the solution in a couple of days, 
and the chance acquaintances became fnendly Descartes gave 
Beeckman a manuscript Essay on Algebra, also a Compendium of 
Music (dated Breda, Dec 31, 1618) which he dedicated to Beeck- 
man Some of the scant information about Descartes relating to 
this period consists of entries in the diary of Beeckman, which 
has fortunately been discovered in recent years 
In April 1619 Descartes left Holland He had planned an ex- 
tensive journey from Amsterdam to Copenhagen, and thence via 
Poland, Hungary and Bohemia to Bavaria This very roundabout 
route to Bavaria seemed necessary because of the insecurity of the 
direct route from Holland to Bavaria owing to military condi- 
tions m the intervening area But there is no evidence that Des- 
cartes earned out his plan What is known is that he was in 
Frankfurt a M that summer, and there witnessed the festivities 
m connection with the coronation of the emperor Ferdinand The 
following autumn and winter he seems to have passed in a village 
near Ulm on the Danube Ostensibly he was taking part in the 
military campaigns which marked the opening of the Thirty Years’ 
War In reality he seems to have been occupied with problems of 
mathematics Ulm was noted for its mathematicians, including 
Faulhaber (a reputed Rosicrucian) whom Descartes most prob- 
ably met there His stay near Ulm was chiefly remarkable for a 
certain illumination and certain dreams which he expenenced there 
He appears to have spent much of his time m solitary brooding 
over the problem of human knowledge Moods of doubt and dark- 
ness assailed him, and he prayed for light Of all his studies up 
to that point only one had really satisfied him, namely, mathe- 
matics And he attnbuted the certainty of mathematics to the 
character of its method On Nov 10, 1619, the thought appears 
to have flashed upon him suddenly that the mathematical method, 
or, more precisely, the method of analytical geometry, might be 
extended to other studies The thought dominated his mmd like 
a divine revelation Three dreams followed In the first he ap- 


peared to be lame, and forced by a tempest to seek shelter in a 
church In the second dream he heard the sound of thunder, and 
saw sparks of fire round about him In the third he opened at 
random the poem of Ausomus, and his eyes fell on the words 
Quid vitae sectabor iter? (What way of life shall I follow?) The 
whole experience made such a deep impression oh him that he 
vowed a pilgrimage to our Lady of Loretto Whatever psycho- 
analytic interpretation one may put on the whole episode, there 
is no doubt of its profound effect on Descartes He saw light And 
it was probably at this penod of his life that he arrived at his 
fundamental ideas relating to algebra, geometry and methodology 
The years 1620-28 were no doubt devoted mainly to the elabora- 
tion and application of these ideas 
In 1620 Descartes visited Austria and Bohemia He is reported 
to have served as a volunteer in the army of the duke of Bavaria 
against the protestant princes, and to have taken part in various 
battles, including that of the White Mountain, near Prague, which 
ended in the defeat of the Protestant princes and the downfall of 
Frederick V , father of the Princess Elizabeth of whom more will 
be said presently But there is no reliable evidence for these 
dubious attempts to surround Descartes’ head with a halo of mili- 
tary glory Most probably he never smelled gunpowder In April 
1622 he was in France again, and stayed partly at Rennes and 
partly m Pans, until March 1623 He then went to Italy on cer- 
tain family business On May 16 (Ascension Day), 1624, he was 
m Venice and witnessed the symbolic ceremony of “the wedding 
of the sea” (the Adnatic) From Venice he went on his pilgrim- 
age to our Lady of Loretto Chnstmas 1624 saw him in Rome, 
where, m 1625, he witnessed the celebration of the Roman Catholic 
“Jubilee” (the Papal remission of the sins of the pilgrims) On 
his return he passed through Florence, but did not trouble to visit 
Galileo there Indeed, m a subsequent letter, Descartes declared 
with emphasis that he had never learned anything from the wnt- 
ings of Galileo The Loretto pilgrim could hardly have been ex- 
pected to show sympathy for a semi heretic hke Galileo 
it appears that about this time Descartes was seriously think- 
ing of settling m Italy, but the beat was too much for him So 
he returned to France, passing the next three years partly in the 
country and partly in Pans His contact with learned men in 
Paris stimulated his philosophic and scientific ambitions Cardinal 
Bdrulle, Mersenne and Mydprge were particularly encouraging to 
him For a time he carried on research in optics with the help 
of Femer, a skilled maker of lenses But the distractions of Pans 
were not conducive to fruitful work. Descartes consequently de- 
cided to move to some quiet place in Holland where he might 
devote his undivided attention to the problems of philosophy and 
science He had seen enough of the bustle of the great world, and 
he longed for some quiet retreat where he might collect his 


01 a locality ne always considered tne opportunmes tney attorded 
of practising Catholicism His first home m Holland was at 
Franeker (near Groningen), where he stayed from 1628-30, and 
it was here that he wrote his Rules for the Direction of the Mind, 
m 1628 or 1629, though it was not pubhshed till I'jbx It may be 
recalled that his earliest known compositions, namely, the Essay 
on Algebra and the Compendium of Music, were wntten m Breda 
in 1618 In fact nearly all the works of Descartes were wntten in 
Holland From 1630-32, and again from 1633-34, he lived in 
Amsterdam Amsterdam was the London of that time in many 
ways Another Frenchman who hved there in the 17th century 
desenbed Amsterdam as “the most beautiful city of Europe ” And 
Descartes evidently enjoyed his life there In one of his letters 
to Balzac, dated Amsterdam, May 15, 1631, Descartes expressed 
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his deep satisfaction with his life there, and some of his reasons went almost daily, to pay their homage to the talent, virtue and 


“In this great city where I now am,” he wrote, “everybody but 
myself is in business and so engrossed with his profits that I could 
five here all my life without being noticed by anyone I take my 
walk every day amid the Babel of a great thoroughfare with as 
much freedom and repose as you could find m your garden walks, 
and I observe the people whom I see just as I should the trees 
that you find in your forests or the animals that graze there , even 
the noise of their bustle does not disturb my reveries more than 
would the murmuring of a stream When I consider their activities 
I derive the same pleasure which you have in watching the peasants 
till your fields, for I see that all their toil helps to adorn the place 
of my abode, and supplies all my wants If there be pleasure m 
seeing the fruit grow in your orchard think you there is not 
as much in seeing the vessels arrive which bring an abundance of 
all the produce of the Indies and all that is rare in Europe? What 
other place could you choose m all the world where all the com- 
forts of life and all the curiosities that can be desired are so 
easy to find as here? What other country where you can enjoy 
such perfect hberty, where you can sleep with more security, 
where there are always armies afoot for our protection, where 
poisoning, treacheries, calumnies are less known, and where there 
has survived more of the innocence of our forefathers?” 

In 1632 Descartes moved to Deventer Here apparently he met 
a certain Helfene who, in 1635, bore him a child, which was chris- 
tened Francine Descartes, and died at the age of five It was 
dunng his stay in Deventer that Descartes heard of the Inquisi- 
tion’s condemnation of Galilei, m 1633, for supporting the Coper- 
mean hypothesis that the earth moves round the sun Descartes 
had already written the greater part of a treatise, called The 
World, m which the Copermcan hypothesis had been adopted He 
at once abandoned the idea of completing and publishing the 
book, in the hope of discovering some more orthodox form of 
Copermcamsm This he eventually discovered in his vortex 
theory Part of 1633 and 1634 was spent m Amsterdam Des- 
cartes then moved to Utrecht m order to be near his first disciple, 
Reneri, who was professor at the university there 
From Utrecht Descartes went to Leyden, where he lived during 
1636 and 1637, and again in 1640 and 1641 It was during his 
first stay here that he published, m 1636, the volume of essays 
containing the Discourse on Method, the Dtoptnc, Meteors and 
Geometry, and during his second stay here he published, in 1641, 
his Meditations on First Philosophy, together with Objections by 
Arnauld, Gassendi, Hobbes and others, and his Replies to them 
From 1637-40 Descartes lived at Santpoort After his second 
residence at Leyden he moved, in 1641, to Endgeest, near Leyden, 
where he remained till 1643 Here, in 1642, he was visited by 
Sorbifere, the French courtier, traveller and gossip, whose Voyage 
to England subsequently caused so much annoyance to the Royal 
Society of London And we are indebted to Sorbifere for an in- 
teresting sketch of Descartes’ life and surroundings at Endgeest 
This is what he has written “I was delighted with the civility of 
this gentilkonme, his retreat, and his household He lived m a 
small chateau, beautifully situated, near a great and fine univer- 
sity (I evden), three leagues from the court, and hardly two hours 
from the =ea He had a sufficient strti 01 servants .ill well chosen 
and corach people, a met garden with an orchard bevond it , and 
all around there w ere pastures from which stood out mans stci pics 
ot various heights, until in the far horizon thev ippiared as mere 
points He could go in a dev by canal to Ltncht Deltt, Rotter- 
dam, Dordrecht, Haarlem or Amsterdam He could "-pend half his 
day at The H^gue and return in the evening, making this excur- 
sion hv the most beautiful road in the world through meadows 
and houses 01 plea=ince, then through a great wood boidering this 
village which is not inferior to the fairest towns of Europe, and 
boasted at that time the residence of three courts That of th<* 
prince of Orange was quite military That of the States 
General was composed of deputies from the united provinces and 
of burgomasters the court of the queen of Bohemia, widow 
of King Tredenck \ the elector palatine, might he compared to 
that of the Graces, where all the fashionable world ot The Hague 


beauty of her four princesses, the eldest of whom (Elizabeth) had 
a fancy for the discourse of M Descartes ” 

In the meantime Descartes was having his share of trouble too 
His leading ideas were known to various scholars several years 
before they were pubhshed m book-form Already in 1634 some 
of his doctnnes were taught in the university of Utrecht by 
Reneri It was m order to help Reneri m this work that Descartes 
had removed to Utrecht in 1635 The publication of the Discourse, 
etc, in 1636 soon involved Descartes m numerous controversies 
with mathematicians in Belgium, Holland and France, notably with 
Fermat And for the rest of his life Descartes was frequently 
involved in controversies which sometimes embittered him, and 
which probably had something to do with his decision to go to 
Stockholm in 1649 Perhaps the most unpleasant of these con- 
troversies was that with G Voetius, a Protestant divine and zealot, 
and rector of the university of Utrecht When Reneri died in 
1639 the funeral oration dehvered by Emilius, lauded the dead 
scholar’s friendship with Descartes, and incidentally Descartes 
himself Voetius, a protagonist of ancient philosophy as allied 
with his theology, became alarmed and took an early opportunity 
to hint at the atheism of the new philosophy In 1641 Regius, 
another Utrecht professor who for a time was an enthusiastic 
follower of Descartes, openly advocated certain Cartesian theses 
which so alarmed Voetius that he persuaded the magistrates of 
Utrecht, as well as the university, to pass judgment m favour of 
the old philosophy against the new In 1 642 Descartes brought out 
the second edition of his Meditations, with an introductory Lettre 
au P Dmet, containing an attack on Voetius, who was so furious 
that he not only complained again to the magistrates, but also in- 
stigated the publication of a violent attack on Descartes m a 
pamphlet entitled Admtranda Methodus stve Phlosophia Car- 
tesiana, ostensibly wntten by M Schooek, who subsequently dis- 
owned it Descartes replied in Eptstola ad Celebernmum Virum 
Gtsbertum Voetium (May 1643) Thereupon the magistrates 
of Utrecht summoned Descartes to appear before them Descartes 
did not appear, but sent them a letter He was summoned a sec- 
ond time, and judgment was passed against him by default 
Thanks to the intervention of influential friends at The Hague, 
the matter went no farther The Utrecht magistrates simply de- 
creed, in 1645, that nothing should be pubhshed either for or 
against the new philosophy Descartes was also attacked by some 
of the professors at Leyden And to crown it all he was soon in 
volved also in a quarrel with Regius, whose aggressive advocacy 
of Cartesiamsm (as he understood or misunderstood it) had been 
the chief cause of the trouble with Voetius The results of this 
quarrel were a Programma by Regius, and a reply by Descartes, 
Notae in Programma, in 1647 ' - 

However, if Descartes had some enemies in Holland among 
people like Gisbert Voetius, he also had many friends and ad- 
mirers, and among these was the Princess Elizabeth to whom 
Sorbifcre referred in the passage cited above As has already been 
mentioned above, Frederick V , the father of Ehzabeth, had met 
with disaster at the battle of Prague (Nov 1620) He lost the 
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it wi.h great interest, a; also subsequently his Meditations (1641 ), 
and made hi-, personal acquaint ince about 1640 Descartes dedi- 
cated to her his Prmcip'cs of Philosophy, m 1644, and (he dedica- 
tor} letter which lie addrc-'cd to her shows what a deep im 
pn ‘■sion she had made on bun 

“The greatest advantage (Descartes wrote) I have derived 
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from my writings is the honour of becoming acquainted with 
your highness, and of being permitted at times to converse with 
you, and thus becoming a witness of your rare and estimable 
qualities , and I am sure that I shall render a service to posterity 
by holding them up as an example It would be foolish of me to 
flatter, or to state what I am not convinced of, on the first page 
of a book in which I seek to expound the fundamental principles 
of knowledge I have met no one who has such a thorough 
and comprehensive understanding of my writings as you have 
Even among the best and most cultivated minds, there are many 
who find them very obscure, and nearly always those who are 
familiar with mathematics cannot comprehend metaphysics, while 
those conversant with metaphysics cannot understand mathe- 
matics The only mind, as far as my experience goes, to which 
both ahke are easy, is yours, and so I am compelled to regard 
it as incomparable And what increases my admiration is that it 
is not an aged man, who has given many years to study, m whom 
such wide and scientific knowledge is found, but a young princess 
whose charms resemble the Graces, as the poets descnbe them, 
rather than the Muses or the wise Minerva I see in your high- 
ness all those excellences that are requisite to pure and sublime 
wisdom on the part, not only of the mind, but of the will and 
character, magnanimity and gentleness are united with a disposi- 
tion which an unjust fortune with its persistent persecutions has 
not been able to embitter or discourage It is this high-minded 
wisdom that I reverence in you, and I dedicate to it not only 
this work, because it treats of philosophy or the study of wisdom, 
but myself and my services ” Apparently Descartes met the 
Princess Ehzabeth fairly frequently during the years 1641 till 
1643 when they lived near one another, but they do not seem to 
have met again after Elizabeth left The Hague m that year, 
though various letters passed between them almost to the time 
of his death, including one letter m which he condoled with her 
on the execution of her uncle, Charles I Elizabeth lived for a 
time m Berlin, then in Heidelberg with her brother, and eventually 
she became abbess of the abbey of Herford (in Westphalia), 
where she died on the 30th anniversary of the death of Descartes 
(Teb 11, 1680) 

Descartes left Endgeest m 1643, and lived at Egmond-op den- 
Hoef till 1644 His next, and last, place of residence in Holland 
was at Egmond-Bmnen, near Alkmaar Here he wrote his 
Treatise on the Passions of the Soul in 1649 

During the 21 years that Descartes lived m Holland (1628-49) 
he visited France on only three occasions, namely, in 1644, 1647 
and 1648 The last of these visits was in connection with a royal 
pension, and m the hope of securing a congemal and important 
post m Pans But he arrived m Paris at an unpropitious moment 
It was on the eve of the civil war (the Fronde) So he hurned 
back to Holland empty handed 

In the meantime Chanut, the French resident at Stockholm, 
was trying to interest Chnstma, the queen of Sweden, m the 
philosophy of Descartes Some correspondence followed, and in 
Feb 1649, Descartes was invited to Stockholm After his experi- 
ence of royal patronage in Paris the year before, Descartes held 
back A Swedish admiral was then sent to fetch him. But he 
hesitated Still Finally, however, he left Holland m Sept 1649 
for the Swedish court Queen Christina received him in two 
audiences He figured m various court functions, which did not 
"ior , > 1 ‘o ’’irr rn'’ b n -ear^ted W* H^'-nd 1* eni H 1 

O . 1*1 ” ' '» * L < M ' . . U , ■ 1 \ I , , 1 Al . ' ' ' , 

u .v 1 -i’x .’>) 1- w re « ' 1 1 p l) . t l*« l ' 1 

o, 1 > ' >r 1 h 1 1 « * 1 

TIIE PHILOSOPHY OF PFSCARTFS 

Methodology — 1 m |,i i» 1 1 1 c ir> > 1 in. >J 
'■pi Im/ 1 h< 1 i ■ .0 1 Ih . * 1 i. 1 ' ’v 1 < 1 

ested m the problem of method — the determination oi the right 
method for obtaining real knowledge by the natural hght of rea- 
son Like numerous thinkers before him Descartes was thoroughly 
dissatisfied with the method of scholasticism then still in Vogue 
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The scholastic method, on which Descartes had been nurtured at 
La Fleche, consisted mainly in attempting to solve problems by 
citing the views of more or less eminent writers or “authorities,” 
instead of dealing with the problems themselves It called for 
much book-learning, as well as much ingenuity in reconciling or 
harmonizing conflicting authorities, but it did not encourage in 
dependent research or thought Now Descartes was not a book 
worm by nature, and his early acquired habit of spending much 
time in bed was also more conducive to thinking than to much 
reading Moreover, his genius was essentially mathematical, and 
m mathematics the question of “authority” did not arise even at 
his Jesuit school, where it counted in most other studies Ac 
cordingly, we find Descartes engaged m questions of method al- 
ready at an early stage m his career, and returning to them again 
and again subsequently They are dealt with in his unfinished 
Rules for the Direction oj the Mind (1628), m his fragmentary 
dialogue The Search after Truth (probably written either in 
1628 or in 1641), in his Discourse on the Method of Rightly Con- 
ducting the Reason (published m 1637), m his Meditations on 
First Philosophy (published in 1641), and in The Principles of 
Philosophy (published in 1644) 

In his autobiographical Discourse , Descartes relates how his 
dissatisfaction with book learning came upon him “I have been 
nourished on letters since my childhood, and since I was given to 
believe that by their means a clear and certain knowledge could 
be obtained of all that is useful in life, I had an extreme desire 
to acquire instruction But so soon as I had achieved the entire 
course of study, at the close of which one is usually received into 
the ranks of the learned, I entirely changed my opinion For I 
found myself embarrassed with so many doubts and errors that 
it seemed to me that the effort to instruct myself had no effect 
other than the increasing discovery of my own ignorance And 
yet I was studying at one of the most celebrated schools m 
Europe I learned there all that others learned and I 
did not feel that I was esteemed inferior to my fellow-students 
And this made me take the liberty of judging all others by 
myself and of coming to the conclusion that there was no learn- 
ing m the world such as I was formerly led to believe it to be ” 
And in his Rules he promptly demands that the investigation of 
any problem should not be dominated by what others have 
thought about, but by what we ourselves can see clearly or infer 
with certainty “For” (he explains) “we shall not, for instance, 
become mathematicians, even if we know by heart all the proofs 
that others have elaborated, unless we have an intellectual talent 
that fits us to resolve difficulties of that kind Neither, though 
we have mastered all the arguments of Plato and Aristotle, if we 
have not the capacity for forming a sohd judgment on these mat- 
ters, shall we become philosophers ” 

The one study which gave him real satisfaction was mathe- 
matics, “because of the certainty of its demonstrations and the 
evidence of its reasoning ” He felt that there must be something 
about mathematics which made it a model for other studies And 
he recalled with some satisfaction that “the earhest pioneers of 
philosophy m bygone ages refused to admit to the study of wisdom 
anyone who was not versed m mathematics, evidently believing 
that this was the easiest and most indispensable mental exercise 
and preparation for laying hold of other more important sciences ” 
Now Descartes did not exaggerate the importance of mathematics 
after the manner of Pythagoras, as did even some of the most 
eminent astronomers of the 16th and 17th centuries On the con- 
trary, he speaks rather contemptuously of pure mathematics as 
such, remarking that “there is nothing more futile than to busy 
one’s self with bare numbers and imaginary figures m such a way 
as to appear to rest content with such trifles ” It was only the 
method of mathematics that appealed to him And gradually the 
conviction grew on him that the method of mathematics could be 
extended to other sciences Reference has already been made 
above to his experience on Nov 10, 1619, for which he went on a 
pilgrimage to our Lady of Loretto In course of time he formed 
the idea of “a species of mathematics," or a kind of “universal 
mathematics,” that shall be applicable to all kinds of investiga- 
tions What he was thinking of was what may be called a Meth- 
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odology, or a study of scientific method, calling it a “species of 
mathematics” simply because “mathematics” literally means 
science Methodical procedure m research was regarded by Des- 
cartes as of first rate importance Random search for knowledge 
and trust in some chance luck he condemned as at once fruitless 
and intellectually demoralizing 

Now the method of mathematics consists in beginning with the 
simplest notions and then proceeding cautiously to deduce infer- 
ences from them Similarly in all scientific investigations one 
should begin with the simplest and surest notions, and advance 
logically to more complex truths by a progressive synthesis of the 
simpler factors, that is, by deduction Descartes realized, of 
course that knowledge is derived from experience as well as from 
deduction But, in striking contrast with Bacon (whose Novum 
Organum he praised and commended to those who wished to fol- 
low the empirical path), he put more faith in deduction than in 
experience Experience begins with very complex objects, and so 
our inferences from it are frequently fallacious, whereas deduc- 
tion, according to Descartes, cannot be erroneous if earned out 
With moderate understanding “This” (he says) “furnishes us 
with an evident explanation of the great superionty m certitude 
of arithmetic and geometry to other sciences The former alone 
deal with an object so pure and uncomphcated, that they need 
make no assumptions at all which expenence renders uncertain, 
but wholly consist m the rational deduction of consequences " 
The moral he draws is that “in our search for the direct road 
towards truth, we should busy ourselves with no object about 
which we cannot attain a certitude equal to that of the demon- 
strations of arithmetic and geometry ” 

The first problem of method turns on the starting-pomt, the 
simple notions or principles which furnish the material for the 
subsequent deduction If the initial premises are false even the 
soundest deduction cannot lead to knowledge How then do we 
come by our simplest notions or principles? “The first principles,” 
says Descartes, “are given by intuition alone ” And by intuition 
he means “the undoubting conception of an unclouded and atten- 
tive mind, which springs from the light of reason ” Such intui- 
tions are not uncommon “Thus each individual can have intui- 
tion of the fact that he exists, and that he thinks, that a triangle 
is bounded by three lines only, a sphere by a smgle superficies, 
and so on Facts of such a kind are far more numerous than many 
people think who disdain to direct their attention to such simple 
matters ” Intuition and deduction, then, “are the most certain 
routes to knowledge ” If any complex problem presents itself, 
the proper course is to analyse it into its simplest elements or 
notions, enumerate these carefully (this enumeration Descartes 
calls induction), make sure of each of them by intuition, and 
reason from them by deduction 

In the Rules Descartes made no attempt to get behind intuition 
as described and exemplified above The Discourse on Method, 
however, is much more sophisticated It begins with a methodical 
doubt which is intended to serve as a severe test for whatever 
may claim to serve as the sure starting-point of knowledge 
Everything must be questioned (de omnibus dubitandum) so that 
we may discover something that is beyond doubt At first every- 
thing seems to succumb to it — traditional beliefs, commonly 
accepted ideas, tjie very facts of direct observation may all be 
but' illusions and dreams Eventually, however, something is dis- 
covered that is beyond cavil 5 namely, doubt itself He who doubts 
cannot doubt the reality of his doubting But what is doubt? 
It is an act of thinking And thinking implies a thinker And so, 
says Descartes triumphantly, Cogito, ergo sum — “I think, there- 
fore, I am ” Tllis, then, is an ultimate certainty But why is it 
accepted as certain? Because it is so clearly and distinctly real- 
ized — it is an ultimate intuition that cannot be denied This, 
however, implies that whatever is apprehended as clearly and dis- 
tinctly is true In this way Descartes found a philosophical basis 
for the acceptance of intuitions, and deduction from intuitions 
must at each step be as clearly and distinctly apprehended as the 
initial intuitions, though the connection between the final stage 
of a senes of deductions and the initial intuitions may be a mat- 
ter of memory rather than of immediate apprehension Among the 


ultimate intuitions Descartes evidently included the principle of 
universal causation, otherwise he could never have passed from 
Cogito, ergo sum to the existence of God, and from the existence 
of God to the reality of things that are clearly and distinctly ap- 
prehended But these questions pertain to his metaphysics 
Metaphysics — Descartes once compared himself to Archi- 
medes This Greek founder of mechanics had said that if he 
could only find a fixed point in space to serve as a fulcrum for a 
suitable lever, he could lift the whole earth Similarly, Descartes, 
in his stage of methodical doubt, said that if he could only dis- 
cover something indubitable he would rear on it a whole system 
of real science And, as was explained above, Descartes found 
the required bedrock in the activity of doubt itself, in thought — 
Cogito, ergo sum By “thought” he meant not only what is com- 
monly meant by that term (the reflective solution of difficulties), 
but almost every kind of mental experience “By the word thought 
I understand all that of which we are conscious as operatmg m us 
And that is why not only understanding, willing, imagining, but 
also feeling are here the same thing as thought ” But, even if 
we substitute the term “consciousness” for Descartes’ “thought,” 
what exactly is the extent of the knowledge furmshed by the 
certainty that “I think”? It seems to be extremely limited, and 
to amount to no more than “I think” or “I am a thinking (or 
conscious) being,” or “I expenence certain mental processes or 
ideas ” It does not warrant the reality of the apparently matenal 
objects of our perceptions, it does not prove the reality even of 
the body of the thinker For in dreams such experiences occur 
although admittedly there are no such matenal objects corre- 
sponding to them And, adds Descartes, “the same thing, perhaps, 
might occur if I had not a body at all ” If so, thought might be a 
purely subjective matter, and throw no light at all on the ques- 
tion of the reality of an external world There would be little 
comfort m the certainty that “I think, therefore I am” if the 
world of which I am conscious is but my dream-world, and “I" 
am but a solitary dreamer It seems evident that Descartes’ lme 
of thought might end in so-called subjective idealism, or even m 
sohpsism It would be no great exaggeration to say that modern 
idealism and sohpsism are the direct offspring of Descartes’ 
thought This, no doubt, may be regarded as a measure of his 
influence on modem philosophy, it may also be regarded as a 
measure of the mischief which he has wrought Descartes did not 
consider sufficiently the claims of our waking consciousness to a 
direct apprehension of real external objects, his argument about 
dreams is not convincing, for, after all, it is easy enough to distin- 
guish between dreaming and waking consciousness, and people are 
sometimes mistaken about what they think that they really think 
He was probably betrayed partly by a bias common among mathe- 
maticians from the days of Pythagoras and Plato onwards, and 
partly by the early Christian tendency (under Platonic and Neo- 
Platonic influence) to belittle the material world The former 
was probably the more important influence Mathematicians as a 
class are so preoccupied with ideal or mental constructions that 
they are apt to exaggerate the powers of pure thought Descartes 
clearly betrays this tendency already at the very beg innin g of his 
Rules for the Direction of the Mind, where he speaks of knowl- 
edge as though it were a kmd of illumination which streams forth 
from the mind in the same way, without regard to differences m 
the objects studied “The sciences,” he says, “are identical with 
human wisdom, which always remains one and the same, however 
applied to different subjects, and suffers no more differentiation 
proceeding from them than the light of the sun experiences from 
the variety of the things which it illumines ” 

Descartes himself, however, was not a solipsist or even an ideal- 
ist, his religion and his science saved him from that He had, 
therefore, to bridge the gulf between the mere cogito and the ex- 
ternal world This he endeavoured to do by making his “I think, 
therefore I am” an argument for the existence of God, and then 
making God’s being the ground for his belief m the existence of 
an external world Descartes offers three proofs for the existence 
of God, one of them is 0 prion, based on the implication of the 
very notion of God, the others are a postenon and argue from 
effect to cause The a prion, or ontological proof, adapted more 
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or less from St Anselm, and most m accordance with Descartes’ 
mathematical method, runs as follows “When the mind con- 
siders the diverse conceptions which it has, it discovers the idea 
of a Being who is omniscient, omnipotent and absolutely perfect, 
which is far the most important of all, and in this idea it recog- 
nizes not merely a possible and contingent existence, as in all the 
other ideas it has of things which it clearly perceives, but one 
which is absolutely necessary and eternal For just as when it 
perceives that it is necessarily involved in the idea of a triangle 
that it should have three angles equal to two right angles, it is 
absolutely persuaded that a triangle really has three angles equal 
to two right angles, so from the fact it perceives that necessary 
and eternal existence is comprised m the idea of an absolutely 
perfect Being, it must clearly conclude that this absolutely per- 
fect Being exists ” Of the a posteriori proofs the more important 
one is the so called anthropological one based, not on the mere 
implication of the concept God, but on the existence of the idea 
in an existing but imperfect mind or minds Descartes formulates 
it as follows “As we find in ourselves the idea of a God, or a 
supremely perfect Being, we can investigate the cause which pro- 
duces this idea in us But considering the immensity of the per- 
fection it possesses, we are constrained to admit that it can only 
emanate from an all perfect Being, that is, from God who really 
exists For it is not only made manifest by the natural light that 
nothing cannot be the cause of anything whatever, and that the 
more perfect cannot proceed from the less perfect as its efficient 
and total cause, but also that it is impossible for us to have any 
idea qf anything whatever, if there is not within us or outside us 
an original which actually possesses all the perfections But as 
we do not in any way possess all these absolute perfections of 
which we have the idea, we must conclude tljat they reside in 
some other nature different from ours, that is, m God ” The other 
a posteriori argument infers the existence of God from the think- 
er’s own existence, and his continued existence These imply a 
Creator who has not only created the thinker, but maintains him 
m existence For existence at one moment is itself no reason for 
existence at a subsequent moment, so that the conservation of 
whatever exists is really a continued creation 
The combined effect of all these arguments, taken in conjunc- 
tion with his doctrine of innate ideas, of which the idea of God is 
one, may have been to give Descartes the conviction that he had 
in some way a direct intuition of God revealing Himself to Des- 
cartes through his innate idea of Him But Descartes does not 
make himself clear on this point 
Having proved the existence of God as the supremely perfect 
Being, Descartes argues m the next place that God would not 
deceive the thinking beings He has created So our sense-percep- 
tions cannot be mere illusions, and there must exist an external 
world of Beings which we apprehend in perception In this way, 
whereas his predecessors were wont to prove the existence of God 
from the existence of the world, Descartes inferred the existence 
of the world from the existence of God But now he seems to 
have proved too much Undoubtedly there are such experiences 
as illusions and errors How shall we distinguish the real from the 
illusory? Descartes meets the difficulty by reverting to one of the 
mam pomts in his methodology — we can only be sure of what we 
apprehend clearly and distinctly Error is the result of the neglect 
of this precaution It anses when our will goes beyond our under- 
standing, as it often does For our will has no limits, whereas our 
understanding is severely limited And judgment, according to 
Descartes, is a decision of the will 
Clear and distinct apprehension must also be our guide m deter- 
mining what these external material things essentially are The 
sense-qualities, the so-called secondary qualities of things, such 
as colour, smell, etc , are not clearly and distinctly thinkable 
Extension m three dimensions, and motion are the only features 
of material bodies that are clear and distinct to thought, and so 
they alone are the real essential features of material things, the 
so-called secondary qualities being but the subjective experiences 
of the percipient In this way Descartes helped to lay the founda- 
tions of a mechanical interpretation of physical Nature On the 
other hand the essential feature of minds is thought or conscious- 


ness Minds are essentially thinking substances, just as bodies are 
essentially extended substances For Descartes, accordingly, 
Reality consists of God, the perfect Being and Creator, and His 
Creations, namely, thinking substances, or minds, and extended 
substances, or bodies And, prompted by his religious training, 
Descartes endeavours to set bodies and minds in extreme opposi- 
tion to one another — whatever mind is, body is not One result of 
this is that because mind is active, body is not, and so he con- 
ceives of motion, not as a property of bodies, but as something put 
into them by God Another result is that there can be no inter- 
connection between body and soul Lower animals are conse- 
quently conceived by Descartes as mere automata, cleverly con- 
structed mechanisms without soul And the undeniable conjunc- 
tion and apparent interaction of mind and body in human beings 
ls'in the last resort explained by the constant intervention of God 
The philosophy of Descartes has undoubtedly exercised a potent 
influence on modern thought, and to that extent the usual desig- 
nation of Descartes as the father of modern philosophy is justified 
But the intrinsic merits of his philosophy have been grossly exag- 
gerated, and the exaggeration is itself due to a misinterpretation 
of Descartes’ mentality Descartes was a dual personality Two 
tendencies struggled within him On the one hand, there was 
the mathematical genius with a passion for clear and distinct ideas, 
and for logical deduction On the other hand, there was the loyal 
Catholic, genuinely attached to a certain traditional theology 
So long as he pursued problems of a purely scientific character, 
especially problems pertaining to pure or applied mathematics, 
he was in his element and showed his master mind But the 
moment he attacked problems of general philosophic orientation, 
he was the traditional theologian rather than the revolutionary 
philosopher Historians of philosophy have tried to save the 
philosophic reputation of Descartes by treating his theology as 
mere camouflage But that is a mistake Mersenne had a keen 
scent for heresy, yet he defended Descartes’ orthodoxy, and 
Mersenne was well informed about Descartes It is not very un- 
usual even in the 20th century, it was certainly not unusual m the 
17th century, for the same person to be a detached scientist when 
dealing with one set of problems, and a conservative theologian 
when dealing with another set of problems And Descartes was 
of that type In the same breath with which he asserted that the 
mind should admit no other methods than intuition and deduction, 
he also asserted “but this does not prevent us from believing mat- 
ters that have been divinely revealed as being more certain than 
our surest knowledge, since belief m these things is an act, 
not of our intelligence, but of our will ” His abandonment of the 
idea of the earth’s motion and his substitution of the vortex 
theory was probably due to his genuine regard for the authority 
of the Catholic Church, not to fear Saumaise, who visited Des- 
cartes at Leyden m 1637, reports that he was a Catholic “des 
plus z 616 s ” His whole orientation was essentially that of popular 
Christian theology, with its supernatural God, who created souls 
and bodies And when he went the length of regarding distinctions 
between good and evil, between truth and falsehood as depending 
on the arbitrary decisions of the Divine Will, he Teally abandoned 
altogether the realm of rational philosophy for that of a particu- 
larly narrow mediaeval theology Descartes’ methodical doubt 
has misled people into supposing that he was a revolutionary 
philosopher. But in the history of human thought real “believers” 
have posed as sceptics almost as often as real sceptics have posed 
as believers 

DESCARTES’ CONTRIBUTIONS TO SCIENCE 
From what has already been said above about Descartes’ Meth- 
odology, one almost expects that his endeavour would be to reduce 
all science to a kind of applied mathematics And that is what he 
really did attempt “I do not accept or desire,” he wrote, “any 
other principle in physics than m geometry or abstract mathe- 
matics, because all the phenomena of nature may be explained by 
their means ” Another way of expressing the same thing is to say 
that Descartes tried to reduce every science of natural phenomena 
to a branch of mechanics But it must be remembered that for 
Decartes mechanics was essentially kinetics, not dynamics— a 
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calculus of changes of position, not a calculus of "forces ” The 
progress of the physical sciences during the 17th and 18th cen 
tunes was due m large measure to the adoption of a mechanical 
interpretation of physical phenomena This method of mterpre 
tation was initiated by Galilei and extended by Descartes Its 
merits can only be appreciated when one recalls the “substantial 
forms,” "hypostalical punciples,” “real accidents,” and other 
mystifying conceptions of the pseudo-science which preceded the 
Cartesian attempt to interpret all natural phenomena by means of 
clear and distinct mechanical concepts It was left to a later age 
to discover the inadequacy of an exclusively mechanical interpre- 
tation of natural phenomena But this must not be allowed to 
detract from the merits of Descartes in the history of science 

Physics and Cosmology — Descartes, by refusing to attribute 
to matter any sense qualities, which are not reducible to clear and 
distinct ideas, reduced matter to extension in three dimensions 
Matter thus coincided for him with space One consequence of 
this was that he denied the existence of a vacuum For the same 
reason he also rejected the existence of “atoms” m the literal 
sense of the term, for any minute part of space or extension re- 
mains theoretically divisible But how does this apparently con 
tinuous extension come to assume the form of those detached 
material bodies with which we are familiar? Descartes explains 
this by reference to motion, which he regards as a separate crea- 
tion of God, who also conserves its quantity It is motion that 
leads us to distinguish separate bodies or parcels of matter Any 
part of extension that moves together or simultaneously is re- 
garded as such a body Since, however, matter is extension and 
there is no vacuum, the motion of one body must be followed 
immediately by the motion of certain other bodies, so that the 
circle of extension may remain complete, without gaps This idea 
of a circular motion of matter eventually suggested to him his 
theory of vortices “All natural motions” (Descartes explains in 
Le Monde) “are in some way circular When a body leaves its 
place, it enters that of another, and this enters that of yet another, 
and so on to the final one which occupies at the same instant the 
place left by the first There is thus no vacuum between bodies 
when they move, any more than when they are at rest To this 
end it is not at all necessary that all the moving parts should be 
arranged m a true circle, or be of like size or shape, for inequalities 
in these respects may be compensated for by other inequalities 
We do not commonly observe these circular motions in the air, 
because we are accustomed to regard the air as an empty place 
But if we observe fishes swimming m a basin we see that, if they 
do not approach too near it, they do not stir the surface, although 
they pass under it at a great speed It is clear, therefore, that 
the water which they push before them does not push indifferently 
all the water in the basin, but only that which can best serve to 
complete the circle of their motion and enter the place which they 
have vacated ” 

Another consequence of Descartes’ identificat on of matter with 
extension or space was his insistence on the unity of physical 
nature, which must be a universe because space is one and con- 
tinuous Both m his early work The World and in his Principles 
of Philosophy, Descartes attempted to give an account of the 
genesis or formation of the physical world The account was in- 
tended to be purely hypothetical or speculative, not a rival theory 
to Genesis — just a flight of fancy based on Cartesian principles 
“Give me extension and motion,” he said m his earlier book, “and 
I will construct the World " Assuming that God has created a uni- 
form matter (or extension) and endowed it with a fixed quantity 
of motion, which follows certain laws (namely, the laws of motion 
formulated by JJescartes), how might a world (like the existing 
world) have come into being “by natural and gradual means”? 
Descartes answers the question somewhat as follows 

In a world closely packed with matter so that there is no vac- 
uum in it the only kmd of motion possible is that described above 
as circular motion or vertex (whirlpool) motion Consequently 
when motion was imparted (by God) to matter, such vortices were 
set m motion— -innumerable more or less circular eddies of ma- 
terial parts of all sorts of shapes, sizes and velocities The friction 
set up by this vortex motion of closely packed material bodies 


results m the mutual rubbing off of their corners And so we get, 
to begin with, tivo mam kinds of material particles — the original 
partules rendered smooth and globular by the friction which 
rubbed their corners off, and the liner particles composed of the 
rubbings or filings These fine particles Descartes calls "first mat 
ter’, the larger, globular particles he calls “second matter” 
There is yet a “third matter,” namely, the most massive and heavy 
of the original particles that suffer no fracture or rubbing off in 
the vortex motion, and such other original particles as, thanks to 
their peculiar shapes, combined into larger, stronger combinations 
that similarly resisted all damage The first kind of matter the 
finest sort, tends towards the centre of each vortex, where it 
forms self luminous suns and fixed stars The second kind of 
matter, consisting of globular particles, tends to move away from 
the centre of the vortices m straight lines tqvvards the circum- 
ference It constitutes the transparent heavens, and transmits 
the light of the radiating stars The third and grossest kmd of 
matter is that of which the earth, the other planets, and the 
comets are composed — these are all opaque bodies 
In the Principles Descartes explains the formation of the comets 
and planets in this way Sometimes as the smaller particles m a 
vortex pass through the interstices between the revolving globular 
particles, they get caught and become twisted and channelled, 
and when they finally reach the stellar matter at the centre of the 
vortex they form crusts or “sun spots” on it This may cause a 
diminution m the expansive force of the star, which is then caught 
up by a neighbouring vortex If the velocity of the crusted star 
is greater than that of the encroaching vortex, the star will soon 
pass out of that vortex into another, and continue to wander 
from vortex to vortex It is then known as a comet But if the 
crusted star has a velocity equal to that of some part of the en- 
croaching vortex, it will stay there and continue to revolve in that 
vortex In that case it is known as a planet The planets of the 
solar system are the crusted stars and their several vortices that 
have been swept up by the vortex of the sun 
The vortex theory enabled Descartes to reconcile Copermcan 
with Biblical doctrine In The World Descartes had embraced 
the Copermcan theory of the earth’s motion round the sun The 
condemnation of Galilei, in 1633, made him drop the idea in the 
Copermcan form But by supposing the earth to be carried in its 
vortex round the sun, Descartes believed that he left the earth 
at rest in its vortex, and so satisfied the dogma of a stationary 
earth, while he also satisfied the Copermcan theory inasmuch as 
he represented the earth’s vortex as circling round the sun 
Descartes’ Principles contains a detailed account of practically 
all the natural phenomena that had been investigated up to his 
time It contains, of course, many errors Even his fundamental 
laws of motion are mostly inaccurate But it was an amazing 
attempt to reduce all natural phenomena to one system composed 
of one ultimate kmd of matter and governed by the same laws 
of motion One of its incidental results was the explanation of 
weight without recourse to gravitation Bodies tend to fall towards 
the earth, according to Descartes, because the particles of the 
second kind of matter which move round the earth push those 
bodies towards the earth, and so give them what we call their 
weight The popular conception of gravitation makes more or 
less an occult power of it Newton’s intention was merely to de- 
scribe certain tendencies to movement without any attempt to 
explain them at all Again, Descartes’ rejection of the existence 
of a vacuum not only undermined the idea of Nature’s abhorrence 
of a vacuum ( horror vaern) which was wont to serve as an expla- 
nation of the action of water pumps, but prepared the way to the 
correct explanation, namely the pressure of the air on the surface 
of the water In fact Descartes claimed that he had anticipated 
Torricelli (the inventor of the barometer) and that, during his 
visit to Paris in 1647, he had suggested to Pascal the idea of the 
barometric experiment which the latter earned out on the Puy de- 
P6me on Sept 19, 1648 Another important consequence of Des- 
cartes’ rejection of a vacuum was that he was thereby led to give 
up the old corpuscular or emission theory of light, and to conceive 
of the transmission of light as a transmission of pressure from 
the luminous body through the intervening particles of secondary 
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matter to the sensitive eye This view prepared the way for the 
undulatory theory of light which was soon afLerwards formulated 
by Christiaan Huygens, the son of Descartes’ friend and corre- 
spondent, Constantijn Huygens 

Descartes was deeply interested in optics, devotmg to it not 
only his Dioptric (1636), but also parts 3 and 4 of his Principles 
(1644) He compares the transmission of light to the eye with the 
way in which a blind man feels his way with a stick The resist- 
ances or pressures of the different objects (such as stones, trees, 
water, etc ) are transmitted along the stick to his hand and thence 
to his brain, so that he can distinguish them Similarly no cor- 
puscles actually pass from the visible objects to the eye, only a 
pressure through the fine particles which constitute the transparent 
medium Rays of light are the line along which the pressure is 
transmitted When they pass through a transparent medium 
they are straight, otherwise they are deflected or even stopped 
just like a moving ball when it encounters some obstruction If 
the obstruction is hard, the ball rebounds m another direction, 
if soft, its movement will be arrested Similarly, when a ray of 
light impinges obliquely on certain kinds of surfaces, it is reflected, 
and its angle of reflection is equal to the angle of incidence But 
U the medium allows the ray to pass through with diminished 
speed, then it is refracted In the Dioptric the law of refraction 
was published for the first time Snell had discovered it m 1621, 
but did not publish it, and Descartes has sometimes been sus 
pected of plagiarism Most likely, however, Descartes discovered 
it independently 

Physiology — The World, as originally planned by Descartes, 
was to have contained an hypothetical account of the develop 
ment of the universe from chaos to man Referring to this book, 
in June 1633, he said “I shall treat of man to a greater extent 
than I proposed, I intend to explain the principal functions of his 
body, and I have already given an account of some of them, such 
as digestion, the beating of the pulse, the distribution of nutri- 
tious matter, the action of the five senses, etc I have dissected 
the heads of various animals, in order to ascertain m what mem- 
ory, imagination, etc , consist ” The book was not published as 
it was then planned, but the results of Descartes’ studies in this 
field are contained in his L'Homme (published in 1662), the first 
text book on physiology In accordance with the whole spirit of 
The II orld, of which the treatise on Man was originally meant 
to be the concluding part, the human body and its functions were 
treated by Descartes mechanically, like “an earthly machine ” 
In this view he was greatly encouraged by the views of Vesahus 
(1515-64). the father of modern anatomy and physiology, and by 
Harvey’s demonstration of the mechanical nature of the circula 
tion of the blood (his Exercitatio was published in 1628), though 
Descartes did not entirely agree with Harvey Descartes explains 
that blood is formed in the liver from the chyle of the food This 
blood flows drop by drop into the right cavity of the heart which is 
so hot that the blood expands and is exhaled into the lung, whence 
it passes into the left cavity of the heart, and is thence distributed 
over the whole body He describes the valves m the arteries which 
secure that the blood shall flow only drop by drop Now of the 
blood which flows through the direct artenes from the heart to the 
brain, “the most agitated and vivified parts” are called “animal 
spirits ” They are like "a very subtle air ” By dilating the brain 
they enable it to receive impressions of external objects, and so 
give rise to sensation, imagination and retentive memory, by 
flowing from the brain through the nerves into the muscles, they 
enable the neryes to function as organs of the external senses, and 
by distending, and so contracting, the muscles, they effect the 
movements of the limbs For Descartes the "animal spirits” were 
just a subtle fluid, the nerves were just tubes through which they 
flowed m a mechanical way 

He illustrates his strictly mechanical conception of the bodily 
machine as follows “You may have seen in the grottoes and 
fountains which are m our royal gardens that the simple force 
with which the water moves when issuing from its source is enough 
to set in motion various machines, and to make various instru- 
ments play or utter words, according to the different arrange- 
ments of the tubes which convey the water And so one may well 
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compare the nerves of the machine which I am describing with 
the tubes of the machines of these fountains, the muscles and 
tendons with the other engines and springs which move the ma- 
chines, and the animal spirits, the source of which is the heart and 
of which the cavities of the brain are the reservoirs, with the 
water which puts them m motion Moreover, breathing and sim 
liar acts, which are natural and usual to the machine, and which 
depend on the flow of the spirits, are like the movements of a 
[water] clock or of a mill which the ordinary flow of water keeps 
going continually External objects, which by their presence act 
on the sense organs of the machine and so determine it to move m 
different ways according to the disposition of the parts of the 
brain, may be compared to strangers who, entering one of the 
grottoes containing many fountains, themselves cause unwittingly 
the movements they witness Tor on entering they tread on cer- 
tain tiles or plates which are so ananged that if they approach 
a bathing Diana they cause her to hide m the rose bushes, and if 
they try to follow her they cause a Neptune to come towards them 
threatening them with his trident Or if they pass in another 
direction they make a sea monster spring forward and spout 
water in their faces, or things of a like kind according to the 
caprice of the engineers who constructed them 

“In order to understand how the brain can be excited by ex- 
ternal objects which affect the organs of sense, so that all the 
members can be moved m a thousand different ways, imagine 
that the delicate threads which arise from the inside of the brain 
and form the marrow of the nerves, arc so disposed in all those 
parts which serve as the organs of any sense that they can be 
easily set in motion by the objects of the senses, and that whenever 
they are so set in motion, even, ever so little, they pull upon the 
parts of the brain whence they originate, and so open certain 
pores on the internal surface of the bram Through these pores 
the animal spirits in the ventricles pass into the nerves and then 
into the muscles which carry out movements like those to which 
we are incited when our senses are affected m that way If, e g , 
fire comes near the foot, the minute particles of the fire set 
in motion the skm of the foot, and by thus pulling the delicate 
thread attached to the skm there, they open the pore against 
which the thread ends, just as by pulling at one end of a rope one 
rings a bell at the other end ” 

In this way Descartes tried to explam physiological phenomena 
mechanically, arid to banish from biology such conceptions as 
those of “vegetative” and “sensitive” souls, much in the same way 
as he and Boyle, and others, tried to banish from physics and 
chemistry such notions as those of “substantial forms,” and occult 
qualities, etc To this extent he rendered a service to biology in 
spite of his excessive proneness to follow the high a priori road, 
and to be satisfied with any fancies that seemed “clear and dis 
tmet” to him He may be credited to some extent with the antici- 
pation of the conception of “reflex movements,” though these are 
not interpreted now in his purely mechanical fashion He may also 
be regarded as the forerunner of modern “behaviourism," at all 
events as applied to the lower animals, for he would certainly 
have condemned a “soul less” human psychology, as will be seen 
presently His view of the lower animals as mere automata rather 
alarmed some people But Descartes’ main object was to vindi- 
cate the superiority of man over animals, even over his own am 
mal body, in virtue of his “rational soul” or mind 

Body and Mind — In Descartes’ philosophy, as already ex- 
plained, the human mind is “a thinking substance" toto coelo 
different from any “extended substances," including human bodies 1 
Yet a human being seems to be an intimate association of a mind ' 
and a body, each influencing the other How can the “extended , 
substance” or “earthly machine" of the human body come into l 
such intimate relation with unextended “thinking substance"? 1 
Descartes’ ultimate solution of these, gs of all other problems, I 
lies in God, who graciously does all that Descartes thinks ought | 
to be done But as a more immediate, scientific solution of the | 
problem, Descartes suggests that the mind comes into contact with j 
the body in the conarion “whence it radiates through the rest of 1 
the body by means of the animal spirits, nerves and even the 
blood ” The pmeal gland “m the middle of the substance of the L 
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bram” is the primary reservoir of animal spirits, the central 
cavity of the bram being the secondary reservoir Reverting to 
the above-mentioned comparison with the mechanical inventions 
in the royal gardens, Descartes likens the function of the rational 
soul or mind presiding at the conanon to that of “the fountameer 
who has to take his place m the reservoir whence all the different 
tubes of the machines proceed whenever he wants to start them, 
to stop them, or to change them in any way ” Descartes thought 
he surmounted the difficulty of explaining the mutual influence of 
mind and body by supposing, on the one hand, that the conanon 
requires but a minimum of influence to incline it one way or an 
other, and, on the other hand, that the “animal spmts" are such 
a subtle kind of air that they are on the verge of ceasing to be 
material But according to his own philosophy the material re- 
mains material however fine it may be, and so remains entirely 
alien from the mental or spiritual 
Psychology — The mind being, according to Descartes, a 
thinking substance entirely different from, and independent of, ex- 
tended or material things, it “can work independently of the 
brain ” This, at all events, is true of the most characteristic ac- 
tivities of the rational soul, “for clearly there can be no use of the 
bram for pure intelligence,” says Descartes Ideas m which pure 
intelligence expresses itself are innate, not derived from without, 
but from the rational soul itself For Descartes, as for Plato, 
experience can only be the occasion for the recall of snch ideas 
to consciousness These ideas are not always explicit m our con- 
sciousness, rather they are latent in the "thinking substance,” but 
they are not originated by experience, though experience may occa- 
sion their explicit recall Among such innate ideas Descartes in- 
cludes our “dear and distinct” ideas of God, of the self as a think- 
ing thing, the axioms of mathematics and other so-called “common 
notions” like those of space, time and motion Above all, per- 
haps, he finds the mind expressing itself most fully in acts of will, 
under which heading he includes all judgments and beliefs, as well 
as voluntary decisions But then the mind is conjoined with a 
body, and they do somehow influence each other through the 
mediation of the conanon and the animal spirits, as already ex- 
plained One result of this is that m addition to the mind’s own 
innate ideas, we have also “adventitious ideas” which come to us 
through the influence of external bodies, and also “factitious 
ideas” of merely imaginary objects which the mmd puts together 
out of simpler "adventitious” and “innate” ideas Descartes is 
not very clear or consistent m dealing with these problems The 
idea of God, e g , is treated at once as “innate,” and also as pro- 
duced m us bv God Ili-iibelf end therefore, in a cense, ‘ adv enti- 
tiouc ” And his treatment of images is rather bewildering Some- 
times hi- trials image.', in cortnst with ideas, something phv a i- 
cal, and si> s ‘ no corpore d image is recoi\ ed in. the mino , pure 
thinking is carried out without corporeal images, imagination, 
however, which can onlj arise in the case of corporeal things, 
needs an image, i Jucli is a trul> corporeal thing, to this the mmd 
applies itsdi, though the image is not received into the mind ’ 
At other turns, however, he includes Hinges, and even sensations 
and perceptions, under ‘ thought,” and distil guishcs them from 
innate ideas, or pure thoughts, and vohLions in so far as “imagina- 
tion and sensation" need the brain as well as the mind, that is to 
say, m so far as they express not the pure activity of mind, but 
rather its passivity, the effect upon it of physical things, including 
the body with which it is mated Hence he calls all such expe- 
riences “passions,” under which heading he includes not only the 
feelings and emotions, but also sensation, remnlion, percepuon, 
and all adventitious idLas The ieehng-, arc passions caused by the 
agitation of the^mraal spirits, but arc not rtferred (o anv objects 
outside the body, whereas sensations are “passions 1 that aie re- 
lerred to external stimuli Descartes’ account of the emotiors 
inlicipates to some extent the James Lange theory, inasmuch a-, it 
gives primary to the physical or physiological processes Our per- 
ception of certain animals, e 4 , causes fear and flight ramedia ely 
without the mediation of reason or volition, which onK come into 
plav afterwards Since, howevci the Uun is the oigan of the 
passions niid also the seat ot the rational soul, the pissioi'a can be 
brought under the control of the reason and *hc will In fact. 


Descartes is quite Socratic In his insistence on the competence of 
right reason to conduce to right feeling and action 

The power which Descartes attributes to reason and will may 
seem to be little in harmony with his naturalistic, mechanical 
account of such large tracts of human experience But, as already 
remarked, his great aim was really to vindicate the supremacy of 
the human mmd or spirit There was a marked tendency m his 
day, and long before him, to efface the sharp distinction between 
man and the lower animals by crediting the lower animals with 
human powers, including intelligence, which they were sometimes 
said to use more humanly than man This tendency was mainly 
supported by the results of comparative anatomy, which showed 
essential similarity between the structures of human and animal 
bodies, including the central nervous system Descartes tried to 
save the situation by regarding even the human body as a machine, 
and treating mechanically all such human experiences as might 
conceivably also be credited to lower animals, but claiming unique 
privileges for the rational soul, which he regarded as the differen- 
tia of man, and as absolutely independent of all that is material 

Mathematics. — Descaites has been, described as the first mod- 
em mathematician He was certainly one of the pioneers of 
modem mathematics His only treatise on mathematics is the 
Geometry (1637) m which he laid the foundations of analytical 
or algebraic geometry Descartes was not the first to apply alge- 
bra to geometry, or to conceive a line as generated by a moving 
point, or to solve geometrical problems by regarding them as 
solved and analysing the result (“analytic geometry” in the older 
sense) These things were already known to ancient and mediae- 
val mathematicians But he applied these methods much more 
systematically and fruitfully 

He knew that a point in a plane can be fully determined if we 
know its distances from two given straight lines in the same plane 
(allowing for the sign-conventions relating to their different sides, 
and taking not perpendicular distances but distances parallel to 
given lines) If the distances be represented by x and y re- 
spectively, we can get an equation of the form } ( x,y)=o And 
although such an equation is indeterminate an the sense that 
it can be satisfied by an infinite number of sets of values of x 
and y, yet these values determine the co-ordinates of a series of 
points which form a curve such that the equation in question is 
true of every point on it He reahzed, moreover, that the prop- 
erties of a curve can be ascertained by choosing as a definition 
any specific geometrical property, and expressing it as an equation 
by means of the co ordinates of any point on the curve Such an 
equation contains by implication all the properties of that curve 
And any such property can be deduced from the equation by 
purely algebraic processes, and without direct reference to the 
geometry of the curve 

Descartes was the first to attempt a systematic classification of 
curves First, he distinguished between “geometric” and “mechan 
ical” curves, according as they could or could not be precisely 
expressed in equations (These terms were subsequently displaced 
by Newton’s terms “algebraic” and “transcendental ”) Confining 
himself to “geometric” curves, Descartes classifies these into a 
series of classes of increasing complexity as follows Class I con- 
sists of curves (the circle, the parabola, the hyperbola and the 
ellipse) whose equations contain no term of higher degree than 
the multiple of two unknown quantities or the square of one 
Class II includes any curve whose equation contains one or more 
terms of the third or fourth degree in one or both of the two un- 
knov n qu mimes Cla-,- III com uns curies whose equation-, in- 
clude a term uf the filth or sixth decree in cither 01 both 01 the 
unknown quantities, and *-0 on Inc cuives arc paired m each 
ilass in tne w indicated because (hcie ate methods ol reducing 
a cur e of the fourtn to one ol the third di-eric, a r ai\e 01 the 
sixth to one o, the filth degret and so on The straight line he 
ngardul as an exceptional cd«c 01 a curse of the =ciond decree 
(Class I ) 

In algebra De'cartes’ systematic application of it to geometn 
cal imvsuiemcnt imolved 1 nportant consequences It in\ol\ ed the 
gcomctnc interpretation of negative qua m ties It also led to the 
idea ol continuity, which in its turn led to the theory of luncUon 



DESCHAMPS 


253 


and to the theory of limits Descartes, moreover, made impor 
tant contributions to the theory of equations, to which the third 
and last book of his Geometry is devoted, and to which he appears 
to have been led by his (successful) efforts to solve the problems 
of doubling the cube and of trisecting an angle It is also worth 
noting that we are indebted to Descartes for the convention of 
using the first letters of the alphabet to represent known quan 
titles, and the last letters for unknown quantities He also in- 
troduced our system of indices (although he frequently used xx 
instead of x 2 ) On the other hand, he used the sign co instead of 
= which Recorde had already introduced with its present 
meaning 

Descartes’ general rule for solving equations is this Write the 
equation in the zero form, and try to factorize the LHS so as to 
reduce the equation to two or more equations of lower degree If 
this is impossible, higher methods must be used If the equation 
is of the third or fourth degree, the solution depends on the inter- 
section of a circle with a conic To solve equations of still higher 
degree, Descartes proposes the use of intersections of circles with 
the successive classes of geometric curves — conics being used to 
generate curves of Class II and these again to generate curves of 
Class III , and so on He thought that equations of any order 
could be solved in this way , but he was mistaken 

What is still known as Descartes’ Rule of Signs is to the effect 
that an equation can have no more “true” (te, positive) roots 
than its coefficients have changes of sign from -(- to — , and no 
more “false” (1 e , negative) roots than the number of times two 
plus or two minus signs occur in succession 
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DESCHAMPS, tfMILE (1791-1871), French poet and man 
ot Idlers, was born at Bourgcs In 1818 he colhooritid vith 
Henri de Latouche in t wo v er->e comtdits, St hi, out r d° Thrum ind 
Le Tour de favour He and his brother Aeie among the most en 
'huMistic disciples of the a nacle galhcn d round \ ictoi Hugo, and 
in July 1823 Ltmle founded with his m sicr the Muse fran^aisr, 
which during the >ear of its existence was lhc special organ of the 
roimntic partv His /etudes frangcises 1 * tt r ingerts (1828) were 
preceded b\ a preface which may be legaided is one of the mani- 
festos of the romanticists The version, of si aheapeare. s Rom„o 
avd Juliet (1839) and Machitk 1,184 f), import mt as (hes nurm 
the history of the romantic movement, were never staged lie w >s 


the author of several libretti, among which may be mentioned the 
Romio et Juliette of Berlioz His works include two volumes of 
stones, Contes physiologiques (1854) md Realties jantastiques 
(1854) He died at Versailles on April 23, 1871 His Oeuvres 
completes were published in 1872-74 (6 vols ) 

His brother, Antoine Francois Marie, known as Antony 
Deschamps, was born in Pans on Maich 12, 1800, and died at 
Passy on Oct 29, 1869 Like his brother, he was an ardent roman 
ticist, but his production was limited by a nervous disorder, which 
has left its mark on his melancholy work He translated the 
Dtmna Commedta m 1829, and his poems, Derntkres Paroles and 
Resignation, were republished with his brother’s in 1841 

DESCHAMPS, EUSTACHE, called Morel (1346M406?), 
Trench poet, was born at Vertus, Champagne He studied at 
Reims, where he is said to have received some lessons m the art 
of versification trom Guillaume de Machault, who is stated to have 
been his uncle From Reims he proceeded c 1360 to the Univer- 
sity of Orleans to study law and the seven liberal arts He entered 
the king’s service as royal messenger c 1367, and was sent on mis- 
sions to Bohemia, Hungary and Moravia In 1372 he was made 
huissier d’armes to Charles V He received many other important 
offices, was batlli of Valois, and afterwards of Senlis, squire to the 
Dauphin, and governor of Fismes In 1380 his patron, Charles V , 
died, and in the same year the English burnt bis house at Vertus 
In his childhood he had been an eye-witness of the English in- 
vasion of 1358, he had been present at the siege of Reims and 
seen the march on Chartres , he had witnessed the sigmng of the 
treaty of Bretigny, he was now himself a victim of the English 
fury His violent hatred of the English found vent in numerous 
appeals to carry the war into England, and in the famous prophecy 
that England would be destroyed so thoroughly that no one should 
be able to point to her rums His own misfortunes and the miseries 
of France embittered his temper He complained continually of 
poverty, railed against women and lamented the woes of his coun- 
try His last years were spent on his Miroir de manage, a satire 
of 13,000 lines against women, which contains some real comedy 
The mother in law of Trench farce has her prototype in the 
Miroir 

The historical and patriotic poems of Deschamps are of much 
greater value He does not, like Froissart, cast a glamour over 
the miserable wars of the time but gives a faithful picture of the 
anarchy of France, and inveighs ceaselessly against the heavy 
taxes, the vices of the clergy and especially against those who en- 
rich themselves at the expense of the people The terrible ballad 
with the refrain Si, de Tar gent, sa, de Tar gent is typical of his 
work Deschamps excelled m the use of the ballade and the chant 
royal In ballade foim he expressed his regret for the death of Du 
Gueschn, who seems to have been the only man except his patron, 
Charles V , for whom he ever felt any admiration One of his 
ballades (No 285) was sent with a copy of his works to Chaucer, 
whom he addresses with the words 

Tu es d’amours mondains dieux en Albie 
Et dc la Rose en la terre Ang61ique 

Deschamps was the author of an Art po&tique, with the title 
of L’Art de dictier et de fere chancons, balades, virelais et ron- 
deaulx He lays immense stress on the harmony of verse, because, 
as was the fashion of his day, he practically took it for granted 
that all poetry was to be sung 

The work of Deschamps marks an important stage m the his- 
torv of French poetry With him and his contemporaries the long, 
fom less nm rations of the trouvkres give place to complicated and 
exacting kinds of verse He was perhaps by nature a moralist 
md Mfinct rather than a poet, and the force «*nd truth of his 
hisloiitrl p'ctures gives him a unique place m 14th-century poetry 
Rajniud bxes the date of his death in 1406, or at latest, 1407 
Two sears earlier he had been relieved of his charge as batlh of 
'-enlis, his plain-spoken satires making him many enemies at court 

H'i Ociures computes were edited (10 vols , 1878-1901) for (he 
Sor tit 1 is anciens Lextes fran(ats by Queux de Samt-Hilaire and 
Gaston Ri naud The supplementary vol 11 (1903) consists of an 
Introduri on by G Raynaud See also E Hoeppner Eustache 
Deschamps (Strasbourg, 1904) , 
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DESCHANEL, PAUL EUGENE LOUIS (1856-1922), 
French statesman, son of Emile Deschanel (1819-1904), professor 
at the College de France and senator, was born at Brussels, where 
his father was living in exile (1851-59), owing to his opposition 
to Napoleon III Paul Deschanel studied law, and began his ca- 
reer as secretary to Deshayes de Marcere (1876), and to Jules 
Simon (1876-77) In Oct 1885 he was elected deputy for Eure 
and Loire He was one of the most notable orators of the Pro- 
gressist Republican group In Jan 1896 he was elected vice presi- 
dent of the chamber In June 1898 he was elected president of the 
chamber, and was re-elected m 1901, but rejected m 1902 In 
1904 and 1905 he supported the law on the separation of Church 
and State After presiding over the commission of foreign and 
colonial affairs (1905-09) and acting as reporter of the foreign 
office estimates committee, Deschanel filled many responsible po- 
sitions In Jan 1920, he was elected president of the Republic, as 
being a “safer” candidate than Clemenceau, though the latter’s 
popularity spoke strongly in his favour In the autumn of the 
same year, however, failing health obliged him to resign office 
He died in Pans on April 28, 1922, from the effects of a fall from 
a railway carnage Deschanel was elected a member of the French 
Academy in 1899, his most notable works being Orateurs et hom- 
ines d’ itat (1888), Figures de femmes (1889), La Decentraliza- 
tion (1895), La Question socmle (1898) 

DESCLOIZITE, a rare mineral species consisting of basic 
lead and zinc vanadate, crystallizing in the orthorhombic system 
and isomorphous with olivemte It occurs as small prismatic or 
pyramidal crystals, usually forming drusy crusts and stalactitic 
aggregates, also as fibrous encrusting masses with a mammillary 
surface The colour is deep cherry red to brown or black, and the 
crystals are transparent or translucent with a greasy lustre, the 
streak is orange yellow to brown, specific gravity 59 to 62, 
hardness 3^ A variety known as cuprodescloizite is dull green in 
colour, it contains a considerable amount of copper replacing 
zinc and some arsenic replacing vanadium Descloizite occurs m 
veins of lead ores in association with pyromorphite, vanadimte, 
wulfemte, etc Localities are the Sierra de Cordoba m Argentina, 
Lake Valley m Sierra county, New Mexico, Arizona, Phoemx- 
ville in Pennsylvania, Kappel (Eisen Rappel) near Klagenfurt 
m Carmthia, and Broken Hill, Rhodesia 

DESCLOT, BERNAT (fl 2nd half of 13th century), Cata- 
lan historian, is known through his chronicle of the life of Peter 
III of Aragon It was printed in Barcelona 16x6, at Pans m 1840 
m Chromques Strangles relatives auv expeditions frangaises pen- 
dant le XIII 1 sikcle, and edited by J Coroleu at Barcelona in 
1885 

DESCRIPTION, in the stnct sense, means an account of 
the perceptible qualities or charactenstics of objects or events 
In this sense it is commonly contrasted with explanation ( q v ), 
which usually seeks to account for what is perceptible by means 
of factors and processes which are not open to observation Ex- 
treme empincists maintain that science should confine itself to 
bare description and keep clear of any attempt at explanation It 
is very easy, however, to smuggle what is really explanation into 
a so called description In the popular use of the term it is clear 
that a complete description of any object or event would include 
its explanation 

Ice A Wolf, Fss''iui , 'h of Scienti'ic Method (iq-8 ) 

DESCRIPTIVE GEOMETRY is roiremtd with the mah- 
od- of making accurate drav,ng<. to lepiLscnt completely any ob- 
ject and to so'\e, ailb m'-truim.nr.il precinon piobhms relating to 
the position and shaDe ot the object It forms the theoretical 
'■‘a-.is of all arcbiac'U' - il and mcch u'mal drifting, and it* practical 
applications are found in the dra*mg 01 machinery, buildings 
budges, vessels, in the representation of shades and >-liado\ - "r 
the construction of n ips, and in the graphical su’ution of cphi 1 
cal triangles It is the means by which the designer conveys his 
ideas to the builder or mechanic, and has been called the universal 
language of the engineer 

By the methods of descriptive geometry the solution of any 
problem concerning three dimensional objects involves the follow 
lug steps (1) representation of the lines, surfaces, or solids m 


space by corresponding plane figures, (2) solution of the problem 
by means of the plane figures, (3) interpretation of this solution 
as a relation between the objects in space In order to carry out 
these steps it is necessary to have a definite scheme by which it is 
possible to pass without ambiguity from the object in space to its 

representation by drawings in a plane, anc 

/ y c also without ambiguity from the drawings 

°rj lii to the object m space again The scheme 

Z ! 1 , -j-i 7 now universally used for this purpose was 

I 'jr~ — hi 0 ' / devised about the end of the 18th century 

J- '{■ / by G Monge (1746-1818) 

_ The orthographic projection of a poinl 

Fig 1 a upon a plane is the point where a line 

from a perpendicular to the plane meets the plane The ortho- 
graphic projection of a point a in a room upon the floor is the 
point on the floor directly under the given point a The projec- 
tion upon a plane of any object in space is the figure on the 
plane made by projecting each point of the given object For 
example (fig 1) the plane of the square abed is parallel to the 

- plane H and the projection of abed upon 

l 1° H is an equal square a'b'c’d' If (fig 2) 

fl the edge ab is parallel to H but the plane 

“jj j | abed is not parallel to H, the projection of 

/ | j , ff the square abed on H is the rectangle 

/ |y \f ‘ / a'b'c'd' in which a'b'^ab but b'd is less 

/h a' b' / than be If (fig 3) the edge ab is parallel 

— I , to H and the plane of abed is perpendicu 

2 lar to H, the projection of the square abed 

upon H is the straight line a'b'=ab In fig 4 the plane abed is per- 
pendicular to H and the diagonal ac is parallel to H In this case 
the projection of the square is the line a'c'^ac 
The line aa' which projects a point a upon a plane is called a 
projecting ray, or projector In orthographic projection the pro 
jectmg rays are perpendicular to the plane of projection, conse- 

quently all projecting rays are parallel An 

/f r — » oblique projection is obtained when all 

projecting rays are parallel but are not 
t perpendicular to the plane of projection 

Z fL : T7 Oblique projection is used in. the construc- 

/ tion of shades and shadows When the 

, 7 i’ / projecting rays are parallel the size of the 

1 — / projection does not depend upon the dis- 

1 Fia 3 tance of the object from the plane of 

projection 

A scenographtc projection, or perspective (see Perspective) 
is obtained when all of the projecting rays converge to a single 
point, the point of sight (fig 5) This method produces a picture 
or representation, of an object, or group of objects, as it appears 
to the eye The size of the scenograpkic projection of an object 
depends upon the distances from it to the point of sight and to the 
plane of projection 

. Unless otherwise specified, projection 

A usually means orthographic projection 

/ Mange’s method of representation of an 
a (\ /l° object consists m making orthographic 

\\/\ projections of the object on two (or 
j k j more) planes and establishing a definite 

/ ! / relation between the different projections 

l, j, / The two pnncipal planes are the vertical 

■ - ■■■ ' (denoted by V) and the horizontal (de- 

Fic 4 noted by H) The line of intersection of 

these planes is called the -ound line (de- 
noted by GL) Except for special cases H a .d V are sufficient 
for the solution of the problems of desenpt geometry When 
a third plane, the profile plane (denoted by F), is desirable it 13 
taken perpendicular to GL and is therefore perpendicular to both 
H and V 

The projection of an object on the vertical t>lane is called the 
V projection or elevation, the projection on the horizontal plane 
is the E-projection or plan In commercial terminology the ele- 
vation is called also the front view, or rear view, or sectional eleva- 
tion, as the case may be The plan is called also the top view, bot- 
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tom view, or sectional plan Similarly, we have the profile or end 
view 

Notation — A systematic notation is necessary for work m de 
scnptive geometry but, unfortunately, no one system has been 
adopted by a majority of writers on the subject In this article a 
point m space is denoted by a small letter, as a, b, the V-projection 
of a point a is denoted by a v 
and the H projection by a h A 
straight line is denoted by two 
points on it, the two end points 
if the line is of limited length, as 
ab (The ground line is denoted 
by capital letters, GL ) A plane 
is denoted by a single capital let- 
ter, or may be designated by 
three points in it or by two lines 
m it 

Representation of a Point — The position of a point a in 
space is determined if we know its V projection and its H-projec 
tion In fig 6 imagine that H represents the floor of a room and 
V a wall The V projection of the point a is a v , this determines 
the distance xa v or height of the point above the floor The H pro 
jection, a h , determines the length xa h , or distance of the point 
from the wall The position of the point from right to left is not 
given absolutely by this method, but its position with respect to 
other points of the object is determined 
The two principal planes of projection are supposed to be un 
limited in extent and divide space into four compartments called 
quadrants or angles In order to 
distinguish among these quad 
rants imagine an observer look- 
ing at the planes as they appear 
in fig 6 He is above H and in 
front of V This is the first quad- 
rant The second is above H and 
behind V The third is below H 
and behind V The fourth is be- 
low H and in front of V An end 
view is shown in fig 7 
The method of Monge for representing the position of a point 
in space by a plane drawing consists m turning the V plane about 
GL as an axis until it coincides with the H plane The direction 
of rotation (fig 7) is such that the upper part of V is made to 
coincide with the part of H which is behind GL 
It is one of the fundamental relations of orthographic projection 
that, m space, the two projections of any point together with the 
point itself must always be in a plane which is perpendicular to 
GL After revolving V, the two projections of any point will lie 
in a straight line which is perpendicular to GL The relation be 
tween a point m space and its plane repre 
sentation is shown for each quadrant by 
figs 8-1 1 

In architectural drawing the objects are 
usually supposed to be located m the first 
quadrant, so that the elevation appears 
above the plan In engineering drawings 
the objects are usually in the third quad 
rant In perspective drawing the objects 
are usually m the second quadrant The 
fourth quadrant is little used m practice 
Representation of a Line. — The orthographic projection of 
a straight lme upon a plane is a straight line, and a straight line in 
space is represented on the drawing plane by its V-projection and 
its H-projection The truth of the three following statements can 
be made apparent by holding a pencil m various positions with 
respect to the floor and a wall In each statement the letters H 
and V may be interchanged 

1 If a lme of definite length is parallel to V alone, its V projec- 
tion is parallel and equal to the line, and its H projection is paral- 
lel to GL 

2 If a line is perpendicular to V, its V-projection is a point, 
and its H-projection is perpendicular to GL 




Fig s 



3 If a lme is parallel to H and V, both of its projections will be 
parallel to GL 

The projection of a line ab in space will be the lines joining the 
projections of a and b, that is (fig 12), the V projection of ab 
is a v b J and the H projection is a h b h 
In general, any two lines assumed as projections in the plane 
drawmg will determine a lme in space There are, however, excep 



tions when one or both of the projections are perpendicular to the 
ground lme 

A lme of indefinite length, which is parallel to neither principal 
plane, will pierce H in a point called its horizontal trace and will 



pierce V m its vertical trace These special points are sometimes 
used to represent the line m the drawmg 
Representation of a Plane. — A plane of unlimited extent can- 
not be represented by its projections because, in general, the pro- 



jections of all of its points would completely cover both of the 
principal planes Hence a plane is represented by its traces, that 
is, the lines m which it cuts the principal planes The truth of the 
three following statements can be made apparent by holding a 
piece of cardboard m various positions with respect to the floor 
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and a wall In each statement the letters H and V may be inter- 
changed 

1 If a plane is parallel to V, it has no V trace and its H trace 
is parallel to GL 

2 If a plane is perpendicular to V, but oblique to H, its H trace 
is perpendicular to GL 

3 If a plane is parallel to neither principal plane, its traces will 



either (a) both be parallel to GL, or (b) intersect GL in the same 
point 

A profile plane is perpendicular to both 
contains GL, it is represented by its trace 

In the plane drawing (fig 13) any two 
lines which meet GL at the same point 
may be taken as the traces of a plane, and 
they completely determine the position of 
the plane m space 

The solution of a problem by the 
methods of descriptive geometrj may be 
illustrated by the following simple ex- 
ample 

Problem — To find the true length of a line joining two given 
points in space 

Solution — The end points a,b of the line are given, and hence 
their projections are known 

Theory — Fig 14 represents the line ab in space and shows the 
projection aW on the H-plane Imagine the plane figure abb h a h 
to be revolved about the line a h b h as an 
axis into the H-plane Point a will fall at 
a ! and b will fall at b' Moreover a'a!' is 
perpendicular to a h b h and is equal to 
a h o, b'b'i is perpendicular to a h b h and is 
equal to b h b 

Construction, — Fig 15 is the plane 
drawing representing the given points a, b by their projections 
From a h lay off a h a' perpendicular to a h b h and equal to xo v Frorp 
b ! ‘ lay oS b h b' perpendicular to a h b h and equal to yb J Then a'b' 
is the true length of ab 

The scope of the operations involving points, lines, and planes 
m descriptive geometry is indicated by the following partial list of 
standard problems 

1 To find the plane which 
contains two given intersecting or 
parallel fines 

2 To find the plane which 
cor tains a gi\en line and is par- 
allel to a scconi given lint, 

3 lo find the plane which 
Lomains a given point and is par- 
alel to each of two given lines 

4 To find the plane which comiini 1 gntn point and is pir.allel 
'o a given plane 

5 To find the plane whtJi co tains 1 gntn pout and i>, pt> 
pendicular to a gntn line 

6 To find the plane which tonturs a givi n line, and is, perpen- 
dicular to a given p'anc 




Fig 13 


H and V If a plane 
on a profile plane 



0 ! ! e 
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7 To find the line of intersection of two planes 

8 To find the point m which a straight line intersects a plane 

g To find the shortest distance from a point to a plane 

10 To find the perpendicular distance between two parallel 
planes 

11 To find the projections of 
a line making given angles with 
Hand V 

12 To find the angles which an 
oblique plane makes with H 
and V 

13 To find the angle between 
two intersecting lines 

14 To find the angle between 
two planes 

15 To find the angle between 
a line and a plane 

16 To find the shortest dis- 
tance from a point to a line 

17 To find the shortest dis- 
tance between two lines not m the same plane 

18 At a given point in a plane, to draw a line which shall be 
perpendicular to the plane and of given length 

Surfaces — The methods of descriptive 
geometry are applicable to the study of 
curved surfaces in space and of the curves 
of intersection of such surfaces The 
process consists in examining various sec- 
tions and projections of the figures in- 
volved Of particular interest are those 
surfaces which can be formed by bending 
a plane surface without stretching, crum- 
pling, or tearing Such a surface is called 
a developable surface Examples are a 
cylindrical surface (stove pipe) and a 
comcal surface (funnel) A spherical surface is not developable 
An important problem in descriptive geometry is to find the de- 
velopment of a given surface This means to find the shape of the 
plane figure which would be ob- 
tained by rolling out a given de- 
velopable surface The result is 
illustrated by figs 16, 17, 18 Fig 
16 represents a truncated right 
circular cylinder, which means 
that the lower base is a circle, the 



Fig 17 


elements of the curved surface are perpendicular to the lower 
base, and the upper base is not parallel to the lower base Fig 17 
is the development of the curved surface 
Fig 18 represents the develop- 
ment of the spout of a teapot 
The problem involves the inter- 
section of two conical surfaces 
The development furnishes a pat- 
tern for cutting the metal from 
which the spout is made 
Shades and shadows 
studied by the methods of de- 
scriptive geometry The tech- 
nical meaning of the terms is L 
shown by fig 19 The rays of 
light are supposed to come from a source at a great distance, like 
the oun, and are regarded as parallel In conventional drawings 
the rays are supposed to pass over the left shoulder of the ob- 
server at such an angle that their 
H and V projections make angles 
of 45“ with GL The illuminated 
part of an object is that part upon 
which rays of light fall Shade 
is that part of an object not ex- 
posed to the rays of light Line 
of shade is the line between the illuminated and shaded parts of 
an object The part of unlighted space behind an object in light 



Fig ib 
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is called the umbra or indefinite shadow Shadow is the part of a 
surface in light from which rays of light are excluded by an opaque 
object Problems of shades and shadows involve finding the 
shaded parts of given objects m given positions and the shadows 
cast by given objects upon other objects 
Descriptive geometry is a regular study in the curriculum of 
engineering students, and books on the subject are to be found m 
the list of every prominent publisher of educational texts for 
technical schools (W R L ) 

DESCRIPTIVE POETRY, the name given to a class of 
literature which may be defined as belonging to the 16th, 17th and 
18th centuries m Europe From the earliest times, all poetry which 
was not subjectively lyrical was apt to indulge m ornament which 
might be named descriptive But the critics of the 17th century 
formed a distinction between the representations of the ancients 
and those of the moderns We find Boileau emphasizing the state 
ment that, while Virgil paints, Tasso describes This may be a use 
ful indication in defining not what should be, but what m prac- 
tice has been, called "descriptive poetry ” It is poetry m which the 
landscape, or architecture, or still life, or whatever may be the ob 
ject of the poet’s attention, is not used as an accessory, but is itself 
the centre of interest It is, in this sense, not correct to call poetry 
in which description is only the occasional ornament of a poem, 
and not its central subject, descriptive poetry The landscape or 
still life must fill the canvas, or, if human interest is introduced, 
that must be treated as an accessory Thomson’s Seasons, in 
which landscape takes the central place, and Drayton’s Polyolbton, 
where everything is sacrificed to a topographical progress through 
Britain, are strictly descriptive 

It will be obvious from this definition that the danger ahead of 
all purely descriptive poetry is that it will lack intensity, that it 
will be frigid, if not dead Boileau was naturally the first to see 
this and m verses of brilliant humour he mocked the writer 
who, too full of his subject, and describing for description’s sake, 
will never quit his theme until he has exhausted it 
Fujez de ces auteurs l’abondance sterile 
Et ne vous chargez point d’un detail inutile 
But Boileau’s humorous sallies do not quite meet the question 
whether such purely descriptive poetry as he criticizes is legitimate 
at all 

In England had appeared the famous tianslation (1502-1611), 
by Joshua Sylvester, of th eDmne Weeks and Works of Du Bartas, 
containing such lines as those which the juvenile Dryden admired 
so much 

But when winter’s keener breath began 
To crystallize the Baltic ocean, 

To glaze the lakes, and bridle up the floods, 

And perriwig with wool the bald pate woods 
There was also the curious physiological epic of Phmeas Fletcher, 
The Purple Island (1633) But on the whole it was not until 
French influences had made themselves felt on English poetry, 
that description, as Boileau conceived it, was cultivated as a dis- 
tinct art The Cooper’s Hill (1642) of Sir John Denham may be 
contrasted with the less ambitious Penshurst of Ben Jonson, and 
the one represents the new no less completely than the other does 
the old generation If, however, we examine Cooper’s Hill carefully, 
we perceive that its aim is after all rather philosophical than topo- 
graphical The Thames is described indeed, but not very minutely, 
and the poet is mainly absorbed m moral reflections Marvell’s 
long poem on the beauties of Nunappleton comes nearer to the 



lengthy poem, generally written m heroic or blank verse 
This species of writing had been cultivated to a considerable 
degree through the preceding century, in Italy and (as the remarks 


of Boileau testify) m France, but it was in England that it reached 
its highest importance The classic of descriptive poetry, in fact, 
the specimen which must be considered as the most important 
and the most successful, is The Seasons (1726-30) of James 
Thomson {q v ) In Thomson, for the first time, a poet of con- 
siderable eminence appeared, to whom external nature was all 
sufficient, and who succeeded m conducting a long poem to its 
close by a single appeal to landscape, and to the emotions which 
it directly evokes Coleridge, somewhat severely, described The 
Seasons as the work of a good rather than of a great poet, and it 
is an indisputable fact that, at its very best, descriptive poetry 
fails to awaken the highest powers of the imagination A great 
pait of Thomson’s poem is nothing more or less than a skilfully 
varied catalogue of natural phenomena Yet Thomson succeeds, 
as few other poets of his class have succeeded, in producing nobly- 
massed effects and comprehensive beauties such as were utterly 
unknown to his predecessors He was widely imitated in England, 
especially by Armstrong, by Akenside, by Shenstone (m The 
’schoolmistress, 1742), by the anonymous author of Albania, 1737, 
and by Goldsmith (in The Deserted Village, 1770) No better ex- 
ample of the more pedestrian class of descriptive poetry could be 
found than the last-mentioned poem, with its mmute and Dutch- 
hke painting 

How often have I paused on every charm 
The sheltered cot, the cultivated farm, 

The never-failing brook, the busy mill, 

The decent church that topped the neighbouring hill 
The hawthorn-bush, with seats beneath the shade 
For talking age and whispering lovers made 

On the Continent of Europe the example of Thomson was al- 
most immediately fruitful Four several translations of The Sea- 
sons into French contended for the suffrages of the public, and 
J F de Saint Lambert (1716-1803) imitated Thomson m Les 
Saisons (1769), a poem which enjoyed popularity for half a cen- 
tury, and of which Voltaire said that it was the only one of its 
generation which would reach posterity Nevertheless, as Madame 
du Deffand told Walpole, Saint-Lambert is froid, fade et faux, 
and the same may be said of J A Roucher (1745-94), who wrote 
Les Mots m 1779, a descriptive poem, famous in its day The 
Abb6 Jacques Delille (1738-18x3), perhaps the most ambitious 
descriptive poet who has ever lived, was treated as a Virgil by his 
contemporaries, he published Les Giorgtques m 1769, Les Jardtns 
in 1782, and L’Homme des champs in 1803, but he went furthest 
in his brilliant, though artificial, Trots r&gnes de la nature (1809), 
which French critics have called the masterpiece of this whole 
school of descriptive poetry Delille, however, like Thomson be- 
fore him, was unable to avoid monotony and want of coherency 
Picture follows picture, and no progress is made The satire of 
Mane Joseph Ch6nier, m his famous and witty Discours sur les 
pokmes descnptifs, brought the vogue of this species of poetry 
to an end 

In England, again, Wordsworth, who treated the genius of 
Thomson with unmerited seventy, revived descriptive poetry in 
a form which owed more than Wordsworth realized to the model 
of The Seasons In The Excursion and The Prelude, as well as in 
many of his minor pieces, Wordsworth’s philosophical and moral 
intentions cannot prevent us from perceiving the large part which 
pure dcscnption takes, and the same may be said of much of the 
early blank verse of S T Coleridge Since their day, however, 
purely descriptive poetry has gone more and more completely out 
of fashion, and its place has been taken by the richer and directer 
effects of such prose as that of Ruskin in English, or of Fromentm 
and Pierre Loti in French 

DESERT, a term used for those lands whickjoroduce insuffi- 
cient vegetation to support a human population Deserts are 
classified according to the causes which give rise to them In 
“cold deserts” the absence of vegetation is consequent on the 
prevailing low temperature, while m “hot deserts” the causes are 
high temperatures and deficient rainfall Cold deserts accordingly 
occur in high latitudes or high altitudes Hot deserts are primarily 
found along the hot, dry tropical belts of high atmospheric 
pressure, and on their equatorial sides, but the zonal arrangement 
is considerably modified in some regions by the influence of ele* 
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vated land The northern hemisphere provides examples of this 
type m the African Sahara, the Asiatic deserts of Arabia and Iran, 
and in the Great Basin of North America The southern hemi 
sphere has the Kalahari in Africa, the deserts of Western Australia, 
and the Atacama in South America Where a line of elevated land 
runs east and west m this zone as in Asia, the desert belt tends 
to occur eastwards m higher latitudes but where the line runs 
north and south, as in Africa, America and Australia, the desert 
zone weakens on the windward side of the elevation and the arid 
conditions are accentuated on the lee side Desert conditions 
occasionally arise from somewhat obscure local causes, but the 
Indiaif desert (qv) seems to be situated in a region inaccessible 
to either of the two mam branches of the wet south-west mon- 

Although permanent rivers rising in wetter regions may tra- 
verse deserts (eg, the Nile) the fundamental physical condi- 
tion of an and area is that it contnbutes nothing directly to 
oceanic waters The rainfall chiefly occurs during violent cloud- 
bursts (q v ) and the soluble matter in the soil is carried down 
by intermittent streams to salt lakes around which deposits of 
economic value are found on evaporation Surface erosion is 
caused by rapid and extreme changes of temperature, while wind 
action often forms dunes resembling waves Dry valleys with 
precipitous sides, and cirque-hke heads are probably caused by 
occasional cloud bursts Natural springs in some deserts give 
rise to oases which make trans desert routes possible When a 
desert-nver has low banks (eg, the Nile) irrigation is made 
possible 

See Das Gesetg der Witstenbildung by Walther, Berlin, igoo for 
a general account of deserts 

DESERTION, the act of forsaking or abandoning, more par- 
ticularly, the wilful abandonment of an employment, office or 
duty, in breach of a legal or moral obligation For naval or mili- 
tary desertion, see Military Law, for desertion from the mer- 
chant service, see Laws Relating to Seamen , for desertion of 
husband, see Divorce, for the desertion of children, see Chil- 
dren — Protective Laws and Infant 
DESERT WILLOW (Chtlopsis linearis), a small North 
American tree of the Bignonia family (Bignomaceae), native to 
stream banks and the vicinity of springs m deserts from western 
Texas to southern California and southward to northern Mexico 
It grows usually from 8 ft to 25 ft high, with stems from 2 in to 
10 m m diameter, slender, ascending branches, and narrow, wil- 
low like leaves Durmg summer it bears a succession of showy, 
funnel-shaped, pink flowers, about m long and 1$ m across, m 
profuse terminal clusters, followed in autumn by narrow seed- 
pods about 8 m long It is a characteristic plant of southwestern 
deserts, in appearance suggestive of a slender willow with catalpa- 
Iike flowers 

DESFORGES, PIERRE JEAN BAPTISTE CHOU- 
DARD (1746-1806), French dramatist and man of letters, nat- 
ural son of Dr Antoine Petit, was bom in Pans on Sept 15, 1746, 
and educated at the College Mizaim and the College de Blau\ aia 
After appearing on the stage of the Comtdic Italienne in Pins 
he joined a ‘roupc or wandering actors whom he served m the 
capacity of playwright lie married an actress, and the two spent 
three years in St Petersburg, where tlicv were well received In 
1782 he produced at the Comedie Italicnnc an adaptation of 
T’clding’s novel with the LiLle Tom Jones a Londres Hi, first 
great success was achieved wnh L’ipreuxe ullagtotsr (1785) to 
the musir of GrcLry La Femme jilouse, a five act comedv in 
verse (178^), Jocorde I1790) for the music of Louis Jaden, Les 
Lpoux dnorefs (1799), a comedv, and other pieces followed He 
has left tt rccora of his own carlv indiscretions m Le Poctc ott 
memoires tl’un homme de lelt~es tents par lut mime (4 vol- , 
1798) He died in Pans on Vug 13,1806 
DESGARCINS, MAGDELEINE MARIE (Louise; 
(1769-1797), French actriss, w is born at Mont Dauphin (Hautcs 
Alpes) In her short career she became one of the gica'est of 
French tragediennes, the a^oeiate ot Talma, with whom she 
ncarlv always played She made her ddbut at the Comedie 
Francaise on May 24, 178S, in Bajasct, and was at once made 


soci&taire She left the Comedie Frangaise m 1791 for the house 
m the Rue Richelieu, soon to become the Theatre de la Repub- 
lique, and there her tnumphs were no less — in King Lear, Othello, 
La Harpe’s Melanie et Virginia, etc She died insane, in Paris, 
on Oct 27, 1797 

DESHAYES, GERARD PAUL (1795-1875), French 
geologist and conchologist, bom at Nancy on May 13, 1795, was 
professor of natural history in the Museum d’Histoire Naturelle 
Deshayes examined the fossil Mollusca of the Paris Basin and of 
other Tertiary areas His studies on the relations of the fossil to 
the recent species led him as early as 1829 to conclusions some- 
what similar to those arrived at by Lyell, whom Deshayes assisted 
in the classification of the Tertiary system into Eocene, Miocene 
and Pliocene His chief work, Mollusques de I’Algim, the result 
of collections made in Algeria, where he was sent by the French 
Government in 1839, was issued (incomplete) in 1848 He died 
at Boran, Oise, on June 9, 1875 
DESHOULI&RES, ANTOINETTE DU LIGIER DE 
LA GARDE (1638-1694), French poetess, was bom m Pans 
on Jan 1, 1638 At the age of 13 she marned Guillaume de 
Boisguerin, seigneur DeshouMres, who followed the prince of 
Cond6 to the wars Madame Deshouheres returned for a time to 
the house of her parents, where she wrote poetry and studied the 
philosophy of Gassendi She rejoined her husband at Rocroi, 
near Brussels, and was imprisoned in the chateau of Wiiworden 
because of her insistence that her husband’s arrears of pay should 
be met After a few months she was freed by her husband, who 
attacked the chateau at the head of a small band of soldiers They 
were amnestied, and returned to France, where Madame Des 
houlieres soon became a conspicuous personage at the court of 
Louis XIV and in literary society, some of her more zealous 
flatterers even going so far as to style her the tenth muse and the 
French Calliope Voltaire pronounced her the best of French 
poetesses, and she was elected a member of the Academy of the 
Ricovrati of Padua and of the Academy of Arles In 1688 she 
was pensioned by the king She died in Paris on Feb 17, 1694 
Complete editions of her works were published ac Paris in 169s, 
1747 and 1882 (edit Lescure) These include a few poems by 
her daughter, Antoine Th6rfese Deshouhferes (1636-1718), who 
inherited her talent 

See Salnte-Beuve, Portraits de femmes (1892) 

DESICCATION, the operation of drying or removing water 
from a substance It is of particular importance in practical 
chemistry If a substance admits of being heated to say 100°, 
the drying may be effected by means of a steam bath, which is 
simply an oven heated by steam , an air bath may be used for 
higher temperatures Otherwise a desiccator must be employed, 
this is essentially a closed vessel in which a hygroscopic substance 
is placed together with the substance to be dried The process 
may be accelerated by exhausting the desiccator, this so-called 
vacuum desiccation is especially suitable for the concentration of 
aqueous solutions of readily decomposable substances Hygro 
scopic substances m common use are phosphoric anhydride, 
concentrated sulphuric acid, potassium and sodium hydroxides, 
soda lime, anhydrous sodium sulphate and calcium chloride 

Two common types of desiccator are m use In one the ab 
sorbent is placed at the bottom, and the substance to be dried 
above, in the other, this arrangement is inverted Liquids are 
dried either by means of the desiccator, or, as is more usual, by 
shaking with a substance which removes the water Fused calcium 
chloride is the commonest absorbent, but it must not be used 
with alcohols and certain other liquids with which it forms com- 
pounds Quicklime, barium oxide and dehydrated copper sul- 
phate are especially applicable to alcohol and ether, the last 
traces of water mav be removed b adding me' ->1110 '■odium 
and distilling Gases me dried bv Ruling them through tower-, 
or tube-* containing an appiopriate drying mateual The 
experiments of H B Baker on tin influence ot moi-iurc on 
chemiL.il combination have shown the diftuull> of removing the 
last tru.Lt of water — Dr.ntss, Chlj.lVl 

In chemual technology, ippiratus on the pimeip’e of the 
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laboratory air bath is mainly used Crystals and precipitates, 
deprived of as much water as possible by centrifugal machines 
or filter-presses, are transported by means of a belt, screw or 
other form of conveyor, on to trays staged in brick chambers 
heated directly by flue gases or steam pipes, the latter are easily 
controlled, and if the steam be superheated a temperature of 300° 
and over may be maintained In some cases the material tra- 
verses the chamber from the coolest to the hottest part on a con- 
veyor or m wagons Rotating cylinders are also used, the material 
to be dried is placed inside, and the cylinder heated by a steam 
jacket or otherwise 

DESIDERIO DA SETTIGNANO (1428-1464), Italian 

sculptor, was bom at Settignano, near Florence, and was for a 
short time a pupil of Donatello, whom, according to Vasan, he 
assisted in the work on the pedestal of David, and he seems to 
have worked also with Mino da Fiesole, with the delicate and 
refined style of whose works those of Desideno seem to have a 
closer affinity than with the perhaps more masculine tone of Dona 
tello It does not appear that Desideno ever worked elsewhere 
than at Florence, for there are to be found there his few surviv- 
ing decorative and monumental works, though a number of his 
delicately carved marble busts of women and children are to 
be found m the museums and private collections of Germany 
and France The most prominent of his works are the tomb of 
the secretary of state, Marsuppini, m Santa Croce, and the great 
marble tabernacle of the Annunciation in San Lorenzo, both of 
which belong to his later period, and the cherubs’ heads which 
form the exterior frieze of the Pazzi chapel Vasan mentions a 
marble bust, by Desideno, of Marietta dcgli Strozzi, which has 
been identified as a marble portrait bust acquired by the Berlin 
museum in 1842 The Berlin museum also owns a coloured plaster 
bust of an Urbmo lady, by Desideno Other important busts by 
the master are in the Bargello, Florence, the Louvre in Pans and 
in pnvate collections 

See Wilhelm Bode, Die itahenuche Plositk (Berlin, 1893) 

DESIDERIUS, the last king of the Lombards, is chiefly 
known through his connection with Charlemagne He was duke 
of Tuscany and became king of the Lombards in 756 Seeking 
to extend the Lombard power, he came into collision with the 
papacy, and about 772 Adrian I, implored the aid of Charle- 
magne against him Other causes of quarrel already existed be- 
tween the Trankish and the Lombard lungs In 770 Charlemagne 
had married a daughter of Desidenus , but he soon sent her back 
to her father Moreover, Gerberga, Charlemagne’s sister in law, 
had sought the protection of the Lombard king after her hus- 
band’s death m 771, Desiderius had recognized her sons as the 
lawful Frankish kings, and had attacked Adrian for refusing to 
crown them Such was the position when Charlemagne took the 
Lombard capital, Ticrnum, the modem Pavia, in June 774, and 
appropriated the kingdom of Lombardy Desidenus was earned 
to France, where he died, and his son, Adalgis, spent his life in 
futile attempts to recover his father’s kingdom 

See S Abel, Untergang des Langobardenreichs (Gottingen, 1859) , 
and Jahrbilcher des Jrdnkischen Reiches mter Karl dem Grossen 
(Leipzig, 1865) , Paulus Diaconus, Htstorta Langabardorum, ed by 
L Bethmann and G Waltz (Hanover, 1878) , L M Hartmann, 
Geschichte Itahens t m Mittelaller (Gotha, 1903) 

DESIGN 18 the arrangement of lines or forms which make 
up the plan of a work of art with especial regard to the pro 
portions, structure, movement and beauty of line of the whole 
A design may be naturalistic or wholly the abstract conception 
of the artist Its structure is related to the structure of the frame 
and the rendering of the subject, but not to the structure or 
anatomy of the subject itself A design may be successful which 
is incorrect m every detail of anatomy Design in one sense is 
synonymous with composition, and has to do with all the arts, 
though more pronounced in the applied arts than m the fine arts 

The Japanese artist Konn arrived at much of his design 
through the selection of certain parts of purely natural arrange- 
ments which were simplified and selected as typical, but which 
were rendered in a naturalistic manner Much of modern design" 
is not so made up, but consists of gross distortion for the over- 


stressing of structure or movement, with a complete loss of other 
characteristics This type of design is so close to caricature 
that it often detracts rather than adds to the beauty of a work 
of art 

Design is concerned not only with typical movement but also 
with typical rhythms Through the medium of parallel master 
strokes or accenting of repeating movements, rhythms are set 



up which should, like the rhythms of great poetry, accent the 
meaning and express a crystallization of the personality of the 
artist, and at the same time of his subject as seen through his 
eyes Just as in “The Raven’’ by Poe, we have the summing up 
of all of Poe’s mood in his work and at the same time have the 
summing up of the expression of all human despair in the bird’s 
recurring “Never more,” so in the design of a master of the 
graphic arts will be found accents and rhythms which build the 
mood he wishes to establish Design is to the graphic arts what 
verse form and rhyme are to poetry the ladder up which it 
chmbs to the heights Design can exist without colour, but just 
as there can be design m line and mass so there can also be design 
m colour, based upon the distribution of harmoniously blending or 
contrasting tones, when design is present in both line and colour 
the two must work together to further the effect of the concep- 
tion Every element of art can be designed separately and in 
relation to the other elements Thus there can be structural de- 
sign, movement design, outline design ( See Drawing Vv 1 
Teaching — In the teaching of design it is often Kilpful to 
have the student cut out various pieces of paper representing 



the main areas to be used and move them about within the size 
area, cut out of the centre of another piece of paper, upon which 
he is to woik When these have been arranged to his satisfaction, 
lines should be thrown in which tie the whole together, and 
finally, with these established areas and lines to guide him, work 
can be begun The Chinese artist does this mentally as be sits 
contemplating the silk upon which he is to paint, for he has 
trained his mind to remember the arrangement once he has de- 
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cided upon it The student can teach himself to do this, but it 
is well to begin with the more objective method 
It is interesting to note that in given areas only a certam num 
ber of effective designs are possible, and that man has hit upon 
them in every part of the world without intercommunication 
Scientists have tried to prove a common origin for the race be 
cause of the almost universal use of the swastika, but many 
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children who have never seen this sign arrive at it spontaneously, 
when left to decorate squares The steps are simple (see fig i) 
(i) The corners, which catch the eye quickest for a starting 
point, are joined, (2) the sides, (3) both are combined and be- 
fore long, in the age old attempt to represent movement, the spurs 
are discovered and all sorts of variations follow The “wave” or 
“vine” or “running” border is developed in like manner, because it 
is the most obvious way to decorate a nanow space between paral 
lei lines We usually find (A) the geometrical treatment (fig 2), 
(B) the curve with open areas which are soon (C) filled with 
spots assuming the shape of leaves on a vine as time goes on (D), 
and an excuse for their being is demanded Finally, as in (E), 
the movement is increased and it becomes on many Tzu Chow 
vases of China a leaping rather than a running border, repre- 
sentative of waves from which the fiery dragon ascends 

Development. — The typical Persian ogee design has an in- 
teresting origin which is demonstrable on existing vases In fig 3 
(A) is shown the old Zoroastnan motif of the rising sun which 
only loosely filled the border, other suns were Introduced at a 
still earlier period In a further attempt to build the border to- 
gether a design was inserted between them, which sometimes held 
written characters and finally, as the religion is developed, the 
suns disappear and ogee patterns are fitted together, becoming a 
typical national motif 

Design is, therefore, old and has been thought of for many 
thousand years, and the student does well to acquaint himself 
with early examples found in various parts of the world It is 
almost as difficult to create a new design as it is to discover a new 
geometric pnnciple, but another element enters design, and once 
having learned it as one would learn geometry, there is available, 
instead of a cold, mathematical deduction, a vehicle for the ex- 
pression of one’s personal sense of beauty (W E Cx ) 

ORIGINALITY 

Modern use has tended to associate design with the word 
“original" m the sense of new or abnormal But the end of de- 
sign is utility, fitness and delight If a discovery, it should be a 
discos ery of what seems inevitable an inspiration ari.ing out of 
the auditions, and paralhl to invention in the sciences The 
faculty 01 dcugn has best dour, shed whin an almost spontaneous 
development was taking place m the arts, and while certain clas-es 
of arts, more or less noble, were generally demanded and the de- 
mand copiously satisfied, as in the production of Chinese porcelain, 
Greek vases, Byzantine mosaics, Gothic cathedrals and Renais- 
sance paintings Thus where a “school of design ’ mses theie 15 
much general likeness in the products but abo a general progress 
The common experience — ‘tradition’ — is 1 part of each artists 
'lock in trade, and all arc earned along m a s'lc-m of continuous 
exploration Some of the aits wn'mg f 0 f irMince h>ve been 
little touched bv conscious original, tv in design all has ban 
progress, or, at 'east, change, in Tuuonse *o conditions Undti 


such a system, m a time of progress, the proper limitations react 
as intensity, when limitations are removed the designer has less 
and less upon which to react, and unconditioned liberty gives him 
nothing at all to lean on Design is response to needs, conditions 
and aspirations The Greeks so well understood this that they 
appear to have consciously -estrained themselves to the develop 
ment of selected types, not only in architecture and literature, 
but in domestic arts, like pottery Design with them was less the 
new than the true 

For the production of a school of design it is necessary that 
there should be a considerable body of artists working together, 
and a large demand from a sympathetic public A process of 
continuous development is thus brought into being which sustains 
the individual effort It is necessary for the designer to know 
familiarly the processes, the materials and the skilful use of the 
tools involved in the productions of a given art, and properly 
only one who practises a craft can design for it It is necessary 
to enter into the traditions of the art, that is, to know past 
achievements It is necessary, further, to be m relation with 
nature, the great reservoir of ideas, for it is from it that fresh 
thought will flow into all forms of art These conditions being 
granted, the best and most useful meaning we can give to the 
word design is exploration, experiment, consideration ot possi- 
bilities Putting too high a value on originality other than this is 
to restrict natural growth from vital roots, in which true original- 
ity consists To take design in architecture as an example, we 
have rested too much on definite precedent (a different thing from 
living tradition) and, on the other hand, hoped too much from 
newness Exploration of the possibilities in arches, vaults, domes 
and the bke, as a chemist or a mathematician explores, is little 
accepted as a method m architecture at this time, although in 
antiquity it was by such means that the great master works were 
produced the Pantheon, Santa Sophia, Durham and Amiens 
cathedrals The same is true of all forms of design Of course 
the genius and inspiration of the individual artist is not here 
ignored, but assumed What we are concerned with is a mode 
of thought which shall make it most fruitful See Arts and 
Crafts, Rendering, Architectural (W R Le ) 

DESK, any kind of flat or sloping table for writing or read* 
mg Its earliest shape was probably that with which we are familiar 
in pictures of the monastic scriptorium — rather high and narrow 
with a sloping slab The primitive desk had little accommodation 
for writing materials, and no storage room for papers, drawers, 
cupboards and pigeonholes were the evolution of periods when 
writing grew common, and when letters and other documents 
requiring preservation became numerous It was long the custom 
to secure papers in chests or cabinets, whereas the modem desk 
serves the double purpose of a wnting-table and a storehouse for 
documents The first development from the early stall like desk 
consisted of the addition of a drawer, then the table came to be 
supported upon legs or columns Eventually the legs were replaced 
by a series of superimposed drawers forming pedestals— hence the 
familiar pedestal wnting-table 

For a long period there were two distinct contemporary forms 
of desk— the table and the bureau or escritoire The latter shape 
attained a popularity so great that it was found even m houses 
m which there was little occasion for writing The English-speak- 
ing people of the 18th century were amazingly fond of nieces 
of iiurutLrt uh’fh c eivecl a double 01 tuple pu r pOM. JJ12 buw ru 
—the i ord is *he Frc ich generic appellation lor > de-k — dunes 
its name from the m ncnal v lih which it was origin <llv ro\ued 
(Fr bun, woollen elo V It consists of an upright raiciss eloping 
m ird a' the 'op and provided with long dr, vers below The 
upner part is fitted vi h snull dnweis and pigeon holes, and often 
wi.h seen t plac.s, end the wutmg spice is formed bv a hinged 
■=1 b supposed on runners, when not in Use this slab closes up the 
sloping top Du-ing the 18th century innumerable thousands of 
these bureaux were made on both sides of the \tlantic — md< cel, 
ii we except tables md chairs no piue ot old furniture is more 
common In (he fir=t part oi th it period thuy were usually of 
oak, biiL when mahoginv was i ltroducee' into Europe it spuddy 
ousted the heavier looking wood Its deep rich colour and the 
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high polish of which it was capable added appreciably to its 
ornamental appearance While the pigeon-holes and small drawers 
were used for papers, the long drawers were often employed for 
purposes other than literary In time the bureau-secretaire became 
a bureau bookcase, the glazed shelves, which were often a separate 
erection, resting upon the top of the bureau The cabinet makers 
of the second half of the 1 8th century, the period of the greatest 
fioraison of this combination, 
competed with each other in de- 
vising elegant frets for the glass 
fronts Solid and satisfying to the 
eye, if somewhat severe in form, 
the mahogany bureau was usually 
an exceedingly presentable piece 
of furniture Occasionally it had 
a bombd front which mitigated 
its severity, this was especially 
the case in the Dutch varieties, 
which were in a measure free 
adaptations of the French Louis 
Quinze commode These Dutch A scribe of the xvth century 
bureaux, and the English ones working at his desk 
made in imitation of them, were usually elaborately inlaid with 
floral designs in coloured woods , but whereas the Batavian mar 
quetry was often rough and crude, the English work was usually 
of considerable excellence Side by side with this form of writing 
apparatus was one variety or another of the writing-table proper 
In so far as it is possible to generalize upon such a detail it would 
appear that the bureau was the desk of the yeoman and what we 
now call the lower middle class, and that the slighter and more 
table like forms were preferred by those higher in the social scale 
Just about the time when the flat table with its drawers in a 
Single row was finally assuming its familiar modern shape, an 
invention was introduced which was destined eventually to super- 
sede all other forms of desk This was the cylinder top writing- 
table Nothing is known of the originator of this device, but it is 
certain that if not French himself he worked m France The his- 
torians of French furniture agree in fixing its introduction about 
the year 1750, and we know that a desk worked on this principle 
was m the possession of the French crown in the year 1760 Even 
in its early days the cylinder took more than one form It some- 
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times consisted of a solid piedc of curved wood and sorrHime- 
of a ,ambour fianiL — tint is to say, 01 1 senes of nurow jointed 
strips 01 wood nioumci on canvas, the icvolving ilutter-i ot a 
shop front are an adeptauon ot the idea For a long period, how 
ever, Lhc cylinder was most often «-olid, md remimed so un ll 
the latter part of the 19th century when the “American roll 
top desk” began *o be nude m large, numoers This is indeed 
the old French form with a tambour cvlindcr and it i-> now the 
cksk that is mo a t frequently met with all over the world for com- 
mercial purposes Its popularity is due to lt3 large accommodation 


and to the facility with which the closing of the cylinder con 
ceals all papers, and automatically locks every drawer To France 
we owe the construction of many of the finest and most historic 
desks that have survived — the characteristic marquetry writing 
tables of the Boulle period, and the gilded splendours of that of 
Louis XV have never been surpassed in the history of furniture 
Indeed, the “Bureau du roi” which was made for Louis XV is the 
most famous and magnificent piece of furniture that, so far as we 
know, was ever constructed This desk, which is now one of the 
treasures of the Louvre, was the work of several artist artificers, 
chief among whom were Oeben and Riesener — Oeben, it may be 
added here as a matter of artistic interest, became the grand- 
father of Eugene Delacroix The bureau is signed Riesener ja 
1769 A V Arsenal de Parts, but it has been established that, how- 
ever great may have been the share of its construction which 
fell to him, the conception was that of Oeben The work was 
ordered in 1760, it would thus appear that nine years were con- 
sumed in perfecting it, which is not surprising when we learn 
from the detailed account of its construction that the work began 
with making a perfect miniature model followed by one of full 
size The “bureau du roi” is a large cylinder desk elaborately 
inlaid m marquetry of woods, and decorated with a wonderful 
and ornate series of mounts consisting of mouldings, plaques, 
vases and statuettes of gilt bronze cast and chased These bronzes 
are the work of Duplessis, Winant and Hervieux The desk, 
which shows plainly the transition between the Louis XV and 
Louis XVI styles, is as remarkable for the boldness of its con- 
ception as for the magnificent finish of its details Its lines are 
large, flowing and harmonious, and although it is no longer exactly 
as it left the hands of its makers (Oeben died before it was 
finished) the alterations that have been made have hardly inter- 
fered with the general effect Tor the head of the king for whom 
it was made, that of Minerva in a helmet was substituted under 
his successor The ciphers of Louis XV have been removed and 
replaced by Sfevres plaques, and even the key which bore the king’s 
initial crowned with laurels and palm leaves, with his portrait 
on the one side, and the fleur de lys on the other, has been inter- 
fered with by an austere republicanism Yet no tampering with 
details can spoil the monumental nobibty of this great conception 

<J P-B) 

DESMARETS or DESMARETZ, JEAN, Sietjr de Saint- 
Soklin (1595-1676), French dramatist and miscellaneous writer, 
was bom m Pans in 1595 The success of his romance Artane m 
r6?i led to his admission to the circle that met at the house of 
Valentin Conrart and later developed mto the Acad£mie Fran- 
<;aise Desmarets was its first chancellor He began to write for 
the theatre at the request of his patron Richelieu In this kind he 
produced a comedy long regarded as a masterpiece, Les Vtston - 
natres (1637), a prose-tragedy, £rtgone (1638), and Scipton 
(1639), a tragedy in verse His success brought many official pre- 
ferments His long epic Clovis (1657) is noteworthy because Des- 
marets rejected the traditional pagan background and maintained 
that Christian imagery should supplant it With this standpoint he 
contributed several works in defence of the modems m the quarrel 
between the Ancients and the Moderns In his later years Des- 
marets wrote religious poems He was a violent opponent of the 
Jansemsts, against whom he wrote a Reponse A Vmsolente apologia 
de Port Royal (1666) He died in Pans on Oct 28, 1676 

See also H Rigault, Hlstoire de la querelle des anciens el des 
modernes (1856), pp 80-103 and R Kerviler, Desmarets (1879) 

DESMARETS, NICOLAS, Sieur de Maillebois (1648- 
1721), French statesman, was bom in Pans, Sept 10, 1648 He 
was a nephew of J B Colbert, rose rapidly in the financial admin- 
istration, and was disgraced after Colbert’s deat-k In 1686 he was 
recalled, and during the next ten years presented to the controllers 
general a senes of remarkable memoirs exposing the desperate eco 
nomic situation of France He held office under Chamillart from 
1699 onwards, and in 1708 succeeded him as controller general 
The situation was exceedingly grave The ordinary revenues of the 
year 1708 amounted to 81,977,007 livres, of which 57,833,233 
livres had already been anticipated, and the expenses to meet were 
200,251,447 livres In 1709 a famine reduced still more the tax 
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returns Emission of paper money, and an improved collection of 
taxes tided over the years of 1709 and 1710 Then Desmarets de- 
cided upon an income tax His “tenth” was based on Vauban s 
plan, but the privileged classes managed to avoid it After the 
death of Louis XIV Desmarets was dismissed by the regent and 
withdrew to his estates He was certainly, after Colbert, the great- 
est finance minister of Louis XIV 's reign See Forbonnais, Re- 
citer ekes et considbrations sur les finances de fa France (2 vols 
Basel, 1758) , Montyon, Particulantis et observations sur les mtn- 
istres des finances de la France (1812), De Boishsle, Correspon- 
dence de controleurs-ginbraux des finances (3 \ols 1873-97) > an ^ 
the same author’s “Desmarets et l’affaire des pikes de quatre sols” 
in the appendix to the seventh volume of his edition of the 
MSmoires de Samt Simon 

DES MOINES, the capital and largest city of Iowa, U S , in 
the south central part of the state, on the Des Moines river, at the 
mouth of the Raccoon , a port of entry and the county seat of Polk 
county It is on federal highways 6, 65 and 69, has municipal and 
commercial airports and is served by the Burlington, the Chicago 
and North Western, the Chicago Great Western, the Chicago, Mil 
waukee, St Paul and Pacific, the Fort Dodge, Des Moines and 
Southern, the Minneapolis and St Louis, the Rock Island and the 
Wabash railways, by air fines and mterurban motorbus and trolley 
lines and additional railways for freight only 

The population in 1950 was 176,954, and in 1940 was 159 819, 
of which 89 4% were native white and 6 5% foreign-born 
white 

The city lies on both banks of the river, at an altitude of 861 ft , 
and has an area of 55 91 sq mi The state capitol (completed in 
1882 at a cost of $3,000,000) stands on an eminence in a park of 
80 ac Near by is the State Historical, Memorial and Art building 
and the state library Des Moines was one of the first among 
U S cities to plan on a relatively generous scale for beauty in its 
development A comprehensive city plan was adopted m 1924 and 
considerable progress was made in carrying it out Along the river 
front, through the heart of the city, extends the civic centre, with 
a city hall ($500,000), a municipal courthouse ($600,000), a fed- 
eral building and a post office The city's system of parks and 
playgrounds covers 1,400 ac , and the grounds of the state fair, 
which has an attendance of around 500,000 each year, have an 
area of 600 ac The Des Moines Art centre in Greenwood park, 
designed by Eliel Saarmen, was opened in 1948 It comprises a 
museum, library, auditorium and school 

Drake university, a privately endowed educational institution 
founded in 1881, is located m northwest Des Moines and covers 
34 ac in the metropolitan area of the city The university has 
eight colleges and a graduate division It operates the Drake-Des 
Moines observatory, located m W&veland park The Drake-Des 
Mo ne« Svr. phonv orchestra is another co operative undcr f aking 
ct the ci f > -ind the school The Drake relay-., loundcJ m 1910, 
<1 tro. thousands of spectator and athletes each April 

Adjo'nmg toe city on the south is Tt Des Moines, formerly 
an important arm\ post where almost a tull regiment of cava’ry 
w is stationed besides various other troops During W orld War 
II it was the first training centre for the womer s army corps It 
was later converted into a \cterans’ housing centre At Camp 
Dodge, ii ini N , now used by the national guird thousands of 
soldieia were trai led during Woild \\ ars I ana II 

In 1907 the citv adopted a commission form of go\ eminent 
known as the “Des Moines plan," which was superseded in 1950 by 
a city-manager plan 

In the heart of the com belt, and surrounded by a coal field 
which has produced as much as 3,000,000 tons m a year, Des 
Monies is an important commercial centre The jobbing business 
of more than 500 wholesale houses amounted to more than $559,- 
766,000 annually at roid-2oth century 

Incoming and outgoing freight totals 2,500,000 tons m a year, 
and 200 package-freight cars leave the city daily Manufactures 
also ate important, with an output in 1949 valued at $340,000,000 
Chief among them are meat products, flour, clothing, foundry 
products, bnck and tile, aircraft parts and farm machinery The 
printing and publishing of newspapers and periodicals is one of 


the leading industries The city is the principal centre for the 
publication of farm journals It is the home of Better Homes and 
Gardens, and Look magazines 

A number of insurance companies, with aggregate assets of 
$1,165,000,000 at mid century, have their home offices there 

In 1843 a military post called Ft Des Moines was established 
on the site of the city to protect the rights of the Sacs and Foxes, 
and m the same year the district was opened to settlement by the 
whites The town was incorporated in 1851 In 1857 it was 
chartered as a city and was made the State capital, superseding 
Iowa City The population in i860 was 3.96s. which grew to 
12,035 in 1870, 22,408 m 1880, and 50,093 in 1890 Between 1890 
and 1920, without any annexations of territory, the population 
increased 152% The fort was re established m 1900 The name 
of city and fort was taken from that of the river, which is sup- 
posed to be a corruption of the original Indian name, Momgona, 
by the French, who at first, using the abbreviation mom, called it 
la nvibre des moms, and later, through its association with the 
Trappist monks, changed it to la nvibre des momes 

DESMOND, EARLS OF* see Fitzgerald, Desmond, 
Gerald Fitzgerald, 15TH Earl of 

DESMOND, GERALD FITZGERALD, isth Earl of 
(d 1583), Irish leader, was son of James, 14th earl, by his second 
wife More O’Carroll Young Gerald was to have been educated m 
England as the companion of the young king, Edward VI Un- 
fortunately for the subsequent peace of Munster these projects 
were not carried out Claims on the Desmond estates were made 
by the Butlers, the hereditary enemies of the Geraldines, but 
temporary peace was made by Gerald’s marriage with the daugh 
ter and heiress of the nth earl of Desmond, who had previously 
married, first, the 9th earl of Ormonde and secondly, Sir Francis 
Bryan 

Gerald succeeded to the earldom in 1558, be was knighted by 
the lord deputy Sussex, and did homage at Waterford He allied 
himself with his namesake Gerald Fitzgerald, nth earl of Kildare 
(1525-1585), and with Shane O’Neill, and trouble was renewed 
between Ormonde and the Fitzgeralds Desmond, summoned to 
appear m London to account for the misdeeds of his clan, delayed 
his appearance until May 1562 He was detained in London for 
two years, and after his return the death of his wife freed him 
from such restraint as had existed Open war followed, and Des- 
mond was defeated and taken prisoner Desmond and his brother 
Sir John of Desmond were sent over to England, where they sur- 
rendered their lands to the queen after a short experience of the 
Tower 

Desmond was allowed to return to Ireland m 1573 He was 
detained for six months in Dublin, but in November slipped 
through the hands of the Government, and in a short time had 
reduced v the province to a state of anarchy On July 18, 1574, the 
Geraldine chiefs signed the “Combination” promising to support 
the earl unconditionally, shortly afterwards Ormonde and the 
lord deputy, Sir William Fitzwilham, marched on Munster, and 
put Desmond’s garrison at Derrmlaur Castle to the sword Des- 
mond submitted at Cork on Sept 2, handing over his estates to 
trustees Sir Henry Sidney visited Munster in 1575, and affairs 
seemed to promise an early restoration of order But Fitzmaurice 
had fled to Brittany m company with other leading Geraldines 
He intrigued at the French and Spanish courts for a foreign in- 
vasion of Ireland, and at Rome met the adventurer Stucley, with 
whom he projected an expedition which was to make a nephew of 
Gregory XIII king of Ireland In 1579 he landed m Smerwick 
bay, where he was joined later by some Spanish soldiers at the 
Fort del Ore His ships were captured on July 29, and he himself 
was slam m a skirmish while on his way to Tipperary Desmond 
had perhaps been restrained before by jealousy of Fitzmaunce, 
his indecisions ceased when on Nov 1 Sir William Pelham pro 
claimed him a traitor The sack of Youghal and Kansale by the 
Geraldines was speedily followed by the successes of Ormonde and 
Pelham acting in concert with Admiral Winter In June 1 581 Des- 
mond had to take to the woods, on Nov 11 he was seized and 
murdered by a small party of soldiers His brother Sir John of 
Desmond had been caught and killed in Dec 1581, and John Fitz- 
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gerald, seneschal of Imokilly, had surrendered on June 14, 1583 

By his second marriage with Eleanor Butler, the 15th earl left 
two sons, the elder of whom, James, 16th earl (1570-1601), spent 
most of his life in prison After an unsuccessful attempt in 1600- 
01 to recover his inheritance he returned to England, where he 
died, the title becoming extinct 

See G E C(okayne), Complete Peerage, R Bagwell, Ireland under 
the Tudors (1885-90) , Annals 0} Ireland by the Four Masters (ed 
J O’Donovan, 1851) , The Sidney Papers ed A Collins (1746) and 
the article Fiizgerald 

DESMOND (Des-Mumha), an ancient kingdom of Ireland, 
covering southern Munster About ad 200 Oikll, king of Munster, 
divided his territory between his two sons, giving Desmond to 
Eoghan and Thomond or N Munster to Cormac Cas In the 10th 
century Brian Boru, representing the latter, united all Munster, 
but in the 12th century the MacCarthjs, descendants of Eoghan, 
became kings of Desmond The Norman conquests reduced Des 
mond in size to the present county Cork and south Kerry, and 
the MacCarthys were driven into the south west of Munster 
where they ruled till the 16th century as “kings of Desmond” or 
“MacCarthy More ” The title “earl of Clancare” or “Clan 
earthy” was bestowed on MacCarthy More by Elizabeth, but this 
ancient family forfeited it as a result of the Jacobite war of 
1690-91 In 1329 Maurice, head of the Munster Fitzgeralds, was 
created earl of Desmond, but this powerful family was extin 
guished in the “Desmond War” of 1579-83 when Gerald, the last 
true earl, was killed and his territories confiscated Desmond was 
organized as a county for a time but ultimately its western part 
was added to county Kerry In 1619 the earldom of Desmond 
was conferred on Richard Preston, Lord Dingwall, and after him 
on George Fielding, second son of the earl of Denbigh, through 
whom it has descended to the earls of Denbigh 
DESMOULINS, LUCIE SIMPLICE CAMILLE BE- 
NOIST (1760-1794), French journalist and politician, was bom 
at Guise, in Picardy, on March 2, 1 760 He was educated at the 
college of Louis le Grand In this school, in which Robespierre was 
also a bursar and a distinguished student, Camille Desmoulins 
laid the solid foundation of his learning He was admitted an 
advocate of the parlement of Pans in 1785 His professional suc- 
cess was not great, his manner was violent, his appearance un- 
attractive, and his speech impaired by a painful stammer 

In March 1789 Desmoulins began his political career Having 
been nominated deputy from the baslliage of Guise, he appeared 
at Laon as one of the commissioners for the election of deputies 
to the States General summoned by royal edict of Jan 24 Ca- 
mille heralded its meeting by his Ode to the States General The 
sudden dismissal of Necker by Louis XVI brought Desmoulins 
to fame On July 12, 1789, Camille, leaping upon a table outside 
one of the caffe in the garden of the Palais Royal, announced to 
the crowd the dismissal of their favourite He inflamed the pas- 
sions of the people by his burning words and his call “To arms 1 ” 
“This dismissal,” he said, “is the tocsin of the St Bartholomew 


Desmoulins was powerruuy swayed Dy the influence of more 
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pearing occasionally at the Jacobin club Upon the failure of this 
attempt of his opponents, Desmoulins published a pamphlet, Jean 
Pierre Bnssot dimasqui, followed in 1793 by a Fragment de 
I’histoire seerhte de la Revolution, in which the party of the 
Gironde, and specially Bnssot, were most mercilessly attacked 
Desmoulins took an active part on Aug 10 and became secretary 
to Danton, when the latter became minister of justice On Sept 
8 he was elected one of the deputies for Paris to the National Con- 
vention, where he was of the party of the “mountain,” and voted 
for the abolition of royalty and the death of the king The Hts- 
toire des Bnssohns was inspired by Robespierre The success of 
the brochure, so terrible as to send the leaders of the Gironde to 
the guillotine, alarmed Danton and the author In 1789 he had 
issued a weekly journal, Les Revolutions de France et de Brabant 
In Dec 1793, appeared the first number of the Vieux Cordelier, 
which was at first directed against the H^bertists and approved 
of by Robespierre, but which soon formulated Danton’s 
idea of a committee of clemency Then Robespierre turned 
against Desmoulins and took advantage of the popular indignation 
roused against the Hebertists to send them to death The time 
had come, however, when Saint Just and he were to turn their 
attention not only to les enragis, but to les mdulgents — the power- 
ful faction of the Dantonists On Jan 7, 1794, Robespierre in ad- 
dressing the Jacobin club counselled not the expulsion of Desmou 
lins, but the burning of certain numbers of the Vieux Cordelier 
By the end of March Danton, Desmoulins and the best of the 
moderates were arrested On the 31st the warrant of arrest was 
signed and executed, and on the 3rd, 4th and 5th of April the trial 
took place before the Revolutionary Tribunal Camille on being 
asked his age, repbed, “I am thirty three, the age of the sans 
culotte Jesus, a critical age for every patriot ” He was, in (act, 
thirty four The accused were prevented from defending them- 
selves, a decree of the convention denied them the right of speech 
Sentence of death was passed m absence of the accused, and their 
execution was appointed for the same day Despite the mdiffer 
ence to death he had pretended to in his writings, Desmoulins 
showed little courage at his death, m sharp contrast to the brave 
and dignified death of his wife a week later 

On Dec 29, 1790, Camille had married Lucile Duplessis, and 
their only child, Horace Camille, was born on July 6, 1792 The 
boy was afterwards pensioned by the French government, and died 
m Haiti in 1825 

See J Claretie, Oeuvres de Camille Desmoulins avec une tlude 
biographique etc (1874), and Camille Desmoulins, Lucile Des- 
moulins, etude sur les Dantomstes (1875, Eng trans , 1876) , F A 
Aulard, Les Orateurs de la Legislative et de la Convention (1905, 
2nd ed ) , G Lendtre, “La Maison de Camille Desmoulins" (Le Temps, 
March 25, 1899) , K Hilt, Camille Desmoulins, seine politische 
Gesmnmg und Parteistellung (1915) , V M Methby, Camille Des- 
moulins (1914) 

DESNOYERS, AUGUSTE GASPARD LOUIS BOU- 
CHER, Baron (1779-1857), French engraver, was bom m Paris 
on Dec 19, 1779 He started his artistic education at the age of 
1 2 under Lethifee After visiting Italy he entered the studio of 
Alexandre Tardteu m 1799, and became one of the most eminent 
line engravers of his time His fame was established m 1805 by 
an engraving after the "Belle Jardimfere" of Raphael, whereupon 
Napoleon I commissioned him to reproduce his full length por- 
trait m coronation robes by Gerard He died in Pans on Feb 2, 

1857 

DE SOTO see Soto, Ferdinando de 

DE SOTO, a city of Jefferson county, Mo , U S , 40 mi 
S S W of St Louis, on Joachim creek It is served by the Mis- 
souri Pacific railroad Pop (1950) 5,337, in 1940 it was 5,121 It 
is in a fertile agricultural region, and lead, zinc, Tin, barytes and 
silica are mined m the vicinity The city has railroad shops and 
large shoe, clothing, doll and automobile spnng cushion factones 
De Soto was laid out in 1855 and incorporated in 1869 It is the 
seat of Mt St Clement’s college 
DESPARD, EDWARD MARCUS (1751-1803), Insh 
conspirator, was born in Queen’s Co , Ireland, in 1751 In 1766 
he entered the British navy, was promoted lieutenant in 1772, and 
stationed at Jamaica He was promoted captain after the Saji 
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Juan expedition (1779), then made governor of the Mosquito 
shore and the Bay of Honduras, and in 1782 commander of a 
successful expedition against the Spanish possessions on the Black 
river In 1784 he took over the administration of Yucatan Upon 
frivolous charges he was suspended by Lord Grenville, and re- 
called to England From 1790 to 1/92 these charges were held 
over him, and when dismissed no compensation was forthcoming 
His complaints caused his arrest in 1798, and with a short interval 
he remained m gaol until 1800 Despard was arrested on a charge 
of plotting to assassinate George III , tned before a special com- 
mission, found guilty of high treason, and, with six of his fellow- 
conspirators, sentenced m 1803 to be hanged, drawn and quartered 
These were the last men to be so sentenced m England Despard 
was executed on Feb 21, 1803 

His eldest brother, John Despard (1745-1829), had a long and 
distinguished career in the British army, gazetted an ensign m 
1760, he became general in 1814 In the American War of Inde- 
pendence he was twice made prisoner 

See Sir Charles Oman, The Unfortunate Colonel Despard and other 
studies (1922) 

DESPATCH or DISPATCH, to send off immediately, or 
by express, particularly in the case of the sending of official 
messages, or of the immediate sending of troops to their destina- 
tion, or the like The word is used as a substantive of written 
official reports of events, battles and the hke, sent by ambas- 
sadors, generals, etc , by means of a special messenger, or of 
express correspondence generally From the primary meaning of 
the prompt sending of a message, the word is used of the quick 
disposal of business, or of the disposal of a person by violence 
The French word dipecke came into England as depeach, which 
was m use from the 15th century until “despatch” was mtroduced 
An early use of “dispatch” occurs in a letter to Henry VIII from 
Bishop Tunstall, commissioner to Spam in 1516-17 

DESPENSER, HUGH LE (d 1265), chief justiciar of 
England, first played an important part m 1258, being promi- 
nent on the baronial side m the Mad Parliament of Oxford In 
1260 the barons chose him to succeed Hugh Bigod as justiciar, and 
in 1263 the king was further compelled to put the Tower of Lon- 
don in his hands On the outbreak of civil war he joined the 
party of Simon de Montfort, earl of Leicester, and led the Lon- 
doners when they sacked the manor-house of Isleworth, belonging 
to Richard, earl of Cornwall, king of the Romans Having fought 
at Lewes (1264) he was made governor of six castles after the 
battle, and was then appointed one of the four arbitrators to medi- 
ate between Simon de Montfort and Gilbert de Clare, earl of 
Gloucester He was summoned to Simon de Montfort’s parlia- 
ment in 126 1 , end acted as justiciar throughout the earl s dictator- 
ship Dea|>cnser was killed at Evesham in \ug 1265 

See C Bemont, Simon de Montfort (Pans, 1884), T F Tout m 
Oitens l olltgr Historical Lssays, pp 76 fi (Manchester, 1902) 

DESPENSER, HUGH LE (1262-1326), English courtier, 
was a son of the justiciar, fought for Edward I in Wales, France 
and Scotland, and in 1 295 was summoned to parliament as a baron 
Ten jears latei he was sent by the king to Pope Clement \ to 
secure Edward’s release from the oaths he had taken to observe 
the charters in 1297 Almost alone Hugh spoke out for Fdward 
II ’s favourite, Piers Gaveston in 130S, but after Gavesion’s 
death in 1312 he himself was the king’s chief adviser until Ed- 
ward’s defeat at Bannockburn in 1314 Then, hated by the barons, 
and cspecialn by Earl Thomas of Lancaster, as a deserter from 
their party, he was driven from the council, but was quickly rc- 
s'ored to favour and loaded with lands and honours, being made 
earl 01 'Winchester m 1322 Before this time Hugh’s son, the 
younger Hugh le Despcnser, had become associated with his father, 
and was enjoying a still larger share of roval favoui \bout 1306 
this baron had married Eleanor (d 1337), one of the osiers and 
heiresses of Gilbert de Clare, earl of Gloucester, who was slam at 
Bannockburn, and after a division of the immense Cl ire lands 
had been made m 1317 violent quarrels broki out between the 
Despensers and the husband:, of the other heirc-sc-,, Roger of 
Atftory and Hugh of Audley Interwoven with this dispute was 
another between the younger Despenser and the Mowbrays, who 

i 


were supported by Humphrey Bohun, earl of Hereford, about 
some lands m Glamorganshire Fighting having begun m Wales 
and on the Welsh borders, the English barons showed themselves 
decidedly hostile to the Despensers, and m 1321 Edward II was 
obliged to consent to their banishment The elder Hugh left Eng 
land for a time, but father and son were soon again at court They 
fought against the rebellious barons at Boroughbridge, and after 
Lancaster’s death in 1322 they practically ruled the country But 
their next enemy, Queen Isabella, was more formidable, or more 
fortunate, than Lancaster Returning from France in 1326 the 
queen directed her arms against her husband’s favourites The 
elder Despenser was seized at Bristol, where he was hanged on 
Oct 27, 1326, and the younger was taken with the king at Llan 
tnssant and hanged at Hereford on Nov 24 The attainder against 
the Despensers was reversed in 1398 The intense hatred with 
which the barons regarded the Despensers was due to the enor- 
mous wealth which had passed into their hands, and to the arro- 
gance and rapacity of the younger Hugh The younger Despenser 
left two sons, Hugh (1308-49), and Edward, who was killed at 
Vannes in 1342 

The latter’s son Edward le Despenser (d 1375) fought at the 
battle of Poitiers, he was a patron of Froissart, who called him 
le grand sire Despenster His son, Thomas le Despenser (1373- 
1400), the husband of Constance (d 1416), daughter of Edmund 
of Langley, duke of York, supported Richard II against Thomas 
of Woodstock, duke of Gloucester, and the other lords appellant 
in 1397, when he himself was created earl of Gloucester, but he 
deserted the king m 1399 Then, degraded from his earldom for 
participating in Gloucester’s death, Despenser joined the con- 
spiracy against Henry IV , but he was seized and executed by a 
mob at Bristol m January 1460 

The elder Edward le Despenser left another son, Henry (e 
1341-1406), who became bishop of Norwich in 1370 In early 
life Henry had been a soldier, and when the peasants revolted in 
1381 he took readily to the field, defeated the insurgents at North 
Walsham, and suppressed the rising in Norfolk with some severity 
Pope Urban VI in 1382 employed him to lead a crusade in Flan- 
ders against the supporters of the anti-pope Clement VII After 
capturing several towns he was checked at Ypres, and defeated by 
the French On his return the bishop was impeached and deprived 
of his lands, Richard II , however, stood by him Almost alone 
among his peers Henry remained true to Richard m 1399 , he was 
then imprisoned, but was quickly released He died on Aug 23, 
1406 Despenser was an active enemy of the Lollards, whose 
leader, John Wychffe, had fiercely denounced his crusade in 
Flanders 

The barony of Despenser, called out of abeyance in 1604, was 
held by the Fanes, earls of Westmorland, from 1626 to 1762, by 
the notorious Sir Francis Dashwood from 1763 to 1781, and by 
the Stapletons from 1788 to 1891 In 1891 it was inherited, 
through his mother, by the 7th Viscount Falmouth 
DES PfcRIERS, BONAVENTURE (c 1500-1544), 
French author, was bom of a noble family at Amay-le due in 
Burgundy at the end of the 15th century In 1533 or 1534 Des 
P6ners visited Lyons, then the most enlightened town of France, 
and a refuge for many liberal scholars He gave some assistance 
to Robert Ohvetan and Lef&vre d’Etaples m the preparation of 
the vernacular version of the Old Testament, and to Etienne Dolet 
in the Commentam linguae latmae In 1536 he put himself under 
the protection of Marguerite d’Angouleme, queen of Navarre, 
who made him her valet-de chambre He acted as the queen’s 
secretary, and transcribed the Heptamiron for her It is prob- 
able that his duties extended beyond those of a mere copyist, and 
some writers have gone so far as to say that the Heptamiron 
was his work. The free discussions permitted at Marguerite’s 
court encouraged a licence of thought as displeasing to the Cal- 
vinists as to the Catholics This free enquiry became scepticism 
in Bonaventure’s Cymbalum Mundi (1537), and the queen 
of Navarre disavowed the author, though she continued to help 
him privately until 1541 The book consisted of four dialogues 
in imitation of Lucian Its allegorical form did not conceal its 
real meaning, and the Sorbonne secured the suppression of the edi- 
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tion (c 1538) before it was offered for sale The book was re 
pnnted in Pans m the same year It made many bitter enemies for 
the author Henri Estienne called it detestable, and Etienne Pas 
quier said it deserved to be thrown into the fire with its author if 
he were still living Des Pdriers prudently left Pans, and settled at 
Lyons, where in 1544 he put an end to his existence by falling on 
his sword In 1544 his collected works were printed at Lyons 
The volume, Reoueil des oeuvres de feu Bonaventure des Fitters, 
included his poems, which are of small merit, the Traiti des 
quatre vertus cardinales apris Senique, and a translation of the 
Lysis of Plato In 1558 appeared at Lyons the collection of stones 
and fables entitled the Nouvelles ricriations et joyettx devis, the 
work on which his fame rests Some of the tales are attributed to 
the editors, Nicholas Denisot and Jacques Pelletier, but their 
share is certainly limited to the later ones The stories are models 
of simple, direct narration in the vigorous and picturesque French 
of the 1 6th century 

His Oeuvres franfatses were published by Louis Lacour, 2 vol (Pans, 
1856) See also the preface to the Cymbal-uni Munch , ed by 
F Franck (1874), A Chenevi&rc, Bonaventure DespMers, sa we, ses 
poisies (1885), and P Toldo, Contnbuto alio studio della novella 
francese del XV e XVI secolo (Rome, 1895) 

DES PLAINES, a city of Cook county, 111 , US, on the 
Des Plaines river about 17 mi N W of Chicago It is on federal 
highways 12, 14 and 45 and is served by the Chicago and North 
Western and Soo railways The population was 14,97s in 1950 
and 9,518 in 1940 by the federal census rounded in the 1830s 
and originally called Rand after the first settler, Socrates Rand, it 
adopted its modem name in 1869 after the river flowing through 
the community The municipal government is of the mayor 
council type, the waterworks are municipally owned and oper- 
b ted There is some industry, including electrical appliance and 
tool manufacturing, and extensive greenhouses, although many 
of the employed are commuters to Chicago 

In i860 the city became the site of a Methodist encampment 
which, occupying a wooded area along the river, has many summer 
homes, a large auditorium and a swimming pool 

DESPORTES, PHILIPPE (1346-1606), French poet, was 
bom at Chartres in 1 546 As secretary to the bishop of Le Puy 
he visited Italy, where he gamed a knowledge of Italian poetry 
He then attached himself to the duke of Anjou, and followed him 
to Warsaw on his election as king of Poland Nine months in 
Poland satisfied the civilized Desportes, but in 1574 his patron be 
came king of France as Henry III and gave the poet the abbev 
of Tiron and four other valuable benefices A good example of the 
light and dainty verse in which Desportes excelled is furnished 
by the well-known vtllanelle with the refrain “Qui premier s’en 
repentira,” which was on the lips of Henry, duke of Guise, just 
before his tragic death Desportes imitated Petrarch, Lodovico 
Ariosto, Jacopo Sannazaro and still more closely the minor Italian 
poets, and in 1604 a number of his plagiarisms were exposed m 
the Reconcontres des Muses de France et d’ltahe As a sonneteer 
he showed much grace and sweetness, and English poets borrowed 
freely from him In his old age Desportes prepared a translation 
of the Psalms remembered chiefly for the brutal mot of Malherbe 
Votre potage vaut mieux que v os psaumes Desportes died on 
Oct, 5, 1606, leaving the reputation of the courtier poet 

Bibliography — Desportes had published in 1573 an edition of his 
works including Diane , Les Amours d'Hippolyte, £l6gtes, Pergenes, 
Oeuvres chritiennes, etc A splendid edition pnnted by Etienne ap- 
peared in 1579 An edition of his Oeuvres, by Alfred Michiels, was 
published in 1838 

DESPOT, in Greek usage the master of a household, hence 
the ruler of slaves (Gr 5 ecnr 6 njs, lord or master) It was also 
used by the Greeks of their gods, but was principally applied to 
the absolute monarchs of the eastern empires, and it is in this 
sense that the word, like its equivalent “tyrant," is in current 
usage for an absolute sovereign whose rule is not restricted by 
any constitution In the Roman empire of the east “despot” 
was used as a title of honour or address of the emperor, and later 
of his sons, brothers and sons-m-law Later still it was adopted 
by the vassal pnnees of the empire This gave rise to the name 
“despotats” applied to the tributary states which survived the 
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breakup of the empire in Epirus, Cyprus, Trebezond, etc 

Under Ottoman rule the title was preserved by the despots of 
Serbia, etc 

DES PRES, JOSQUIN (e 1445-1521), also called Defres 
or Desprez, and by a latinized form of his name, Jodocus 
Pratensis or A Prato, French musical composer, was born, 
probably in Condd m the Hennegau, about 1445 He was a pupil 
of Joannes Okeghem, and himself one of the most learned mu 
sicians of his time In spite of his great fame, the accounts of his 
life are vague and the dates contradictory In his early youth 
Josquin seems to have been a member of the choir of the 
collegiate church at St Quentin, when his voice changed he 
took lessons m counterpoint from Okeghem, afterward he 
again lived at his buthplace for several years and probably spent 
some time at various Italian courts until he joined the papal 
chapel m Rome in i486 In Rome Des Prds lived till 1494, 
and it was there that many of his works were written He was 
considered by his contemporaries to be the greatest master of 
his age Martin Luther, who was a good judge, is credited with 
the saying that “other musicians do with notes what they can, 
Josquin what he likes ” The composer’s journey to Rome marks 
in a manner the transference of music’s headquarters from the 
north to Italy, which for the next two centuries remained the 
centre of the musical world To Des Pres and his pupils Jacob 
Arcadelt, Jean Mouton and others, much that is charactenstic in 
modern music owes its rise, particularly in their influence upon 
Italian developments under Palestrina After leaving Rome 
Josquin accepted an invitation of King Louis XII of France 
to become the chief singer of the royal chapel He was also, 
for a time at least, in the service of the emperor Maximilian I, 
and at the time of his death, on Aug 27, 1521, was a canon 
of the cathedral of Conde 

The most complete list of his compositions — consisting of 
masses, motets, psalms and other pieces of sacred music — will 
be found in F T6tis The largest collection of his ms works, con 
taming no fewer than 20 masses, is in the possession of the papal 
chapel in Rome During the 17 th and 18th centunes Josqum’s 
value was ignored, nor does his work appear in the collections 
of G Martini and G Paolucci C Burney was the first to recover 
him from oblivion, and J Forkel continued the task of rehabilita- 
tion A Ambros furnishes an exhaustive account of his achieve- 
ments An account of Josqum’s art will be found in the article 
“Josquin," by the Rev J R Milne in Grove’s Dictionary of 
Music and Musicians, 3rd ed , vol 11 An edition of the complete 
works of Josquin was undertaken by the Vereenigmg voor Noord- 
Nederlandsche Muztekgeschiedems under the editorship of A 
Smijers Seventeen of Josqum’s masses were published during 
his lifetime by Perrucci (1502-16), and two others m 1539 by 
Johannes Ott at Nuernberg Many of his motets were printed in 
various collections, notably in Commer’s Collectio operum must- 
corum Batavorum (12 vol , 1840), and another selection of his 
works was edited by R Eitner 

DESPRES, SUZANNE (1875- ), French actress, was 

bom at Verdun, and trained at the Pans Conservatoire She then 
became associated with, and subsequently married, Aurehen 
Lugnd Poe, the actor manager, who had founded a new school 
t of modem drama, L’Oeuvre, and she had a bnlkant success m 
several plays produced by lura In succeeding years she played 
at the Gymnase and at the Porte Saint Martin, and in 1902 made 
her ddbut at the Comfidie Frangaise, appearing in Phidre and 
other important parts 

DESRUES, ANTOINE FRANCOIS (1744-1777), French 

poisoner, was bom at Chartres in 1744, of humble parents He 
went to Pans to seek his fortune, and started in business as a 
grocer He was known as a man of great pfety and devotion, and 
his business was reputed to be a flounshing one, but when, in 1773, 
he gave up his shop, his finances, because of personal extravagance, 
were in a deplorable condition Nevertheless he entered into 
negotiations with a Madame de la Mothe for the purchase from 
her of a country estate, and, when the time came for the payment 
of the purchase money, invited her to Stav with him in Paris 
pending the transfer While she was still his guest, he poisoned 
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first her and then her son, a youth of 16 Then, having forged a 
receipt for the purchase money, he endeavoured to obtain pos- 
session of the property But by this time the disappearance of 
Madame de la Mothe and her son had aroused suspicion Des 
rues was arrested, the bodies of his victims were discovered, and 
the crime was brought home to him He was tried, found guilty 
and condemned to be torn asunder alive and burned The sentence 
was earned out (1777), Desrues repeating hypocritical protesta- 
tions of his innocence to the last The whole affair created a 
great sensation at the time, and as late as 1828 a dramatic ver 
sion of it was performed in Pans 

DESSAIX, JOSEPH MARIE, Count (1764-1834), French 
general, was born at Thonon, Haute Savoie, on Sept 24, 1764 
He studied medicine, took his degree at Turin and then went to 
Paris, where in 1789 he joined the national guard In 1791 he 
tned without success to raise an imeute in Savoy In 1792 he or- 
ganized the “legion of the Allobroges,” and served at the siege of 
Toulon, in the army of the eastern Pyrenees and m the army of 
Italy Dessaix was elected a member of the council of five hun- 
dred, and opposed the coup d’£tat of the 18th Brumaire (Nov 
9, 1799) Promoted general of brigade in 1803, he fought at 
Wagram (1809), was made general of division and in 1810 a 
count He took part in the expedition to Russia, and was for some 
time commandant of Berlin He joined Napoleon m the hundred 
days, and in 1816 was imprisoned for five months He died on 
Oct 26, 1834 

See Le Gin&ral Dessaix, so vie politique et militatre, by his nephew 
Joseph Dessaix (Pans, 1879) 

DESSAU, the capital city of the Land of Anhalt, Germany, 
on the left bank of the Mulde, 2 mi from its confluence with the 
Elbe, 67 mi S W from Berlin and at the junction of lines to 
Cothen and Zerbst Pop (1939), 120,744 

Dessau, probably founded by Albert the Bear, had attained 
civic rights as early as 1213 It grew into importance at the close 
of the 17th century, after the religious emancipation of the Jews 
m 1686, and of the Lutherans in 1697 

Apart from the old quarter on the Mulde, the town is well 
built with spacious squares such as the Grosse Markt and the 
public buildings of a capital The Schlosskirche is adorned with 
paintings by Lucas Cranach, in one of which (“The Last Supper”) 
are portraits of several reformers The former ducal palace, stand- 
ing in extensive grounds, contains a collection of historical cunosi 
ties and a gallery of pictures, which includes works by Cimabue, 
Fra Fihppo Lippi, Peter Paul Rubens, Titian and Sir Anthony 
Van Dyck, the Amahenstift also has a picture gallery Dessau 
manufactures sugar, chocolate, chemicals, small iron goods and 
machinery, various household objects and some textiles There 
is also a considerable trade m com and garden produce Because 
of its airfield, its importance as a railway centre and as the seat 
of the great Junkers plane factory, Dessau was frequently bombed 
by the British in World War II 

DESSEWFFY, AUREL, Count (1808-1842), Hungar- 
ian journalist and politician, eldest son of Count J6zsef Des- 
sewffy and Eleonora Sztaray, was born at Nagy-Mihaly, County 
Zempldn, Hung Carefully educated at his father’s house, he was 
accustomed to the best society of his day While still a child 
he could declaim most of the Iliad in Greek without a book, and 
read and quoted Tacitps with enthusiasm He regularly accom- 
panied his father to the diets of which he was a member, followed 
the course of the debates, of which he kept a journal, and made 
the acquaintance of Count Stephen Sz6chenyi, who encouraged 
his aspirations On leaving college, he entered the royal auhe 
chancellery, ami ia ^32 was appointed secretary of the royal 
stadtholder at Buda The same year he turned his attentions 
to politics and was regarded as one of the most promising young 
orators of the day, especially during the sessions of the diet 
of 1832-36, when he had the courage to oppose Lajos Kossuth 
At the Presshurg diet m 1840 Dessewffy was already the leading 
orator of the more enlightened and progressive Conservatives, 
but incurred great unpopularity for not going far enough, with 
the result that he was twice defeated at the polls But his repu- 
tatiomm court circles was increasing, he was appointed a member 


of the committee for the reform of the criminal law in 1840, 
and the same year, with a letter of recommendation from Met- 
ternich in his pocket, visited England and France, Holland and 
Belgium, made the acquaintance of Louis Thiers and Heinrich 
Heine in Pans, and returned home with an immense and precious 
store of practical information He at once proceeded to put fresh 
life into the despondent and irresolute Conservative party and 
the Magyar anstocracy by gallantly combating in the Vilag the 
opinions of Kossuth’s paper, the Pesti Htrlap But the multi- 
plicity of his labours was too much for his feeble physique, and 
he died on Feb 9, 1842 

DESSOIR, LUDWIG (1810-1874), German actor, whose 
name was originally Leopold Dessauer, was born on Dec 15, 
1810, at Posen, the son of a Jewish tradesman He made his first 
appearance on the stage there in 1824 in a small part After 
some experience at the theatre in Posen and on tour, he was 
engaged at Leipzig from 1834-36 In 1836 he was at the Breslau 
municipal theatre, and during i 837‘-39 at Budapest From there 
he went to Karlsruhe and in 1847 to Berlin where his success m 
Othello and Hamlet won him a permanent engagement at the Hof 
theatre In 1853 he appeared in London He retired in 1872 and 
died on Dec 30, 1874, in Berlin Dessoir was twice married, by 
his first wife he had one son, the actor Ferdinand Dessoir (1836- 
92) In spite of certain physical disabilities Ludwig Dessoir’s 
genius raised him to the first rank of actors, especially as an 
interpreter of Shakespeare’s characters G H Lewes placed 
Dessoir’s Othello above that of Edmund Kean, and the Athenaeum 
preferred him in this part to Brooks or W Macready 

DE STEFANI, AXBERTO (1879- )> Italian economist 

and statesman, was bom at Verona on Oct 6, 1879 Educated at 
the University of Padua he became professor of political economy 
at the Superior Commercial Institute of Venice In 1921 he was 
returned to the chamber as a Fascist and was Mussolini’s first 
minister of finance Later he was also entrusted with the treas- 
ury department and welded the two into a single ministry He 
abohshed useless expenditure and simplified the fiscal system, 
reducing innumerable taxes to three main sources of revenue, with 
the result that, m three years a deficit of 6,300,000,000 lire was 
converted into a surplus of 209,000,000 His measures for re- 
straining speculation in the currency and stock markets during 
the financial slump in the spring of 1923 were less successful, 
he lost the confidence of the banking community, and in July was 
superseded hy Count Giuseppe Volpi 

DESTOUCHES, PHILIPPE (1680-1754), French drama- 
tist, whose real name was Nencault, was born at Tours He was 
attached successively tq the French embassies m Switzerland and 
in London, and married a Lancashire lady, Dorothea Johnston 
On his return to France (1723) he was elected to the Academy 
He died July 4, 1754 His early comedies were Le Cuneux mi 
pertinent (1710), L’lngrat (17x2), L’Irrholu (1713) and Le 
Mddisant (17x3) The best of these is L’lrrdsolu, in which 
Dorante, after hesitating throughout the play between Julie and 
CHimene, marries Juhe, but concludes with the reflection — 
“J’aurais mieux fait, je crois, d’6pouser CSlimene ” 

After 11 years of diplomatic service Destouches returned to the 
stage with the Philosophe marie (1727), followed in 1732 by his 
masterpiece Le Glorieux, a picture of the struggle then beginning 
between the old nobility and the wealthy parvenus who found 
their opportunity in the poverty of France Among his later 
comedies may be mentioned Le Tambour nocturne (1736), La 
Force du naturel (1730) and Le Dissipateur (1736) 

His works were issued m collected form m 1733, 1757, 1811 
and, In a limited edition (6 vol ), 1822 See J Groziano, Essat sur la 
vie et les oeuvres de Destouches (1889) , A Burner, Destouches et ses 
comddies (1906), J Hankiss, Philippe Nilncault Destouches, Vhomme 
et I’oeuvre (1918) 

DESTROYER, The modern destroyer, one of the most 
versatile of combat vessels, was the product of approximately 30 
years of evolution in naval design During that time, it grew 
from a small 200 ton ship built to repel torpedo boats to 2,000- 
or 3,000 ton craft capable of dealing destruction to anything 
afloat, under the sea or in the air 

It was not until the latter part of the 19th century brought 
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great improvements in the manufacture of high powered explo- 
sives that the destroyer had its beginning With improved ex- 
plosives, the underwater torpedo became a definite menace to 
even such large ships as battleships, and to carry the torpedoes 
to then targets, small, fast torpedo boats were built It soon 
became apparent that the best defense against torpedo boats was 
more small, faster boats, and these craft were classified as torpedo- 
boat destroyers Through a process of continued improvement 
in design, resulting in increased speed, power and armament, the 
torpedo boat destroyer eventually eliminated the torpedo boat 
(at least for many years) and took over its duties, becoming 
known as the destroyer 

First such vessels built for the U S navy were a group of 
sixteen 420 ton boats, authorized during the Spanish Amencan 
War All coal burners, they were stricken from the navy hst in 
1920, by which time the destroyer building program had progressed 
through eight classes and the navy was then sailing the famous 
World War I flush deck destroyers, or “four pipers” as they were 
called by destroyer sailors even during World War II The World 
War I building program saw the completion of in “Wickes” 
class and 156 “Clemson” class destroyers, many of which were 
still in service in modified form at mid-20th century as mine 
sweepers or high speed transports Although World War I 
operations against Germany in the Atlantic gave the destroyers 
very little actual combat, it was a testimonial to U S shipbuilding 
practice and naval training that these destroyers were still in 
fighting trim 25 years later, as was particularly evidenced by 
some of them in brilliant action against superior Japanese forces 
in the Java Sea campaign early in 1942 Fifty of these two 
types were transferred to Great Britain m 1940, in which service 
nine were lost m wartime action, and in 1944 ten of those re- 
maining were again transferred, this time to the U S S R 

With the addition to the fleet, commencing in 1934, of the 
“Farragut” class ships, the destroyer building program received 
continued attention and acceleration, until the end of World 
War II m 1945 During that time construction had progressed 
through 14 additional classes, and approximately 600 destroyers 
were in service when the war ended 

U S destroyers are named for deceased naval, marine and 
coast guard personnel who rendered distinguished service, sec- 
retaries and assistant secretaries of the navy, members of congress 
and inventors closely connected with naval affairs, while de- 
stroyer escorts commemorate personnel of the aforementioned 
services killed in enemy action in World War II From such 
famous naval men as Stephen Decatur, Isaac Hull, James Law 
rence and Thomas Truxtun, the roster of destroyer and escort 
names runs through history to Destroyer 537, the “Sullivans,” 
named for five brothers lost on the cruiser “Juneau” in the 
Solomons campaign 

Originally planned as a single purpose craft and designed to 
operate in divisions and squadrons, usually in support of larger 
fleet units, the destroyer’s evolution into a craft of unlimited 
abilities had commenced well before World War I Convoy es- 
cort and submarine warfare had been added to their duties in 
World War I, the latter duty depending on underwater listening 
devices and depth charge attack Development of carrier avia- 
tion made plane guard destroyers a necessary part of carrier 
operations, where they served as antisubmarine screen and per- 
formed rescue work m case of crashes Protection of the slower- 
moving battle line was accomplished by destroyer-laid smoke 
screens and by torpedo attack against opposing light forces 

Because of rapid technical advances m many fields of naval 
warfare, the modern destroyer was a different and far more 
dangerous ship than the earlier types Probably the least changed 
of its weapons were the depth charges, or “ash cans,” the principal 
antisubmarine threat Submarine warfare, however, was greatly 
intensified by the use of radar and sonar, which enabled destroyers 
to track submarines in any condition of weather or visibility, 
whether surfaced or submerged, while radiotelephone communica- 
tions made it possible for several destroyers to comer a sub- 
marine and subject it to highly concentrated depth charge attack 
The effectiveness of such tactics was reflected in a compilation 
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of Japanese war losses, which credited United States destroyers 
with sinking 47 out of 130 submarines lost as a result of all Allied 
action 

Destroyer fire power, greatly increased by rapid-firing 5-in 
guns elective against either surface or aerial targets and controlled 
from a central location through “director fire,” was made still 
more deadly by the use of radar and proximity-fused shells The 
installation of many automatic firing 20 and 40 mm guns enabled 
destroyers to put up a fierce anti aircraft fire, which took no 
small toll of enemy aircraft 

Improved torpedoes, with greater range at higher speed, plus 
improved fire control systems and more effective detonaters, 
gave destroyers a new “Sunday punch” effective against anything 
afloat, the best example of this occurred in the battle of Sungao 
strait during the Philippine reoccupation, when the Japanese 
battleship “Fuso” went down under a destroyer torpedo attack 

In the most outstanding World War II innovation of naval 
warfare, the amphibious landings, destroyers again proved in- 
valuable Because of their shallow draught and high manoeuvra- 
bility, they were able to operate with comparative safety m waters 
dangerous for heavier vessels, where their high-powered and 
accurate fire was used m pin point shore bombardment For the 
same reasons, destroyers were able to carry out rescue operations 
impossible for larger ships, notably evacuations of troops at 
Normandy and Crete by British destroyers, and the rescue of 
1,000 survivors of the U S cruiser “Helena” from a Japanese- 
held island in the Pacific 

In postwar conversions of destroyer-type vessels, the U S navy 
developed another destroyer modification, called the destroyer- 
hunter killer Twelve such vessels were completed during late 
1949 and early 1950 In general appearance, the hunter-killers 
closely resembled other ships m their class, but were considerably 
altered to fit them for antisubmarine warfare In addition to 
usual destroyer armament, they carried various fittings and devices 
still m the experimental stage They were designed for use in 
hunter killer teams, consisting usually of several destroyers, an 
aircraft carrier with embarked planes and possibly a heavy patrol 
plane or hghter-than-air ship, all working together in a highly 
organized group 

Stripped of its outer covering, a destroyer proves to be a hull 
almost filled with machinery and little else Four oil-fired high- 
pressure steam boilers produce steam at pressures up to 600 lb 
per square inch Superheated to 850° F , the steam 15 fed to 
turbines developing up to 60,000 h p , which drive twin screws 
through reduction gears Evaporators and condensers transform 
sea water mto fresh water for the boilers Dynamos provide 
electrical current to tram die guns, hoist ammunition and boats, 
diesel driven generators provide power if the dynamos fail A 
myriad of pumps and thousands of feet of pipe carry oil and water 
to the boilers, salt water to ballast tanks and various fire-fighting 
stations, and fresh water throughout the ship for various uses 
Powerful electric blowers keep up air pressure m the hrerooms 
and other blowers ventilate the ship Complicated and intricate 
electrical and electronic devices steer the ship, aim and fire guns 
and torpedoes, maintain radar watch for planes and other ships, 
make sonar search for submarines, and navigate the ship by use 
of loran and dead reckoning tracers A telephone system provides 
communication throughout the ship, while radio phones keep it 
in communication with other ships and planes 

Although much was added to the destroyer dunng the course 
of its development, little was left off, the hull is so packed with 
machinery that provision for the crew appears to have been made 
only as an afterthought While admittedly crowded, destroyer 
quarters are, in themselves, no less comfortable than those of 
other ships 

Destroyer types, in various modifications, are included in all 
navies, but their characteristics vary with the strategical situations 
which they may be expected to encounter France and Italy, for 
instance, with a limited sphere of naval influence, favoured high 
speed slups, while Great Britain and the United States, with 
protection of ocean commerce and long sea lanes in mind, tended 
to sacrifice some speed for greater cruising radius Destroyer 
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building in the United States and Great Britain and, for a while, 
Japan, was limited by terms of the London Naval treaty, while 
Italy and France, not so limited, tended to build larger ships 
Destroyers ranging from 2,500 to 3,500 tons were serving with 
Italian, French, Japanese, Netherlands and Russian fleets during 
World War II Japan lost 134 destroyers dunng the war, and 
Italy lost 131 The United States lost 84 of all classes 
Bibliography — William Hovgaard, Modern History of Warshtps 
(London, 1920), G E Armstrong, Torpedoes and Torpedo Vessels 
(London, 1896) , Bernard Brodie, Sea Power in the Machine Age 
(1941), U S Navy Department, The Navy at Sea and Ashore (1947). 
Adm Ernest J King, US Navy at War 1 941-45, U S Navy Depart 
ment (1946) (A S L ) 

DESTRUCTORS This term is applied, particularly m 
England, by municipal engineers, to a battery of high-temperature 
furnaces constructed for disposing, by burning, of household and 
town refuse Messrs Manlove, Alhott and Co , of Nottingham, 
first registered the word destructor as its special trade name 
for such a furnace (For developments m the Umted States, see 
Refuse Disposal ) The first destructor built by this firm under 
Fryer’s patent was erected in Manchester in 1874 Disposal of 
refuse is not, however, the only consideration Utilization of 
refuse as fuel for steam production is also important Many towns 
systematically utilize the calorific value of refuse 
A proper degree of caution, however, should be exercised when 
contemplating the use of refuse as a low grade fuel When its 
value for this purpose was first recognized it was beheved that 
the refuse of a given population was of itself sufficient to develop 
the necessary steam-power for supplying that population with 
their electric lighting requirements The supposed economic 
importance of a combined destructor and electric undertaking of 
this character possibly had much to do, in some districts, with the 
development both of the adoption of the principle of dealing with 
refuse by fire and of lighting by electricity Engineering expe- 
rience, however, very often has shown this to be impractical But, 
under favourable circumstances, determining the merits m 
each case, useful service to other power-using undertakings, 
such as sewage pumping, clinker crushing plants, etc , may be 
obtained 

Composition of Refuse, — The composition of house refuse, 
which obviously affects its calonfic value, vanes widely in dif- 
ferent distncts The following is an analysis of refuse as dealt 
with m destructors, based on the average of 12 towns m Great 
Bntain The percentages of the vanous constituents are as fol- 
lows —fine dust 45 45, -Jin to fin and large cinders 36 16, bocks, 
pots, shale, etc , 6 5, tins 1 3, rags 54, glass 83, bones 09, vege- 
table refuse 405, scrap iron 42, paper 2 26, fish offal, greens, 
small paper bags, carpet, oil doth, boots, etc , 2 4 per cent 
In London, tne quantity of house-refuse amounts approximately 
to from 4CWt to scwt per head per anpum, or to from 200 to 250 
tons pet x,ooo of the population per annum Statistics, however, 
vary widely m different distncts At Ipswich 7 5cwt. per 1,000 of 
the population per working day are collected, whereas, at Merthyr 
Tydfil 40 icwt per 1,000 people per day are produced Recent 
data show the normal quantity collected to lie between 15 and 
aocwt per 1,000 people per day When estimating the required 
capacity of a destructor plant, the quantity of refuse produced 


by the particular town in ques- 
tion must first be independently 
investigated, and all calculations 
based accordingly 

A cubic yard of ordinary 
house-refuse weighs from 12 to 
i5cwt but vanes according to its 
condition whether wet or dry, 
etc Shop refuse often consists 
largely of paper, packings, straw 
and cardboard Its weight may be 
as little as 7cwt per cubic yard 
Methods of Disposal — Vari- 
ous methods of disposal of refuse 
are adopted by different towns 
according to local facilities and 
conditions Owing to the high costs mvolved after World War 
I in the working of refuse destructors, a system of controlled 
tipping upon suitable land has been largely resorted to, notably 
at Bradford, where some 45 tips within the city boundaries are in 
use The refuse is spread in layers of about 8ft in depth and 
regularly covered with soil By this means waste land, old quar- 
ries, etc , are reclaimed for future use as parks and open spaces 
Pulverization of refuse has been adopted in some towns The 
refuse is crushed to a small gauge, and where possible disposed of 
as manure, but the difficulty of securing a reliable market is 
usually considerable When obtained such markets are not to be 
relied upon with any certainty of continuity Another means of 
disposal is by the separation or salvage system In this case the 
dust, cinders, paper, rags, glass, metals, tins, etc , are all sepa- 
rately sorted out and sold where markets can be found The vege- 
table and other putrescible constituents are burned The handling 
and redistribution of refuse material m this way amongst the 
population cannot be regarded with favour in the interests of 
pubhc health Disposal at sea and sinking in deep water are also 
practised, but is often rather costly and sometimes unsatisfactory 
The Destructor System — The destructor system m which the 
refuse is burned to an innocuous clinker in specially constructed 
high-temperature furnaces is that which is most generally resorted 
to when other methods have proved unsatisfactory, especially in 
districts which have become well built up and thickly populated 
Conditions regarding this method of disposal have, however, 


neating stoves, me nigh price ot coal ana tne more economical 
habits of householders, have all contributed to the production of 
house refuse with a smaller proportion of cinders and scraps of 
coal, thereby resulting in a low calorific value, and also a poorer 
quality of clinker from the destructor furnace At Famborough it 
was found that the calonfic value of refuse was about 50% less 
than m pre-World War I days, and there was similar expenence at 
Southampton, Hull and elsewhere 

Many of the earlier destructor and electricity station com- 
binations have not proved satisfactory for vanous reasons, and 
have been abandoned One difficulty often expenenced has been 
that of maintaining a steady and reliable steam pressure with so 
vanable and uncertain a fuel 

A number of destructor-electnc combinations are, however, 
working satisfactonly in distncts where the local conditions are 
favourable, as at Rhondda, Wolverhampton and Pontypndd At 
Rhondda and Pontypridd the refuse is of a high calonfic value, 
and contains a relatively large percentage of small coal and un- 
bumt cinders Dunng an official test, the Rhondda destructor 
(Heenan and Froude) evaporated 415 lb of water per 1 lb of 
refuse burned from and at 212 0 This destructor was erected 
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Sn 1915, and the South Wales Power Co purchased the electric 
current produced at this installation The electrical energy gen- 
erated is equal to 264 units per ton of refuse burnt 
The electrical output at the Rhondda destructor plant has not 
been equalled by any combined destructor and electric station 
Other power-using services to which the surplus heat from a 
destructor is applied include the pumping of low level sewage, as 
earned out at Salisbury, Lincoln, Cambridge, Watford, East- 
bourne, Luton, Felixstowe, Aldershot and Twickenham 
Dunng recent years, the question of high running costs at 
destructor installations has been under careful review by many 
British public authonties, and many destructors have either been 
discontinued or rendered of hmited service 
Conditions for Destructor System — As regards the general 
question of the advisability or otherwise of erecting a destructor, 
each town should decide for itself, according to the local condi- 
tions and requirements It is a question upon which it is unwise 
to generalize, but when considering the matter, some leading 
points to be kept m view are (a) Is the district so closely built 
up and congested as to render all other less costly means of dis 
posal impracticable, thus rendering the expense of a destructor 
necessary as a last resort? (6) Has the refuse sufficient calorific 
value to justify its use for steam raising purposes, and are there 
any necessary local services, such as sewage pumping, upon which 
the heat from the destructor can be profitably utilized, and thus 
save the cost of coal as a set off against the heavy working 
expenses? (c) Are any local markets available for the sale of 
surplus clinker, tins, etc ? (d) Can a suitable central site for a 
destructor be found m a populated area without involving addi- 
tional expense in haulage to some outlying site, or causmg 
nuisance from smells, dust, and the concentrated cartage of 
refuse, to the neighbouring mhabitants? (e) Can the existing sys- 
tem of disposal be carried on without risk of real danger (as dis- 
tinguished from sentiment) to the public health? If not, the in- 
stallation of a destructor must then be seriously considered 
Although the conditions arising out of the World War placed 
a check in Great Britain, in the Umted States and on the Con- 
tinent upon the laying down of new destructor installations, 
and the maintenance of existing plants, the past few years have 
shown a renewal of activity in this direction 
Notwithstanding high capital costs and working expenses, 
necessity arising out of local conditions has led to the erection 
of new plants at Birmingham, Hornsey, Devonport, Rochdale, 
Wimbledon, Portsmouth, Brighton, Llandudno, East Ham, Hast- 
ings, Leicester, Leeds, Hereford, Accrington, Coventry, Edin- 
burgh, Perth, Stoke, New York, Gibraltar and elsewhere 
Modern Equipment — A modern installation usually includes, 
in addition to the leading feature of the destructor cells or 
furnaces, a mechanical power dnven plant used m connection 
with the preliminary screening of the refuse and comprising 
screens, elevators, etc , for the removal of dust up to about |in 
gauge, an overhead runway for conveyance of hot clinkers from 
the furnace mouths, and storage accommodation for raw refuse 
for use when the collectors are not at work 
For the removal of tins and iron from the raw refuse electro- 
magnetic separators are frequently installed where these materials 
have a marketable value The tins are reduced in bulk to con- 
venient blocks by means of a hydraulic baling-press Clinker from 
the furnaces is reduced to saleable form by suitable clinker- 
crushing and screening plants Other accessory machinery in- 
cludes a strongly built mortar mill and a hydraulic press for the 
manufacture of slab-paving in order to utilize the surplus clinker, 
a power driven fan with air-ducts for the supply of forced 
draught to the cells Machinery for the manufacture of asphalt 
from clinker for the surfacing of roadways is m some cases also 
installed, as, eg, at Brighton and Abertillery The motive-power 
for actuating all this accessory plant at the destructor station, 
including an electric lighting equipment, is usually economically 
obtainable from the surplus heat from the cells when applied to 
the generation of steam in a suitable boiler 
Forced Draught — The forced draught to destructor cells 
may be given by an air fan or by steam blast, The air fan will 


require to work at about 6in total water-gauge pressure, and to 
give from 2in to 3m of pressure in the ashpit itself The actual 
piessure will vary according to the thickness of the fires being 
burnt at any given time The power required to drive the air fan 
suitable for six furnaces of the Sterling type (New Destructor 
Co , Ltd ) will not exceed 25 brake horse power 
In the case of steam blast with 2in to 2-)m water gauge pres- 
sure m the ashpit, the quantity of steam used per hour would be 
approximately 1,000 lb in four Heenan cells, or 250 lb of steam 
per hour per grate of 3osq ft area The temperature required to 
be developed m the combustion chamber is approximately 2,000° 
The advantages of forced draught are that a much higher tem- 
perature is attained, little more air than the quantity theoretically 
necessary is needed, and the minimum amount of cold air is ad- 
mitted to the furnaces The air supply to modem furnaces is 
usually delivered hot — the inlet air being first passed through an 
air-heater the temperature of which is maintained by the waste 
heat in the main flue 

Types of Cells — The evolution of a good type of destructor 
cell or furnace, has occupied many years of experience, and has 
been the subject of much experiment and many failures The 
principal towns in England which took the lead m the adoption 
of the destructor were Manchester, Birmingham, Leeds, Warring 
ton, Blackburn, Bradford, Bury, Hull, Nottingham, Ealing and 
London Ordinary furnaces, built mostly by dust contractors, 
began to come into use in London and m the north of England in 
the second half of the 19th century, but they were not scientifi 
cally adapted to the purpose, and necessitated the admixture of 
coal with the refuse to ensure its proper cremation 
The Manchester Corporation erected a furnace of this kind 
about the year 1873-74, and Messrs Mead and Co made an un 
satisfactory attempt in 1870 to burn house-refuse in closed 
furnaces at Paddington Shortly after Alfred Fryer erected his 
destructor at Manchester, several other towns also adopted this 
furnace Other types were from time to time brought before the 
public, among which may be mentioned those of Pearce and Lup 
ton, Pickard, Healey, Whiley, Thwaite, Young, Wilkinson, Burton, 
Hardie, Jacobs and Ogden In addition to these the Beehive and 
the Nelson destructors became well known The former was in- 
troduced by Stafford and Pearson of Burnley, and one was built 
in 1884 in the parish yard at Richmond, Surrey, but the results 
being unsatisfactory, it was closed dunng the following year The 
Nelson furnace, patented in 1885 by Messrs Richmond and 
Birtwistle, was erected at Nelson m-Marsden, Lancashire, but, 
being costly in working, was abandoned 
Types of Destructors — The pnncipal types of destructors 
now in use are those of Fryer, Warner, Manlove-Alhott, Mel- 
drum, Beamen and Deas, Heenan and Froude, and the Horsfall 
and Sterling destructor The Fryer destructor was patented by 
Alfred Fryer in 1876 The cells are usually arranged m pairs back 
to back, and enclosed in a rectangular block of brickwork having 
a flat top on which the house refuse is tipped from the carts The 
furnace burns from four to six tons of refuse per cell per 24 
hours The outlets for the products of combustion axe placed at 
the back near the refuse feed openings This arrangement is im- 
perfect in design as it permits offensive vapours from unburnt 
refuse to escape into the main flue with the products of com- 
bustion Nuisances from smell arising from this cause led, in 
some instances, to the introduction of a secondary furnace, known 
ai a cremator, which was patented by C Jones of Ealing in 1883 
This furnace was placed m the mam flue leading to the chimney 
shaft for the purpose of cremating the organic matters in the 
vapours from the unburnt refuse, but it added^considerably to 
the cost of running the destructor and was abandoned The 
Fryer destructor, with a cremator, was largely used during the 
early history of destructors, but it has given place to more mod- 
em and improved designs of high temperature furnaces 
The Horsfall destructor is a high-temperature furnace of later 
design than the foregoing Important improvements are to be 
found m the arrangement of the flues and flue outlets for the 
products of combustion, and in the provision of a forced draught 
duct through which air is supplied under pressure into a closed 
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ashpit The flue opening for the removal of gaseous products of 
combustion is placed at the front of the furnace over the dead 
plate whilst the feeding hole for the raw refuse is situated at the 
back of and above the furnace By these means the gases from 
the raw refuse must pass, on their way to the mam flue, over the 
hottest part of the furnace and through the flue opening m the 
red-hot reverberatory arch By means of the forced draught, a 
temperature of from 1,500° to 2,000°, as tested by a thermo- 
electric pyrometer, is attained in the mam flue Cast-iron boxes 
are provided at the sides of the furnaces, and through these the 
forced draught is conveyed on its way t,o the fire grate The 
boxes are also designed to prevent the 'adhesion of clinker to the 
side walls of the cells and so to preserve the brickwork 
The standard arrangement for a modern Manlove-Alliott top- 
feed destructor is designed on the “continuous hearth” principle 
whereby the furnace gases pass from cell to cell on their way to 
the combustion chamber, thus ensuring a uniform temperature 
and minimising the cooling down effect when fresh refuse is 
charged mto the furnaces A joint destructor and sewage pump 
ing scheme has been installed by the Borough of Guildford and the 
Rural District Council of Hambledon, in which sewage is raised 
by pneumatic ejectors worked by steam from the refuse There 
are four cells of the top-feed type arranged with two water-tube 
boilers on the Wood and Brodie “Unit” system Each boiler is 
sandwiched between a pair of cells, and the high-temperature 
gases pass immediately mto contact with the boiler heating sur- 
face There are eight ejector stations, in each of which two ejec 
tors work as a pair, arranged so that both ejectors cannot be 
filling or discharging at the same time The ejectors are of the 
Alliott and Philps’s automatic improved type 
Warner’s destructor (the “Perfectus”) was similar to Fryer’s 
in general arrangement, but was provided with special charging 
hoppers, dampers in flues, dust-catching arrangements, rocking 
grate bars, and other improvements The refuse was tipped into 
feeding-hoppers, consisting of rectangular cast-iron boxes over 
which plates were placed to prevent the escape of smoke and 
fumes When refuse was fed mto the furnace a flap door con- 
trolled by a lever was thrown over, the contents of the hopper 
dropped on to the sloping fire brick hearth beneath, and the 
door at once closed again to prevent the admission of cold air 
mto the furnace as far as possible The cells were each 5ft wide 
by lift deep The rear portion consisted of a fire brick drying 
hearth, and the front of rocking grate bars upon which the com- 
bustion took place The amount of refuse consumed varied from 
five to eight tons per cell per 24 hours 
The Meldrura “Simplex” destructor produced good steam rais 


mg results and was first installed at Rochdale, Hereford, Darwen, 
Nelson, Plumstead and Woolwich Cells have also been erected 
at Burton, Hunstanton, Blackburn, Burnley, Cleckheaton, Lan- 
caster, Sheerness and Weymouth This destructor differs from 
those previously described m general arrangement The fire- 
grates are placed side by side without separation except by dead 
plates, but, m order to localize the forced draught, the ashpit is 
divided mto parts corresponding with the different grate areas 
Each ashpit is closed airtight by a cast iron plate, and is provided 
with an airtight door for removing the fine ash Two Meldrum 
steam-jet blowers are provided for each furnace, supplying any 
required pressure of blast up to 6in water column The pressure 
usually used is about to 2 inches The furnaces are designed 
for hand-feeding from the front, but hopper-feeding can be 
applied if preferred The products of combustion are led from 
the back of each fire grate mto a common flue leading to the 
boilers and to the chimney shaft, or are conveyed sideways over 
the various grates and a common fire bridge to the boilers or 
chimney The heat m the gases, after passing the boilers, is still 
further used to heat the air supplied to the furnaces — the gases 
being passed through an air-heater or continuous regenerator con- 
sisting of a number of cast-iron pipes from which the air is de- 
livered through the Meldrum blowers at a temperature of about 
300° At Rochdale, the Meldrum furnaces consumed from S3 lb 
to 66 lb of refuse per square foot of grate area per hour, as com- 
pared with 22 4 lb per square foot in a low temperature destruc- 
tor burning six tons per cell per 24 hours with a grate-area of 25 
square feet The evaporative efficiency varied from 1 39 lb to 
1 87 lb of water (actual) per 1 lb of refuse burned, and the 
average steam pressure was about 114 lb per square inch 
The Beaman and Deas destructor was installed at Warrington, 
Dewsbury, Leyton, Canterbury, Llandudno, Colne, Streatham, 
Rotherhithe, Wimbledon, Bolton and elsewhere At Leyton, 
which, at the date when this destructor was installed, had a popu- 
lation of over roo.ooo, an eight cell plant dealt with house 
refuse and filter press cakes of sewage sludge from the sewage 
disposal works adjoining Each cell burnt about 16 tons of the 
mixture m 24 hours and developed about 35 lhp continuously, 
at an average steam pressure m the boilers of 105 lb, The essen- 
tial features of this destructor include a level fire-grate with 
ordinary type bars spaced only in apart, a high temperatured 
combustion chamber of about 2,000° at the back of the cells, a 
closed ashpit with forced draught, provision for the admission of 
a secondary air supply at the fire-bridge, and a fire-brick hearth 
sloping at an angle of about 52° The forced draught is supplied 
from fans at a pressure of from ii to 2m of water gauge, and is 
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controlled by means of baffle valves worked by handles on either 
side of the furnace The heat from the cells is used m conjunction 
with a water-tube boiler such as the Babcock and Wilcox, and the 
gases on their way from the combustion chamber to the main 
flue pass three times between the boiler tubes The grate area of 
each cell is 2ssqft and the consumption vanes from 16 to 20 
tons of refuse per cell per 24 hours 
The Heenan destructor has been m use for over 25 years and a 
large number of installations have been erected m many of the 
largest cities throughout the world, including Birmingham, Glas- 
gow, London, Leeds, Brussels, Pans, Rotterdam, Leningrad, New 
York, San Francisco, Montreal, Melbourne, Singap&re, Edin- 
burgh, Coventry, and many other places The essential features 
of the Heenan System (fig 1) include a continuous furnace 
chamber with divided ashpits, air heater or regenerator, combus- 
tion and gas mixing chamber, steam generator, forced draught 
supply with efficient air regulation and a ventilation system 
The cells may be designed for hand feed under the direct con- 
trol of the eye and hand of the stoker, either on the front-feed 
or back-feed system, or, where preferred, a system of mechanical 
charging and clmkermg is installed Mechanical clmkering has 
in\olved a change m grate design, and what is known as the 
trough-gate has been largely employed in the Heenan system The 
advantages clauned are perfect combustion and the mamtenancc 
of a regular temperature and boiler pressure during the process 
of feeding and clmkermg, freedom from dust and a minimum of 
labour in the clmkering operations, the production of a hard 
clinker practically free from carbon, and a general cleanliness 
and expedition in the clmkering operations 
By means of the air-heater or regenerator system (placed in the 
path of the gases after these have passed through the boiler) 
employed with these furnaces, the thermal efficiency of the fur 
nace is improved, excess of air in the cells is avoided, and more 
steady and better steaming results are obtained Those destruct- 
ors fitted with top-feed are either charged by container feed, skip 
feed, or feed by conveyor The mechanical control of the doors 
permitting the fall of the refuse into the furnace chamber may 
be by hand operation from the clmkermg floor, hydraulic opera- 
tion with ram cylinders on platforms at the level of the top 
chargmg doors, or electnc motors may be used for the openmg 
and closing of the doors controlled from the clmkering floor 
Furnace doors are air-cooled When clmkermg, provision is 
made by means of an asbestos preparation to seal the doors to 
prevent the escape of fumes into the building During the three 
years the Coventry Heenan plant was under observation, over 2 lb 


of steam at 160 lb pressure was produced for every 1 lb of refuse 
burnt, and m colliery districts as much as 4 lb of steam per 1 lb 
of refuse have been developed from the refuse 

In the London metropolitan area an important installation of 
the Heenan system was installed at Ilford in 1916, embodying 
mechanical charging and chnkenng accessories The plant consists 
of two three-grate (trough-type) units, each unit comprising 
three mechanically charged and chnkered grates, one Babcock 
and Wilcox water tube boiler of 200 lb per square inch working 
pressure, one Foster superheater, three electrically operated top- 
charging doors with frames, shafting, drums, pulleys and wire 
ropes complete, one Heenan fan and engine for forced draught, 
and two electnc cranes for lifting the refuse skips The steam 
produced is used to dnve generators in an adjoining station The 
average rate of evaporation per hour, from and at 21 2 0 per 
square foot heating surface of boiler, under test, was 3 9 lb The 
average rate of evaporation per 1 lb of refuse burnt (from and 
at 212 0 ) was 1 82 lb , and the steam pressure 155 8 lb per square 
inch The temperature of the combustion chamber was — maxi- 
mum 2,462°, minimum 1,886° 

At a modem installation at Birmingham (Brookvale road depot) 
a specially designed suction plant was installed to collect waste 
paper from the end of the conveying belts, and to deliver it free 
of dust, to baling presses To facilitate clinker handhng, a mono- 
rail or overhead railway, with skips equipped with raising and 
lowering gear, provides convenient means of transporting the 
clinker to the cooling area or to the clinker plant 

The Heenan system had been largely used on the Continent, 
where some of the largest and best equipped installations are to 
be found The plant erected at Rotterdam (Holland) in 1912 
is a good example 

The refuse disposal plants of the New Destructor Co include 
designs on the improved Horsfall and Sterling types A typical 
plant is illustrated in fig 2 showing the handling and path of 
the refuse from the time it is delivered to the destructor works 
until its reception into the furnaces The cells are of modern 
continuous grate high-temperature type, and equipped for good 
steam-raismg results The Horsfall Poplar plant yields 700 h p 
from the combustion of the refuse, the power being used for 
generating electric current The evaporation per 1 lb of refuse 
burnt (from and at 212°) is about 1 5 lb of water The Mersey 
Dock and Harbour Board, Liverpool, use a Horsfall plant yield- 
ing 36oh p , for lighting, clinker treatment, etc , the capacity of 
five cells being 130 tons of refuse per 24 hour day Sterling plants 
are used at Sydney (NSW), Zurich, Colombo, Pittsburgh 
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(USA), Berkeley (USA), and Toronto (Canada) The Co- 
lombo plant is a six-cell Horsfall back-feed type with continuous 
grate, each cell has a grate area of 3<>sqft and is capable of 
burning ten tons per 24 hours Forced draught is supplied by two 
positive blowers of the Roots pattern, exhausted through a gal- 
vanized iron overhead main with its intake in the hoppers The 
foul gases from the refuse are thus drawn over with the cold 
air and forced through the regenerative air heater and through 
underground ducts to the front of the furnace blocks A 6in cast- 
iron pipe is built into these ducts and connected to the side boxes 
for delivering the heated air to the underside of the grate bars 

Chnker asphalt machinery for the manufacture of road surfac- 
ing material is also provided, when required, in connection with 
Horsfall and Sterling furnaces At an installation at Abertillery 
the cost per square yard of finished road including 2^in base 
or binder course with a iin surfacing carpet costs about 7s 3d 
per square yard Chnker asphalt plants are also in use at Wool- 
wich and Hendon, and a complete plant is being erected at 
Walthamstow 

Beast-cremating Chamber.— This installation includes two 
beast-cremating chambers to enable cattle, horses, dogs, etc , to 
be disposed of in the event of cattle murrain breaking out in the 
city At the top of the chambers are large cast-iron doors lined 
with fire bricks The doors are fitted with a water seal to prevent 
hot gases blowing out Carcasses ate hoisted by pulley blocks 
mounted on a trolley fixed to steel joists so placed as to enable 
the beast to be lifted from the chnkenng floor, traversed over 
the top of the furnaces to the centre of the cremating chamber, 
and dropped in by cutting a rope to avoid handling 

Destructor Records and Tests— To judge correctly of the 
true performance of a destructor installation it is necessary to 
take careful observations and tests over long periods Reliable 
records of every-day working throughout the whole year are 
necessary to gam a true knowledge of the performance of the 
plant For such tests the destructor station should be provided 
with a road platform wcigh-brldge, water meter a pj remoter and, 
if possible, a carbon-dioxide recorder The principal d. ta to be 
noted include the weight and description of refuse burned, the 
quantity of water evaporated m destructor fired boilero, the 
average steam pressure, the weight of rlinkcr and dust produced 
the temperature m the combustion chatnDer and settings, and 
the percentage of carbon-dioxide in the flue gases In order to 
determine the all-round efficiency of an installation, the leading 
facts to be ascertained from these data are the weight of refuse 
burnt per square foot of grate area the water evaporation per 
1 lb of refuse consumed Horn and at 212°, die average teinpei- 
ature of the combustion chamber, the average carbon-dioxide gas 
analysis, the percentage of steam required to operate the de- 


structor and its accessory plant, and the percentage and quality of 
chnker compared with the weight of refuse consumed 

Temperatures m the combustion chamber may be obtained 
by the use of the Fery radiation pyrometer, after the boiler by a 
mercury pressure pyrometer, and other temperatures by the 
mercury expansion thermometer Other instruments used m con- 
nection with destructor tests are the Meyland-D’Arsonval gal- 
vanometer, and the Chatelher resistance pyrometer and galvano- 
meter, as made by the Cambridge Scientific Instrument Co , Ltd 
The continuous record of the chemical composition of the gases 
in the combustion chamber may be taken by means of the Sim- 
mance and Abady CO2 recorder 

The higher the percentage of carbon-dioxide passing away in 
the gases the more efficient the furnace, provided there is no 
formation of carbon-monoxide the presence of which would in- 
dicate incomplete combustion The theoretical maximum of car- 
bon-dioxide for refuse burning is about 20%, and, by maintaining 
an even clean fire, by admitting secondary air over the fire, and 
by regulating the dampers or the air-pressure in the ashpit, an 
amount approximating to this percentage may be attained in 
a well designed furnace if properly worked If the proportion of 
free oxygen (* 0 , excess of air) is large, more air is passed through 
the furnace than is required for complete combustion, and the 
heating of this excess is clearly a waste of heat 

Capital Costs and Working Expenses — The capital cost of 
a destructor installation will depend very largely upon the local 
conditions, situation and nature of the site In addition to the 
customary destructor buildings, cells, charging and chnkenng 
machinery, bnck settings, chimney shaft, inclined approach road- 
way, water supply, drainage, light, etc , a modem installation also 
usually compnses screening machinery for the removal of dust 
up to about -Jin to gauge, power-dnven elevators, sorting 
conveyor, electro-magnetic separators, clinker crusher and grading 
machinery, mortar mills, tin baling press, mess room and spray 
room, foreman’s cottage, office, workshop, weigh-bndge, necessary 
road and yard formation, electric lighting and other accessories 
The writer has had recent occasion closely to investigate the 
capital cost of such an installation for erection in Kent, capable 
of dealing with about 72 tons of refuse per 24 hours, and the 
inclusive cost based on quotations received, was estimated at 
£19,700 including a 150b p Lancashire boiler, a 40b h p horizontal 
engine, and a five-kilowatt electric lighting set, all compnsed 
within destructor buildings built with steel stanchions, 14m piers 
and 9m plain bnck panels 

As regards the working expenses of dealing with the refuse by 
destructor, the average cost per ton of refuse, based on data 
from 20 towns in the south of England, was found to be 7s 4fd 
exclusive of loan charges On a large portion of this class of 
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plant the depreciation and wear and tear are considerable The 
loan period would therefore be relatively short, say from ten to 
15 years only Loan charges may amount to about 4s per ton, 
under present conditions of high costs of building and machinery, 
on a complete scheme as outlined above In view of the high 
temperature at which the cells work they would probably require 
relming within a period of ten years 
As regards labour required, stokers, with hand fed plants, may 
deal with from five to sue tons of refuse per man per eight-hour 
shift For burning 50 tons of refuse per day of 16 hours four 
men per eight-hour shift would be required for stoking and firing 
Extra labour would be needed for outside work such as clinker 
crushing, mortar making and other such work 
General Arrangement of Station. — In the general arrange- 
ment of a destructor station the cells are placed either side 
by side, with a common mam flue m the rear, or back to back 
with the main flue arranged in the centre and leading to a tall 
chimney-shaft The heated gases on leaving the cells pass through 
the combustion chamber into the main flue, and thence go forward 
to the boilers, where their heat is absorbed and utilized Forced 
draught, or in many cases, hot blast, is supplied from fans through 
a conduit commanding the whole of the cells An inclined road 
way, of as easy gradient as circumstances will admit, is provided 
for the conveyance of the refuse to the tipping platform, from 
which it is fed, either by hand or mechanically, through feed-holes 
into the furnaces In the installation of a destructor, the choice 
of suitable plant and the general design of the works must be 
largely dependent upon local requirements, and should be en- 
trusted to an engineer experienced m these matters The following 
primary considerations, however, may be enumerated as ma- 
terially affecting the design of such works (a) The plant must be 
simple, easily worked without stoppages, and without mechanical 
complications upon which stokers may lay the blame for bad 
results, (6) it must be strong, must withstand variations of tem- 
perature, must not be liable to get out of order, and should admit 
of heing readily repaired, (c) it must be such as can be easily 
understood by stokers or firemen of average intelligence, so that 
the continuous working of the plant may not be disorganized by 
change of workmen, (d) a sufficiently high temperature must be 
attained m the cells to reduce the refuse to an entirely innocuous 
clinker, and all fumes or gases should pass either through an 
adjoining red-hot cell or through a chamber whose temperature 
is maintained by the ordinary working of the destructor itself at 
a degree sufficient to exclude the possibility of the escape of any 
unconsumed gases, vapours or particles The temperature may 
vary between i,8oo° and 2,000° 


Modem practice favours the continuous hearth principle where- 
by the furnace gases pass from one cell to another on their way to 
a common combustion chamber, (e) the plant must be so worked 
that while some of the cells are being recharged, others are at a 
glowing red heat, in order that a high temperature may be uni- 
formly maintained, (/) the design of the furnaces must admit of 
clinkenng and recharging being easily and quickly performed, the 
furnace doors being open for a minimum of time so as to obviate 
the inrush of cold air to lower the temperature in the mam flues, 
etc , (g) the chimney draught must be assisted with forced 
draught from fans or steam jet to a pressure of i£m to 21m under 
grates by water-gauge, (h) where a destructor is required to work 
without nsk of nuisance to the neighbouring inhabitants, its effi- 
ciency as a refuse destructor plant must be primarily kept in view 
m designing the works, steam-raising being regarded as a sec- 
ondary consideration, (») where steam power and a high fuel 
efficiency are desired a large percentage of carbon-dioxide should 
be sought in the furnaces with as little excess of air as possible, 
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and the flue gases should be utilized in heating the air-supply to 
thb grates, and the feed water to the boilers , (;) ample boiler 
capacity and hot-water storage feed-tanks should be included in 
the design where steam-power is required 
Clinker Asphalt Plants — The cells at the Brighton destruc- 
tor works have been reconstructed by Messrs Heenan and Froude, 
Ltd , of Worcester, and a modem clinker asphalt plant installed 
By means of this the destructor clinker is crushed, graded and 
mixed for use as an asphalt carpet or surfacing for roadways Ttus 
plant is illustrated in figs 3 and 4 Where there is a suitable outlet 
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for the manufactured product, such a plant is found to be a serv- 
iceable addition to a destructor installation, and affords a satis- 
factory means of using large quantities of clinker The equip- 
ment consists of two sections— a crushing, separating, screening, 
grading and storage section, and a drying, heating and mixing 
section for the manufacture of asphalt from the prepared chnker 
The amount of chnker produced in Great Britain ranges from 
20% to about 35% and it is important, financially, that suitable 
outlets should be made available for its use In addition to 
asphalt making, it may be used m making clinker bituminous grout 
for carriageways, for tarmacadam work, for making concrete 
building blocks by hand-operated machines or by hydraulic plants 
Paving slabs, kerbs and channels may also be made from the 
crushed and graded chnker Other uses include the bedding of 
street paving with the crushed material, the making of mortar 



for building, and the bottoming of roads and footways 
The carbon content of the chnker is an indication of the effi- 
ciency of the combustion in the cell, and should always be low 
The usual accessories for dealing with chnker include crushing, 
elevating and grading machinery, paving slab presses and ma- 
chmerj , chnker concrete block and brick making machines, mortar 
mills and a=pbalt plant \t the Covcnliv dcstiurtor the clinker 
repr< =mts about 25% of the refuse, and some 5 000 tons of chnker 
per annum are ulih/ttl for slab making, rnoitar making, tar- 
macadam work, for road foundations and similar lcquuemenfs 
Use of Surplus Heat — In order to render the refuse and gases 
thcreirom perfectly innocuous and harmless, the modem high- 
temperalurc destructor must be worked at ? temperature of not 
less than, irom i,Soo° to 2,000° The great heat thus developed 
has naLurally suggested its utilization for steam production, and, 
where suitable outlets exist ior its u«c, a reasonable addition tl 
expenditure on plant and labour is jqstified The actual calorific 
value of refuse varies widely m different places and also during 
different seasons of the year, but as a general average, with a 
suitably designed and well managed plant, an evaporation of 1 lb 
of water per 1 lb Of refuse burned is a result readily attainable, 
and one which affords a basis of calculation which engineers may 
adopt ra practice The evaporative results obtained depend also 
upon the industry and skill of the stokers as well as on the quality 
of the refuse Many destructor steam-raising plants give con- 
siderably higher results than those named above, and evaporations 
approaching 2 lb of water per 1 lb of refuse are met with under 
favourable conditions In the coal-minmg districts of Rhondda 
and Pontypridd evaporations from and at 212° of 4 15 lb and 


3 47 lb of water per 1 lb of refuse are recorded From long ex 
penence it may be accepted, therefore, that the calorific value of 
unscreened house refuse varies from 1 to 2 lb of water evaporated 
per 1 lb of refuse burned, and, taking the evaporative power of 
coal at xo lb of water per 1 lb of coal, this gives for domestic 
house refuse a value of from one-tenth to one-fifth that of coal 
under normal conditions 

Destructor Electric Combinations — In practice, however, 
when the electric energy is for the purpose of lighting only, diffi- 
culty has been experienced in fully using the thermal energy from 
a destructor plant owing to the want of adequate means of storage 
either of the thermal or of the electnc energy A destructor 
usually produces a fairly uniform amount of heat throughout the 
period of its work, while the consumption of electnc lighting 
current is irregular and the maximum demand may be several 
times the mean demand This difficulty may be greatly reduced 
by the provision of ample boiler capacity, or by the introduction 
of feed thermal storage vessels in which hot feed-water may be 
stored during the hours of light load At the time of maximum 
load the steam boiler may be filled directly from these vessels 
which work at the same pressure and temperature as the boiler 
In cases where there is a day load, as for electnc motive power 
purposes, equalizing the demand on both the destructor and the 
electnc plant, the situation becomes much more favourable to 
the full utilization of the available surplus heat 
As regards sewage pumping, destructor installations of the New 
Destructor Co are supplying power for this purpose at Gosport, 
Hampton, Leamington, Teddington, Worthing and other places, 
and a similar service is rendered by plants of Messrs Manlove, 
Alliott and Co at Guildford, Stroud and Cambridge, whilst the 
Heenan destructor affords power for sewage pumping at Ports- 
mouth, Nuneaton, Hanwell, Lincoln and elsewhere (See Refuse 
Disposal for American practice ) 

Bibliography — W H Maxwell, Removal and Disposal of Town 
Refuse, with an exhaustive treatment of Refuse Destructor Plants, 
a special supplement embodies later results, H F Goodrich, Refuse 
Disposal and Power See also the Proceedings of the Incorporated 
Association of Municipal and County Engineers, vols xm p 216, 
xxii p 211, xxiv p 214 and xxv p 138, the Proceedings of the 
Institution of Civil Engineers, vols exxu p 443, cxxiv p 469, cxxxi 
p 413, cxxxvui p 508, cxxix p 434, exxx pp 213 and 347, cxxiii 
pp 369 and 498, cxxviii p 293, cxxxv p 300, and cxxxix 
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see Tracy, Antoine Louis Destutt, Comte de 
DE SYLVA, GEORGE GARD (“Buddy”) (1896-1950), 
U S theatrical producer and song writer, was born in New York 
city, Jan 27, 1896 De Sylva was the author of many popular 
song hits as well as producer of stage shows and motion pictures 
He teamed with George Gershwin to write the musical comedy 
La, La, Lucille, which was produced in 1919 Together they also 
wrote the songs “Somebody Loves Me” and “Do It Again ” He 
collaborated with Victor Herbert on the musical Orange Blos- 
soms, which contained the well-known song “A Kiss m the Dark ” 
He also wrote the books for such hit reviews as Sally, Ztegfield 
Follies of 1921, six editions of George White’s Scandals, Follow 
Through, Three Cheers, Good News and others 
Many of the 500 popular songs with which De Sylva was identi- 
fied were composed in collaboration with Ray Henderson and Lew 
Brown One of these was “Sonny Boy,” written for A 1 Jolson, 
of which more then 1,500,000 copies were sold 
De Sylva produced five of Shirley Temple’s pictures, The Little 
Colonel, The Littlest Rebel, Captain January, Poor Little Rich 
Girl and Stowaway He also produced Bachelor Mother, starring 
Ginger Rogers 

He returned to New York as a stage producer in 1939, produc- 
ing Du Barry Was a Lady, Panama Hattie and Louisiana Purchase 
He was executive producer of the film For Whom the Bell Tolls 
De Sylva died in Hollywood, Calif , July 11, 1950 
DE TABLEY. JOHN BYRNE LEICESTER WAR- 
REN, 3rd B4ron (1835-1895), English poet, eldest son of George 
Fleming Leicester (afterward Warren), 2nd baron de Tabley, 
was born on April 26, 183 5, and died at Ryde on Nov 22, 1895 
He was educated at Eton and Christ Church, Oxford, where he 
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took his degree in 1856 with second classes in classics and in law 
and modern history 

In the autumn of 1858 he went to Turkey as unpaid attache to 
Lord Stratford de Redcliffe and two years later was called to the 
bar In 1871 he removed to London, where he was a close friend 
of Tennyson for several years From 1877 till his succession to 
the title in 1S87 he lived in complete seclusion, but m 1852 he re 
turned to London and enjoyed a sort of renaissance of reputation 
and friendship 

De Tabley was at one time an authority on numismatics, he 
wrote two novels, and also published A Guide to the Study of Book 
Plates (1880) The fruit of his c ireful researches in the science 
of botany was printed posthumously m his elaborate Flora of 
Cheshire (1899) 

From time to time he published volumes of verse under various 
pseudonyms On the publication of Philoctetcs in 1866 De Tabley 
met with wide recognition Philoctetes bore the initials “MA 
which were interpreted as meaning Matthew Arnold He at once 
disclosed his identity 

In 1867 he published Orestes, in 1870 Rehearsals and in 1873 
Searching the Net These last two bore his own name, John 
Leicester Warren The Soldier of Fortune (1876), a drama on 
which he had bestowed much careful labour, proved a complete 
failure The success of his Poems, Dramatic and Lyrical (1893) 
encouraged him to publish a second series m 1895, the year of his 
death 

His posthumous poems were collected in 1902 The characteris- 
tics of De Tabley’s poetry are pre eminently magnificence of 
style, derived from close study of Milton, sonority, dignity, weight 
and colour He was always a student of the classic poets and 
drew much of his inspiration directly from them 

See a sketch by Sir Edmund Gossi m his Critical Kit Kals (1896) 

DETAILLE, (JEAN BAPTISTE) EDOUARD (1848- 
1912), French painter, was born in Paris on Oct 5, 1848, and died 
there on Dec 23 1912 Using a technique of literal exactitude 
based on that of J L E Meissomer, whose studio he at first fre 
quented he painted anecdotic military subjects such as “Le Regi 
ment qui passe” (1873) His most characteristic works, burdened 
with legend and sentiment, deal with Napoleon I and his armies 
Among these are “Le Reve” (1888 City of Pans collection) and 
“L’Oeil du maitre” (1897), but he later painted military scenes 
of his owfi times especially of the 1870-71 war He visited 
Algeria, England and Russia, working for the pnnce of Wales 
and Tsar Alexander III After 1891 he produced lifesize works 
such as “Les Victimes du devoir", a rare departure from military 
subjects, it depicts firemen at work Detaille was also a gifted 
actor 

Bibliography — F Masson, Edouard Detaille and ffts Work (Paris 
and London, 1891), and in Les Arts, no 134 (Pans, Feb 1913), M 
Vachon, Detaille (Pans, 1897) (D C T T ) 

DETAINER see Detinue 

DETECTIVE STORIES see Mystery Stories 

DETECTOR, that part of a radio circuit whose function is 
to pick up or detect the electric oscillations which are set up in the 
antenna (q v ) by the electromagnetic vibrations (See Wireless 
Telegraphy ) 

As used m a radio receiving apparatus it is connected to a circuit- 
carrying current of radio frequency and translates the radio- 
frequency power into a form suitable for the operation of an 
indicator This translation may be effected either by the con- 
version of the radio frequency power into some other form or by 
the control of local power 

The indicator may be a telephone receiver, loud speaker, relay- 
ing device, tape recorder, etc The most common type of detector 
is a vacuum tube operated on a nonlinear portion of its characteris- 
tic curve, thereby converting a modulated radio-frequency current 
into a modulated direct current 
DETERDING, SIR HENRI WILHELM AUGUST 
(1866-1939), Dutch Oil executive and director general from 1902 
to 1936 of the Royal Dutch Oil company He was born in Amster- 
dam on April 19, 1866 

He left school at the age of 16 to join the staff of the Twentsche 
bank in Amsterdam, but after six years of drudgery as a clerk he 


decided to seek Ins fortune in the East Indies 

In 1888 he was a bookkeeper at Belawan, in North Sumatra, for 
the Nederlandsche Handels Mij , the next year he was an agent 
for the trading company at Medan, and the year following at 
Penang 

In May 1896 he joined the Royal Dutch Oil company, then a 
comparatively small organization which had been founded six 
years before Deterding advanced rapidly and expanded the com- 
pany until it had storage outlets m many important Asian ports 
A year after he became director general he formed the Asiatic Pe- 
troleum company, which immediately challenged the Standard Oil 
company for control of the rich oil markets in the far east De 
terdmg then extended his operations to Rumania, Russia, Egypt, 
South America and, in 1908, to the United States 
The company he originally founded in Oklahoma became the 
Roxana company and later the Shell Union company 
He retired in 1936 from active direction of his far flung oil 
empire Two years before he had published his autobiography 
An International Oilman, a work which served to dispel the public 
notion of him as a legendary giant of international finance 
Deterding, who was a knight of the British empire, died on 
Feb 4, 1939, at St Moritz, Switz 
DETERGENTS AND WETTING AGENTS Ordinary 
soaps are sodium and sometimes potassium salts of the fatty acids 
with from 12 to 18 carbon atoibs per molecule I hey are the 
most universal and simplest of detergents and wetting agents and 
are used for cleaning all sorts of surfaces and for enabling a clean 
mg liquid, such as water, to wet a surface or to penetrate a porous 
body such as a piece of cloth The necessity of using a detergent 
or wetting agent is seen immediately if one attempts to wash a 
greasy dish with water 

Ordinary soaps leave a sticky residue of lime soap on bathtubs 
and towels when used with hard water because the calcium and 
magnesium soaps formed are insoluble Likewise, if the attempt 
is made to use soaps m acid solution, the soap is decomposed with 
the formation of insoluble acid soaps and fatty acids 
Cleaning materials have long been sought that do not possess the 
limitations of ordinary soaps or that surpass them in one or more 
respects The need for these is greatest throughout the textile 
industry, whether one is dealing with cotton, silk, wool or some 
synthetic fabric such as rayon It was first felt in connection 
with dyeing, m which the dye solution must wet and evenly pene 
trate the fabric 

In the middle of the 19th century Turkey red oil came into use 
to carry the dye (Turkey red) by means of modified soaps made 
from an oil such as castor oil that had first been treated with 
concentrated sulphuric acid 

It was not until after 1932 that the chemical industry began 
to supply a series of detergents that could be used, without de 
composition, with hard water or even in the presence of an acid 
The first of these synthetic detergents or wetting agents were 
closely modelled upon soaps A soap consists of an oily part 
resembling a hydiocarbon m composition and structure together 
With a polar or soluble part that brings it into solution in water, 
in the simplest synthetics only the nature of the polar part was 
altered The first examples were the familiar sodium alkyl sul- 
phates Subsequently, thousands of patents described large classes 
of synthetic detergents, some of very complicated structure and 
possessing special uses 

AH detergents which, like soaps, are sodium or potassium salts 
are amon active, that is to say, they owe their detergent action 
to the distinctive properties of their negative 10ns (viz , anions) 
Conversely, all detergents which are chlonde, bromide, iodide or 
acetate salts, and which owe their detergent action to large posi- 
tive organic 10ns, are cationic active Examples are the chlorides 
of amines containing from 1 z to 18 carbon atoms per molecule A 
third Important class of detergents consists of non ionic com 
pounds, which are not salts Many of them are denved by con- 
densing ethylene oxide with organic substances such as phenols or 
fatty acids They are unaffected by hard water, salts, acids and 
mild alkalies 

Detergency involves the replacing of dirt with an infinitesimal 
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film of detergent ind the carrying away of the dirt m solubilized, 
emulsified or suspended form 

Detergents derived by combining kerosene with sodium benzene 
sulphonate were largly used throughout World War II for washing 
in sea water Detergents are invaluable as germicides, insecticides, 
emulsifiers, spreaders, foaming and antifoaming agents, additives 
in foods and in drilhng muds, as aids m the conversion of the pro- 
teins of milk, chicken feathers and soybeans into fibres which 
may be spun into textiles , as carriers for insoluble dyes , and as ad- 
ditives to control the adhesion of paints lacquers or bituminous 
coatings on roads They are produced in amounts almost com 
parable with that of soap although many commercial soaps, 
to meet this rivalry, were improved by incorporating phosphates 
in them (See Soap ) 

Bibliocraphv — W W Niven, The Fundamentals of Detergency 
(New York, London, rgjo) , E G Thomssen and J W McCutchcon, 
Soaps and Detergents ( New York, 1949) , J L Moilliet and B Collie, 
Surface Activity (New York, London, 1951), A M Schwartz and 
J W Perry, Surfaci Active Agents (New York, 1949) , the Journal 
of the American Oil Chemists’ Societx m annual “Review of Soap and 
Detergent Literature”, E Is. Goctte, “Theoretical Consideration of 
Detergency,” Journal of Colloid Science, 4 459 (1949) (J W McB ) 

DETERMINANT, an algebraic expression associated with a 
square array whose elements are numbers or other numberlike 
mathematical quantities A determinant of n rows and « columns 
is called an n rowed determinant, or a determinant of order n 
Let the clement in its ith row and yth column be designated by 
the symbol at, Then the accepted notation for the array or 
matrix of elements is 

A =(<hi) (*»y= i» .»), 

and for the determinant of this square matrix A is 

|A| = ja„| 

Determinants of orders one and two, respectively, are defined 
as follows 

m-». tSH-k 

Thus a number a defines a one by one matrix (a) whose determi- 
nant is the number a 

Determinants of order n are defined as follows Let A =(a.y) 
be an « -rowed square matrix The diagonal term of |A| is the 
product d = auOjj a„» If P is the permutation which carries 
the integers 1, 2, , n into the rearrangement to j« there is 
a corresponding product i p = a , ,i a, n „ There are «' = «(»— 1) 

3 2 permutations P on the first n integers and so there are »1 
products d P These are all the possible products obtainable by 
selecting one and only one element from each row and column, 
of A Apply P to the so called alternating function f =f(x i, , 
Xn)=*(x n — *n-i)(* fl — *11-2) (x — *1) and obtain the function 
fp = f(xn , Xi n ) It can be shown that/ P «= l P f where t P ■= 1 or — 1 
Add the «1 terms t P d P and define the n-rowed determinant |A| 
to be the sum of these n ! signed products 

This definition appears to have been formulated first by Gott- 
fried W Leibnitz in a letter which he wrote to Guillaume F 
L’Hopital Ip 1693 The discovery does not seem to have had any 
influence, and determinants did not come into general use until 
they were rediscovered by G Cramer, who published this same 
definition m 1750, The vertical bar notation was first introduced 
by Arthur Cayley in 1841 

Determinants arise in the study of the solution of a simultane- 
ous system of « linear equations m n unknowns For example, 
consider the system 

e*+&y*e, 

cx+<ly=f, 

in which the letters a, b , c, d stand for known quantities and * 
and y are to be determined We may eliminate y by subtracting 
l times the second equation from d times the first equation and 
obtain (ttd-bc)x^ed-bf Hence if D =ad-bc is not zero, we 
Can express x as the quotient of two determinants Indeed, 



Similarly, consider a system of n linear equations of the form 



4,1 ii+fl» r 2 + +a %-k n , 

with D= \a„\ as the determinant of its coefficients Define K, 
to be the determinant obtained by replacing the /tb column oi D 
by the column of constants ki, ,k n Then D-t, = K, This is 
called Cramer’s rule for the solution of linear equations Itimplies 
that if D^zero the system has the unique solution x, = X,/D 
Determinants are useful as an instrument by means of w Inch 
systems of lincai equations may be classified Thus, in dealing 
with linear equations with D = o, one possibility is that 111 which 
one K, is not zero Then there will be no values whatever s itisfy- 
mg all the equations Criteria for deciding when systems of 
linear equations have solutions and how many of these solutions 
are independent can be obtained from the theory of determinants 
Expansions of Determinants —The array formed by the ele- 
ments in r rows and r columns of a matrix A is an r lowed square 
matrix whose determinant is called a minor of A The minors of 
a determinant |A| are merely the minors of the square matrix A 
If r rows and r columns of an n rowed square matrix A ire 
selected the remaining n—r rows and columns are thereby also 
selected Thus every r rowed minor of an »-rowed determinant 
|A| determines an (n—r) rowed minor of |A|, and these two 
minors are said to be complementary minors of |A| 

Every element of a determinant |A| may be regarded as a one- 
rowed minoi of |A| and the elements of |A| then have comple- 
mentary minors which are (n— i)-rowed If d n is the complemen- 
tary minor of the element a,j we shall call the signed determinant, 
k„=(—iy + idj„ the cofactor of a„ If we multiply the elements 
of anv row (or column) of |A| by their cofactors, and add, the 
resulting sum is the determinant of A For example, 



The sum of the products of the elements of the ith row (column) 
by their cofactors is called the expansion of [A| according to its 
ith row (column) The expansion of a determinant according to 
the elements of its first row may be used as an inductive definition 
of a determinant and provides an alternative basis of the theory 
of determinants Note, finally, that the sums obtained by 
multiplying the elements of any row (column) by the cofactors 
of the elements of any other row (column) are all zero 

A generalization of the expansions given above is due to Pierre 
Simon Laplace and may be described as follows Select any r rows 
of |A| Compute all z-rowed minors with elements in these r 
rows There are C n , r —n(n— x) (»— z+i)(z!)~ l such minors, 
where C nir is then the number of ways of selecting r columns from 
11 columns Multiply each of these z-rowed minors M r by its 
complementary minor M„-r and prefix the sign + 1 or — 1 accord- 
ing as the sum of all of the r row subscripts and all of the r column 
subscripts of Mr are even or odd The sum of these C„, r signed 
products will be the determinant of A The sum of the signed 
minors in r rows by the complementary minors of a different 
selection of r rows is zero There are corresponding results on 
column expansions 

The Laplace expansions imply the following important conse- 
quence Suppose that the matrix of a determinant has the form 



where B is an z-rowed square matrix, C has n—r rows and n 
columns, D is an (m— z)-rowed square matrix, and the symbol O 
represents an array with z rows and n—r columns of elements 
all zero Then |A| = |B| |D| Matrices of this kind occur fre- 
quently m algebraic research The mam use of the result is that 
we can state that if |A|?*o then IBMo and IDMo and con- 
versey if |D|y^o and |B|?*o then |A|^o 
Elementary Properties of Determinants —The computation 
of a determinant whose elements are numbers may be simplified 
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to a considerable extent by the use of certain properties of deter 
minants Suppose first that the rows of the matrix of a determi 
nant are interchanged with the columns Then the value of the 
determinant is unchanged This law permits the restatement of 
any property given m terms of the rows of a determinant as a 
corresponding property in terms of columns The row properties 
are the following 

If two rows of a determinant are intei changed, the determinant 
is changed in sign only 

If a row of a determinant is multiplied by a number k the 
determinant is multiplied by k 

A determinant is not changed in value if a multiple of any one 
of its rows is added to another row 

If two rows of a determinant are propoitional or one now con- 
sists of elements all aero, the value of the determinant is zero 
Let |A|, |B| and |C| differ only m the ith row and suppose that 
every element of the ith row of C is the sum of the corresponding 
elements m the ith row of A and B Then |\|-(-|U| = |C| 

The properties above are not only useful for the computilion 
of determinants but are also of fundamental import enee in the 
theory of matrices 

Special Properties — Determinants may be used to determine 
whether or not two polynomial equations in one variable have a 
solution m common Let the equations be 


Foim the determinant of order m+n+2 given by 



where A has wi+i rows, B has »+i rows and we have the 
formulas 



The two equations will have a solution in common if and only if 
D = o For example let f(x)=x +x—2 and g(x)=x — r Then 
the expansions we have given may be used to show that 



and the equations have a solution in common The result was 
due to James J Sylvester and is called Sylvester’s dialytic method 
of elimination 

Another topic connected with the theory of equations is the 
subject of alternants An alternant is an n rowed determinant 
which is a function d—d{x 1, , x n ) such that the interchange of 
any two of the variables changes the sign of d The alternating 
function /(*!, , x n )={x n -x n -\)(x n -x n -i) (xs— X\) which 
was used 111 the definition of determinants is expressible as an 
alternant, naifiely, 

|i *1 x\ »n 



and this determinant is called the Vandermonde determinant of 
order n Every alternant with polynomial elements has the 
alternating function as a factor The discriminant 5 of the equa- 
tion F(») = (%~x\)(x—xi) (x-x n )=o, whose roots are *1, , 

x n , is the square of the alternating function The coefficients of 5 
are polynomials in the coefficients of F(») with integer coeffi- 
cients The importance of S lies m the fact that formulas for 
computing it rn terms of the coefficients of F(t) are known and 
F(x) & 0 has a multiple root if and only if 5= o 


Symmetric and skew determinants are especially interesting 
Since there may be symmetry with respect to a line or a point 
there are two kinds of determinants which possess symmetry 
I hose which arc symmetric with respect to the centre are called 
centro symmetric The term “symmetric” is usually reserved for 
those determinants which die symmetric with respect to the 
main diagonal 

In a centrosymmetric dcteiminant the («— f)th row coincides 
with the rth row lead m reverse order Eveiy centrosymmetric 
determinant of even order 2m is expressible as a product of two 
determinants each of order m A determinant is said to be skew 
centrosymmetric when every element is the negative of the 
clement symmetrically placed with respect to the centre Every 
skew centrosymmetric determinant of even order is expressible 
as the difference of two squares 

A symmetric determinant |A| = |a,,| is defined by the property 
that a„ = ti„ for t,j— 1, ,11 Determinants may be multiplied 
by the law foi the product of matrices {see Matrices) and so 
| \| = | A| [A'| = |AA'|, where A' is the lesult of interchanging rows 
and columns in A The product AA' is symmetric and it follows 
that the square of every determinant is expressible as a sym- 
metric determinant The product |AJ |B| 2 = |BAB'| of any sym- 
metric n rowed determinant |A| by the squaie of any ji-rowed 
determinant |B| is expressible as the n-rowed symmetric determi- 
nant of the matrix product BAB' It is also true that any power 
of a symmetric n rowed determinant is expressible as a sym- 
metric »-rowcd determinant 

A determinant |a„| is called a skew determinant if a„= — u„ 
The diagonal elements are then all zero Every skew determi- 
nant of odd order is zero A skew determinant of even order is 
the square of a polynomial in its elements 
The adjoint of a determinant A = |a,,| is the determinant \d,j\ 
where d„ is the cofactor of a„ Then |d„| = |a„| n-1 The adjoint 
of a skew determinant of even order is again skew 
See Thomas Muir, The Theory of Delenntnants xn the Hxstorxcal Order 
of Development, vol i-iv (London, 1906-20), A A Albert, College Algebra 
(New York 1946) (A A At ) 

DETERMINISM, in ethics, the name given to the theory 
that all moral choice, so called, is the determined or necessary 
result of previously existing mental, physical or environmental 
causes (Lat determinate, to prescribe or limit) The doctrine of 
determinism is opposed to the various doctrines of free will, known 
as voluntarism, libertarianism, indeterminism, and is commonly 
regarded as more or less akin to necessitarianism and fatalism 
There are various degrees of determinism It may be held that 
every action is causally connected not only externally with the 
agent’s environment but also internally with his motives and im- 
pulses In other words, if we could know exactly all these condi- 
tions, we should be able to forecast with mathematical certainty 
the course which the agent would pursue 
On this theory the agent cannot be held responsible for his action 
in any sense It is the extreme antithesis of indeterminism or in 
differentism, the doctrine that a man is absolutely free to choose 
between alternative courses (the liberum arbitrium mdijjerentiae) 
Since, however, the evidence of ordinary consciousness almost 
always goes to prove that the individual, especially in relation to 
future acts, regards himself as being free within certain limitations 
to make his own choice of alternatives, many deterrmnists go so 
far as to admit that there may be in any action which is neither re- 
flex nor determined by external causes solely an element of free- 
dom 

,Tffis view is corroborated by the phenomenon of remorse, in 
which the agent feels that he ought to, and could, have chosen a 
different course of action These two kinds of determinism are 
sometimes distinguished by the terms “hard” and “soft" determin- 

The controversy between determinism and libertarianism bulges 
largely on the significance of the word “motive” indeed in no other 
philosophical controversy has so much difficulty been caused by 
purely verbal disputation and ambiguity of expression JIow far, 
and in what sense, can action which is determined by motives be 
said to be free? 
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The scientific doctrine of evolution has gone far toward obliter 
ating the distinction between external and internal compulsion, 
e g , motives, character and the like Insofar as man can be shown 
to be the product of, and a link in, a long chain of causal develop 
ment, so far does it become impossible to regard him as entirely 
self-determined 

Even in his motives and his impulses, m his mental attitude 
toward outward surroundings, in his appetites and aversions, in- 
herited tendency and environment have been found to play a very 
large part, indeed many thinkers hold that the whole of a man’s 
development, mental as well as physical, is determined by external 
conditions 

In the Bible the philosophical-religious problem is nowhere 
discussed, but the Bible usually assumes the freedom of the human 
will It has been argued by theologians that the doctrine of divine 
foreknowledge, coupled with that of the divine origin of all things, 
necessarily implies that all human action was foreordained from 
the beginning of the world 

Such an inference as this is, however, clearly at variance with 
the whole doctrine of sm, repentance and the atonement, as also 
with the doctrine of eternal reward and punishment, which postu- 
lates a real measure of human responsibility, impossible without 
free will 

For the history of the free will controversy, see the articles, 
Tree Will, Prfdlstination (for the theological problems), 
Ethics, History of 

DETINUE, in law, an action whereby one who has an abso- 
lute or a special property in goods seeks to recover from another 
who is in actual possession and refuses to redeliver them ( See 
Contract, Tort) 

DETMOLD, the capital city of the former Land of Lippe, 
Ger , is on the east slope of the Teutoburger Wald, 25 mi S of 
Mmden, on the Herford Altenbeken line of the Prussian State rail- 
ways Pop (1939) 23,314 

The Renaissance chateau of the princes of Lippe-Detmold 
(1550) is an imposing building nearly in the centre of the town, 
while at the entrance to the large park on the south is the New 
Palace (1708-18), enlarged in 1850 Detmold possesses a natural 
history museum, theatre, etc Furniture, gloves, agricultural im- 
plements, etc , are made 

At a distance of about 3 mi to the southwest of the town of 
Detmold is the Grotenburg, with Ernst von Bandel’s colossal 
statue of Hermann, or Armimus, the leader of the Cherusci Det- 
mold (Thiatmelh) was in 783 the scene of a conflict between the 
Saxons and the troops of Charlemagne 

DETONATOR, device employing certain sensitive explosives, 
called initiating or primary, to cause explosion of other less sensi- 
tive materials, called high explosives Mercuric fulminate (q v), 
lead azide (q v ) and some organic diazo derivatives are used m 
the initiating charge of the detonators 

This charge is usually followed by a largei charge of a sensitive 
high explosive, such as tetryl or PETN, to enhance the initiating 
action of a detonator without employing a large quantity of a 
hazardous pnmary explosive The charge of a detonator is usually 
contained in a thin walled copper or aluminum capsule sealed 
against moisture 

Detonators are manufactured in various sizes, numbered 1 to 8, 
to indicate the strength of the charge they contain They may be 
exploded by heating electrically a thin bridge wire (of electric 
detonators) or by igniting the initiating charge (of blasting caps) 
by a fuze (9 v ) In some military fuzes the detonator is ex- 
ploded by the action of a primer 

Each high explosive requires a certain minimum size of de- 
tonator for a reliable initiation In general, the less sensitive to 
percussion aft explosive is (i e , the safer it is to handle), the 
stronger is the detonator required to explode it (See Explo- 
sives ) (GBK) 

DETROIT, a city of Michigan, US, fronting 12 mi along 
the Detroit river and covering an area of 140 sq mi , was founded 
and named by the French under the command of Antoine de la 
Mothe Cadillac July 24, 1701 Detroit (“City of the Straits”) is 
strategically located on the Great Lakes Across the river is 


-DETROIT 

Windsor, Ont , a gateway to Canada Because of the course of 
the Detroit river, Windsor lies south of Detroit Detroit has a 
moderate climate with a mean average temperature of 48 6° F and 
an average rainfall of approximately 31 S3 in , equally distributed 
throughout the year Average humidity is 71% , altitude is 581 ft 
above sea level 

Population — In 1820 the population of Detroit was 1,422 By 
1830 the population rose to 2,222 and to 9,102 by 1840 Better 
railroad service led to continued growth, and by 1850 the popu 
lation was 21,019, it was 45,619 in i860, 79,577 m 1870 and 285,- 
704 in 1900 

The coming of the automobile and related industries gave the 
City its greatest increase in population In 1900-30 more than 
1,250,000 additional persons established residence in the city 
In 1910 the population was 465,766, succeeding censuses were as 
follows (1920) 993,678, (19^0) 1,568,662, (1940) 1,623,452, 
(1950) 1,849,568 

The Detroit metropolitan district (Wayne, Oakland and 
Macomb counties) had 2,973,019 in 1950 — an addition of more 
than 500,000 since 1940 There are two independent cities (Ham- 
tramck and Highland Park) within the boundaries of Detroit 
Each has a population of nearly 50,000 

Detroit is one of the most healthful cities in the United States, 
with a death rate in 1949 of only 8 2 per 1,000 inhabitants 

Industry, Commerce, Communications — Fur was the only 
commodity early Detroiters sold outside their own community A 
few grist mills, soap factories and distilleries made products for 
local use m i8ro, the total volume was approximately $25,000 
annually 

Around 1830 shipbuilding was a vital industry By i860 steam 
engines and other machinery manufactured in the Detroit area 
had increased the total volume of business to more than $600,000 
annually By 1900 Detroit had a diversity of industries — foundry 
and machine shops, druggist preparations, stoves and furnaces, 
carriages, woodcrafts, meat packing and cigar making About this 
time several men in these industries became interested in the 
French inventions of the internal combustion gas engine In 1894 
Charles King caused much excitement when he drove his first car 
down a Detroit street 

Others fostered this new development and the automobile in- 
dustry was born and nurtured m Detroit Pioneers in the field 
were Ransom Olds, Henry Leland, the Dodge brothers, W C 
Durant and Henry Ford Ford’s name and automobiles came to 
be almost synonymous His first automobile was a two cylinder 
machine mounted on a light chassis geared to rubber-tired bicycle 
wheels 

Ford’s outstanding contribution to the industry was the develop 
ment of the assembly line in mass production With 0 4% of the 
United States population m 1904, Detroit was making one-fifth of 
the nation's automotive products 

By mid-century Detroit was making one-half of the products of 
the country’s largest industry It also ranked at or near the top 
mUS production of pharmaceuticals, adding machines, foundry 
products, machine tool accessories, ranges and heating devices, 
paints and heavy chemicals Other important industries include 
machinery, stampings, hardware, wirework, machine shop prod- 
ucts, rubber products and electrical household appliances About 
1920 Detroit became a steel centre because of the availability of 
raw materials and the demands of its local industries for steel 
The chemical industry m Detroit also prospered after discovery of 
a layer of rock salt 34 ft thick, 1,000 ft below the surface The 
mine has about 60 mi of tunnels, and the supply is believed to be 
unlimited 

World War II brought more prime contracts for war materials to 
Detroit than to any other area in the United States Reconversion 
to peacetime production was accomplished speedily 

The Michigan customs district ranked third in foreign trade in 
the United States at mid 20th century, with exports totalling 
$653,300,000 during 1949 The Great Lakes waterway is the prin 
cipal means for carrying on this trade, which accounts for $1 out 
of every $7 spent in the Detroit area About 300 items are im- 
ported for use in the production of automobiles Facilities es- 
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sential to international commerce are available in Detroit, which 
is a port of call for cargo boats including ocean going freighters 
operating on the Great Lakes Passenger, cruise and excursion 
lines provide regular service 

There are nine major railroad systems operating out of the city 
Seven commercial air lines use the facilities of Willow Run air- 
port, City airport and Wayne County airport provide additional 
terminals for private passenger and freight carrying air lines 
Four major bus lines serve the entire industrial area and connect 
with a nation wide system 

Within Detroit, the public transportation system operates over 
1,200 route miles Deliveries are made by more than 200 motor 
truck carriers throughout the U S and Canada Trade with 
Canada is facilitated by two tunnels, a bridge and three railroad 
car ferries There were 650,000 passenger cars and 70,000 pri- 
vately owned trucks m use m the city in 1950 

Eleven AM and FM radio and three television stations were 
broadcasting from Detroit at mid 20th century Three daily 
newspapers, the Free P/ess, News and Times, had a combined duly 
circulation of 1,302,000 

Detroit’s rapid industrial growth has piesented many problems, 
complicated by business booms depressions and war To meet 
them, better planning of production, low cost housing, slum clear 
ance and labour management received the constant attention of 
civic leaders 

Industrial and civic groups co operated on two major projects — 
a United Fund drive, whereby all agencies soliciting contributions 
concentrate their efforts into one sustained drive for funds, and a 
commission to study plans and obtain funds to expand the hospital 
facilities m the city There were 60 hospitals m Wayne County 
at mid century 

Government — Detroit has a mayor-council, nonpartisan type 
of government A new charter was adopted in 1918 whereby the 
mayor, city clerk, city treasurer and board of education are elected 
at large The mayor has broad powers to appoint most of the 
administrative officials and commissions — board of assessors, board 
of health, city planning, public lighting, water, street railway, 
fire, public welfare, police and other commissions The common 
council consists of nine members, elected at large The councilman 
receiving the most votes at the election automatically becomes 
president of the council and acting mayor in the absence of that 
official 

After the federal government began its housing program in 1934, 
Detroit promoted and sponsored slum clearance and low-cost 
housing Wide streets and expressways were built to accommo 
date the many private automobiles and buses that pour into the 
city from the outlying mdustnal and residential communities of 
River Rouge, Dearborn, Ecorse, Wyandotte, the Grosse Pointes, 
Lincoln Park, Melvmdale, Allen Park, Inkster, Ferndale, Pleasant 
Ridge, Royal Oak, Bloomfield, Hazel Park, Berkley, Roseville, 
East Detroit, St Clair, Centerline and Birmingham 

Within the downtown loop are most of the city’s largest office 
buildings, its great hotels, department stores and banks The 
Penobscot building, 47 stones, is the tallest skyscraper Largest 
office building outside the loop is the General Motors building m 
the new centre area The financial and banking firms are centred 
around Griswold street Many exclusive shops are to be found on 
Washington boulevard 

In 1950 municipal planning included a new civic centre, a river 
front drive and extended parking facilities in the downtown area 
The civic centre is located on a 58 3 ac site along the Detroit 
river at the hub of the radial pattern of the city The plan called 
for seven main buildings Veterans’ Memorial building (completed 
m 1950), city county building, civic auditorium, a convention hall, 
an exhibition area, a state building and a federal building Many 
unsightly and antiquated structures were removed to provide space 
for this project 

Education — There were 251,897 regularly enrolled students 
in 1950, including 20,257 at Wayne university, which is part of the 
public school system The physical plant totalled 270 school build 
ings, including 22 high schools and 10 trade schools Parochial and 
private schools numbered 146, with 79,171 students enrolled 


277 

Higher education is provided by Wayne univi-rsitv, University of 
Detroit Marygrove college, Detroit Institute of Technology, Uni 
versitv of Michigan extension service and Highland Park Junior 
college Several private schools add fame to the community 
Cranbrook Academy of Art, Edison institute at Greenheld Village, 
and Merrill Palmer, a pioneer in the held of home economics 

Early in the history of Detroit sudi men as Father Gabriel 
Richard, John Monteith and Augustus Woodward recognized the 
vital need of free educational opportunities and directed their ef 
forts toward promoting these advantages for Detroiters In 1841 
a bill was passed to establish free puhlic schools for all children 
between the ages of 4 and 17 The board of education had 2 m 
spectors from each waid, or 12 men, and the mayor and a recorder 
as ex officio members, and the city was incorporated into one school 
district This act was modified later, but the pattern remained 
much the same 

In 1918 an act provided for a board of education with seven 
members elected at large, a few at a time with no party designa 
tion The board has entire charge of the public schools, with 
certain veto rights given to the miyor and appropriations subject 
to revision by the mayor and the common council 

A census taken every yeir of children of school age is the basis 
for appropriations from the primary school interest fund When 
the foreign born were coming to Detroit m lirge numbers to work 
m the factories, the public schools set up night schools for in 
struction leading to citizenship, and from this a well rounded 
program of adult education developed During World War II 
using these facilities, skilled workers were trained for war produc 
tion in a short time 

Culture and Recreation —There are 22 branches to the De 
troit Public library About 350000 registered borrowers were 
drawing about 4,000 000 books annually at mid-20th century The 
main library is located in the cultural centre, with the Detroit 
Institute of Arts, the Rackham Educational memorial, the Chil 
dren’s museum, the Detroit Historical museum and Wayne uni 
\ersity near by The Institute of Arts, a municipally owned 
museum, houses paintings, sculptures and decorative arts from 
prehistoric to the modern The Children’s museum contains 
mobile exhibits to assist m supplementing the current curriculum 
of the public schools 

Henry Ford’s Greenfield Village and Edison museum are devoted 
exclusively to U S historical buildings machines and products 
There Thomas A Edison is immortalized 111 the restoration of his 
Menlo Park laboratory The village embodies 200 ac of historical 
buildings moved from their original sites and restored for posterity 
There are approximately 1,100 churches of all denominations in 
Detroit 

Recreational facilities of the metropolitan area have been sup 
plemented by Wayne county and the state of Michigan with 
parks, camping and picnicking sites, fishing and hunting sites bath 
ing beaches and amusement parks Within the city of Detroit 
itself there were 46 parks at mid-century, covering 3,400 ac main- 
tained by the city 

Belle Isle, a 1,000 ac island in the Detroit river, is notable 
fonts beautiful drives, virgin forests, formal rose gardens carillon 
tower, monuments and fountains, picnic ind playground areas 
bridle paths, golf course, artificial lakes city zoo, casino, aquarium 
bathing beach, botanical conservatory, outdoor theatre yacht 
basin and private yacht clubs Another large park is River Rouge 
park, comprised of 1,204 ac with many recreational provisions 
a large municipal nursery, golf course, winter sports facilities and 
swimming pools There are numerous neighbourhood block parks 

Convention hall is the scene of many annual events a flower 
show, builder’s show, automobile show, sports show and many 
trade shows In 1948 an annual air show was organized by the 
various air minded groups ot the city Automobile and other in- 
dustrial plants maintain visiting hours for tounsts 

History — Fort Pontchartrain du Detroit was settled under the 
leadership of Antoine de la Mothe Cadillac Cadillac was trans- 
ferred to the governorship of Louisiana in 1710 and shortly after, 
hostilities broke out between the settlers and the Fox Indians of 
Wisconsin From 1717 until the French and Indian War and the 
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end of French rule ir North America, the residents of the fort de- 
voted themselves to trade and agriculture On Nov 29, 1760, the 
fort surrendered, without resistance, to Maj Robert Rogers of the 
British aim> Under British control there was a decline m popu- 
lation and tilde 

John Jay negotiated a treaty with England after the American 
Revolution, and the U S flag was raised over the fort The na- 
tional government recognized Detroit as a port of entry and rep 
resentative government was established The first post road was 
opened to Monroe, Mich , in 1801 
In Jan 1 802 the town of Detroit was incorporated A land office 
was opened by the federal government in 1804 Congress created 
the Michigan teintory, which included what are now Michigan, 
Wisconsin and a part of Minnesota, and m 1805 Detroit was made 
the capital of the territory 

The same year fire destroyed all but one building in the town, 
which was rebuilt on a plan submitted by Pierre Charles l’Enfant, 
the French engineer who designed Washington D C , the plan was 
of the same general radial pattern as the U S capital Each 
citizen who had his home destroyed was awarded a larger lot, re 
suiting in a city of openness During the War of 1812 Gov 
William Hull surrendered the town to English forces under 
suspicious circumstances The attackers had met with no re- 
sistance The British maintained their control of Detroit until 
the battle of Lake Erie on Sept xo, 1813, when Lieut (later 
Comm ) Oliver Perry defeated the British 
Detroit was incorporated as a city in 1815, but it was not until 
1824 that the first mayor was elected — Gen John R Williams 
The opening of the Erie canal in 1825 provided better communi- 
cations with the east, and many pioneers sought land in Detroit 
and vicinity 

When Michigan was admitted to the union in 1837, Detroit 
became the capital and remained so until 1847, when the capital 
was moved to Lansing Detroit was an important terminal for 
the Underground Railroad for runaway slaves transported to 
Canada before the Civil War 

Bibliografhv — Silas Farmer, The History of Detroit and Michigan 
(1889), George B Catlm, The Story of Detroit, 2nd ed (1926), 
Arthur Pound, Detroit, Dynamic City (1940), George W Stark, City 
of Destiny (1943) , John C Lodge, I Remember Detroit (1949) » John 
R Stewart, Facts and Figures about Detroit (1950) (L F M ) 
DETROIT LAKES, a city of Minnesota, U S , and seat of 
Becker county, in the western part of the state The population 
was 5,787 id 1950 and 5,015 in 1940 by the federal census It is 
served by the Northern Pacific and the Minneapolis, St Paul and 
Soo Ste Mafie railways, and is the junction of federal highways 
10 and 59 It has a mayor-council form of government The 
electric, water and sewerage utilities are municipally owned The 
surrounding area is good agriculluiul countrv studded vilh manv 
lake , one of tne largest being Detroit lake The»e atm cl a large 
summer Lourist and winter-sports trade 
A short distance to the north is the White Earth Indian reserva- 

DETTINGEN, \ Huge of Germany (Bavana), 10 mi N W 
01 Aschaffenburg, scene of the lnttle or Detlingen (1743) (see 
Au&nuw SuitrssioN W vr or rm,) 

DE TUCIC, SERGE (1873-1940), Croatian playwright, 
was horn in Tozcga, Croatia, later Yugoslavia 
Alter working as a sculptor for .1 short time he began to write 
101 the theatre His play Truly Dom (1896) was ti instated into 
several languages and was widelj pioduced in southern Lurope 
In 1904 king Ferdinand of Bu'gana made him Im, first director 
of the National theatre in Sofia During \\ orld \\ 11 I he wenL to 
London, where m 1914 he published a book on tl e Slav nations 
and later wrote a play, 7 he Liberators, produced 1 ndcr the spon- 
sorship of George Bernard bhaw and II lckham bleed 
He was tor two years professor of SI ivonu languages in King’s 
college, London 

In 1918 be went to the United States He died in New York 
city, Sept 25, 1940, 

DEUCAtlON, in Greek legend, son of Prometheus, king 
^ of Phthia in Thessaly, husband of Pyrrha and father of Hellen, 
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the mythical ancestor ot the Hellenic race When Zeus had 
resolved to destroy all mankind by a flood, Deucalion constructed 
a boat m which he landed on Mt Parnassus with his wife 

Having offered sacrifice and inquired how to lenew the human 
race they were ordered to cast behind them the “bones of the 
great mother’ , that is, the stones fiom the hillside Those 
thrown by Deucalion became men, those thrown by Pynha, 
women 

DEUCE, a term applied to the “two” of any suit of cards, or 
of dice It is also a term in tennis when both sides have each 
scored thiee points in a game, or five games in a set, to win 
the game or set two points or games must then be won consecu- 
tively, and the players return to a position of equality as often 
as they cannot score two such points or games consecutively 
The earliest instances in Enghsh of the use of the slang expression 
“the deuce” m exclamations date from the 17th century 

DEUS, JOAO DE (1830-1896), the greatest Portuguese poet 
of his generation, was born at Messines m Algarve on March 8, 
1830 Matriculating m the faculty of law at the University of 
Coimbra, he settled in the city, dedicating himself wholly to the 
composition of verses, which circulated among professors and 
undergraduates m manuscript copies 

In the volume of his art, as in the conduct of his life, he prac- 
tised a rigorous self control He printed nothing previous to 1855, 
and the first of his poems to appear m a separate form was La 
Lata m i860 

In 1862 he left Coimbra for Beja, where he was appointed editor 
of 0 Bejense, and four years later he edited the Folha do Sul As 
the pungent satirical verses entitled Eleifoes prove, he was not an 
ardent politician and, although he was returned as Liberal deputy 
for the constituency of Silves m 1868, he acted independently and 
promptly resigned his mandate The renunciation implied in the 
act, which cut him off from all advancement, is m accord with 
nearly all that is known of his lofty character 

In 1868 his friend Jose Antonio Garcia Blanco collected from 
local journals the senes of poems Flores do campo, which is sup- 
plemented by the Ramo de flores (1875) This is Joao de Deus’s 
masterpiece 

The Folltas soltas (1876) is a collection of verse in the manner 
of Flores do campo, brilliantly effective and exquisitely refined 
Within the next few years the wnter turned his attention to edu- 
cational problems This was a misfortune for Portuguese litera- 
ture , his educational mission absorbed Joao de Deus completely 
and is responsible for many publications which were of no literary 
value A copy of verses in Antonio Vieira’s Gnnalda de Marta 
(1877), the Loas d Vtfgem (1878) and the Proverbios de Salomao 
are evidence of a complete return to orthodoxy during the poet’s 
last years 

He died at Lisbon, Port, on Jan ii, 1896, and was accorded 
a public funeral m the National Pantheon at Belem 

Next to Luis de Camoens and perhaps Joao Garrett, no Portu- 
guese poet was more widely read, more profoundly admired than 
Joao de Deus, yet no poet in any country was more indifferent to 
public opinion and more deliberately careless of personal fame 
He is not responsible for any single edition of his poems, which 
were put together by ill informed enthusiasts who ascribed to 
him verses that he had not written, he kept no copies of his com- 
positions, seldom troubled to write them himself and was content 
for the most part to dictate them to others And yet, though he 
never appealed to the patriotic spirit, though he wrote nothing 
at all comparable in force or majesty to the restrained splendour of 
Os Lustadas, the popular instinct which linked his name with that 
of his great predecessor, Camoens, was just For Camoens was 
his model, not Camoens of the epic, but the Camoens of the 
lyrics and the sonnets, where the passion of tenderness finds its 
supreme utteiance Theophilo Braga, who published Deus’s scat- 
tered minor prose writings and correspondence, noted five stages 
of development in his artistic life — the imitative, the idyllic, 
the lync, the pessimistic and the devout phases 

But it is as the singer of love that Joao de Deus delights poster- 
ity as he delighted his own generation The elegiac music of 
Rachel and of Marma, the melancholy of Adeus and of Remotnho, 
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the tenderness and sincerity of Miu casto lino, of Laguma cdtcslc, 
of Descal^a and a score more songs are distinguished by the large, 
vital simplicity which withstands time It is piecisely in the qual 
lty of unstudied simplicity that Joao de Deus is incomparably 
strong The temptations to a display of virtuosity are almost lr 
resistible for a Portuguese poet , lie has the tradition of virtuosity 
in his blood, he has before him the eximple of all contemporaries, 
and he has at hand an instrument of wonderful sononty and com- 
pass Yet not once is Joao de Deus clamorous or rhetorical, not 
once does he indulge in idle ornament His prevailing note is that 
of exquisite sweetness and of reverent purity, yet with all his 
caressing softness he is never sentimental, and, though he has not 
the strength for a long fight, emotion has seldom been set to more 
delicate music 

Had he included among his other gifts the gift of selection, had 
he continued the poetic discipline of his youth insteid of dedicating 
his powers to a task which well as he performed it, might have 
been done no less well by a much lesser man, there is scarcely any 
height to which he might not have risen 

DEUSDEDIT, or Adeodatus, pope and saint (?-6r8), be 
came pope on Oct 19, 615, and died on Nov S 618 The few 
decretals ascribed to him are unauthenticated and nothing is really 
known about him 

He is said to have been the hrst pope to use leaden seals for 
pontifical documents Trom these seals came the word bull 
{bulla, a “leaden seal”) 

DEUSSEN, PAUL (1843-1919), German philosopher and 
Sanskrit scholar was born at Oberdreis on Jan 7, 1843 He 
taught at Berlin (1881-89), and then became professor of phi 
losophy in Kiel where he died on July 7, 1919 As a philosopher, 
Deussen regarded the spatial world and objects as forms of the 
all important empirical consciousness The reality for him lay in 
a nonspatial, nontemporal and noncausal sphere to which we at 
tain by moral activity rather than by intellect 

DEUTERIUM AND TRITIUM Deuterium and tritium 
are the isotopes of hydiogen of atomic weights 2 and 3 respectively 
The formei is a stable atomic species found m natural hydrogen 
compounds (water being the most abundant) to the extent of 
o 014% to o 013% The latter is a radioactive species emitting 
negative beta particles of 19,000 electron volts energy and having 
a half life of 12 5 years, it occurs in natural water (Norwegian 
snow) with an abundance of io -1 * of that of natural hydrogen 
The names, symbols and some atomic constants of the three hydro 
gens and the neutron are given in Table I 


Table I —Atomic Constants of Neutron and Hydrogens 
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Deuterium was discovered (1931) by H C Urey with the help 
of F G Brickvvedde and G M Murphy Urey, using the third law 
of thermodynamics and the Debye theory of the solid state, pre 
dieted a difference in vapour pressures of Hj and HD and thus the 
possibility of separating these substances by distillation of liquid 
hydrogen The deuterium was detected in the residue of a dis 
Dilation of liquid hydrogen by its atomic spectrum L W Alvarez 
and R Comog (1939) discovered tritium by bombarding deu- 
terium with high energy deuterons, 

D^D^H'+T 3 (1) 

W F Libby and A V Grosse showed that it is present in natural 
water Neutrons produced by the action of cosmic rays probably 
produce this tritium by reacting with nitrogen m the high atmos- 
phere, 

NW+n^C’s+T 3 (a) 

Deuterium was first prepared in pure form by G N Lewis using 


the electroivtic method of concentration discovered by E \\ 
Washburn When a vvatei solution of an elictrolyte (NaOH 
usually) is clectiolyzed, Lhe hydrogen pioduccd contains a sm filer 
traction of deuterium than the water and hence deuterium is con 
centrated in the residue Very nearly pure deutuium oxide (heaw 
water) is secured when the residue is reduced to ot the 

original water This method of preparation w is used before World 
War II for the commcrcnl preparition of D >0 and liter in Norvviv 
for the large scale preparation During the war other methods for 
the preparation of D 2 0 were devised and subsequently used to pro 
duce large quantities of this substince These methods depend 
upon the substantial differences in chemical and phvsical prop 
cities of the compounds of pi ofium and deuterium F G Brick 
wedde used the distillation of liquid hvdrogen to produce hydrogen 
dcuteride (HD) and studied its properties (fie below) 

Tritium is produced most cllectively by the nuclear reaction 
between Li' and neutrons from nuclear fission reactors, 1 1 , 

Li r +n' = Hc'+r (3) 

The compounds of the thiec hydrogen isotopes differ quinti 
tatively .n their physical properties though they are very simfiir 
to each other qualitatively This is shown by the phvsical prop 
erties ot the waters ( see Table II) and of the elementary sub 
stances ( see Table III) The same is true of their chemical prop 
erties as is illustrated by the exchange reactions, 

HD+HiO = H 2 +HDO, K (at 25° 0 = 36 

HT +HiO = Hr+HTO, k (at 23° C) = 6o 

If the protium and deuterium or tritium compounds had exactly 
the same chemical properties, the equilibrium constant for each 
reaction would be unity Since both constants are greater than 
unity the ratios of the isotopes D/H and T/H are less in the hy 
drogen gases than in the corresponding waters when equilibrium is 
established Similar differences aie characteristic of other ex 
change reactions of this type Such differences m properties are 
potentially useful for devising sepiration processes for protium 
and deuterium 

The velocities of reactions of the compounds containing 
deuterium or tritium are usually less than those in which protium is 
present and these differences are often large Protium reacts 13 4 
times as rapidly with chlorine at o° C than docs deuterium 
The nucleus of the deuterium atom, the deuteron, proved to lie 
especially usetul in understanding the structure of Uomic nuclei 
It consists of one proton and one neutron and hence is the nuclear 
two body problem just as the hydrogen atom consisting of one 
nucleus and one electron is the two body problem of atomic struc- 


Table II —Phvsical Properties of the Waters 
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Table III —Physical Properties of the Elementary Substances 




DU 

Da 

T t 

Gram molecular volume of the solid 
(cc ) at the triple point ( h. ) 
Triple point K 

Vapour pressure at triple point (mm ] 
Boiling point ( X ) 

Heat of fusion at triple point 

Heat of vapourisation (cal /mol at 
temperature shown) 

38 o* 1 
216 

(ao 19 ° K ) 

31 8+ 

16 60 

92 8 

38 

(nw K) 

20 4f> 

18 71 

128 A 

21 67 

(£% K) 

(7fTK) 


ture and theory Because of the comparative simplicity of the 
theoretical problem it has been possible to compare theoretical 
calculations effectively with observational data The theory shows 
that the attractive forces between the neutron and proton are 
very short range in character and cannot follow any inverse square 
law They appear to be the meson forces introduced by H Yu- 
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kiwi The normal state of the deuteion is ;l Si, with i binding en 
ergy of 1 1S6000 election volts this is the only stable stite 
The triton consists of two ncutions and one proton and ilreidy 
presents a three body problem of much greater complexity, but 
‘till of great usefulness in these problems 

The biologic il effects of deuterium oxide lie of considerable 
interest It has been established thit neither plints nor lnimils 
continue to live and thrrve m water containing deuterium oxide 
of high concentrations At mid 20th centurv, no case of acclimati 
/ ition to the deuterium oxide was known 

Both deuterium and tritium are very useful as isotopic tracers 
m the in\ estigation of chemical and biochemical leactions The 
nthcr muked diffeiences in chemical properties aie sometimes 
troublesome (more so in the ctse of tritium than in thit of deu- 
terium) Deuterium particulaily has been used in this way since 
it is readily available and easy to analyze These tracers made 
possible a much greater understanding of biochemical processes 
In general the heavier isotopes of hydrogen have proved to be of 
interest in so many aspects of the chemistry of hydrogen that no 
general review is possible since an adequite review would cover 
the entire chemistry of the element 

Deuterium oxide is useful in atomic energy engineeiing prob- 
lems as a moderator in reactors II has the advantage of being a 
liquid which absorbs neutrons only slightly, with an absorption 
cross section of only o 00092X io~ 24 cm 1 for D >0 as compared 
with 0 6Xio~ 1 cm 2 for H >0 At mid-century it was expected to 
be of great industrial use 

Because of their low atomic numbers, 1 e , charges on their 
nuclei, dtutenum and tritium are of interest in connection with 
thermonuclear reactions I he mass change in reaction (1) is 

0 004 2S 1' and using the relativity relation between mass and en- 
ergy, namely, E = mc z , this gives 4 5X10 13 calories pei gram atom 
of deuterium Thus about 0 1% ot the mass is converted to heat 
energy Tritium is likewise capable of liberating large quantities 
of energy but must be produced by costly processes, while deu 
tcrium is relttively inexpensive At mid centurv, controlled ther- 
monuclear reactions suitable for sources of power seemed unlikely 
to be devised in the near future 

Bibliograi hy — H aiold C Urey and Gordon K Teal, “Hydrogen 
Isotopes of Atomic Weight Two,” Review of Modern Physics, vol vii 
(193O. A Dukas, Light and Heavy Hydrogen (Cambtidge, 1935), 

1 Kirchrur, ‘Tlementumwandlung durch schnelle Wasserstoftkerne," 
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Bnckwedde, “Thermal Properties of Hydrogen,” J Ris Rat But of 
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DEUTERONOMY, the fifth book of the Law in the Old 
Testament The name is a Greek mistranslation of the term 
Mtshneh hat Torah, “copy of the Law,” found m Deut xvu, 18, 
and Josh vm, 32 It is ostensibly an account of the Law as given 
by Moses just before his death in the plains of Moab, the theory 
of the book being, apparently that the Law given 38 years earlier 
at Horeb was confined to the “Ten Words” (see Decalogue), 
and that the present precepts are offered as a rule for life in the 
country which Israel will soon enter 

Contents and Structure — The book falls into the following 
well-marked divisions (1) 1, i-iv, 43 Introductory discourse by 
Moses, mainly a historical retrospect (2) iv, 44-xi, 32 A sec- 
ond introduction, consisting of a repetition of the Decalogue and 
an exhortation to observe the Law (3) xu-xxviu A code con 
taming both religious and civil laws and including m ch xxvh in- 
structions for the solemn ratification of the Law after the conquest 
of Canaan, (4) xxix-xxxi Concluding exhortation, with Moses’ 
farewell to Israel (5) xxxn and xxxm Two poems ascribed to 
Moses, the latter being a collection of tribal songs similar in form 
to Gen, xhx (6) xxxiv The death of Moses 

The original extent of the book is not fully determined It may 
well have begun with iv, 44, or even with xu, 1 (though this is 


less probable) Ch xxvn, xxix-xxxiv may have been later appen- 
dices and it is extremely unlikely that the two poems formed 
a part of the original book There are signs of a double tradition 
e g , xu, 2-7 and 8-14, cover the same ground ostensibly The 
curious variation between the use of the second plural and the 
second singular in addressing Israel has led some scholars to be 
lieve that we have heie the interweaving of two different docu 
ments, though it must be admitted that the two forms interchange 
so frequently and irregularly that analysis on this basis is most 
precarious The tone and style of the book are very clearly 
m irked The whole has a humanitarian outlook, which is mani- 
fested both in modifk itions of existing laws and in the promulga- 
tion of new regulations It thus contains repeated exhortations 
to love Yahweh and to recognize His love to Israel The ritual 
and ceremonial elements are comparatively slight 

Date — 1 Comparative There are three other codes with 
which Deuteronomy may be compared and the relation of the 
book to the work of some of the prophets, especially Hosea and 
Ezekiel, is of importance In its present form it seems to be later 
than the Book of the Covenant (Exod xx-xxm) and Hosea and 
eaiher than the Priestly Code and, probably, Ezekiel It may also 
be a little earlier than the Law of Holiness, though the affinities 
between these two documents suggest some connection The order 
JE, D, Ezekiel, P, is, however, generally accepted 

2 Absolute Part of the importance of Deuteronomy for the 
history of Hebrew literature and thought lies in the fact that 
it seems possible to assign an actual date to its promulgation Its 
main ritual provision, the concentration of sacrifice, finds prac- 
tical expression m the religious measures of Josiah, 621 b c 
(II Kings xxn, xxm) and Deuteronomy, or a nucleus of the book 
has therefore been identified with the Book of the Law found by 
Hilkiah in the temple If that view be correct, then Deuteronomy 
is a “program” based on the teaching of the 8th century prophets 
and compiled during the 7th centuiy 

While this is the “regnant hypothesis,” it has not passed un- 
challenged It involves two difficulties One is that the provisions 
— or some of them — intended to meet the new order are unwork 
able in practice Fven in II Kings xxm, 9, it is stated that the 
puests of the local sanctuaries, brought to Jerusalem as prescribed 
in Deut xv 111, 6-8, were not peimitted to share m the offices per 
formed by the Jerusalem priesthood in the temple The other 
difficulty is that while the reform of Josiah tended to exalt Jeru 
salem, the Book of the Covenant (on which the Deuteronomic 
code is clearly based) and the historical traditions followed in 
Deuteronomy are of northern provenance, belonging to E rather 
than to J Attempts have been made to solve these problems 
by throwing the date of the book either forward or backward 
Here it can only be remarked that these solutions raise other 
difficulties which would also have to be solved 

Whatever the exact date of the book may have been, its influ 
ence on Hebrew literature and thought is undeniable In its spirit 
and from its point of view the Book of Kings was written, and 
some of the material now found in our prophetic books (espe 
cially Jeremiah) bears the same stamp, alike in matter and in 
style It sprang out of and represents one of the most important 
schools of thought m the history of Israel 

Bibliography — In addition to commentaries and works on biblical 
criticism (on which ice Bible Old Testament ) see especially R H 
Kcnnttt, Deuteronomy and the Decalogue, and A C Welch, The 
Code of Deuteronomy See also Judaism (T H R ) 

DEUTSCH, IMMANUEL OSCAR MENAHEM (1829- 

1873), German orientalist, was born of Jewish extraction at Neisse 
on Oct 28, 1829 His studies at the University of Berlin made 
him an excellent Hebrew and classical scholar, and m 1855 he be- 
came assistant m the British Museum library 

Deutsch worked intensely on the Talmud and contributed more 
than 190 papers to Chambers’s Encyclopaedia His famous article 
on the Talmud in the Quarterly Review for Oct 1867 was trans 
lated into many European languages He died at Alexandria on 
May 12, 1873 His Literary Remains were edited by Lady Strang- 
ford in 1874 

DEUTSCHE BANK, established in 1870, became Germany’s 



largest commercial bank as a result of numerous mergers The 
absorption of banks m western Germany strengthened its position 
m the highly industrialized Ruhr area The merger with the 
Disconto Gesellschaft in 1929 united Geimany s two largest binks 
The combined institution was called the Deutsche Bank The 
assets of the bank increased from ^,700000000 RM in 1938 
to 8 700,000,000 RM in 1943 About 85% of this increase con 
sisted ot government securities, which accounted for 59% of total 
issets in 1943 The capital of the bank was raised from ijO 000 - 

000 RM to 160 000 000 RM in 19 jo because of the n ing volume 
of deposits and the increase in participations in foreign banks 

The head office of the bank was in Berlin In 1941 the bank had 
489 branches and agencies Particularly hefoie and during World 
War II it developed an extensive foreign svstem, with branches in 
many countries including Tuikey, Czechoslovakn and Poland, in 
addition it obtained controlling interests in foreign banks Its sub- 
sidiary, the Deutsche (Jberseeische Bank, was the largest and most 
influential German bank for South America, in 1938 it had 21 
branches, mainly in Argentina, Brazil, Chile, Peru, Uruguay and 
Spain 

The bank had close relations with numerous industrial enter- 
prises Important firms, such as Siemens and Halske A G , I G 
Farbemnduslrie A G and Mannesmannrohren Werke A G were 
represented on its board of directors The head office of the bank 
in Berlin was closed in 1945, and its branches m eastern Germany 
were liquidated (H A Ah) 

DEUTSCHER LANDER, BANK, is the central note 
issuing bank of western Germany It was established in 1948 in 
Frankfurt as part of the Allied decentnb/ation of the German 
banking svstem replacing the Reichsbank ( q v ) 

The bank is the “bank of the Land central banks ” Its board 
of directors consists of a chairman, the president of the board of 
managers and the presidents of the Land central banks The bank 
is not allowed to maintain branches or subsidiaries, but the Land 
central banks, with their numerous branches perform the functions 
of subsidiaries The bank is not subject to instructions of any po- 
litical body or public nonjudicial agency 
The bank’s transactions with central banks include purchase and 
sale of foreign exchange and valuable metals, acceptance of de 
posits , rediscount bills of exchange , and idvances against bills of 
exchange, treasury bills or other securities of the federal govern 
ment or the Lander It may grant the ft.de r il government short- 
term advances m anticipation of specific revenues, gencially not to 
exceed 1 500,000 000 DM It may act as fiscal agent for the fed- 
eral government and buy and sell its treisury bills and fixed 
lnterest-btanng securities in the open market 
The bank controls credit through its power to issue directives 
to the Land ecntral banks, reject bills bought for rediscount, 
change requirements for both minimum reserves the Land eentral 
banks must keep with it and those which commercial banks must 
keep with Land central banks, and alter the discount rate 
The bank had assets of 13,600,000,000 DM in 1950 Its capital 
of 100 000 000 DM was subscribed by the Land central banks in 
proportion to their deposits , annual profits, after establishment of 
reserves, are distributed to these banks in proportion to theit capi- 
tal participation (H A As) 

DEUTSCHKRONE, a town formerly in the cast of the Land 
of Prussia, Ger , between the two lakes of Arens and Radau, 15 mi 
N W of Schneidemuhl, a railway junction 60 mi N of Poznan 
Pop (1946) 7,816 
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DEUX-SEVRES, an inland department of western Trince 
formed in 1790 mamlv of the tluce disLnets of Poitou Thouusais 
Gatine and Niortais, added to a small portion of SunUmge and 
a still smaller portion of Aunis Area, 2 3.58 sq mi Pop (1946) 
312 7 a 6 It is bounded N by Maine et Loire, F by Vienne, S E 
by Chirentc, S by Chirente Miritmic ind W by Vendee The 
Sevre of Niort tmerscs the souLhern portion, and tht Skwe of 
Nantes (an affluent of the LoucJ drains the northwest There 
are three regions — the Gatine, 111 the north and centre the PI line 
m the south and the Mams— distinguished bv their geologinl 
ind physical charieter The Gatmt, formed of primitive rocks 
(granite and schists) is the continuation of the “Bocige’ of 
Vendee and Maine cl Loire Its suiface is irregular ind covered 
with hedges and clumps of wood or forests Application of lime 
has lmjirovcd the soil, which is naturally poot The Flame, rest 
mg on oolite limestone, is tiecless but fertile The M irus 1 low 
lying alluvial district in the extreme southwest, is extremely pio 
ductive when properly drained The highest poults, scvciul above 
700 ft , are found in a line of hills which begins in the centre of 
the department, to the south of Pulhenay and sLretehes noith 
west into the neighbouring dfcpaimcnt of Vendee It divides 
the region drained by the Sevre N intdise ind the Thouct (both 
affluents of the Loire) in the north from the basins of the Sevre 
Niortaise and the Charenle 111 the south 

The climate is mild the annual temperature at Niort being 52°, 
the rainfall nearly 23 in Winters are colder in the Gatine, sum 
mers warmer m the Plame 

Three quarters of the entire area of Deux-Sevres, which is 
primarily an agucultural department, consists of anble land 
Wheat and oats are the main cereals Potatoes ind mangel 
wurzels are the chief root crops Niort is a centre for the giowmg 
of vegetables (01110ns asparagus artichokes, etc ) and of angelica 
Much beetroot is r used to supply the distilleries of Melle Colza, 
hemp, rape and flax are also grown Vineyards are numerous in 
the neighbourhood of Bressuire in the north, and of Niort and 
Melle in the south The depaitment is well known for the Par 
thenay breed of cattle and the Poitou breed of horses, and good 
mules are reared in the south The system of co-operative dairy 
ing is practised in some localities 

The apple trees of the Gatine and the walnut tiees of the 
Plame bring t good return 

Some coal is mined, and the department produces building 
stone and lime 

There is manufacture of textiles (serges, druggets, linen, hand 
kerchiefs, flannels, and knitted goods) Tanning and leathei 
dressing are earned on at Niort and other places, and gloves are 
made at Niort 

Wool and cotton spinning hat and shoe making distilling, flour 
milling and oil refining are also main industries The dcptrlment 
exports cattle and sheep to Pans and Poitiers > also ceretls, oils, 
wines, vegetables and its industnal products 

The Shvre Niortaise and its tnbutary the Mignon furnish 19 
mi of navigable waterway The department is served by the 
Ouest-Etat railway It contains a large proportion of Protes- 
tants, especially in the southeast The three arrondisscments are 
Bressuire, Niort and Parthcnay, the cantons number 31, and tbf 
communes 357 

Deux Sevres is part of the region of the IX Army Corp: 
(Tours) and of the diocese atid the academie (educational or 
cumscnption) of Poitiers, where also is, its court of appeal 

Niort (the capital), Bressuire, Melle, Parthenay, bt Maixent 
Thouirs and Oiron are the principal places in the department 
Several other towns contain features of interest Among thesi 
are Airvault, where there is a church of the 12th and 14th cen 
tunes which once belonged to the abbey of St Pierre, and ai 
ancient bridge built by the monks, Celles sur-Belle, where then 
is an old church rebuilt by Louis XI , and again in the 17th cen 
tury, and St Jouin de-Marnes, with a fine Romanesque abbe; 
church with Gothic restoration 

DEV A, a Roman legionary fortress m Britain on the Dee a 
the site of the modern Chester (q v) 

DEV A, DEWA, in the Zoroastrian mythology the Dev: 
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were demons or evil spirits, but in the Indian Vedas, deva means 
a god, from Sanskr div, “sky ” In later Hindu, Buddhist and Jain 
literature the term denoted a god, demigod or spirit 

See A A Macdondl, Vedtc Mythology , E W Hopkins, Epc 
Mythology 

DEVADATTA, the son of Suklodana, who was vounger 
brother to the father of the Buddha ( Mahavastu , m 76) Both he 
and his brother Ananda, who were considerably younger than the 
Buddha, joined the brotherhood in the twentieth year of the Buddha’s 
ministry Devadatta, fifteen years afterwards having gained over the 
crown prince of Magadha, Ajatasattu, to his side, made a formal 
proposition, at the meeting of the order, that the Buddha should re- 
tire, and hand ovei the leadership to him, Devadatta (V may a Texts, 
111 238, Jataka, 1 14’) This proposal was rejected, and Devadatta is 
said in the tiadition to have successfully instigated the prince to the 
execution of his aged father and to have made three abortive attempts 
to bring about the death of the Buddha (Vtna ya Texts, m 241-250, 
Jataka, vi 131) Shortly afterwards, reiving upon the feeling of the 
people in favour of asceticism, he bi ought forward four propositions 
for ascetic rules to be imposed on the order These being refused, he 
appealed to the people, started an order of his own, and gained over 
500 of the Buddha’s community to jom m the secession We hear 
nothing furthei about the success or otherwise of the new order but 
it may possibly be referred to under the name of the Gotamakas, in 
the Anguttara (see Dialogues of the Buddha, 1 222), for Devadatta’s 
family name was Gotama But his community was certainly still in 
existence in the 4th century a d , for it is especially mentioned by Fa 
Hien, the Chinese pilgrim (Legge’s translation, p 62) And it possi- 
bly lasted till the ?th century, for Hsuan Tsang mentions that in a 
monastery in Bengal the monks then followed a certain regulation of 
Devadatta’s (T Watters, On Yuan Chwang , 11 191) There is no men- 
tion m the canon as to how or when Devadatta died, but the com- 
mentary on the Jataka, written in the 5th century ad , has preserved 
a tradition that lie was swallowed up by the earth near Savatthi, when 
on his way to ask pardon of the Buddha (.Jataka, iv 158) The spot 
where this occurred was shown to both the pilgrims just mentioned 
(Fa Hien, loc at p 60, and T Watters, On Yuan Chwang, 1 390) 
Bieliogr \phv — Vtnaya Texts, translated by Rhys Davids and H 
Oldenberg (3 vols , Oxford, rS8i-8s) , The Jataka, edited by V Faus- 
bdll (7 vols, London, 1877-97), T Watters, On Yuan Chwang (ed 
Rhys Davids and Bushell, s vote, London, 1904-05), Fa then, trans- 
lated bj J Lcgge (Oxford, 18S6) , MahSvastu (ed Tenant, 3 vols , 
Pans, X882-97) (T W R D ) 

DE VALERA, EAMON (1882- ) Irish politician, was 

born in New York city Oct 14, 1882, of a Spanish father and an 
Insh mother On the death of his father he was committed at 
the age of two to the care of his grandmother in County Limerick 
He was educated at the local National school, the Christian Brothers’ 
school at CharleviIIo, Blackrock College, and graduated from the 
Royal university In 19x0 he married Jane Flannagan by whom he 
had six chiidien Although a teacher of mathematics he was an en- 
thusiastic member of the Gaelic League In 1913 he joined the newly- 
formed Irish Volunteers He commanded a group of 50 in the Easter 
week rebellion (1916) and was the onlv leader to survive it The Brit- 
ish may have spared him because of his American birth Instead, he 
was sentenced to life imprisonment at Dartmoor 
Upon his release in the general amnesty of June 1917 he worked 
for the Republican cause, and after the secession of the Sinn Fein 
members from parliament to form an Irish parliament, he was made 
president of the Sinn Fein government In May 19x8 he was re- 
arrested on the charge of planning another rising and imprisoned in 
Lincoln Gaol, England In jail he pursued his mathematical inter- 
ests He escaped m Feb igig From Ireland he went to the United 
States, where, as president of the Irish Republic, he collected more 
than $5,000,000 for the revolutionary movement on the security of 
Republican bonds 

In 1921 he appointed plenipotentiaries to negotiate a settlement 
with the British government The treaty was not acceptable to him, 
for he demanded formal Independence from Britain The treaty was 
accepted by the Dad and. upheld in elections The Republican forces 
resisted the Free State government and De Valera was led to support 
their resistance 

in Auc 1923 he was imprisoned b\ the IVe 'bate govern nent 
Ipon his rekise m July 19:1 he resumed active bickr-hip of Sinn 
Fi.m as a Republican partv with a pohej of ibstcnt'on from the Dail 
Two jeart later Sinn Fun was split bv the decsion of a group led hi 
De Valera to lake the oath of allegnntt to thi king but onlv 1- “vi 
emptv political formula” Thu, group became Fi’tU’a Fail and n *< id 
the Dail m 1927 The part / wa« committed to remov ll 01 the mtb 
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the League of Nations assembly In 1937 the Free State declared itself 
sovereign, though ictaimng a voluntary allegiance to the ciown, and 
was lenamed Eire With De Valera as prime minister, or Taoiseach 

His relations with Neville Chamberlain were fnendlv The\ modi- 
fied the tariff war between Eire and Britain By an agreement with 
Chamberlain (1938), De Valera received the naval bases ol Cobh, 
Lough Swilly and Bcarhaven De Valera in turn supported the policy 
of appeasement After the outbreak of World War II he attempted 
to follow a policy of strict neutrality This policy was so widely 
suppoitcd in Eire that De Valera indicated that Eire would not par- 
ticipate in the war even if Northern Ireland were to be incorporated 
in Eire 

De Valera’s economic policies were modified during his years of 
power The economic war with Britain emphasized Eire’s dependence 
on the British maikct, and the awareness of this fact aftei 1938, plus 
the trade agreements with Britain, indicated a departure fiom the 
aim of self-sufficiency 

At home and abroad De Valera had senous trouble with the Irish 
Republican arm> He was committed to the cause of Irish national 
independence and fought agamst the treaty (1921) He constantly 
criticized the Cosgrave government for the repressive measures it took 
against the IRA He was unwilling to act severely or to condemn 
its terrorism unreseivedly , his patience was seveial times strained 
Finally in June 1939 the IRA was declarid an illegal organization 

After 16 years of unbroken rule, De Valera’s party lost its absolute 
majonty m the Dail It was replaced by a coalition government from 
1948 to 1951, when a Fnnna Fail victory again placed De Valera in 
office There are biographies of De Valera by Dwanc, S O’Faolam, 
Denis Gwynn and Desmond Ryan (F E Mn , X ) 

DEVELOPMENT COMMISSION The development 
commission was founded by act of parliament (1909) “to promote 
the economic development of the United Kingdom” by recom- 
mending advances for aiding and developing agriculture and rural 
industries, forestry (which passed to the foiestry commission on 
its creation m 1919), the reclamation and drainage of land, the 
development and improvement of fisheries and the construction 
and improvement of harbours After 1921 Ireland ceased to bene 
fit under the act There are eight commissioners appointed by 
royal warrant, one retires in each 3 ear, but may be reappointed 
The grants or loans recommended are made by the treasuiy from 
the development fund, into which the total amount paid by the 
exchequer was by the middle of the 20th centurv of the order of 
£1,500,000 annually The commissioners’ recommendations re- 
quire treasury appioval Befoi_ deciding upon an application 
from a body which is not a government department, the com- 
missioners must receive a report from the government department 
concerned The commissioners may frame schemes themselves 
with a view to their adoption by another body They may also 
appoint advisory committees to assist them Advances nnv be 
made to government departments, public authorities or educa- 
tional or other institutions but not to individuals or to associations 
or companies trading for profit 

In 1921, the Rural Industries bureau was set up to provide an 
intelligence and a technical advisory service for the development 
and improvement of rural industries in England and Wales It 
is financed from the development fund, whence grants are also 
made to rural community councils for work carried out under a 
general policy framed by the bureau A Scottish Country Indus- 
tries Development trust was created in 1935 to exercise similar 
functions Loans are made available to craftsmen for equipment 
and workshops Grants are also made to rural community councils 
toward the cost of their general community work 

To encourage people to remain in the countryside advances are 
made for the erection and improvement of village halls and to the 
national bodies in Great Britain responsible for women’s institutes 
in aid of their general work, for handicrafts instruction and to 
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as a fuel for gas turbines in the generation of electricity and for a 
lobster storage and marketing scheme 

Fisheries have been aided by grants for research with the as- 
sistance of a scientific advisory committee, to the fisheries depart 
ments and independent institutions with the object of studying 
the resources of seas, rivers and lakes Fishery harbours have been 
improved, particularly in Scotland 

DEVENS, CHARLES (1820-1S91), U S lawyer and jurist, 
wis born in Charlestown Mass , April 4, 1820 He graduated at 
Harvard college in 1838, and at the Harvard law school in 1840, 
and was admitted to the bar Throughout the Civil War he served 
in the Federal arm> becoming colonel of volunteers in July 1861 
and brigadier general of volunteers m April 18G2 After the war 
he was a judge of the Massachusetts superior court from 18G7 to 
1870, and was an associate justice of the supreme court of the state 
from 1873 to 1877, and again from 1881 to 1891 Fiom 1877 to 
1881 he was attorney general of the United States m the cabinet 
of Pres Rutherford B Hayes He died at Boston, Mass , on 
Jan 7, 1891 

Sie his Orations and Add) esses, with a memoir b\ John Codman 
Ropes (Boston, 1891) 

DEVENTER, SIR JACOB LOUIS VAN (1874-1922), 
South African soldier was born in the Orange Tree State He 
fought in the South African War of 1899-1902, becoming second 
in command to Gen Jan Christiaan Smuts during the lattei’s in 
vasion of Cape colony A colonel on the permanent stiff of the 
South African defense force Van Deventer served with distinction 
in German South West Africa, 1914-15 His gifts were shown 
later in the operations 111 East Africa, where in May 1917 he was 
appointed commander m chief m succession to Smuts He was 
then a major general, and was given the temporary rank of heu 
tenant general on becoming commander m chief Shortly after 
w ard, he was appointed KCB As commander m chief he brought 
the campaign to a successful end He died on Aug 27, 1922 (See 
East Africa Operations in ) 

DEVENTER, a town in the province of Overvsel, the Nether 
lands on the right bank of the Ysel, at the union of the Schipbeek, 
and a junction station 10 mi N of Zutphen Pop (1947) 44,089 
In the 14th century Deventer was the centre of the famous re 
ligious educational movement associated with the name of Gerhard 
Groot (qv ), who was a native of the town (see Brothers of 
Common Life) The Groote kerk (St Lebuinus) dates from 
1334 and occupies the site of an older structure of which the nth- 
century crypt remains 

The Roman Catholic Broederkerk, or Brothers’ church con- 
tains among its relics three ancient gospels attributed to St Le- 
buinus (Lebwin), the apostle of the Frisians and Westphalians 
(d c 773) TheBergkerk, dedicated m 1206, has two late Roman 
esque towers The town hall was built in 1693 In the fine square 
called the Brink is the old weigh house, now a school (Gym 
nasium), built m 1528, with a large external staircase (1644) 
The town library, also called the library of the Athenaeum, in- 
cludes many manuscripts and incunabula, and a 13th-century copy 
of Reynard the Fox The archives of the town are of considerable 
value Besides a considerable agricultural trade, Deventer has 
important carpet and textile factories (the Smyrna carpets being 
especially famous) 

In the church of Batbmen, a village 5 mi E of Deventer, some 
14th century frescoes were discovered German troops occupied 
Deventer in 1940 

DE VERE, AUBREY THOMAS (1814-1902) Irish poet 
and critic, was born at Curragh Chase, County Limerick, being 
the third son of Sir Aubrey de Vere Hunt (1788-1846), also a poet, 
whose verses and a drama, Mary Tudor, were published by his 
son in 1875 and 1884 Aubrey de Vere was educated at Trin- 
ity college, Dublin, and m his 28th year published The Waldenses, 
the first of his many volumes of verse and prose In many of his 
poems, notably in the volume of sonnets called St Peter’s Chains 
(1888J, he made rich additions to devotional verse After Mat- 
thew Arnold’s fine lefture on “Celtic Literature,” nothing perhaps 
did more to help the Celtic revival than Aubrey de Vere’s insight 
mto the Irish character and his reproductions of the early Irish 


epic poetry 

Sec Selections ed by G E Woodbcrry (New Yoih, London, 1894) , 
Geoffrey Taylor (cd ), Irish Polls of the Nineteenth Catluiy (London, 
I 95 i) 

DEVIATION, in magnetism (qv), the horizontal angle 
through which a magnetic needle 15 deflected away from the mag 
netic meridian by the iron in a ship (see Compass) 

DEVICE, a scheme or simple mechanical contrivance, also 
a design, particularly a heraldic design or emblem, often com 
bmed with a motto or legend (See Heraldry ) 

DEVIDASI (Devadasi) see Caste (Indian) 

DEVIL is the genetic name for a spirit of evil especially 
the supreme spirit of evil, the foe of God and man, but also foi 
minor evil spirits or demons It is given is a name to minv 
destructive and repulsive animals, to apparatus for tearing cloth, 
etc to highly seasoned dishes to boy assistants in printing 
houses (probibly because of their inky appear ince) and to juniors 
and hacks who prepare work (or “devil”) for barristers authors, 
etc Here, however, we are concerned with the word only as used 
m mythology and religion 

The primitive philosophy of animism involves the ascription 
of all phenomena to personal agencies, the lgents of good become 
gods, those of evil, demons When the divine is most completely 
conceived as unity, the demonic is also so conceived, and over 
against God stands Satan or the devil 
Though it is in connection with Hebrew and Christian mono 
theism that belief m the devil has been most fully developed, 
there are approaches to the doctrine in other religions, eg, 
“the lady Nina” and the dragon Tiamat in Babylonian, the serpent 
Apap m Egyptian, the Titans and Prometheus in Greek, Hel and 
Loki among the Teutons and Ahi and Siva among Hindus The 
opposition of good and evil is most fully carried out m Zoro 
astnamsm Opposed to Ormuzd, the author of all good is 
Ahnman, the source of all evil, and the opposition runs through 
the whole universe (D’Alviella’s Hibbert Lectures, pp 158-164) 
The conception of Satan belongs to the post exilic period of 
Hebrew development, and probably shows trares of the influence 
of Persian on Jewish thought, it also has its roots m much older 
beliets (cf 1 Sam \vi, 14, Judges ix, 23, 1 kings xxn, 22, Gen 
vi, 1-4), and evil, whether as misfortune or as sin, is geneially 
assigned to divine causality (1 Sam xvm, 10 , 2 Sam xxiv, 1, 

1 kings \xu, 2o, Isa vi, to, Ixm, 17I After the exile there is v 
tendency to protect the divine transcendence by Ihe introduction 
of mediating angelic agency, and to separate all evil from God by 
ascribing its origin to Satan, the enemy of God and man In the 
prophecy of Zechanah (m, i, 2) he stands as the adversary of 
Joshua, the high priest, in the book of Job he presents himself 
before the Lord among the sons of God (11, 1), yet is represented 
both as accuser and tempter, and while, according to 2 Sam xxiv, 
1, God himself tests David in regard to the numbering of the peo- 
ple, according to i Chron xxi, 1, it is Satan who tempts him 
The development of the conception continued in later Judaism, 
which was probably more strongly influenced by Persian dualism, 
as m Tobit ui, 8, vi, 14, Ecclesiasticus xxi, 27, Wisdom u, 24, 
Psalms of Solomon xvn, 49, and the book of Enoch In the 
Jewish Targwns Sammael “the highest angel that stands before 
God’s throne, caused the serpent to seduce the woman”, he 
coalesces with Satan, and has inferior Satans as his servants 
The birth of Cain is asenbed to a union of Satan with Eve As 
accuser aftecting man’s standing before God he is greatly 
feared 

This doctrine, stripped of much of its grossness, is reproduced 
m the New Testament Satan is the 8 i&/ 3 oXos, from Sra/S&XXeu/, 
to slander (Matt xm, 39, John xm, 2, Eph iv, 27, Heb 11, 14, 
Rev 11, 10), slanderer or accuser, the ircip&fav (Matt iv, 3, 1 
Thess in, 5), the tempter, the wovijpbs (Matt v, 37, John xvii, 
IS, Eph, vi, 16), the evil one, and the kxOpbs (Matt xm, 39), the 
enemy He is apparently identified with Beelzebub (or Beelzebul) 
m Matt xu, 26, 27 Jesus appears to recognize the existence of 
demons belonging to a kingdom of evil under the leadership of 
Satan “the prince of demons” (Matt xu, 24, 26, 27), whose 
works m demonic possessions it js his function to destroy (Mark 
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I 34 111 11 \i 7 Luke x 17- .0) but he himself conquers 
bata.11 111 resisting his temptations (Matt iv 1-11) Simon is 
warned against him, and Judas yields to him as tempter (Luke 
xxn 31, John \ni 7) Jesus s cures are represented as a triumph 
o\er Satan (Luke x iS) This Jewish doctrine is found in Paul’s 
letters also Satan rules oxer a world of evil Paul x own “stake 
in the flesh’ is Satan’s messenger (2 Cor xn 7) According 
to Hebrews Satan’s power over death Jesus destroys by dying 
(11 14) Revelation describes the wir in heaven between God 
with his mgels and Satin or the dragon, the “old serpent," the 
dteuxer of the whole world (xn 9), with Ins hosts of darkness 
\fter the nvirtlnow of the Beast and the kings of the earth, 
b t in is imprisoned in the bottomless pit a thousand years (xx 2) 
Agun loosed to deceive the nations, he is fin illy cast into the 
like of fire and brimstone (xx 10 cj Enoch ltv S, 6, 2 Peter 

II 4) In John s Gospel and Fpistles Satan is opposed to Christ 
Sinner mil murderer from the beginning (r John 111 8) and liar 
bv nature (John vm 44) he enslaves men to sm (vm 34), 
ciuses deith (verse 44), rules the present world (xiv 30), but 
has no power over Christ or those who are His (xiv 30, xvi n , 

1 John v 18) He will be destroyed by Chnst with all his 
works (John xvi 33, 1 John 111 8) 

In the common f nth of the Gentile Churches after the Apostolic 
age the influence of polytheism survived in the belief in the 
dominion of demons from which Chnst is the Redeemer While 
Christ’s First Advent delivered believers from Satan’s bondrge, 
his ovei throw would he completed only by the Second Advent 
I he belief m Satan appears in fmtastic forms m Gnosticism 
The 1 athers traced false doctnne as well as evil practice to lnm 
In Ireniius emerges the strange doctnne that the death of Chnst 
was a ransom paid to toe devil God was represented by Origen 
as duping the devil, and His right to do so was justified While 
this vnw was maintained by several Christian thinkers, others 
fell scruples about ascribing a “pious lraud” to God, and it at 
last fell into the b ickground The possibility of the redemption of 
bat in, advanced by Origen however, was m the 5th century 
branded as a heresy Persian dualism was brought into contact 
with Christian thought in the doctnne of Mam, and it is per- 
missible to believe that the gloomy views of Augustine regarding 
man’s condition are due in some measure to this influence Mam 
taught that batan attacked the earth, and defeated man sent 
against him by the God of light, but was overthrown by the 
God of light, who then delivered the pnmeval man "Dunng the 
middle ages," says Tulloch, “the belief in the devil was absorbing 
—sunts conceived themselves and others to be in constant conflict 
with him ” This superstition perhaps at its strongest in the 13th 
to the 15th century, passed mto Protestantism Luther was always 
conscious of the presence and opposition of Satan He held that 
this world will pass awa> with its pleasures, as there can be no 
real improvement m it for the devil continues in it to ply his 
daring and seductive dev ices This belief in the devil was specially 
strong m Scotland among both clergy and laity m the 17 th century 

In more recent times a great variety of opinions has been ex- 
pressed on this subject The reality of demonic possession has 
been dewed and Satan variously represented as a personification 
of the principle of evil But some Christian theologians, such as 
Daub, Do v ner Martensen have tried to form a speculative de- 
fence of the common belief A Ritschl gives no place m his 
constructive doctrine to the belief in the devil, but recognizes 
that (he mutual action of individual sinners on ohe another con- 
stitutes a kingdom of sin opposed to the kingdom of God (A E 
Garvie, The RnstMm Theology, p 304) In the book entitled 
Eut and Eioltiiwn there ts ‘an attempt to turn the light of 
modem science on to the ancient mystery of evil” The author 
contends that the existence of evil is best explained by assuming 
that Gocf is confronted with Satan, who in the process of evolution 
interferes with the divine designs, an interference which the in- 
stability of such an evolving process makes not incredible Satan 
i* however he'd tc lie 0 creature who has bv abuse of his free- 
dom been estranged from, and opposed to his Creator, and who 
#t ktt will be conquered by moral means W M Alexander m 
hJs book ba demonic possession maintains that “the confession 


of Jesus as the Messiah or Son of God is the classical criterion ot 
genuine demonic possession” (p 150) and argues that as ‘ the 
Incarnation indicated the establishment of the kingdom of heaven 
upon earth,” there took place “a counter movement among the 
powers of d irkness,” of which “genuine demonic possession was 
one of the manifestations” (p 249) 

Interesting as these speculations are, it may be confidently 
affirmed that belief in Satan is not now generally regarded as an 
essential article of the Christian faith, nor is it found to be an 
indispensable element of Christian experience On the one hand 
science has so explained many of the processes of outer nature 
and of the inner life of man as to leave no room for Satanic 
agency On the other hand the modern view of the inspiration of 
the Scriptures does not necessitate the acceptance of the doctnne 
of the Scriptures on this subject as finally and absolutely authori- 
tative The preaching of Jesus even in this matter may be ac- 
counted for as either an accommodation to the views of those 
with whom He was dealing, or more probably as a proof of the 
limitation of knowledge which was a necessary condition of the 
Incarnation, for it cannot be contended that as revealer of God 
and redeemer of men it was imperative that He should either 
correct or confirm men’s beliefs m this respect The possibility 
of the existence of evil spirits, organized under one leader Satan 
to tempt man and oppose God, cannot be denied, the sufficiency 
of the evidence for suen evil agency may be doubted , the neces- 
sity of any such belief for Christian thought and life cannot, 
therefore, be affirmed (See also Demonology, Possession ) 
Bibliography — The Hibbcrt Lectures, G F Moore, The History 
of Religions, 2 vols (1914) , H Schultz, Old Testament Theology 
(1892), W Beyschlag, New Testament Theology (2nd ed, 1896), 
Tennant’s The Doctrine of the Fall and Original Sin (1903), I A 
Dorncr, System of Christian Doctnne (1880), Martensen, Dogmatics 
(i860), W M Alexander, Demonic Possession (1902) (AEG) 

DE VILLIERS, JOHN HENRY, Baron (1842-1914), 
first Chief Justice of the Union of South Africa, was bora at Paarl, 
Cape Colony, in June 1842 He was educated at the South African 
college, Cape Town, and Utrecht and Berlin universities In 1865 
he was called to the bar by the Inner Temple and began practice 
in Cape Colony Entering Cape politics in 1866, he was elected a 
member of the House of Assembly, became attorney general of 
the Colony in 1872 and two years later was appointed Chief Jus- 
tice of the Cape In this capacity he succeeded, by his decisions, 
in adapting the Roman-Dutch law of the colony to modem re 
quirements He was appointed President of the National Conven 
tion in 1908 and in 1910 was raised to the peerage on becoming 
Chief Justice of the Union of South Africa He died Sept 2, 1914 
DEVIL POSTPILE, a national monument (reservation) 
m the southeast corner of Madera county California, USA, 
and only a few miles southeast of Yosemite national park The 
reservation (79846 ac in area) was created on July 6, 1911, to 
preserve an unusual mass of basaltic columns, 10 to 30 in in diam- 
eter, and rising, like an immense pile of posts, as high as 60 ft It 
is said to rank with the Giant’s Causeway in Ireland 
DEVIL’S ADVOCATE see Advocatus Diabolt 
DEVIL’S ISLAND, a small island in the Atlantic Ocean off 
the coast of French Guiana, South America, formerly used by the 
French as a penal settlement because of the difficulty of escape 
It was here that Capt Alfred Dreyfus (qv) was confined 
Bibliography — C P&in, Devil’s Island (London, 1939) 

DEVILS LAKE, a city of North Dakota, U S A , on Devils 
lake, 8 5 mi W by N of Grand Forks, the county seat of Ramsey 
county It is on federal highway 2, and is served by the Great 
Northern and the Soo Lme railways 
Population in the 1950 census was 6,419, in 1940 it was 6,204 
The city has creameries, flour mills and railroad shops It is the 
seat of the state school for the deaf The state university has a 
biological station on the lake, and just south of the lake is Sully’s 
Hill National park, an important wild animal preserve, with his- 
toric associations Devils Lake was settled in 1880 and incor- 
porated in 1887 

DEVILS TOWER, first of the U S national monuments, on 
the Belle Fourche river about 25 mi northwest of Sundance m 
Crook county, Wyoming, USA The area (1,193 91 ac ) was 
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established Sept 24, 1906, to preserve a remarkable natural rock 
tower, of volcanic origin, 600 ft from base to summit and 1,300 
ft above the Belle Fourche liver 
DE VINNE, THEODORE LOW (1828-1914), the most 
eminent American printer during the later 19th century and 
the first decade of the 20th He was known as an authority on 
the history of typography and was the author of many scholarly 
books on this subject Born at Stamford, Conn , on Dec 25, 1828, 
he took the first steps toward learning his trade in 1843 in a print 
ing office at Fishkill, NY, but entered on his regular apprentice- 
ship soon after in the office of the Gazette at Newburgh, NY 
In 1847 he went to New York city and after working in several 
offices, in 1849 entered the employ of Francis Hart, one of the 
leading printers m that city, a relation destined to prove both 
happy and permanent From work as a job compositor, he gradu- 
ated in 1830 into the position of foreman Nine years later, 
when De Vmne was offered a partnership elsewhere, Hart decided 
to hold him by making him a member of the firm At this peuod 
the business of Francis Hart and Co was tending more and more 
to book printing, a field to which De Vmne devoted most of his 
efforts from that time onward About 1864 De Vmne began to 
write on printing, his earliest contributions dealing with the 
economic aspects of the business, but his attention soon turned 
to the aspects of typographic style and the history of the craft 

In 1873 the firm began to print St Nicholas and soon after 
took on the Century Magazine, in printing the illustrations for 
which some new standards were established The Century Dic- 
tionary was another job of importance produced under De Vinne’s 
direction 

Francis Hart died in 1877 and in 1883 the name of the firm 
was changed to Theodore L De Vinne and Company, the plant 
coming to be known as the De Vinne press, which earned a repu 
tation as the outstanding printing office of the country De Vmne 
was one of the founders of the Groher Club and one of its most 
active members, printing most of the early books issued by that 
orgamzation, and writing or editing a number of them He died 
on Feb 16, 1914 

As a printer De Vinne was a craftsman of high standards and 
stood head and shoulders above his contemporaries, but he could 
not be regarded as a great creative artist His simplest books 
were his best De Vinne’s most important contributions to typo 
graphic literature were The Practice of Typography (1900-04), 
a series of four manuals, The Invention of Printing (1876), 
Christopher Plantm and the Planttn Moretus Museum at Antwerp 
(1888) , and Notable Printers of Italy during the Fifteenth Cen- 
tury (1910) (D C McM ) 

DEVISE or DEVICE, the conveyance of real property by 

will See Legacy 

DEVIZES, a market town and municipal borough m the 
eastern parliamentary division of Wiltshire, England, 86 mi SW 
of London by the GW Ry Pop (1938) 7 000 Area a 2 sqmi 
Its castle was built on a tongue of land flanked by two deep 
ravines, behind which the town grew up on a stretch of exposed 
tableland Its main streets, in which a few ancient timbered 
houses are left, radiate from the market place, where stands a 
market cross with a remarkable inscription referring to a certain 
dishonest market transaction m X 753 The Rennet and Avon 
canal, now practically disused, is raised to two levels of ten towers 
through a chain of locks St John’s church (12th century), one 
of the most interesting m Wiltshire, is cruciform, with 0 massive 
central tower and fine Norman chancel, and contains several an- 
cient monuments, besides some beautiful carved stonework and 
oak ceilings St Mary’s, a smaller church, is partly Norman, but 
was rebuilt in the 15th and restored in the 19th century Round 
way Down, on the edge of which the town stands, stretches east- 
ward and is the site of an ancient British earthwork, besides hav- 
ing yielded other remains The county general and mental hospi- 
tals are situated lit Devizes which also has a museum, and is the 
depot of the Wiltshire regiment It is an important corn, cattle 
and pig market, and has bacon and cheese factories, tueworks, 
engineering Works and manufactures of snuff and tobacco Assize 
courts are held at Devizes, which has its own commission of the 


peace and court of quarter sessions 
The construction at Devizes m the reign of Henry I of a castle 
of exceptional magnificence by Roger, bishop of Salisbury, at once 
constituted the town an important political centre, and the name 
itself is possibly a corruption of the mediaeval Latin referring to 
the “castle at the boundaries” (ad dtvisas) After the disgrace of 
Roger in 1139 the castle was seized by King Stephen In the 14th 
century it formed part of the dowry of the queens of England 
Devizes’ first charter, from Matilda, confirmed by successive later 
sovereigns, merely grants exemption from certain tolls and the 
enjoyment of undisturbed peace Edward III added a clause con- 
ferring on the town the liberties of Marlborough, and Richard II 
instituted a coroner A gild merchant was granted by Edward I , 
Edward II and Edward III , and in 1614 was divided into the 
three companies of drapers, mercers and leather-sellers The 
present governing charters were issued by James I and Charles 
I , the latter being Little more than a confirmation of the former, 
which instituted the common council Devizes returned two mem- 
bers to parliament from 1295 until deprived of one member in 
1867, its representation was merged in that of the county in 1885 
See Viet County Hist , Wiltshire, History of Devizes (Devizes, 1859) 
DEVOLUTION, WAR' OF (1667-68), the name applied 
to the war which arose out of Louis XIV ’s claims to certain 
Spanish territories in right of his wife Maria Theresa, upon 
whom the ownership was alleged to have “devolved ” (See, for 
the military operations, Dutch Wars ) The war was ended by 
the Treaty of Aix-la-Chapellc in 166S 
DEVON, EARLS OF. From the family of De Redvers (De 
Ripuarus, Riviers), who had been earls of Devon from about 
1100, this title passed to Hugh de Courtenay (c 1273-1340), 
but was subsequently forfeited by Thomas Courtenay (143 2 ~ 
1462), a Lancastrian who was beheaded after the battle of Tow 
ton It was revived m 1483 in favour of Edward Courtenay (d 
1509)1 whose son Sir William (d 15x1) married Catherine, 
daughter of Edward IV Too great proximity to the throne led 
to his attainder, but his son Henry (c 1498-1339) was restored 
m 1517 as earl of Devon, and in 1525 was created marquess of 
Exeter, his second wife was a daughter of William Blount, 4th 
Lord Mountjoy The title again suffered forfeiture on Henry’s exe- 
cution, but m 1533 it was recreated for his son Edward (15 26— 
1356) At the latter’s death it became dormant in the Courtenay 
family, till in 1831 a claim by a collateral branch was allowed by 
the House of Lords, and the earldom of Devon was restored to 
the peerage, still being held by the head of the Courtenays The 
earlier earls of Devon were referred to occasionally as earls of 
Devonshire, but the former variant has prevailed, and the latter 
is now solely used for the earldom and dukedom held by the 
Cavendishes ( see Devonshire, Earis and Dukes of, and also 
the article Courtenay) 

DEVON, a south-western county of England, bounded north- 
west and north by the Bnstol channel, north-east by Somerset and 
Dorset, south east and south by the English channel, and west 
by Cornwall The area, 2612 sqmi is exceeded only by those 
of Yorkshire and Lincolnshire among the English counties 
East to west structural lines dating from Armorican times are 
dominant features The high ground to the north of Barnstaple 
may be considered as an extension of the Quantock hills — Bren- 
don hills— Exmoor forest line, and terminates m Morte point and 
Baggy point, which face Lundy Here are exposed a series of 
slates, grits and limestones considered so characteristic of the 
county that it was called the Devonian system (q v ) It repre- 
sents here the northern rim of a trough in the hollow of which lie 
the Culm measures of central Devon The same series appears in 
the southern rim of the trough in. the latitude of Tavistock, but 
this fine is much affected by the granitic mass of Dartmoor, 
intruded into the Culm and Devonian strata in post-Carbomferous 
times and subsequently exposed by denudation The hard core 
stands out in High Willhays (2,039 ft ), Yes Tor (2,028 ft ) and 
other peaks Evidences of Devonian volcanic activity are abund- 
ant m the masses of diabase, dolente, etc , at Bradford and 
Trusham, south of Exeter, around Plymouth and at Ashprington, 
Perhaps the most interesting is the Carboniferous volcano of 
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Brent Tor, near Tavistock An Eocene deposit, die product of the 
denudation of Lht Dartmoor hills, lies in a small basin at Bovey 
Tracey, it yields beds of lignite and valuable clays 

The eastern side of the county is built of younger rocks, un 
conformable above the old ones and dipping gently eastwards The 
lower and most westerly situated member of the younger rocks is 
a series of breecias, conglomerates, sandstones and marls which are 
exposed on the coast by Dawlish and Teignmouth, and extend 
inland, producing a red soil, past Exeter and Tiverton A long 
narrow strip of the same formation reaches out westward on the 
top of the Culm as far as Jacobstow Farther east, the Bunter 
pebble beds are repiescnted by the well-known pebble deposit of 
Budleigh Salterton, whence the> are traceable inwards towards 
Rockbe ire These are succeeded b> Reuper marls and sandstones, 
well exposed at Sidmouth, where the Upper Greensand plateau is 
clearly seen to overlie them Greensand covers all the high ground 
northward from Sidmouth as far as the Blackdown hills At Beer 
Head and Axmouth the chalk is seen, and at the latter place is a 
landslip caused by the springs which issue from the Greensand 
below the chalk The lower chalk at Beer has been mined for 
building stone, and was formerly m considerable demand At the 
extreme cast of the county, Rhaetic and Lias beds make their 
appearance, the former with a “bone” bed bearing the remains of 
saunans and fish 

Local Tertiary movements may account for relics of peneplains, 
one of which has been located at a height of about 1,000 ft on 
the south eastern edge of Dartmoor, and for the north west and 
north north west systems of faults, which can be traced in several 
valleys on the eastern edge of Dartmoor The raised beaches of 
Hope’s Nose, the Thatcher Stone and other parts of the coast, 
together with traces of submerged forests, and most of all the long, 
steep sided, drowned valleys forming the numerous inlets of the 
south Devon coast are evidences of recent coastal movements 

The Tamar, which constitutes the boundary between Devon 
and Cornwall, flows into the English channel Its estuary has been 
Utilized for the harbours of Plymouth and Devonport The other 
principal nvers nse on Dartmoor These include the Teign, Dart, 
Plym and Tavy, falling into the English channel, and the Taw 
flowing north towards Bideford bay The river Torridge, also dis- 
charging northward, receives part of its waters from Dartmoor 
through the Okement, but itself rises in the angle of high land 
near Hartland point on the north coast The lesser Dartmoor 
streams are the Avon, the Erme and the Yealm, all running south 
The Exe nses on Exmoor in Somerset, but the main part of its 
course is through Devon, and it is joined on its way to the English 
channel by the lesser streams of the Culm, the Creedy and the 
Clyst The Otter, rising on the Blackdown hills, also runs south, 
and the Axe, for part of its course, divides the counties of Devon 
and Dorset The finds made at Oreston, near Plymouth, at Kent’s 
Cavern, near Torquay, at Windmill Hdl Cavern, Brvxham, and at 
CattedDwn, Plymouth, suggest that these limestone areas with 
southerly aspects were much favoured by Palaeolithic man Later 
settlement seems to have been chieflj on the higher hi d of the 
interior Tumuli, stone circles and alignnier ts are numerous on 
Dartmoor, and art fawly well di*-lrimitid over the high land ot the 
county Hill forts and camps occupy strategic position-, and then 
distribution sjggcs 4 s that Dartmoor had already lost much ot its 
mrmer significance when they wire built Many are found 
around the coasts guarding routes into the ulterior 

Roman reins have been found from time to limi rt Exeter (Isca 
Dumnontorum), the only large Roman station in the counts 

HISTORY 

The Saxon conquest of Devon must have begun some time be- 
fore the 8th centur>, for in 700 there existed at Exeter a famous 
Saxon school By this time, however, the Saxons had becoru 
Christians, and estabhshed their supremacy, not bv destructive 
irrodds, but by a g-adual process of colonization si'tling among 
the native Welsh and allowing them to hold lmds under equal 
1'ws The final incorporation of the d strut which 1-. no a Devon 
with the kingdom of Wessex must have taken place about ;6f> \r 
. the beginning of the «th century Wc-ki-x was divided into definite 


pagi, probably corresponding to the later shires, and the Saxon 
Chronicle mentions the district by name in 823, when a battle was 
fought between the Welsh in Cornwall and the people of Devon 
at Camelford During the Danish mvasions of the gth century 
aldermen of Devon are frequently mentioned In 851 the invaders 
were defeated by the f>rd and aldermen of Devon, and in 878 
they were again defeated with great slaughter In 1003, in the 
reign of Ethelred the Unready, the Danes sacked Exeter 

Devon, in the 7th century', formed part of the vast bishopric 
of Dorchester on Thames In 705 it was attached to the newly 
created diocese of Sherborne, and in 910 Archbishop Plegmund 
constituted Devon a separate diocese, and placed the see at Credi 
ton About 1030 the dioceses of Devon and Cornwall were united, 
and in 1049 the see was fixed at Exeter 
William the Conqueror immediately recognized the importance 
of securing the loyalty of the West by the capture of Exeter 
The city withstood an 18 days’ siege, and William was only ad- 
mitted at length upon honourable terms The many vast fiefs 
held by Norman barons in Devon were known as honours, chief 
among them being Plynipton, Okehampton, Barnstaple, Harber- 
ton and lotncs The honour of Plympton was bestowed m the 
12th century on the Redvers family, together with the earldom of 
Devon, in the 13th century it passed to the Courtenay family 
(q v ), who had already become possessed of the honour of Oke 
hampton, and who in 133 5 obtained the earldom The dukedom of 
Exeter was bestowed, in the 14th century, on the Holand family, 
which became extinct m the reign of Edward IV The ancestors 
of Sir Walter Raleigh, who was born at Budleigh, had long held 
considerable estates m the county In 1204 the inhabitants paid 
5,000 marks to have the county disafforested, with the exception 
of Dartmoor and Exmoor 

Devon had an independent sheriff, the appointment being at 
first hereditary, but afterwards held for one year only In 1320 
complaint was made that all the hundreds of Devon were m the 
hands of the great lords who did not appoint a sufficiency of 
bailiffs for their proper government The miners of Devon bad 
independent courts, known as stannary courts, for the regulation 
of mrnipg affairs, the four stannary towns being Tavistock, Ash- 
burton, Cbagford, and Plympton The ancient miners’ parlia- 
ment was held in the open air on Crockem Tor For mining pur- 
poses West Devon is in the Duchy of Cornwall and under the 
jurisdiction of the Stannary court 
In 1140 the castles of Exeter and Plympton were held against 
Stephen by Baldwin de Redvers In the 14th and 15th centuries 
the French made frequent attacks on the coast During the Wars 
of the Roses frequent skirmishes took place between the earl of 
Devon and Lord Bonville, the respective champions of the Lan- 
castrian and Yorkist parties In 1470 Warwick and Clarence were 
pursued as far as Exeter by Edward IV after the battle of “Lose- 
Coat Field" Warwick subsequently escaped to the Continent 
from Dartmouth Richard III came to Exeter to punish per- 
sonally those who had inflamed the West against him Hundreds 
were outlawed, including the bishop and the dean Perkin War- 
bick besieged Exeter in 1497, and Henry VII came down to 
thank the citizens for their resistance and to judge the pnsoners 
Great disturbances m the county followed the inaugural service 
of Edward Vi’s prayer book on Whit Sunday, 1549 A priest 
at Sampford Courtenay was persuaded to read the old Mass on 
the following day Swiftly the insubordination spread into a 
serious revolt, m which the men of Cornwall joined, and Exeter 
suffered a distressing siege before it was relieved by Lord Russell 
On the outbreak of the Civil War the county as a whole favoured 
the parliament, but the prevailing desire was for peace, and m 
1643 a treaty for the cessation of hostilities m Devon and Corn- 
wall was agreed upon Skirmishes, however, continued until 1646 
After the Monmouth rebellion, Judge Jefferies held a “bloody 
assize” at Exeter In 1688 the prince of Orange landed at Torbay 
and stayed for several days at Forde and at Exeter 
The tin mines of Devon have been worked from time imme- 
morial and m the 14th century mines of tin, copper, lead, gold 
and silver are mentioned At the time of the Domesday Sumv 
the salt industry was important, and there were 99 mills in the 
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county and ij fisheries From in early period the chief minu 
facture was that of woollen doth, and a statute 4 Ed IV per 
mitted the manufactuic of cloths ot a distinct mike 111 certain 
parts of Devon About 1505 Anthony Bonvis, an Italian, intro 
duced an improved method of spinning into the county, and cidei 
making is mentioned m the 16th century In 1680 the laee in 
duslry was alreadx flourishing it Colyton and Ottery St Miry 
and flax, hemp and malt were lirgely produced in the 17th and 
18 th centuries 

Devon returned two members to parliament m 1290, and m 
1295 Barnstaple Exeter, rijmpton, Tavistock, Tornngton ind 
Totnes were also represented In 1831 the county, with its bor 
ouglis returned 26 members, but under the Reform Act of 
1S32 they were reduced to 18 Subsequent bills brought further 
reductions The redistnbution bill of 1918 left the county with 
a total of 11 members 

The churches are for the most part ot the Perpendicular period, 
dating from the middle of the 1 jth to the end of the i 3 th century 
Exeter cathedral is an exception the whole (except the Noinnn 
towers) being very beautiful Decorated work The special fca 
tures of Devonshire churches arc the richly cirvcd pulpits and 
chancel screens of wood The largest and the most beiutitul 
screen is that at Hartland (c. 1450) Granite crosses are frequent, 
the finest being that of Coplcstone near Crcditon A number of 
ancient rude stone crosses stand among the prehistoric pigan re 
mains on the wastes of Dartmoor Monistic remains ire scinty , 
the principal are those at Tor, Buckfast, Tavistock and Buck 
land abbeys, Buckfast abbey was reconstructed {sie Bucar \st 
leigh) Among domestic buildings may be mentioned the 14th 
century parsonage at Little Hempston the houses of Weir Gif 
ford, Bradley and Dartmgton of the ijth century, Bridhcld and 
Holcombe Rogus (Elizabethan) and Forde (Jacobean) The 
ruined castles of Okehampton (Edward I), Exeter, with its vast 
British earthworks, Berry Pomeroy (Henrv III, with ruins of a 
large Tudor mansion) Totnes (Henry III) and Compton (early 
15th centurv), are all interesting 

Climate and Agriculture — The dimate is more humid than 
that of the eastern or southeastern parts of England The mean 
annual temperature somewhat exceeds that of the midlands, but 
the average summer heat is rather less than that of the southern 
counties to the east The air of the Dartmoor highlands is sharp 
and bracing Mists are frequent, and snow often lies long On 
the south coast frost is little known, and hydrangeas, myrtles, 
geraniums and heliotrope live through the winter without pro 
tection The climate of the watering places on this coast is very 
equable, the mean temperature in January being 43 9 0 at Ply- 
mouth The north coast, exposed to the storms of the Atlantic, 
is more bracing , although there also, in the more sheltered nooks 
(as at Combe Martin), myrtles of great size and age flower freely 

The cultivated area falls a little below the average of the 
English counties In 1939 there were, however, about 364,381 
ac of rough grazing and 708,272 ac of permanent grass The 
arable land was estimated at 413,438 ac Oats, wheat, barley and 
root-crops are chiefly grown The acreage under oats— 83,600 
ac — was about four times that under barley Wheat occupied 
22,901 ac The Devon breed of cattle is well adapted both for 
fattening and for dairy purposes, while sheep are kept in great 
numbers on the hill pastures (973,209 m 1939) Devon is specially 
famous for clotted cream and junket The bulk of the acreage 
under green crops is occupied by turnips and swedes and man- 
golds at 22,33s ac and 14,984 ac respectively Orchards occupy 
a large acreage, 21,400 ac in 1939, and consist chiefly of apple 
trees, mainly for the manufacture of cider The National Trust 
owned about 2,250 ac, m the county in 1943 and had a 500-year 
lease of 10,000 acres m Exmoor at a nominal rent 

Fisheries— Large quantities of the pilchard and herrings 
caught m Cornish waters are landed at Plymouth Much of the 
fishing 15 carried on within the three-mile limit, and it may be 
asserted that trawling is the main feature of the Devonshire in- 
dustry, whereas seining and driving characterize that of Cornwall 
Pilchard, cod, sprats, brill, plaice, soles, turbot shrimps, lobsters, 
oysters and mussels are met with, besides herring and mackerel, 


which are fairly plentiful After Plymouth the principal fishing 
station is at Brixham, but there m. m iny leaser sLitions 
Other Industries — Ihc prinupil industrul works ire the 
v inous government establishments it Plymouth ind Deionpoit 
\mong other industries miy be noted the lace works at T:\erLon, 
the manutactuie of pillow lace tor which Honiton and its Hugh 
bourhood has long been famous, and the potteries and tern eotti 
works of Bovey Tracey and Witcombe Woollen goods and 
seiges are made at Buekfastleigh, while Plymouth produces 
chemical manure soap, starch, blue and bliek lead 
Minerals — Sihci lead w is formtily woiked it Combe Maitm, 
neir the north coist, and elsewhere Tin has been worked on 
Dartmoor (in stream woiksj from an unknown peuod Copper 
w is not much worked before the end of the 18th centuiv Tin 
oicurs m the grinite of Dirtmoor, and along its borders, and 
cspcciilly, with zinc and iron, around Tavistock, which has the 
Dexon Grcrt Consols mine within 4 mi , which fiom 1843-71 were 
the richest of copper mines BuL Dcxonshire mining is affected 
bv the same causes as that of Cornwall The quantity of ore 
has greatly diminished and the tost of riising it from the deep 
mines prevents competition with foreign markets In many 
mines tin underlies the gtncrdl depth of the copper, and is woiked 
when the litter his been exhausted Great quantities of refined 
aisemc have been produced at the Devon Great Consols mine, 
by climimlion from the iron pyrites contained in the various 
lodes Mingdnese occurs in the neighbouihood of Exeter, in the 
villcy of the Teign and in north Devon, but the most profitable 
mines are m the Tavistock district There are two mines for 
tungsten ores, at Gunnislake, near Tavistock, and Marytavy 
The other mineral productions of the county consist of marbles, 
building stones, slates and potters’ clay The granite of Dart 
moor is much quarried near Frincetown, near Moreton Hamp 
stead on the northeast of Dartmoor, and elsewhere Hard traps, 
yvhich occur in many places, are also much used for building, 
as are the limestones of Buekfastleigh and of Plymouth The 
Roborough stone, used from an early period m Devonshire 
churches, is found near Tavistock, and is a hard porphyrvtic 
clvan, taking a fine polish Excellent roofing slates occur in the 
Devonian series round the southern part of Dartmoor The chief 
quarries are near Ashburton and Plymouth (Cann quarry) Pot- 
ters’ day is worked at King’s Teignton, whence it is largely ex- 
ported, at Bovey Tracey, and at Watcombe The Watcombe 
clay is of the finest quality China clay or kaolin is found on the 
southern side of Dartmoor, at Lee Moor, and near Lustleigh 
There is a large deposit of umber close to Ashburton 
Communications, — The mam line of the GW railway, en- 
tering the county in the east from Taunton, runs to Exeter, skirts 
the coast as far as Teignmouth, and continues a short distance 
inland by Newton Abbot to Plymouth, after which it crosses the 
estuary of the Tamar by a great bridge to Saltash in Cornwall 
Branches serve Torquay and other seaside resorts of the south 
coast, and among other branches are those from Taunton to 
Barnstaple, and from Plymouth northward to Tavistock and 
Launceston The mam line of the Southern railway between 
Exeter and Plymouth skirts the north and west of Dartmoor by 
Okehampton and Tavistock A branch from Yeoford serves 
Barnstaple, Ilfracombe, Bideford and Torrington The branch 
line to Princetown from the Plymouth Tavistock line of the GW 
company in part follows the line of a very early railway — that 
constructed to connect Plymouth with the Dartmoor prison in 
1819-25, which was worked with horse cars The only waterways 
of any importance are the Tamar, which is navigable up to 
Gunnislake (3 mi S W of Tavistock), and the Exeter ship canal, 
noteworthy as one of the oldest in England, for it was originally 
cut in the reign of Elizabeth 

The area of the administrative county is 2,582 sq mi Pop (est 
1938) 741,660 Wartime movements caused by evacuation from 
dangerous areas raised the population of Devon by 10% between 
Sept 1939 and Feb 1941 There were in 1943 ten municipal 
boroughs, two county boroughs, and 21 urban districts 
Bmuonupny — T Westcote, Survey of Devon, written about 1630, 
and first printed in 1845 , J Prince, Worthies of Devon, (Exeter, 1701) 
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Tristram Risdon, Chronological Description or Survey of the County 
of Devon (1714) , Su W Pole, Collections towards a History of the 
County of Devon (1791) , R Polwhele, History of Devonshire (3 vols , 
Exeter, 1797, 1798-1800) , T Moore, History of Devon from the Ear- 
liest Period to the Present Time (vols 1, li, 1829-31), G Oliver, 
Historic Collections relating to the Monasteries in Devon (Exeter, 
1820) , D and S Lysons, Magna Britannia (vol vi , 1822) , Ecclesiasti- 
cal Antiqiatics m Devon (Exeter, 1844), Mrs Briy, Traditions of 
Devonshire, in a series of letters to Robert Southey (London, 1838) , G 
C Boase, Devonshire Bibliography (1883) , R N Worth, History of 
Devonshire (1886, new edition, 1893), C Worthy, Devonshire Par- 
ishes (Exeter, 1887) , Sir W R Drake, Devonshire Notes and Notelets 
(1888) , S Hewctt, Peasant Speech of Devon (1892) , Devonshire Will 
(1806) , Victoria County History, Devonshire, The Land of Britain 
(Land Utilization Survey), Part 92 (London, 1941) “The Trans- 
actions of the Dcvonslinc Association” are invaluable 
DEVONIAN SYSTEM, THE The Devonian rocks re- 
ceive their name from the locality where the stratigraphical and 
historical position of those of marine origin — between the Silurian 
below and the Carboniferous above — was first recognized In 
some areas they consist of sediments laid down in fresh water or 
on land, and as these are usually arenaceous and red m colour, 
they are known as the Old Red Sandstone 
In Devonian times Afnca was already an ancient continent, but 
it lay far south of its present position and extended into the 
Antarctic A second continent stretched across northern Europe 
to the north-east of North America Between them lay the ocean 
the geologists call Tethys In the Western Hemisphere narrow 
seas existed in the east and west of what is now North America, 
and low land, submerged later, lay between In the Old Red 
Sandstone arc the first well preserved remains of vertebrates, 
comprising many strange types (The letters D, L, M and U indi 
cate the division of the period m which they occur — Downtoman 
[.passage beds], Lower, Middle and Upper Devonian) 
Palaeospondylus M, was tadpole shaped, perhaps allied to the 
lamprey 

The Placodermi were fish-hke, but without jaws, or true paired 
limbs Some (Anaspida), like Btrkaua D, were protected only 
by tubercles In others, such as Cyathaspis D, L, Pteraspis L, 
Auchenaspts D, Cephalaspts, D, L, M, U and Psammosteus D, U, 
the tubercles were fused into dorsal and ventral shields The 
Antiarchi form a separate group with paired paddles, including 
Pterichthys M, U, Asterolepts U, and Bothriolepis U The Ar- 
throdtra had jaws and articulated head and trunk shields Phlyc- 
taemspts L, Coccosteus M, U, Dmtchthys M, U and Homosteus 
M, U are examples None of the above survived the Devonian 
With them are undoubted fish The Acanthodt are elasmo- 
branchs Both paired and unpaired fins have a spine in. front 
Mesacanthus L, M, his additional paired fins between the pec 
torals and ventnls Other genera are Iscknacanthus M, U, and 
Parexus L , the Dipnoi have a swimming-bladder lung They are 
represented m the Old Red by Dtpterus M, and Phmteropteuron U 
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INVERTEBRATES 

Among the invertebrates the “turypUrirV allied to the. king 
c rails rnd arachnids, include the genera hwypttru s D L, Ptcry 
gains D, L The bivalve crustacean P Siberia M, U 1-, of interest as 
the genus is row confined to saline springs in dcsetts Imports mu 
other crustaceans also occur Myriapoda are met with jl dihcrenl 
horizons, but true insects arc unknown \ lresh liter lamdii 
branch Arcmiudcm (Amnignua) M U is found in Sou'll Wales 
Europe, North America and, it is s ml Boh n 
The plants are generalized tape-. diabanth tilled to the terns 
Those belt known ari gmupt cl u-, P t ’ophvtalcs In the Rhvnic 
t chert, stlicdied jxai of Middle Old Red age, the minuic structure 


of the plants Rhynia, Horma and Asteroxylon has been preserved 
In the Upper Old Red Archaeoptens hibermca, with fern like 
fohage, is widely distributed 

The vegetation, like the animal life, was probably confined to 
streams, lakes and marshes, while the high ground was left un 
protected by vegetation 

The Marine Fauna — The marine life of the Devonian is 
closely linked with that of the formations below and above it 
The most important change is the disappearance of the graptolites 
Their loss is partly made good by the gomatites and clymemas 
which, like their relatives, the ammonites, make excellent zone 
fossils, as the species are widely extended in space but have a 
brief duration The corals have also been employed for zoning 
Most of the Silurian types continue, but with modifications 
Among special Devonian foims may be mentioned Pleurodictyum 
problematicum L, the slipper shaped Calceola sandahna M, Phil- 
lipsastrea U 

Brachiopods are numerous and the species of Sptrtfer are of 
especial value for zoning Gastropods and lamellibranchs indicate 
littoral conditions, except those with thin shells, and certain thick 
shelled lamellibranchs associated with coral reefs Conical forms 
such as Tentaculites and Styliohna play an important part Trilo- 
bites are less numerous than in the Silurian They are often pro- 
vided with spines 

It is only under special conditions that marine and continental 
sediments are associated As the latter are more constant in char- 
acter, they will be taken first They include conglomerates laid 
down by torrents escaping from mountain ranges, and sandstones 
and shales spread out by streams traversing the plains Some lake 
deposits are fluviatile m origin, others are formed of fine sand 
and dust, transported by the wind till they are arrested by sheets 
of water or by damp soil Sometimes the sand is rounded by attri- 
tion Arkose — disintegrated but undecomposed granite materials 
— is itself evidence of desert conditions Where organic life was 
plentiful, the deposits may be bituminous, or coal may occur 
Sometimes there is evidence of alternation of wet and dry sea 
sons In the latter, the shallow lakes or moist areas dried up and 
the calcium carbonate that had been m solution separated out in 
the form of concretions or “cornstones ” Gypsum and salt also 
occur m places 

On the Welsh border the transition to continental conditions is 
marked by the Ludlow Bone Bed, a widely extended layer some 
six inches m thickness consisting of fragments of fish and euryp- 
tends Then follows the Downton Sandstone and Temeside Shales, 
the Downtoman of Elies and Slater This term has been extended 
by Wickham King to 700 ft more of marls and sandstones m 
which Lmgula and a few other marine forms are occasionally 
present He calls it alternatively the "Anaspida Marls,” and makts 
the Bone Bed the base not only of the Downtoman, but of the 
Old Red Sandstone The Downtoman thus defined is charac 
< i« < >y Cephalaspts lycllt, Cyathaspis, and Anaspida Ptuaspis 
■ 1 1 It is covered conformably by the “Dittoninn” or “Pter 

,' v >mstones," distinguished by Cephalaspts murchtsom and 
P r This is followed, also conformably, by the unfossihfer- 
1 * l.mwnstones,” sandstones formerly referred to the Upper 
f <1 iV This, however, overlaps not onl> them but the Dittoman 
. 1 1 Antonian and rests m Gower on the Silurian In Cardiff 
1 1 » ol, it is conformable on the Lower Old Red Among the 
l 1 ( i.d Red fossils are Bothriolepis, Holoptychius and Archan- 
1,1 1 1 passes up conformably into the marine Carboniferous In 

South Wales the Downtoman is represented by the Lower Red 
Marls, and the Dittoman by the Upper Red Marls and the Senm 
Beds, fossihferous sandy beds formerly included m th£ Brown- 
stones The Old Red extends to Pembrokeshire where marine 
strata occur in the upper beds 

Similar marine deposits m South Ireland are known as the 
Coomhola Beds Below them are the fresh-water Kiltorcan Beds 
with Coccosteus disjectus and Archaeoptens hibermca The Irish 
Old Red rests unconformably on the Dingle Grits and Slates which 
are conformable to the Silurian 

Unfossihfetous rocks of Old Red types occur at the base of the 
Carboniferous of North Wales, the Lake district and Isle of Man 
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The Old Red reappears m the Cheviots (where it is largely 
igneous) and on the margins of the Forth and Clyde synchne 
Here both Downtonian and Dittonian are recognizable by their 
fossils The former follows the Silurian conformably, but is fre- 
quently separated from the Dittonian by an unconformity The 
latter includes conglomerates, lavas, tuffs and lacustrine deposits, 
with Mesacanthus, Cephalaspts lyellt and Pteraspts 

On the Moray Firth, in Caithness, the Orkneys and Shellands 
are strata intermediate in age between the Dittonian and Upper 
Old Red, which are classed as Middle Old Red, but they are 
more alhed to the Upper than to the Lower In Caithness an 
unfossiliferous basement series is followed by conglomerate, and 
arkose, and then by thick beds of bituminous and calcareous flags 
and sandstones Characteristic fossils are Thurstus, Dipterus val- 
enctennest, Mesacanthus , Coccosteus decipiens, Pterichthys, Es- 
theria and Palaeospondylus A higher horizon, the John o’ Groats 
beds, has a distinct fauna 

The Upper Old Red sandstone of Scotland overlies uncon 
formably the Lower Old Red in the south and the Middle in the 
north There are two horizons The Lower, the Nairn sandstone, 
contains Psammosleus tessclatus, Asteroltpis maxima, and the 
Upper, the Alves or Scaat Craig beds, has Psammosleus pus 
tulatus, Bothriolepis major and Holoptychius nobilissimus Only 
one form, H decoratus, is common to both 

The Downtonian appears to occur m Norway and the Dittonian 
in Spitsbergen Upper Old Red with Holoptychius and Archaeop- 
tens is found in Bear island, associated with thm coals In Nova 
Scotia and New Brunswick the Dittonian with Cephalaspts and 
Pteraspts rests unconformably on the Silurian The Upper Old 
Red also occurs in the latter, and in New York State it is repre- 
sented by the Oneonta beds with Estherm, and the Catskill with 
Bothriolepis and Holoptychius 

In Antarctica, the Upper Old Red age of the Beacon sandstone 
is indicated by the same two forms 

The marine succession sometimes includes continental inter 
calations, and even m the marine beds, different facies occur 
according to the varying conditions under which deposition took 
place 

Nearest to land were the brackish water and littoral deposits, 
which may show by red or purple coloration the desert origin of 
their materials In deeper water and farther from shore tern 
genous mud, now shale or slate, was laid down, and, where condi 
tions were favourable, coral reefs or lenticular limestones were 
formed At still greater depths and distance from land, calcareous 
ooze accumulated with thm shelled molluscs, goniatites and 
simple corals The position of these different facies was modified 
by changes in the level of the sea and floor movements To the 
former has been attributed the recession of the sea throughout 
the Northern Hemisphere at the beginning of the period The 
shore line of the northern continent then passed south of Ireland, 
through Cornwall and south Devon, entered northern France near 
Boulogne, passed by way of Fepm to the north'of the massives of 
the Rhine and Harz, and of Bohemia, then southward to the 
Dniester region and central Russia, and north-westward to the 
White sea In the Middle Devonian an important advance of the 
sea began and reached its maximum at the close of the Middle 
or begmmng of the Upper Devonian The shore line of the north 
ern continent then passed across south Ireland, Pembrokeshire, 
the Bristol channel, Middlesex, north Belgium, the Baltic, Tinland, 
and Lapland In the later Upper Devonian there was a new 
retirement of the sea, and the shore line moved southward again — 
in some places nearly as far as before, in others, as in Bohemia, 
still farther 

Parallel to the continental shores, the weight of the terrigenous 
sediments and accumulated limestones caused a sag of the sea 
bottom in “geosynclines,” and this permitted a still heavier accu- 
mulation of deposits 

CENTRAL EUROPE 

It is in the Palaeozoic massive of the Ardennes and the Rhine- 
land that the marine Devonian has been most studied There it 
has been thrown by the subsequent Armorican movements into 


folds dipping to the south, and it is in the troughs of these folds 
that the Middle and Upper Devonian are found as outliers in the 
Lower On the Meuse are two mam synclints, that of Namur in 
the north and that of Dmant in the south On the southern limit 
of the latter the base of the system is formed by a conglomerate 
and arkose These are covered by the Mondrepuits shales with 
Sptrijcr sulcatus ( mercurei ) which are correlated with the Down- 
tonian They are succeeded by the mottled Oigmes shales contain 
ing Pteraspts and, therefore, presumably Dittonian 

The next horizon, the Siegenian is represented in Belgium by 
the Anor grits and theMontigny Greywacke, and in the Rhineland 
by the Taunus quartzite and the Hunsruck slates, or their equiva 
lents, the Siegen slates Then follows the Emsian with, on the 
Meuse, the Red shales of Vireux, and on the Rhine, the Lower 
Coblenz beds A higher horizon is that of the Hierges Greywacke 
corresponding to the Coblenz quartzite and Upper Coblenz beds 
On the north of the Dmant synchne and near the former 
coastline, the Lower Devonian is represented only by the Burnot 
conglomerate In the south eastern Harz, the Lower Devonian has 
a deep water (“Hercyman”) facies with Sptnjer togatus, Sp 
hercyntae, Capulus and Phacops fecundus The same fauna ap 
pears in the Konjeprus limestone of Bohemia, Barrande’s F2 zone 
The Middle Devonian is divided into the Eifelian and the 
Givetian At the base of the former is the Spinjer cultnjugatus 
zone Then follow the Colaola Beds The Givetian is dis 
tinguished by the large brachiopod Stnngocephalus The Middle 
Devonian is usually more calcareous than the Lower and the 
Givetian than the Eifelian In the Namur synchne the Calceola 
beds rest directly, except for a conglomerate, on the Silurian 
Still further north m Brabant, the Eifelian is absent and the 
Givetian is only separated from the Silurian by a similar conglom- 
erate In south-west Westphalia the Eifelian and Lower Givetian 
consist of sandy clays often more or less calcareous They have 
yielded plants and Archanodon and were probably laid down in 
fresh water Similaily in the Boulonnais, sandy beds with plants 
seem to represent the Eifelian as they are overlaid by a limestone 
with Stnngocephalus In the southern Rhineland the middle 
division consists of deep water shales and limestones In Bohemia 
the Eifelian is represented by Barrande’s zones Gi, Ga and G 3 
deepwater limestones, the Givetian, on the other hand, by the 
zones Hi, H2 and H a , shales and sandstones with plants and 
Stnngocephalus The deep water Middle Devonian has been 
zoned by species of goniatites Of these, Meneceras and Tor- 
noceras are charactenstic of the Upper Givetian 
The Upper Devonian has two main divisions, the Frasman and 
the ramenman The former commences by limestone with 
Buchtola rctrastnata, succeeded by the Budcshcim or Matagne 
shales, with charactenstic goniatites, including Manttcoccras m 
tumcscens and 7 ontoceras simplex, and the bituminous Kellwas 
limestone Other Frasman fossils are Spinjer vernemlt, which ex 
tends through all the Upper Devonian and Phtlltpsastrea The 
deep-water Famennian is characterized by the prevalence of the 
Clymema group In the lower Famennian it is accompanied by 
the goniatite genus Chetloctras which marks the horizon of the 
Nehden shales The Cypndina shales, laid down in shallower 
water, contain the small bivalve crustacean Entovns — formerly 
Cypndma — serrato-stnata m large numbers In the Namur syn- 
chne continental conditions prevailed m the upper Famennian 
with Holoptychius and Archacoptcns, though in some places lit 
toral forms like Cucullaea hardmgi are found In the Boulonnais 
the Stnngocephalus limestone is followed by fossiliferous Frasman 
limestone, and then reddish shales with Sptrtjer vernemlt and 
sandstone comparable with that of Condroz In Bohemia there is 
no evidence of the Upper Devonian, but in the eastern Alps the 
whole formation is well represented 
In the south west of England, the Devonian is also strongly 
folded The lowest rocks in north Devon and west Somerset are 
the continental Foreland grits— red sandstones and conglomerates, 
of which the base is not seen as they form an anticline, they con 
tain only scanty indeterminable fragments of fish and plants 
The succeeding Lynton beds appear to include Dittonian beds, 
with Pteraspts , and Siegenian with Spinjer pnmaevus and Sp 
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DEVONIAN SYSTEM 


hystericus They are overlaid by grits resembling the Forelands 
and called collectively the Hangman grits The lower beds, the 
Trcntishoe grits, have yielded no fossils, but at a higher level are 
sandstones and shales with plant remains and a scale of Coccos 
tens, followed by littoral beds with casts of Myalma, Cucullaea 
and Naticopsis, and by calcareous grits with Stnngocephalus which 
must be Givetian Above these is a thick succession of grits, 
slates and limestones, the Ilfracombe beds They include coral 
reefs with Cyathophyllum ( Phacellophyllum ) caesptosum, Endo 
phyllum, and Pachypora cervtcorms At a somewhat higher 
horizon occur Uehophyllum helmnthoid.es and Spmjer verneuih 
The latter, at least, indicates the Upper Devonian The higher 
beds, which are arenaceous, are succeeded by the smooth Morte 
slates with Spmjer verneiuli, and then by the Pickwcll Down 
sandstone, a continental deposit coiresponding to the Condioz 
sandstone 

At the base is a bed of volcanic ash associated with fish remains 
including Bothnolepis and Holoptychius The Pickwcll Down 
sandstone passes up into the littoral Baggy and Marwood beds 
These contain two fossils Cucullaea unilateralis and P/ychoptcna 
damnomensis, also found in the marine beds in the Upper Old 
Red of Pembrokeshire and the Coomhola grits of Ireland Then 
follow the Pilton beds which extend up into the Carboniferous, 
which occupies a great synchne crossing Devonshire from east 
to west Beyond this the Devonian reappears in Cornwall and 
south Devon In south west Cornwall it rests on the Silurnn, but 
the rocks are so dislocated that it is impossible to say whether 
the formations are conformable or not The Downtoman may be 
represented by the Portscatho beds, arenaceous slates which pass 
up into the smooth Falmouth slates, apparently identical with the 
Dartmouth slates that form an anticline traversing south Devon 
and Cornwall They contain Cephalaspis and Pteraspis, and ap- 
peir to be fresh water deposits of Dittoman age, except in south 
Devon, where the presence of Bellerophon and Loxonema indi- 
cates brackish conditions The succeeding Meadfoot beds have 
yielded Spirtfer pnmaevus, Sp hystericus, and other marine 
fossils of Siegenian age Then follow the Staddon grits which 
include beds of Emsian age, with Tropdoleplus rhenanus and 
others at the base of the Middle Devonian, with Spnjer cultri- 
jugalus 

Next are slates and slaty limestones with Calceola There are 
also great developments of limestone near Plymouth and Torquay 
in which both Middle and Upper Devonian are represented, for 
the fossils include Spmjer curvatus, Stnngocephalus, Spirtfer 
verneuih and Rhynchonella ( Hypothyns ) cubotdes The Budes 
heim horizon is found at Trevona bay, m North Cornwall, and 
Saltern cove, in South Devon, that of the Nehden shales at Port 
Quin in north Cornwall Famenman horizons are also represented 
by strata with Clymetua, Entomts serrato-slriata and Styholwa 
The Devonian, south of the synchne, is overlapped by beds high 
up m the Carboniferous limestone, and the overlap increases to 
the south, but this relation is obscured by overthursts of the 
Devonian over the Carboniferous 

Deep under London both continental and marine Upper Devo- 
nian are met with Many horizons of the Devonian occur in 
Armorican folds of the north-west of France In the Devonian 
rocks of southern Europe, the Lower Devonian and Eifehan are 
represented by limestones and dolomites laid down at moderate 
depths, the Givetian and Upper Devonian by limestone accumu- 
lated in deeper water, with pale reddish or greenish tints, believed 
to characterize calcareous oozes 

In the Baltic and adjoining areas the Downtoman succeeds 
to the Silurian, but there is then a break (without unconformity) 
followed by typical Middle Old Red This is, however, succeeded 
by marine Frasnian with Spmjer Anossoji, an eastern form In 
the Famenman, continental conditions returned Further south 
and east, however, there are marine intercalations, and m central 
Russia and the Urals, the Famenman is wholly marine Both the 
Scotch zones of the Upper Old Red are represented m north 
eastern Europe — the Nairn sandstone by the Wenden deposits on 
the Aa m Livonia, and the Alves by those of the Sjass river near 
Leningrad. 


NORTH AMERICA 

The seas on the east and west of the position of the present 
continent of North America were regions of sedimentation and 
subsidence, and from Lhem the manne transgicssion spread o\ir 
the intervening area The succession in New York State where the 
beds have been but little disturbed is given in the table The 
Heldcrbergian consists of deep sea limestones similar to those of 
the Lowei Devonian of Bohemia It rests conformably on the 
Silurian, and is succeeded in the east bv the Onskany sandstone 
which occurs discontinuously as far west as the Mississippi It 
resembles the Loner Devonian of the Meuse and Rhine As the 
sea deepened and extended, the Onondaga limestone was laid down, 
which the presence of Spmjer acummalus (cultnjugatm) would 
place low in the Eifehan The limestone is represented by shales 
in the south, and is later itself replaced by the Marcellus shales 
which are correlated by their gomatites with the Wissenbach 
shales of Europe They are followed by the more calcareous 
Hamilton shales, with increasing depth of the sea, which, at the 
end of the Middle Devonian, occupied 38% of the aiea of the 
present continent Although the Hamilton was contemporaneous 
with the Givetian of Europe, the fauna is quite distinct from that 
of the Stnngoceph dus beds, which is, however, found in Manitoba 
The affinities of the Hamilton are with southern areas 

The Upper Devonian commences with the Tully limestone, the 
equivalent of the Ibtrg limestone of Europe, followed by the 
Genesee bituminous and pyntous shale and the Portage beds with 
three facies, in the west the deep watei Naples shales with 
G ephyroctras mtumiscens, m the east the Ithaca shales and sand 
stones with Tropidolcptus carmatus, also found in the Hamilton, 
and still further cast the Oneonta The Famenman is represented 
by the continental Catskill beds and the marine Chemung, with 
Spinfer verneuih In Montana shaly marls with Clymema and 
Chetloceras indicate deeper water 

SOUTH AMERICA AND AFRICA 

The most complete succession is found in Bolivia Resting 
unconforraably on the Ordovician are (1) the Ida sandstone with 
Siluuan fossils near its base, (2) the sandy Ida shales, (3) the 
Huampampa sandstone, and (4) the Sicasica beds The faum of 
the Ida shales and the Huampampa sandstone is widespread 
through the Southern. Hemisphere — in Parana (Brazil), the Argen 
tine, the Falklands, and the Bokkeveld beds, which overlie the 
Table Mountain sandstone in South Africa Spnftr antarcticus, 
Chonetes Jalklandtcus, and Lcptocodia jlabellites are found 
throughout The fauna of the Sicasica beds is essentially Middle 
Devonian with some lower forms It has affinities with the Hamil- 
ton The Devonian fossils of the Sahara are related to North 
and South American forms The Devonian of the Gold Coast 
appears to be a littoral facies of the Hamilton, and is linked with 
the Sicasica by Honialonotus dehayi 

The older southern fauna extending from the Sicasica shales 
to the Bokkeveld beds may be placed at the base of the Middle 
Devonian or high m the Lower Its special characters, the scarcity 
of corals and bryozoa, the number of discmoid brachiopods, the 
absence of limestones and the dark grey, blue and green colour- 
ing have been attributed to polar conditions, a view supported by 
the occurrence of glaciation in the Table Mountain sandstone 
Some indeterminate lamelhbranchs at the base of the latter may 
be Silurian like the Ida sandstone, and not Devonian The Bok- 
keveld passes up into the Witteberg, a series of sands and quartz 
ites containing indistinct plant remains, which are believed to 
represent a passage into the Carboniferous 

Except for the Caledonian movement at its commencement 
the Devonian was a time of comparative quiet, but of slow move- 
ments, affecting the distribution of land and water and causing 
unconformities and overlaps 

The granite or granodionte intrusions of the late Silurian in 
the north of Great Britain continued into the early Devonian 
They were associated with volcanic activity, mainly of an andesitic 
or basaltic character, and minor intrusions of similar composition 
In Devon and Cornwall there were, in later Devonian times, sub- 
marine outpourings of spilitic pillow lavas accompanied by tuffs 
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They resemble the contemporaneous schalstems of Germany 


ECONOMIC PRODUCTS 


There are iron ores of some importance mostlj occurring as 
replacements of limestone The metalliferous lodes of Cornwall 
and Devon are largely in rocks of Devonian age, but are the result 
of Armorican igneous activity The oil of Ontario has its source 
in Middle Devonian shales, while that of New York and Pennsyl- 
vania may be derived from the black shales of the Upper 
Devonian 


Bibliography — Maurice Gignoux, Geologic Slratigraphique (1926), 
Emanuel Ka>ser, Geologisclic Pormaltonskimde, vol 1 (Stuttgart, 
1923) R Weckkind the Devonian section of the Grund»uge der 
Geologic, edited bv W Salomon (Stuttgart, 1925) J W Evans and 
G A J Colt, The Regional Geology of Great Britain and Ireland 
(1924 and 1929) , Bailey Willis, Index to the Stratigraphy of North 
America (Professional Papers US Geol Surv, 1912). also numerous 
papers by J M Clarke, E M kindle and C Schuchcrt (J W Ev ) 


DEVONPORT, a seaport, garrison and market town of 
Devonshire, England, served bv the S R and G W R Devonport 
is the seat of one of the royal dockyards, and an important naval 
and military station It is situated on the west of Plymouth and 
the east shore of the Hamoaze for estuary of the Tamar and the 
Lynher) at its entrance into Plymouth sound The “three towns” 
of Devonport, East Stonehouse (in the middle) and Plymouth 
now form one unit Devonport is connected with East Stonehouse 
by a bridge over Stonehouse pool, an inlet of Plymouth harbour 
A ferry across the Hamoaze connects it with the wooded penin- 
sula of Mount Edgcumbe on the Cornish shore, and river steamers 
ply to Saltash and St Germans higher up the river, at Morice 
Town a floating bridge connects with Tor point in Cornwall 
Devonport, which owes its origin to the roy'al dockyard on the 
Hamoaze, begun in 1689 and now known as the “South Yard,” 
was called Plymouth Dock until 1820, when it changed its name 
to Devonport The “old town" which grew up around the dock- 
yard is marked by the fortified “lines,” known as the Brickfields, 
now mostly demolished and providing an open space and parade 
grounds, with Devonport park (37 ac ) at the northern end 
Beyond he the districts of Stoke or Stoke Damerel, Ford and 
Morice Town on the Hamoaze to the north Stoke Damerel, a 
residential suburb, is the mother parish of Devonport and con- 
tains the old parish church of St Andrew, originally Perpendicular 
with a 15th century tower Morice Town is a rapidly growing 
district which has arisen round Keyham Steam yard, now the 
“North Yard," the second of the government dockyards, estab- 
lished in 1846, with its own iron and brass foundries, machinery 
shops, engineer students' shops, and docks and basms along the 
Hamoaze St Budeaux to the north was joined to Devonport in 
1914 There are several points of elevation in Devonport, and the 
prospect from Mount W.se at the southern extremity of the old 
town o\ docking the li incur and its •.bore.' is one 01 the finest 
on tlw south cord Here, together wit h a nival sign tiling station 
is the residence of the comnunaer in-chuf or port admiral, of 
ihe P'ymou'b naval command, as well us the headquarters and 
isitlcncc of the general ofl’cer commanding the southwestern 
military area A nation il memorial to Capt R T Scott and his 
four companions of the South Polar expedition was erected there 
in 1925 From here the Raglan, George Square and other naval 
and .nili'ary b macks and quiitem extend northwards to the 
St Budeaux barracks and navT armament depot at Bull point 
Stonehouse pool is lined with the new quays, wharves and boat- 
building yards, at the northern end is the military hospital 
(i797), facing the naval hospital In Stonehouse Among the public 
buildings and institutions of Devonport are the town hall (1822), 
market house (1853) and public library, close to which is a 
granite column, built 1834, commemorating the renaming of 
the town, the Royal United Services’ and the Royal Dockyard 
orphanages, and the Pnnre of Wales's hospital buildings and a 
Sailors' Rest Devonport 15 a station of the western division of the 
bom* fleet The admiralty moorings in the Hamoaze extend for 3 
tnJ, Between the South and the North yards is the Gun Wharf 
(«* si ac ) on the Hamoaze, first laid out in 1718, with armoury 
storehouses, etc, the three establishments, with the naval bar- 


racks, known as H M S “Drake,” being connected by a tunnel 
In 1907 an extension of 118 ac was made to the North yard, in 
eluding a tidal basin of 10 ac and closed basin of 35) ac (with 
coaling depot and direct access to the Hamoaze), each with a 
depth of 32 ft at low water springs, and affording access to large 
new graving docks of 700-800 ft length The South yard also 
contains a sail factory and a ropery where a large part of the 
hempen ropes used in the navy are produced By the Reform act 
of 1832 Devonport became a parliamentary borough including 
East Stonehouse and returning two members It was incorporated 
in 1837 In 1914 it amalgamated with Plymouth The ground on 
which it stands is largely the property of the St Aubyn family 
(Baron St Levan), as lords of the manor 

DEVONPORT, EAST and WEST, a town on the N 
coast of Tasmania, Australia, on both sides of the mouth of the 
river Mersey, about 30 mi NW of Launceston Pop 5,151 
Devonport ranks as the third port in Tasmania It is the centre of 
an important dairy, potatoes and timber area The limestone used 
in the Newcastle steel mills is obtained nearby 

DEVONSHIRE, EARLS AND DUKES OF The De 
vonshire title, now in the Cavendish family had previously been 
held by Charles Blount (1563-1606), 8th Lord Mountjoy, great- 
grandson of the 4th Lord Mountjoy (d 1534), the pupil of Eras- 
mus, he was created earl of Devonshire in 1603 for his services 
in Ireland (1600-03), but the title became extinct at his death 
In the Cavendish line the 1st earl of Devonshire was William (d 
1626), second son of Sir William Cavendish (q v ), and of Eliza- 
beth Hardwick, who afterwards married the 6th earl of Shrews- 
bury He was created earl of Devonshire in 1618 by James I , 
and was succeeded by William, 2nd earl (1591-1628), and the 
latter by his son William (1617-1684) 

William Cavendish, 1st duke of Devonshire (1640-1707), 
English statesman, eldest son of the earl of Devonshire last men- 
tioned, was born on Jan 25, 1640 In 1661 he entered parliament, 
and soon showed himself a determined and daring opponent of 
the general policy of the court In 1678 he was one of the com- 
mittee appointed to draw up articles of impeachment against the 
lord treasurer Danby In 1679 he was re elected for Derby, and 
made a privy councillor by Charles II , but he withdrew from 
the board with his friend Lord Russell, when he found that the 
Roman Catholic interest uniformly prevailed He carried up to 
the House of Lords the articles of impeachment against Lord 
Chief-Justice Scroggs, and when the king declared his resolution 
not to sign the bill for excluding the duke of York, afterwards 
James II , he moved m the House of Commons that a bill might 
be brought in for the association of all his majesty’s Protestant 
subjects He appeared m defense of Lord Russell at his trial, and 
after his condemnation he offered to exchange clothes with him in 
the prison, remain in his place, and so allow him to effect his 
escape In Nov 1684 he succeeded to the earldom He opposed 
arbitrary government under James II with the same consistency 
and high spirit as during the previous reign An imprudent quarrel 
at court was punished by a fine of £30,000 which he could not pay, 
and he was in prison for some time After his discharge the earl 
occupied himself with the erection of a new mansion at Chats- 
worth designed by William Talman, with decorations by Verno, 
Thornhill and Grinling Gibbons The revolution again brought him 
into prominence He was one of the seven who signed the original 
paper inviting the prince of Orange from Holland, and was the 
first nobleman who appeared m arms to receive him at his land- 
ing He received the order of the Garter, and was made lord high 
steward of the new court In 1690 he accompanied King William 
on his visit to Holland 

He was created marquis of Hartmgton and duke of Devon- 
shire m 1694 

He had married m 1661 the daughter of James, duke of Or- 
monde, and was succeeded by his eldest son William as 2nd dyke, 
and by the latter’s son William as 3rd duke (viceroy of Ireland, 
1 737-44) The latter’s son William (1720-64) succeeded in 1755 
as 4th duke, he married the daughter and heiress of Richard Boyle, 
earl of Burlington and Cork, who brought Lismore castle and the 
Irish estates into the family, from Nov 1756 to May 1757 he 
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was prime minister, mainly in order that Pitt, who would not 
then serve under the duke of Newcastle, should be in power His 
son William (1748-1811), 5th duke, was the husband of the 
beautiful Georgiana Spencer, duchess of Devonshire (1757-1806), 
and ot the intellectual EhzaheLh roster, duchess of Devonshire 
(1757-1824), both of whom Gainsborough painted His son Wil 
ham, 6th duke (1790-1858), died unmarried The title passed 
in 1858 to his cousin William (1808-91), 2nd earl of Burlington, 
as 7th duke, who, in 1829 was second wrangler at Cambridge, 
first Smith’s prizeman and eighth classic, and subsequently became 
chancellor of the university 

DEVONSHIRE, SPENCER COMPTON CAVEN- 
DISH, 8th Duke op (1833-1908), born at Holker Hall on July 
23. 1833, was the son of the 7th duke (then earl of Buihngton) 
and his wife Lady Blanche Howard (sister of the earl of Car 
lisle) In 1854 Lord Cavendish, as he then was, took a second 
class in the mathematical tripos at Trinity college, Cambridge, 
in 1856 he was attached to the special mission to Russia for the 
new tsars accession, and in 1857 he was returned to parliament 
as Liberal member for North Lancashire At the opening of the 
new parliament of i8 3 g the marquis of Hartington (as he had then 
become) moved the amendment to the address which overthrew 
the government of Lord Derby In 1862 lie visited the United 
States, and in 1863 he became first i lord of the Admiralty, and 
then under secretary for war m Lord Palmerston’s government, 
and on the formation of the Russcll-Gladstone administration at 
the death of Lord Palmerston he entered it as war secretary He 
retired with his colleagues in July 1866 and used his comparative 
leisure to visit Germany and to meet Bismarck On Gladstone’s 
return to power in 1868 he became postmaster general, an office 
which he exchanged against his own inclination, in 1871, for that 
of secretary for Ireland When Gladstone, after his defeat and 
resignation in 1874, temporarily withdrew from the leadership of 
the Liberal Party in Jan 1875, Lord Hartington reluctantly 
accepttd the position of Liberal leader in the House of Commons, 
Lord Granville being leader m the Lords W E Forster, who 
had taken a much more prominent part in public life, was the 
only other possible nominee, but he declined to stand The new 
leader of the House was a moderate critic of Disraeli’s foreign 
policy in the near East, but emphatically condemned the conduct 
of Indian affairs which led up to the first Afghan War of 1878 
After the Conservative defeat m the general election of 1880, 
the queen, in strict conformity with constitutional usage (though 
Gladstone himself thought Granville should have had the prefer- 
ence), sent for him as leader of the opposition, but Hartington 
declined the request to form a government, in view of Glad- 
stone’s position in the party Hartington joined the new Glad- 
stone government as secretary of State for India, from which 
office, in Dec 1882, he passed to the War Office His administra- 
tion was responsible for the expeditions of Gen Gordon and 
Lord Wolseley to Khartoum 

He shared the responsibility for sending Gordon to evacuate 
the Sudan, but it must be sa>d that he repeatedly warned the 
cabinet of the urgency of the Wolseley relief expedition, and 
threatened resignation when a decision was delayed In June 
1885 he lesigned along with his colleagues, and in December was 
elected for the Rossendale division of Lancashire, created by the 
new Reform Bill Immediately afterwards Gladstone’s conversion 
to home rule for Ireland forced on Lord Hartington the great 
political decision of his life His refusal to follow his leader in 
this course inevitably made him the chief of the new Liberal 
Unionist Party He moved the first resolution at the famous 
public meeting at the opera house in the Haymarket (April 14, 
1886), when Lord Salisbury also was on the platform In the 
House of Commons Hartington moved the rejection of Gladstone’s 
bill on the second reading During the electoral contest which fol- 
lowed, no election excited more interest than Lord Hartington’s 
for the Rossendale division, where he was returned by a majority 
of nearly 1,500 votes 

In the new parliament he held a position much resembling that 
which Sir Robert Peel had occupied after his fall from power, ’he 
leader of a small, compact party, the standing and ability of 


whose members were out of all proportion to their numbers, gen 
erally esteemed and trusted bc> ond any other man in the country 
yet in his own opinion forbidden to think of office Lord balls 
bury’s offers to serve under him as prime minister (both after 
the general election and again in Jan 1887, when Lord Randolph 
Churchill resigned) were declined, and Lord Hartington continued 
to discharge the delicate duties of the leader of a middle party 
It was not until 1895, when the differences between Conservatives 
and Liberal Unionists had become attenuated by changed circum 
sLances, and the habit of acting together, that the duke of Devon 
shire, as he had become by the death of his father in 1891, entered 
Lord Salisbury’s third ministry as president of the council, an 
office which carried at that time the responsibility for education 
He also presided over the cabinet committee of defence In 
1892 he succeeded his father as chancellor of the University of 
Cambudge In that year too he married the widow of the 7th 
duke of Manchester 

He continued to hold the office of lord president of the council 
till Oct 3, 1903, when he resigned on account of differences with 
Baltour over the latter’s attitude towards free trade As Cham 
berlain had retired from the cabinet, and the duke had not thought 
it necessary to join Lord George Hamilton and Ritchie in resign 
mg a fortnight earlier, the defection was unanticipated, and was 
sharply criticized by Bilfour But the duke had come to the 
conclusion that while he himself was substantially a free trader, 
Balfour did not mean the same thing by the term He necessa- 
rily became the leader of the Free Trade Unionists who were 
neither Balfountes nor Chambcrlainites, and his weight was thrown 
into the scale against any associ ition of Unionism with the con- 
structive policy of tariff reform, which he identified with sheer 
protection A struggle at once began within the Liberal Unionist 
organization between those who followed the duke and those who 
followed Chamberlain, but the latter were in the majority, and 
the duke resigned his chaumanship of the Liberal Unionist Asso- 
ciation (May 1904), and became president of the new organiza- 
tions, the Unionist Free Food league and the Unionist Free Trade 
club In the autumn of 1907 his health gave way, and he win 
*ered m Egypt He died on his way home at Cannes on March 24, 
1908 He had a firm friendship with the prince of Wales, after- 
wards Edward VII 

There was no issue of his marriage, and his successor as 9th 
duke was lus nephew Victor Christian Cavendish ( 1868 -1938 ) , 
who had been Liberal Unionist member for West Derbyshire since 
1891, and was treasurer of the household (1900-03), financial 
secretary to the Treasury (1903-05), civil lord of the Admiralty 
(1915-16) and governor general of Canada (1916-21), in 1892 
he married a daughter of the marquess of Lansdowne He was 
succeeded as 10th duke by his son, Edward William Spencer 
Cavendish (1895-1950) 

See Bernard Holland, Life of the 8th Duke of Devonshire (1911) 

DEVRIENT, the name of a family of German actors 

Ludwig Devrient (1784-1832), bom m Berlin on Dec 15 
1784, was the son of a silk merchant He was apprenticed to an 
upholsterer, but joined a travelling theatrical company, and first 
appeared on the stage at Gera m 1804 as the messenger in Schil- 
ler’s Braut von Messina Eventually he obtained a permanent 
engagement at the ducal theatre in Dessau, where he played till 
1809 He then went to Breslau for six years His success m 
Shakespeare was such that Iffland feared for his own reputation, 
but generously recommended Devrient as his successor On Iff- 
land’s death Devrient was summoned to Berlin, where for 15 
years he was the popular idol He died there on Dec 30, 1832 
He was equally good in comedy and tragedy Falstaff, King Lear, 
Franz Moor, Shylock and Richard II were among his best parts 
Karl von Holtei in his Reminiscences has given a graphic picture 
of his acting 

See 7 Funck, Aus dem Leben Zweier Schauspieler, Ifflands und 
Dcvnents (Leipzig, 1838) , H Smidt in Devrient Novellen (3rd ed 
1882) , R Springer, Devrient und Hoffmann (1873) , Eduard Devrient, 
Geschichte der deutschen Schausptelkunsl (Leipzig, i86r) , G Altmann, 
Ludwig Devrient (1926) 

Three of the nephews of L Devrient played an important part 
In the history of the German stage —Karl August Devrient 
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(1797-1872) was born at Berlin on April 5, J797 He made his 
first appearance on the stage in 1819 at Brunswick In 1821 he 
received an engagement at the court theatre in Dresden, where, 
in 1823, he married Wdhelmine Schroder In 1835 he joined 
the comp my at Karlsruhe, and in 1839 that at Hanover His 
best parts were Wallenstein and King Lear He died on April 5, 
1S72 

His brother, Philipp Eduard Devrient (1801-1877), born at 
Berlin on Aug 11, 1801, was from 1844 to 1846 director of the 
court theatre m Dresden Appointed to Karlsruhe in 1852, he 
began a thorough reorganization of the theatre, and not only raised 
it to a high position, but enriched its repertory by many note- 
worthy librettos, among which Dtt Gunst dts iugenbhcks and 
1 ertrnmgen are the best known But his chief work is his history 
of the German stage Gtsihichte dti deutschon Schauspiclkunst 
(Leipzig, 1848-74) He died on Oct 4, 1877 

The youngest and the most famous of the three nephews of Lud 
wig Devrient was Gustav Emil Devrient (1803-1872), born 
in Berlin on Sept 4, 1803 He made his first appearance on the 
stage in 1821, at Brunswick, as Raoul in J C T von Schiller’s 
Jungfrau von Orleans \fter a short engagement in Leipzig, he 
received in 18.9 a call to Hamburg, but after two years accepted 
a permanent appointment it the court theatre in Dresden, to 
which he helonged until his retirement in 1868 He icted several 
times in Loudon where his Hamlet was considered finer than John 
Philip Kemble’s or Edmund Kean's He died on Aug 7, 1872 

Otto DEVidLNr (1838-1894;, another actor, born in Berlin on 
Oct 3, 1838, was the son of Philipp Eduard Devrient He joined 
the stage in 1836 at Karlsruhe, and acted successively in Stutt- 
gart, Berlin and Leipzig, until he received a fixed appointment at 
Karlsruhe 111 1863 In 1873 he became stage manager at Weimar, 
whore he gained great praise for his mtse en seine of Goethe’s 
I oust After being manager of the theatres in Mannheim and 
Frankfort, he retired to Jena In 1884 he was appointed director 
of the court theatre in Oldenburg, and m 1889 director of dramatic 
plays in Berlin He died at Stettin on June 23, 1894 
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meLhod of producing new iorms was named mutation, as distinct 
from Charles Damn's natural selection He showed that wh'le 
■.pccics vary through natural selection, new apeoes and varieties 
arise suddenly through imitation He vtsitid die United States to 
investigate the behaviour <n Oenothera in its natur. I envirornen' 
Alter his retirement iu 1918 from the Lnivcrsitv 01 Arnstfd 101 
he made h s residence in Luntcren, where he continued his expen 
mental work m producing new forms through many gcncrition-, ot 
culture He died on May w, 193s His best known work-, are 
httmeellulore Pangotssts (1889), The Mutation Theory (Gcr 
ed, 1900-03, Eng tfons, rgro-n) , and Plant Breeding (1907 
Gcr trans , iqo&’i 

DEW. Ihe word “dew" (0 E deau., cf Ger Tati) is a vtry 
ancient one. The New English D ctwnary gives the moisture, de 
posited in minute drops upon any cool surface by co ldensution or 
the vapour of the atmosphere, formed alter 1 hoi day during 01 
towards uight and plentiful n the earh morning " it the deposit 
is in the form of ice it is called ho irfros' John Aitkcu s researches 
t Trans Roy Sue of Edinburgh, run, and Mature, vol xxxm; 


suggest that the words “by condensation of the vapour m the at- 
mosphere” might be omitted because the large dew drops on the 
leaves of plants, the most characteristic ol ill dew phenomena, aie 
largely an exudation of water from the plant itself through the 
leaf pores and are merely the continuation of the plant’s irriga 
tion process for supplying the leav es with w ater from the soil The 
action, set up in full vigour in the daytime, is intended to maintain 
tolerable thermal conditions of the leaf surface in the hot sun, and 
continues after sunset 

Nevertheless, the typical experiment to illustrate dew formation 
is the production of a deposit of minute drops of moisture upon 
the extenor surface of a glass or polished metal vessel by the cool 
mg of a liquid which it contains The usual liquids are water 
cooled by pieces of ice, or ether, volatilized by bubbling air 
through it No deposit is formed by this process until the temper 
ature is reduced to a certain critical level which depends upon the 
stite of the surrounding air The physical analogy between the 
natural formation ot dew and this artificial production is con- 
sidered so complete that the critical level below which the tempera 
ture of a surface must be reduced in order to obtain the deposit 
is known as the “dew point ” 

Physicists consider the dew point to be the temperature at 
which, by being cooled without change of pressure, air becomes 
saturated with water vapour, because of a reduced capacity of 
the air at the lower temperature for holding water It is a well 
established proposition that the pressure of the existing water 
vapour remains constant if the air is cooled without change of its 
total external pressure, hence, the saturation pressure at initial 
dew point gives the pressure of the water vapour Tables of 
pressures of saturated water vapour for various temperatures have 
been compiled, thus, this mode of determining the dew point is a 
recognized method of measuring the pressure and amount of water 
vapour m the atmosphere, it is of fundamental importance in 
hygrometry The physical explanation of dew formation is ar 
rived at by determining the manner in which dew-laden objects 
m the open air have become cooled “below the dew point ” 
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The whole qutstioi or radi ition was 1 ml studied b\ Macrdoi 10 
Melloni (1798-18541 md bv other pin at ists I, il tide ws ldded 
to the explanation gnui by Wells ui til 1880 when John \itkcn 
shot ed that conduction did not tike pi to c\cn wnen ih< 
air was cooled below dew poim it all nuilci foi condensation Ind 
been iemo\ed but his most impoitmi eontribulion on this nut 
ter was in ishj when Ik cil ed attention to the our t'on ot \ he her 
the wate r uf dewdiops on p' 1,11 or stones earne lro n the air or the 
earth, cither by pkii is exuding dev diops, or bv c\ moiation aid 
subsequent condensation 111 the lowtst layei ot the atmosphcie 
\itktn* views at leist shot ed lhaL die phv-ieal processes opera 
U\c m Iht evolution 01 meteorologie il phtnomem are gcneralh 
lonplcx Ihe conditions ia\ ourabie tor the formation of dew 
are ' , a good ndu mg surfarc (2) a still a'mo-phcrc, (3) a 
tlcir sky (4; thciiul insukition ot the mailing s U riaec (;) 
w’rm noi=i grou la or some other supplv of moisture n tne sin 
net liveis 01 nr \ tken’s 11.1m contribution ■-hoi cd tint mois 
cure of the gto ind as weU as Lhat of the air \ is important and 
that the temperature 01 both had to be conudeied Qi the five 
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conditions, the first four are essential, but the fifth is important 
for securing a copious deposit 

The amount of dew deposited may be considerable, and, m 
tropical countries, is sometimes sufficient to be collected by gut 
ters, but it is not generally regarded as a large percentage of the 
total rainfall P Loesche probably overestimates a single night’s 
dew deposition on the Loango coast at 3 mm , but measurements 
show that the aggregate annual deposit of dew corresponds to a 
depth of 1 to 1 S m of water near London (G Dines), 1 2 in at 
Munich (E Wollny), 03m at Montpellier (A Crova) and 1 6 m 
at Tenbury, Worcestershire (W F Badgley) 

The maintenance of “dew ponds” is intimately associated with 
this matter of total amount Dew ponds are certain isolited 
ponds on the upper levels of the chalk downs of the south of Eng- 
land and elsewhere used as a water supply for cattle Some of 
them are very ancient, as the title of a book on Neolithic Dew 
ponds (Lon 'or, 1904, 1907) by A J and G Hubbard indicates 
Their name implies that they depend upon dew and not entirely 
upon rain for their maintenance Though the question has not 
been settled, the balance of evidence suggests tint dew deposits do 
not make any important contribution to the water supply The 
construction of dew ponds is, however, still practised on traditional 
lines Although there is some difference of opinion on the matter, 
it seems necessary for a new dew pond to be filled artificially first 
since it will not function by a natural accumulation of water in the 
impervious basin 

DEWAN, or Diwan, an Arabic word for finance minister or 
financial department In India m the 13th and 14th centuries it 
meant the revenue ministry, the control of which was one of the 
functions of the wazir, or chief minister Akbar, in the 16th cen 
tury, realizing the danger of a minister with unlimited powers, 
entrusted the financial administration to an official called the 
diwan, who was assisted by provincial diwans directly responsible 
to the central government In the 17th and 18th centuries the 
term diwani was applied to the revenue administration in contra- 
distinction to the tuzamat, or general administration In modern 
India the term diwani denotes the civil courts of law 

See Ibn Hasan, The Central Structure of the Mughal Empire (Ox- 
ford, 1936) , and P Saran, The Provincial Government of the Mughals 
(Allahabad, 1941) (CCD) 

DEWAR, SIR JAMES (1842-1923), British chemist and 
physicist, was born at Kincardine on Forth, Scot , on Sept 20, 
1842 He was very fond of music as a child, and when he met 
with an accident which prevented him from playing the flute, he 
practised making fiddles and so acquired a manual dexterity 
which served him in good stead in later years He was educated 
at Dollar academy, Dollar, Clackmannshire, and Edinburgh um 
versity, being first a pupil, and afterward the assistant, of Lyon 
Playfair, then professor of chemistry, he also studied under 
Fnedrich Kekuld (q v ) at Ghent m 1867 In 1875 he was elected 
Jacksonian professor of natural experimental philosophy at Cam 
bridge, and in 1877 he succeeded J H Gladstone as Fullenan 
professor of chemistry in the Royal institution, London He was 
president of the Chemical society in 1897 and of the British asso- 
ciation in 1902, served on the Balfour commission on London 
water supply (1893-94), and as a member of the committee on 
explosives (1888-91) invented cordite jointly with Sir Frederick 
Abel He was awarded the Rumfprd medal of the Royal society 
in 1894, and the Smithsonian institution, the French Academy of 
Sciences, the Italian Society of Sciences and the Royal society of 
Arts honoured his work He was knighted In 19Q4, and died on 
March 27, 192,, 

Dewar’s scientific work covers a wide field His earlier papers 
deal with organic chemistry, with measurement of high tempera- 
tures, with electrophotometry and the chemistry of the electric 
arc With J G M’Kendnck, of Glasgow, he investigated the 
physiological action of fight, and examined the changes which take 
place m the electrical condition of the retina under its influence 
The work was done mostly at night since it involved vivisection 
With G D Livemg of Cambridge he began in 1878 a long senes 
of spectroscopic observations inspired primarily by Sir Joseph 
Norman Lockyer’s claims to have decomposed elements at high 


295 

temperatures The results were published in 1915 as Collected 
Papers m Spectroscopy With J A Fleming, of University col 
lege London, he investigated the specific inductive capacity of 
substances at very low temperatures Dewar is best known for his 
work on the liquefaction of the so-called peimment gases (we 
Liquefaction of Gases), and for his researches at temperatures 
approaching the absolute zero His interest m this branch of in 
quiry dates back at least as far as 1874, when he discussed the 
“Latent Heat of Liquid Gases” before the British association 
Subsequently he was stimulated by the work of L P Cailletet and 
R P Pictet m 1877, and of Z F Wroblewski and K S Olszewski 
a few years later, and by 1891 Dewar had constructed a machine 
for producing liquid oxygen in quantity He made use of this 
liquid for some low ttmpeiatuie experiments on meteorites, and 
in 1891 showed that both liquid oxygen and ozone are magnetic 
He introduced the use of liquefied gases as aids in studies at very 
low temperatures 

About 1892 the idea occurred to him of using vacuum jacketed 
vessels for the storage of liquid gases, and so efficient did this de 
vice prove in preventing the influx of external heat that it was 
found possible to preserve the liquids for comparatively long 
periods, this apparatus which he designed is known ts the “Dewar 
flask,” and is invaluable for low temperature woik The principle 
has been used extensively in the common “thermos bottle,” or vac- 
uum flask He next experimented with a high pressure hydrogen 
jet by which low temperatures were realized through the Joule- 
Thomson effect ( see Thermodynamics), and the successful re 
suits thus obtained led him to build at the Royal institution the 
large refrigerating machine by which hydrogen was first liquefied 
in 1898 and solidified in 1899 He invesitgated the gas absorbing 
powers of charcoal cooled to low temperatures, and applied them 
to the production of high vacua and to gas analysis 

With collaborators he also studied the physical and chemical 
properties of iron and nickel carbonyls, the properties of thin 
films and atomic heats at low temperatures Dewar had a fine 
directing power and did excellent work with competent assistants 
His greatest strength was probably in his manipulative skill, and 
his lectures at the Royal institution were remarkable for the ex- 
perimental demonstrations, which he developed into a fine art 
The chemical and physical studies are contained in The Collected 
Papers, 2 vol (1927) 

See Royal Institution lecture by H E Armstrong (Jan 1924), also 
Journal of the Chemical Society (London, 19 8) 

DEWAR VESSEL, or Thermos Flask, a vacuum vessel 
invented by Sir James Dewar during his research on the lique- 
faction of gases (9 v ) 

DEWAS, two Indian states, m the Bhopal agency of central 
India, founded in the first half of the iSth century by two 
brothers, Punwar Mahrattas, who came into Malwa with the 
peshwa Baji Rao in 1728 Their descendants are known as the 
senior and junior branches of the family, and after 1841 each 
ruled his own portion as a separate state, though the lands be- 
longing to them ate so intimately entangled that even in Dewas, 
the capital town, the two sides of the main street are under differ- 
ent administrations, and have difterent arrangements for water 
supply and lighting The senior branch his an area of 449 sq mi , 
pop (1941) 89,352, the area of the junior branch is 419 sqmi , 
pop (1941) 83,669 The two chiefs reside in different palaces 
m the town of Dewas, and each is entitled to a salute of 1 5 guns 

DEWBERRY, or Trailing Blackberry, any blackberry 
lacking sufficiently woody fibre in the stems to stand more or less 
erect In England and other countries of Europe, applied es 
pecially to Rubus caesms, a trailing plant, common in woods, 
hedges and the borders of fields The leaves have three leaflets, 
are hairy beneath and of a dusky green , the flowers, which appear 
in June and July, are white, or pale rose-coloured The fruit is 
closely embraced by the calyx and consists of a few drupelets, 
black with a glaucous bloom, it has an agreeable acid taste In 
the eastern, southern and Pacific areas of the United States sev- 
eral trailing native species of Rubus, especially R flagellant, R 
bmleyanus, R hispidits, R enslemt and R. trivially produce ex- 
cellent fruits, some varieties of which, as the Lucretia (prob, R. 
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batleyaitus x R argutus), Young (vounglierry) and Boysen (boy 
senberry) ire extensively cultivated In the Pacific states various 
forms of the mti vc trailing blackberry R macropetalus, are culti- 
vated, as the Ideal Wild and Zielinski, while Cascade and Pacific 
arc varieties derived from Zielinski \ Logan (sec Loganberry) 
(G M D) 

D’EWES, SIR SIMONDS, Bart (1602-1650), English anti 
quarnn, son of Paul D’Eves of Milden, Suffolk, sat as member 
for Sudbury in the Long Parliament of 1640 D’Ewes appears to 
have projected a history of England based on original documents 
But though excelling as a collector of matena's, he died without 
publishing anything except an uninteresting tract, The Primitive 
Practice for Preserving Truth (1645), and some speeches His 
Journals of all the Parliaments during the Reign of Queen Eliza 
both was published in 1682 His large collections, including tran 
scripts from ancient records, many of the originals of which are 
now dispersed ur destroyed, are m the Harlenn collection m the 
British Museum His unpnnted diaries from 1621 to 1624 and 
from 1643 to 1647 the latter vnlu ible for the notes of proceedings 
in pirhament, are often the only authority for incidents and 
speeches during that period, and are amusing for the glimpses the 
diarist affords of his own character 

Extracts from his Autobiography and Correspondence from the 
manuscripts In the British Museum were published by J O Halhwell 
Phillips m 1845, by Thomas Hcarne in the appendix of his HtUorta 
vitae el repm Rtcardt 11 (1729) and in the Bibliotheca lopographica 
Bntanmca no 15, vol vi (1783), and from a diary of htcr date, 
College Life in the Tm " of James 1 (1871) His diaries were exten 
sivclv drawn upon by John Forster and Samuel Gardiner, and by John 
Sanford in his 'studies and Illustrations of the Great Rebellion Some 
of his speeches have been reprinted m the Harleian Miscellany and 
Somers Tracts 

See also W Notixlein (ed ), The Journal of Sir Smonds D’Ewes 
(1933) 

DE WET, CHRISTIAN (1854-1922). Boer general and 
politician, was born on Oct 7, 1854, at Leeuwkop, Smithfield dis 
tnct I Orange Tree State) and later resided at Dewetsdorp He 
served in the hr it Anglo Boer War of 1880-81 as a field cornet, 
and from 18S1 to 1896 he lived on his farm, becoming in 1897 
member of the Voiksraad He took part m the earlier battles of 
the Boer War of 1899 in Natal as a commandant and later, as a 
general, he went to serve under Piet Cronj£ in the west His first 
successful action was the surprise of Sanna’s Post near Bloem 
fontem, which was followed by the victory of Reddersburg a little 
later He became the most formidable leader of the Boers in their 
guerrilla warfare Sometimes severely handled by the British, 
sometimes escaping only by the narrowest margin of safety from 
the columns which attempted to surround him and falling upon 
and annihilating isolated British posts, De Wet struck heavily 
where he could and evaded every attempt to bnng him to bay He 
shared in the peace negotiations of 1902, and visited Europe with 
the other generals He wrote an account of his campaigns, an 
English version of which appeared in Nov 1902 under the title 
Three Years' War In Nov 1907 he was elected a member of 
the first legislative assembly of the Orange Rivet colony and 
was appointed minister of agriculture In 1908-09 he was a dele- 
gate to the Closer Union convention In 1912-113 he supported 
Gen James Hertzog in his separatist policy, seceded from the 
South African party and helped to form the Nationalist party 
Soon after the outbreak of World War I, De Wet rebelled against 
the Sooth African government and was captured at Waterberg 
on Dec, i, 1914 On June 10, 1915, he was committed for trial 
on a charge of iugh treason, and on June 21 was found guiltv on 
eight of the ten counts He was sentenced to six year's imprison 
meat and fined £2,000, but in the following December was le 
leased, on undertaking to abstain from political agitation IK 
died at Bloemfontein on leb 3, 1922 
DE WETTE, WILHELM MARTIN LEBERECHT 
(1780-1849), German theologian, was born on Jan i_, i-gc, ,it 
If 11a near Weimar He was educated a< Wcmrr >nd .>t lun, 
where II E J Faulus inspired his lree critical lrquir, In 1S07 
be became professor at Heidelberg, 111 tSio at Berlin where he 
^met Fncdnch Schlcnrmichei Ills itlttr ol co-nol mort to the 
mother of Karl band, the murderer of August ion Kotzebue, led 


to his dismissal in 1819 After three years’ retirement at Weimar, 
during which he prepared his edition of Martin Luther and wrote 
the romance Theodor Oder die Wei he des Zwufiu De Wette be 
came professor of theology at Basle university He died on 
June 16, 1849 

Julius Wellhauscn describes De Wette as “the epoch making 
opener of the historical criticism of the Pentateuch ” He pre 
pared the way for the supplement theory 

His most important works aie Beit) age &ur EinJeilung in das 4 lte 
Testament, 2 vol (1806), Rommtntar ubtr die Psalmen (1811), 
Lehrbuch dcr hebratsch judischcn Archaologie (1814) Ubir Religion 
und Theologie (1815) , Lehrbuch der chnstltchen Dogmatil (1813-16) , 
Lehrbuch der luslortsch krilischen Einleilung in die Btbel (O T , 1817 
NT, 1826), Chnstliche Sittenlehre (1819-21) , Emleitung m das Ntue 
Testament (i8->6), Religion, ihr Wesen, ihre Erschemungsjorm, und 
ihr Cmfluss auf das Leben (i8->7) , Das Wesen dis chnslluhen Glaubens 
(1846), and Knnge/asslcs excgetisches Ilandbuch zum Neuin Testa 
ment (1836-48) De Wette also edited Luther’s works, 3 vol (1825- 
28), and wrote a drama Die Entsagung (1823) 

DEWEY, DAVIS RICH (1858-1942). U S economist and 
statistician, was born m Burlington, Vt , April 7, 1858 He was 
educated at the University of Vermont, Burlington, and at Johns 
Hopkins university, Baltimore, Md , and afterward became pro 
fessor of economics and statistics at the Massachusetts Institute 
of Technology, Cambridge He was chairman of the state board 
on the question of the unemployed (1893), member of the Massa 
chusetts commission on public, charitable and reformatory inter 
ests (1897), special expert agent on wages for the 12th census and 
member of a state commission (1904) on industrial relations He 
wrote a Syllabus on Political History since 1815 (1887), a Finan- 
cial History of the United States (1902), National Problems 
(1907) and Banking and Credit (with M J Shugrue, 1922) 
From 1911 to 1940 he was managing editor of the American Eco- 
nomic Review He died Dec 13, 1942 

DEWEY, GEORGE (1837-1917), U S naval officer, was 
born at Montpelier, Vt , on Dec 26, 1837 He studied at 
Norwich university, then at Norwich, Vt , and graduated from the 
United States Naval academy m 1858, Annapolis, Md He was 
commissioned heutenant m April 1861, and in the Civil War served 
on the steamsloop “Mississippi” (1861-63) during Adm David 
Farragut’s passage of the forts below New Orleans, La , in Apnl 
1862 and at Port Hudson, La , in March 1863 , took part in the 
fighting below Donaldsonville, La , m July 1863 , and in 1864-65 
served on the steam gunboat “Agawam" with the North Atlantic 
blockading squadron and took part in the attacks on Tort Fisher 
in Dec 1864 and Jan 1865 He became a lieutenant commander 
m 1865, commander m 1872, captain in 1884 and commodore in 
1896 

In Nov 1897 he was assigned, at his own request, to sei service, 
and sent to Asiatic waters In April 1898, while with his licet at 
Hong Kong, he was notified by cable that war had begun between 
the United States and Spain, and was ordered to “capture or 
destroy the Spanish fleet” then in Philippine waters On May 1 he 
overwhelmingly defeated the Spanish fleet under Admiral Montojo 
m Manila bay, a victory won without the loss of a man of the 
American ships ( see Spanish-American War of 1898) Con 
gress, m a joint resolution, tendered its thanks to Commodore 
Dewey, and to the officers and men under his command, and au- 
thorized “the secretary of the navy to present a sword of honour to 
Commodore George Dewey, and cause to be struck bronze medals 
commemorating the battle of Manila bay, and to distnbute such 
-edi'f f o rffi-pr'- — * -a- t’’" - 1 - — \ - , J -- 
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He was a memoer (.10997 01 tne benurman Fmiippine commission, 
and in 1901 acted as president of the Schley court of inquiry 
By special provision Admiral Dewey was not retired, but con- 
tinued in the service Up to his death, being president of the 
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general board of the navy for the last seven years of his life 
I o the end of his lift he continued to urge the building of large bat 
tleships, citing their superiority in the battle of Jutland In 1913 
he published his Autobiography He died in Washington, D C , on 
Jan 16, 1917, and was buried in the Arlington National cemetery 
His body was transferred March 28, 1925, to the crypt of the 
Bethlehem chapel of the National Episcopal cathedral m Wash- 
ington 

Bun tography —John Barrett, Admiral George Dewey (1899) , C 
M Dewey (ed ), The Life and Letters of Admiral Dewey (1899), 

T W Handford, Admiral Dewey, the Hero of Manila (1899), J L 
Stickncv Admiral Dewey at Manila (1899) 

DEWEY, JOHN (1859-1952), U S philosopher, psycholo 
gist and educator, was born in Burlington, Vt, on Oct 20, 1859 
He graduated from the University of Vermont, Burlington, in 1879 
and from Johns Hopkins university, Baltimore Md , in 1884 
Then he went west, and taught philosophy at the universities of 
Minnesota, Minneapolis, (1888-89), Michigan, Ann Arbor, 
(1889-94) an d Chicago (1894-1904) It was as director of the 
school of education at the last institution that he first won na- 
tional fame, he established an experimental school and carried 
out the ideas of the "new pedagogy ” It was in this experience 
that he came to formulate principles of democratic and occupa- 
tional instruction which revolutionised educational practice in 
the U S , and influenced many teachers in Europe and Asia Tor 
two years he lectured on education and philosophy at the Univer- 
sity of Peking, and the Turkish government engaged him to draw 
up a report on the reorganization of its national schools 
Dewey’s outlook on education reflected the industrnl revolu- 
tion and the development of democracy, it reacted strongly against 
the classical approach and authoritarian methods of aristocratic 
days when education consisted in learning how to talk about things 
rather than how to do them The exodus from the field to the 
factory, the multiplication of machinery and the growing com- 
plexity of urban life required a new curriculum, teaching through 
practice the arts and discipline of the industrial life This plea 
for practicality formed a naturally systematic whole with Dewey’s 
“instrumental" logic, and his lifelong effort to free U S philosophy 
from its sterile preoccupation with Geiman epistemology In 
developing his thought out of the German idealism which marked 
the idealism of his early period — a change caused largely by 
the influence of William James — he retained from it an endur 
mg sense of the value of intelligence 
The starting point of his system of thought is biological he 
saw man as an organism in an environment, remaking as well as 
made Things are to be understood through their ongins and 
their functions, without the intrusion of supernatural consider 
ations , even the Schopenhauenan Wille and the Bergsonlan Man 
vital are mystical phrases which the philosopher will avoid The 
only reahty is experience , and all experience is of objects m re 
lation It is true that things are known only as known, but this 
knowledge, to be real, must be functional rather than conceptual, 
it must see not so much the abstract nature of the thing, as its 
actual operations and relations m the world of our living ex 
penence Thought is an organ of response, it is an instrument of 
behaviour, rather than of knowledge m the older sense ("knowl- 
edge about”) , every idea, to have meaning, must be a way of 
dealing specifically with actual stimuli and situations (Here 
Dewey anticipated “behaviourism," without falling into its ex- 
aggerations ) Thinking begins not with premises, but with diffi- 
culties, and it concludes not with a certainty but with a hypoth- 
esis that can be made "true” only by the pragmatic sanction 
of experiment An idea, then, is true in proportion as it is an 
effective instrument in the illumination of experience and the 
realization of desire Thought should aim not merely to "under- 
stand" the world, but to control and refashion it, the Spencerian 
definition of education as the adaptation of the individual to his 
environment must be replaced by the practice of education as the 
development of all those capacities in the individual which will 
enable him to control his environment and fulfil his possibilities 
Further, since the individual is to live m a society, he is to be 
studied as a citizen (actual or potential) growing and thinking 
in a vast complex of interactions and relationships, not as a 
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solitary “self” or “soul ’’ Through education, training and sug 
gestion of a thousand kinds, he is made in the image of Ins 
fellows, and his thinking is largely their thinking through him 
If this reduces his uniqueness, it extends the limits of Ins possible 
development far beyond those within which it was confined by 
the old theory of unchangeable heredity Faith in education as the 
soundest instrumentality of social, political and moral recon 
struction is justified by this malleability of the instincts, and this 
ilium tableness of human growth 

Contemporary difficulties, Dewey believed, are the difficulties of 
a chaotic adolescence, and the disproportion between our powers 
and our wisdom “Physical science," he wrote, in a passage that 
influenced much later thinking, “has for the time being far 
outrun psychical We have mastered the physical mechanism 
sufficiently to turn out possible goods, we have not gained a 
knowledge of the conditions through which possible values become 
actual in life, and so are still at the mercy of habit, of haphazard, 
and hence of force With tremendous increase in our control 
of nature, in our ability to utilize nature for human use and satis 
faction, we find the actual realization of ends, the enjoyment of 
values, growing unassured and precarious At times it seems as 
though we were caught in a contradiction , the more we multiply 
means the less certain and general is the use we are able to make 
of them ” ( Influence of Darwin on Philosophy, p 71 ) 

The task of remaking man to a mental and moral level com 
mensurate with the enlarged and intricate world m which his 
inventions have enveloped him lies upon democracy and educa- 
tion Democracy not merely in voting but in opportunity equal 
to all, in education through comradely occupation, m industry 
through the replacement of autocracy with voluntary association, 
in foreign relations through the replacement of war with con- 
ference and law And education not in theory but in specific 
and experimental thinking, our social ills are to be handled no 
longer with majestic abstractions like individualism and socialism, 
competition and co-operation, dictatorship and democracy, but 
with restricted inquiries, specific analysis, careful formulation, 
patient experimentation and piecemeal renovation We must 
attack the enemy as Napoleon did — in sections and detail 
The great need, then, is intelligence, and Socrates was not far 
wrong in counting this as the highest virtue And again, not in- 
tellectuality, which is just the opposite of specific and realistic 
thought, but that flexibility of nund winch can readjust past ex 
penence to novel stimuli and purposes There is no absolute good 
here, no simmurn boituin, the ethical aim milst vary with time 
and person and place, and only intelligence can specifically and 
transiently determine it One thing alone seems universally good, 
and that is growth “Not perfection as a final goal, but the ever 
enduring process of perfecting, maturing, refining, is the aim in 
living The bad man is the man who, no matter how good 
he has been, is beginning to deteriorate, to grow less good The 
good man is the man who, no matter how morally unworthy he 
has been, is moving to become better Such a conception makes 
one severe in judging himself and humane in judging others” 
(Reconstruction in Philosophy, p 177 ) 

It was not till Dewey came in 1904 to join the department of 
philosophy at Columbia university that his influence began to 
reach out from pedagogy to the philosophical and social thought 
of his time He maintained this position of professor of philosophy 
at Columbia university until July 1, 1930, when he retired with 
the title of professor emeritus In 1937 he visited Mexico as head 
of a commission investigating the validity of soviet charges against 
Leon Trotsky who had been granted political asylum 1x1 that coun- 
try He spent his remaining years in research and died m New 
York, N Y , on June x, 1952 

Dewey’s publications indude Leibnitz’s Essays Concerning the 
Human Understanding (1888) , Psychology (1887) , Outlines of a Criti- 
cal Theory of Ethics (1891) , The Study of Ethics (1894), The Psy- 
chology of Number, with jas A McLellan (1895, 1896 and 1909), 
Interest as Related to Will (1896), “Interpretation of the Culture- 
Epoch Theory,” Natl Herbart Soc Yeai book (1896) , My Pedagogic 
Creed (1897) , The Significance of the Problem of Knowledge (1897) , 
The Educational Situation (1902) , Logical Conditions of a Scientific 
Treatment of Morality (1903), Studies m Logical Theory (1903-09) , 
"The Philosophical Work of Herbert Spencer" Philadelphia Review, 
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vol xm, no 2, pp 159-1 75 (1901) , Chi Relation of 1 heavy to Practice 
m the Edut ation of Teachers ( 1904 1 The Child and the Curriculum 
(1906) , The School and the Child (London 1907) , Ethics, with Junes 
H Tufts (1908) , Ethics (190S) , “Does R ality Possess Practical Char- 
acter?” m Fssavs Philosophical and Psychological, m Honor of Win 
James (igo8) , Ethical Principles Vndtrlymg Education (1909) iloial 
Principles in Education (1909) , The Influence of Darwin on Philosophy 
(1910), How We Think (1910), Educational Essays (igio), Interest 
and Effort m Education (1917) , The School and Society (igij) , Ger- 
man Philosophy and Politics (1915) , Schools of Tomorrow, with 
Fvd\n R Dewey (1915), Democracy and Education (1916), Essays 
in Experimental Logic (1916), Creative Intelligence (1917), Enlist- 
ment for the Farm (1917), Reconstruction in Philosophy (1920 and 
1949) , Letters from Japan with Alice Chipman Dewey, ed by Evelyn 
Dewev ( 1920), Human Nature and Conduct (1922), supplementary 
essay by John Dewey in Chance, Love and Logic by Chas S S Peirce, 
ed by Moms R Cohen (1927), Democracy and Education (1927). 
Experience and Nature (1925) , The Public and Its Problems (1927) , 
The Quest for Certainly (1929) , Art as Experience (1934) , A Common 
Faith (ig-(t) , Liberalism and Social Action (193s), Logic, the Theory 
of Inquiry (igt8), Freedom and Culture (1939), Education Today 
(1940) , Problems of Men (1946), Knowing and the Known, with A 
F Bentley (1949) 

See L P Boggs, Veber John Dewey's Theone des Interesses und 
seme Amocndung m der Padagogtk (igor), D Loring Geyer, The 
Pragmatic Theory of Truth as Developed by Peirce James and 
Dewev (1916), Wm James, Pragmatism (1907), A Webster Moore, 
Pragmatism and Its Critics (1910), D T Howard, John Dewey's 
Logical Theory (New York, 1918), L M A N van Schxlhivijk, De 
Soctale paeda gogiek van John Dewev (1920), The Philosophy of John 
Dewey, selected and edited by Joseph Ratner (New York, 1928) , E E 
Slosson, Six Major Prophets (Boston, 1917) , W David Frank, Time 
Exposures (New Yoik, 1926), M H Thomas and H W Schneider, 
Bibliography of John Dewey (1929) (W Du ) 

DEWEY, MELVIL (1831-1931), American librarian, was 
bom at Adams Center (NY) on Dec 10, 1851 He graduated 
in 1874 from Amherst college, Amherst, Mass , where he became 
acting librarian In 1877 he moved to Boston, Mass , there found- 
ing and editing the Library Journal He was also one of the found- 
ers of the American Library association In 1883 he became li- 
brarian of Columbia college, New York city, and there founded 
the school of library economy, the first institution established for 
the instruction of librarians 

This school, which was very successful, was re-established in 
Albany, N Y , as the State Library school under his direction , from 
1889 to 1906 he was director of the New York State library, 
from 7889 to 1900 was secretary of the University of the State 
of New York and from 1904 to 1906 state director of libraries, 
completely reorganizing the state library, which he made one of 
the most efficient m the U S , and establishing the system of 
travelling libraries and picture collections His “decimal system 
of classification” for library cataloguing, first proposed in 1876, 
is extensively used Probably more than any other single mdl- 
vidual he was rcspon-ble lor (he so md clev clopment of libnry 
•cienci* 111 the US He die! Dec .6, 19^1 

DEWEY, THOMAS EDMUND (1902- ), U S liwer 

md politician, via born March 24, 1002, in Oaosso, Mich Gradu- 
ated bom the Univei'Uv of Michigan, Ann Yrbor, Mien , m 1923 
lie rccuved his law degree from Columbia umveisitv New \ork 
(ity, in igjj, and was admi'ted to the New York bar the following 
year 

As U S aitoiney for the southern district of New York, Dewey 
attained nationwide prominence for successful prosecutions 01 
gangs' ers and com rials Elected district attorney of New York 
county m 1937 he ran for govcrnoi the following yeai on the 
Republican ticket and was defeated by only 64,000 votes Two 
yeais later lie ran again for governor of New Y'ork, this time win- 
ning 

In 1944 Dewey was nominated Republican candidate for the 
preadency, but lost to Pres F D Roosevelt, who was running 
for a fourth term In 1946 Dewev was reelected governor 
of New Y r orL He was again nominated Republican candidate for 
the preadency in 1948 Gov Earl Warren of Calirorma mi-, noirn- 
nated the G O P vxee-proaidential candidate, and in the summer 
and autumn campaigning it was almost universally predicted b\ 
the press and by public-opinion polls 'hat the Dewcv-War-en 
ticket «ujfd not low Dewey conducted a so ea'lcd 1 lngh leva” 
cu»pwgn, «rw*mg national unity, while Pres Harry S Inmun, 
Democratic candidate to succeed himself, campaigned largely 


on the issue that the 80th congress, Republican dominated, had 
shown itself inimical to labour, the farmer and liber il policies 
in geheral In the election Dewey and Warien were defeated ir 
what was termed one of the greatest political upsets in US his 
tory 

Dewey was re elected governor of New York for a third term 
m 1950 

DE WINT, PETER (1784-1849), English landscape painter, 
of Dutch extraction, son of an English physician, was born at 
Stone, Staffordshire, on Jan 21, 1784, and died m London on 
Jan 30, 1849 He studied under John Raphael Smith, the en 
graver, and m 1809 entered the academy schools In 1812 he 
became a member of the Society of Painters in Water colours, 
where he exhibited for many years, as well as at the academy 
De Wint ranks as one of the chief English water colourists A 
number o 7 f Ins pictures are in the Tate gallery and the Victoria 
and Albert museum, London 

See William Bell Scott, Our British Landscape Painters (1876) , 
W Armstrong, Memoir of Peter de Wtnt (1888) 

DE WINTER, JAN WILLEM (1750-1812), Dutch ad 
miral, was bom at Kampen, and in 1762 entered the naval service 
at the age of 12 He distinguished himself by his zeal and courage, 
and at the revolution of 1787 he had reached the rank of lieuten 
ant The overthrow of the “patriot” party forced him to fly to 
France There he threw himself into the cause of the revolution, 
took pait under Charles Dumounez and Charles Pichegru in the 
campaigns of 1792 and 1793 and was promoted to the rank of 
brigadier general When Pichegru m 1795 overran the Nether- 
lands, De Winter returned with the French army to his native 
country The states general now utilized his experience as a 
naval officer by making him adjunct general for the reorganiza- 
tion of the Dutch navy In x 796 he was appomted vice admiral 
and commander m chief of the fleet He did his best to improve 
it and on Oct 11, 1797, he encountered the British fleet under 
Adm Adam Duncan off Camperdown After an obstinate strug- 
gle the Dutch were defeated, and De Winter was taken prisoner 
He remained in England until December, when he was liberated by 
exchange. His conduct at Camperdown was declared by a court- 
martial to have maintained nobly the honour of the Dutch flag 

From 1798 to 1802 De Winter was ambassador to the French 
republic, and was then again appomted commander of the fleet 
He was sent with a strong squadron to the Mediterranean to re 
press the Tripoli piracies, and negotiated a treaty of peace with 
the Tripolitan government He enjoyed the confidence of Louis 
Bonaparte, when king of the Netherlands, and, after the incorpo 
ration of the Netherlands m the French empire, m an equal degree 
of the emperoi Napo'eon By the foimer In. v is , re itcd m 1 ha I 
'll d count of Ifueasen, and g.scn the coniip, ml 01 the im cd ion.es 
both by -ea and land Napoleon gave lun ihc grind eioss 01 the 
I egion of Honour, appointed him in-peetni general 01 il.e north 
ern coasts mdm 1811 piaecd him at ihc hew o, the vlcct he had 
collected at the lexel boon iftei 1 ^rd De W intei became ill and 
moved to Pari-, vvheie lu died on June 2 1S12 He ,m buuetl 
in 'he Pantheon H , hi ail a is enclosed 111 an urn and piaecd 
m the Nicolaas Reik >t kampen 

DE WITT, CORNELIUS fiOas-ifiyl, hrotner ot John de 
Witt (9 « ), v is norn at Dor in 1623 In 1650 he became burgo 
master ot Dor' and member of the stales of Ilo'Iaid and West 
Fnesimd lie w is •Mterward appointed govci mr oi ihe land 01 
Putten ai d ha>!in ot Be eiland He associated lun -elf closely with 
his bi other the. grand pension uv , and supported him throughout 
his career with great ib hty ana vigour In 1067 as deputy chosen 
bv the states ot Holland to accompany \dm Michael de Ruvtei 
in his timous emedition to Chatham Cornelius de Witt distin- 
geshed him-elf bv nis coolness and intrepidity He again ae 
compamed Do Ruytei in 1672 and took an honour ible part in the 
great naval nght at Soathvvold bay against the united Lngli-h and 
I rench fleets Compelled by li'oes- to leave the fleet, he found the 
Orange party on his rcaem to Dort in thu ascendant, and himseli 
nnd his brother the onjects of popular suspicion 

For an account of his imprisonment, trial and death see De 
W'itt, Joiiv (See also Dutch W \rs ) 
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DE WITT, JOHN (1625-167^), Dutch statesman, w is 
born at Dort, on Sept 4, 16^5, being a membei of one of the 
old burgher regent f innhcs of his nitive town His father, Jacob, 
wab six times burgunn ter of Dort, and for many years sat 
for the town m the states of Holhnd He was a strenuous ad 
herent of the republic in or oligarchical states right party m 
opposition to the princes of the house of Orange, who lepre 
sented the federal principle and had the support of the masses 
of the people John was educated at Leyden and early displayed 
remarkable talents, especially m mathematics and jurisprudence 
In 164S he and his eldei brother Cornelius visited Trance, Italy, 
Switzerland ind England and on his return he lived at The 
Hague as in ldvocate In 1650 he was appointed pensionary 
of Dort, whu h made him the leader of the town’s deputation in 
the states ot Holland In this year the states of Holland found 
themselves engaged in a struggle for provincial supremacy, on 
the question of the disbanding of troops, with the youthful prince 
of Orange, William II William, with the support of the states 
general and the armv, seized five of the leaders of the states right 
party and imprisoned them mLoevestein castle, among these was 
Jacob de Witt The sudden death of William, at the moment 
when he had crushed opposition, led to a reaction He left only 
a posthumous child, afterwards William III of Orange, and the 
principles advocated by Jacob de Witt triumphed, and the 
authority of the states became predominant in the republic 

It was his father’s position which gave John his opportunity, 
but his own eloquence, wisdom and business ability which 
caused him to be appointed grand pensionary of Holland on 
July 23, 1653, at 28 He was re elected in 1658, 1663 and 1668, 
and held office until just before his death in 1672 He found m 
1653 his country brought to the brink of ruin through the war 
with England, which had been caused by the keen commercial 
rivalry of the two maritime states The Dutch were unprepared 
and suffered severely through the loss of their carrying trade, 
and De Witt resolved to bring about peace He rejected Crom- 
well’s suggestion of the union of England and Holland, but in 
the autumn of 1654 peace was concluded by which the Dutch 
made large concessions and agreed to the striking of the flag 
to English ships m the narrow seas The treaty included a 
secret article, which the states general refused to entertain, but 
which De Witt induced the states of Holland to accept, by 
which the provmces of Holland pledged themselves not to elect 
a stadtholder or a captain-general This Act of Seclusion was 
aimed at the young prince of Orange, whose close relationship 
to the Stuarts made him an object of suspicion to the Protector 
De Witt was favourable to this exclusion of William III from 
his ancestral dignities, but he did not prompt Cromwell 

The policy of De Witt after the peace of 1654 was eminently 
successful He restored the finances of the State and extended 
its commercial supremacy m the East Indies In 1658-59 he 
sustained Denmark against Sweden, and in 1662 concluded an 
advantageous peace with Portugal The accession of Charles II 
to the English throne led to the rescinding of the Act of Seclu- 
sion, nevertheless De Witt steadily refused to allow the prince 
of Orange to be appointed stadtholder or captain general This 
led to ill-will between the English and Dutch governments, and 
to a renewal of the old grievances about maritime and commer 
cial rights, and war broke out m 1665 The grand pensionary 
himself went to sea with the fleet and inspired all by the example 
he set of calmness m danger, energy in action, and inflexible 
strength of will It was due to his exertions as an organizer 
and a diplomatist quite as much as to the brilliant seamanship 
of Admiral de Ruyter, that the treaty of Breda (July 31, 1667), 
maintaining the status quo was so honourable to the United 
Provinces In 1667 he promulgated his eternal edict for the 
republican administration of Holland A still greater triumph 
of diplomatic skill was the conclusion of the Triple Alliance 
(Jan 17, 1668) between the Dutch Republic, England and 
Sweden, which checked the attempt of Louis XIV to take 
possession of the Spanish Netherlands in the name of his wife, 
the mfanta Maria Theresa 

In 1672 Louis XIV suddenly declared war and invaded the 


United Provinces at the head of a splendid irroy The voice of 
the people called William III to the heut of iffairs, and theie 
were violent demonstrations against John de Witt His Inothei 
Cornelius was (July 24) arrested on a charge of conspiring 
against the prince On Aug 4 John de Wilt itsigned the post 
of grand pensionary Cornelius was put to the torturi and on 
Aug 19 sentenced to depnvation of his ollices and banishment 
His brother came to visit him in the Gevangenpoort at the Hague 
A vast crowd, hearing this, collected outside ind hnally burst in, 
seized the two brothers and tore them to pieces Their m mgled 
remains were hung up by the feet to a lamp post Thus perished, 
by the savage act of an infuriated mob, one of the gieatest states 
men of his age, and of Dutch history 

Bibliography — J Geddes, History of the Administration of John 
de Witt, vol 1 (1879), A Lcfic re-Pontalis Jean de Hitt grand 
penstonnaire dr Iiollande (1884) , P Simons, tolian de Witt en zijn 
tijd (Amsterdam 1832-42) , W C Knottcnbelt, Geschitden is der 
Staatkunde von J de Witt (Amsterdam, 1862) , J dc Witt Brttven 
gewisselt lusschcn den Hetr Johan dt Witt aide de gevolg 
maghligden v d staedt d Vcrcen Nederlanden so in Vranckryck, 
Engelandt Sweden, Dinemarken Poolen, m. 1652-60 6 vols (The 
Hague, 1723-25) , C W Kernhamp, Bnevtn 1650-37 (1S5S) 
eersle deel bewerkt den R I' rum uHgcgtvm d (Amsterdam, 1906) 

DEWLAP, the loose fold of skin hanging from the neck of 
cattle also applied to sijnilir folds m the necks of other 
animals and fowls, as the dog, turkey, etc The American practice 
of branding cattle by nuking a cut in the neck is known as a 
“dewlap brand ” The skin of the neck m human beings often 
becomes pendulous with age, and is sometimes referred to humor- 
ously by the same name 

DEW-POINT see Dew 

DEWSBURY, market town, county and parliamentary 
borough, West Riding of Yorkshire, England, on the nver Calder, 
8 mi south-south-west of Leeds, on the L N E and L M S rail- 
ways Pop (1938) 52,860 Area 9 8 sq mi The parish church of 
All Saints was for the most part rebuilt in the iSth century, the 
portions still preserved of the original structure are mainly Eaily 
English The chief industries are the making of blankets, carpets, 
druggets and worsted yarn, and there are iron foundries and ma- 
chinery works Coal is worked lr the neighbourhood The parlia- 
mentary borough returns one member Dewsbury was incor 
poratedin 1862 and was created a county borough in. 1913 Edwin, 
king of Northumbria, had a mansion here in the 7th century At 
Kirklees may be seen the remains of a Cistercian convent (12th 
century), in an extensive park, where tradition relates that Robin 
Hood died and was buried 

DEXIPPUS, PUBLIUS HERENNIUS (c ad 210-273), 
Greek historian, statesman and general, was an hereditary pnest 
of the Eleusinian family of the Kerykes, and held the offices of 
archon basileus and eponymus in Athens When the Heruli over- 
ran Greece (269), Dexippus was made general and defeated them 
heavily A statue was set up m his honour, the base of which, 
with an inscription recording his services, has been preserved 
(Corpus Inscrr At Hear urn, m No 716) It is remarkable that the 
inscription is silent as to his military achievements Photius (cod 
82) mentions three historical works by Dexippus, of which consid- 
erable fragments remain (1) T& per’ XXkfavopav, an epitome of 
a similarly named work by Arrian, (2) 'ZtwdtK d, a history of the 
wars of Rome with the Goths (or Scythians) m the 3rd century, 
(3) Xpovuiii toropla, a chronological history from the earliest 
times to the emperor Claudius Gothicus (270), frequently referred 
to by the writers of the Augustan history The work was continued 
by Eunapms of Sardis down to 404 Photius places Dexippus on 
a level with Thucydides, an opinion by no means confirmed by the 
fragments (C W Muller, FUG in 666-687) 

DEXTER, HENRY MARTYN (1821-1890), US clergy 
man and author, was born m Plympton (Mass), on Aug 13, 
1821 A graduate of Yale and Andover theological seminary, he 
was pastor of Congregational Churches m Manchester (NH), 
and Boston, and edited various magazines, including the Congre- 
gational Quarterly and Cqngregationalist He died m New Bed- 
ford (Mass ), on Nov 13 , 1890 He was an authority on the 
history of Congregationalism and was a lecturer on that subject 
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at the Andover theological seminary in 1877-79 Dexter left his 
fine library on the Puritans m America to Yale university 
Among his works are ;lv to Roger Williams and His ", Banish 
ment ” jrom tin Massachusetts Colony (1876), Vie Congrega 
tionahsm of the Last Thret Hundred Years, as Seen m Its Lttera 
lure (1880), his most import int work, Common Sense as to 
Woman Suffrage (1S85), and many repunts of colonial pam 
phlets His The England and Holland of the Pilgrims (1905) was 
completed by his son, Morton Dexter 
See American Antiquarian Society, Proc (April 1891) 

DEXTRIN or Dextrine is a term applied to commercial 
products prepan d by heating dry starch for 3 to ’4 hours at 135° 
to 185° C, , usually m the presence of traces of acid catalyst or 
(more rarely) an oxidizing agent Depending on conditions of 
manufacture, the products range from white to tan or yellow in 
colour, show modente to high solubility in water, and yield pastes 
or solutions of low viscosity Principal types include white dex 
trins (by mild hen ting with hydrochloric acid), yellow and canary 
dextnns (stronger heating with acid), and “British gums” (strong 
heating without acid) Products are chiefly used as adhesives and 
as sizing agents for textiles and paper 
The term also applies to certain noncommercial acidic or 
enzymic degradation products from starch, including the crystal- 
line Schardinger dextnns by conversion with the amylase of 
B macerans, residuil 01 limit dextnns produced by liquefying 
or saccharifying enzymes, and oligosaccharides resulting from 
extensive acid hydrolysis (T J Sh ) 

DEY, an honorary title formerly bestowed by the Turks on 
elderly men, and appropriated by the janissanes as the designation 
of their commanding officers (an adaptation of the Turk dai, a 
maternal uncle) In the 17th century the devs of the janissaries 
in Algeria became the rulers of that country (see Algeria His- 
tory) From the middle of the 16th century to the end of the 
17 th century the ruler of Tunisia was also called dey, a title fre 
qucntly used during the same period by the sovereigns of Tripoli 
DHAMMAPALA, the name of one of the early disciples of 
the Buddha, and therefore constantly chosen as their name 111 
religion by Buddhist novices on their entering the brotherhood 
The most famous of the Bhikshus so named, probably a Tamil, 
was the great commentator who lived m the latter half of the 
5th century ad To him we owe the commentaries on seven of 
the shorter canonical books, consisting almost entirely of verses, 
and also the commentary on the Netti, perhaps the oldest Pali 
work outside the cation Dhammapala confines himself rigidly to 
questions of the meaning of words, and to discussions of the 
ethical import of his texts Other unpublished works, besides those 
mentioned above, have been ascribed to Dhammapala 
Bibuografuv — T Watters, On Yuan Chviang (cd Rhys Davids 
and Bushel!, London, 1905), if 169, a 28, Edmund Hardy In Zeitschnjt 
der dcutschen morgenlhnduchen Gesellsckajl (1898), pp 97 foil , Nelli 
(ed E Hardy, London, Pali Text Society, 1902) , especially the Intro- 
duction, passim, Theri CStha Commentary, Beta Vallhu Commentary, 
and Vimdna Vatthu Commentary, all three published by the Pah Text 
Society, 

DHANIS, FRANCIS, Baron (1861-1909), Belgian adminis- 
trator, bom in London and educated at the Belgian f colt. Milmiri 
went out to the Congo m 1887, and in 1 09 2-94 comm mded an ex- 
pedition against the stive dealers lie cipturcd m succession tl c 
three Aiab strongholds at Nvangwe K^ssongo and k ibamben lie 
was raised *o the rank of baron, and in 1895 was made vue go* - 
ernor of the Congo Smte In 1896 he took command of an cx,i di- 
tion to the Upper Nhlc His troops, largcl * composed of the B-’te- 
tela tribes who had onlv been recently enlisted, a"d who h id been 
irritated by the execution of some of their chiefs for cemub ilism 
mutinied and murdered many uf their white officer- During 
1897-98 he was engaged m a bfe-etid death struggle with thun 
eventually he succeeded in breaking up the bands of mutinous sol- 
diers In 1899 Baron Dhanis returned to Belgium He died on 
Nov, 14, 1909 

Sre Sidney Ilmdc, The Fall of int Cot go Irnbj (1897) 
DHANU 5 HKODI, a sciport of Madras India, on the isl-nd 
of Ranuswcran, at the junuion of I alk straits and ihc L,uu of 
Manar The porl was brought into being in 1913, when the niw 


direct route of the South Indian railway to Ceylon was opened 
The hne is earned by an embankment and a bridge to Dhanush 
kodi, whence steamers run to Talai Manar (22 miles) Coffee, 
fish, rice, rubber, tea and cotton goods are exported, but no great 
influx of trade followed the foundation of the port The popu 
htion consists largely of railway employees 
DHAR, an Indian state m the Malwa agency, CentraL 
India It includes many Rajput and Bhil feudatories, and has an 
area of 1,798 sq mi The raja is a Ponwar Mahratta The founder 
of the present ruling family was Anand Rao Ponwai, a descendant 
of the great Paramara clan of Rajputs who from the 9th to the 
13th century, when they were driven out by the Mohammedans, 
had ruled over Malwa from their capital at Dhar In 1742 
Anand Rao received Dhar as a fief from Baji Rao, the peshwa, 
the victory of the Mahrattas thus restoring the sovereign power 
to the family which seven centuries before had been expelled 
from this very city and country Towards the dose of the 18th 
and in the early part of the 19th century, the state was subject 
to a series of spoliations by Sindia and Holkar, and was only pre- 
served from destruction by the talents and courage of Anand 
Rao’s widow By a treaty of 1819 Dhar passed under British 
protection The State was confiscated for lebelhon in 1857, but 
in i860 was restored, with the exception of the detached district 
of Batrusia which was granted to the begum of Bhopal The chief 
has the style of Maharaja and a salute of 15 guns In 1941 the 
population was 253,210 The state includes the rums of Mandu, 
or Mandogarh, the Mohammedan capital of Malwa 
The Town op Dhar (pop [1931] 191607), is picturesquely 
situated among lakes and trees surrounded by barren mils, 
and possesses, besides its old walls, many interesting buildings, 
Hindu and Mohammedan, some of them containing records of 
great historical importance The Lat Musjid, or Pillar Mosque, 
was built by Dilawar Khan m 1405 out of the remains of Jam 
temples It derives its name from an iron pillar, supposed to 
have been originally set up at the beginning of the 13th century 
m commemoration of a victory, and bearing a later inscription 
recording the seven days’ visit to the town of the emperor Akbar 
m 1598 The pillar, which was 43 ft high, is now overthrown and 
broken The Kamal Maula is an enclosure containing four tombs, 
the most notable being that of Shaikh Kamal Maulvi (Kamal 
ud-dm), a follower of the famous 13th-century saint Nizam-ud- 
dm Auliya The mosque known as Raja Bhoj’s school was built 
out of Hindu remains m the 14th or 15th century its name is 
derived from the slabs, covered with inscriptions giving rules of 
Sanskrit grammar, with which it is paved On a small hill to the 
north of the town stands the fort, a conspicuous pile of red sand- 
stone, said to have been built by Mohammed ben Tughlak of 
Delhi m the 14th century It contains the palace of the raja 
The town is of great antiquity, and was made the capital of the 
Paramara chiefs of Malwa by Vainsmha II , who transferred his 
headquarters hither from Ujjain at the close of the 9th century 
Dunng the rule of the Paramara dynasty Dhar was famous 
throughout India as a centre of culture and learning, but, after 
suffering various vicissitudes, it was finallv conquered by the 
Mohimmt dms a* the beginning ol ib,. 14th century Subse- 
quent 111 (he Mine of \kbar, Dinr till under Ihc dominion of 
lliL Moguls, in who-e lands it rem lined nil 1730, vhen it was 
conquered by the Me hi atlas 

DHARAMPUR, native slate, Inaia, in the Surat political 
agency division ot Bombay \re,a 719511011 Pop (1941)123,- 
326 Tribute, with Uiuda and Sichn £610 I hi chief is a 
Sesodn Rajput The stite com uns ont town Dlurampur (pop 
in 1941, VS2) Onlv a small part ol lie tli'e, tl>< climate of 
which 1, \<rv unhc ilthfiil, is euliiv ucd Ria, 11, .lie', pulse, etc , 
are grown and there are extensive forces 
DHARMSALA, a 1 ill station ?rd sina,.or am of the Punjab, 
India, slanted on a spur ot the 1)1 aoh Dinr, 16 mi north east 
of Kangra town, 11 >n elevation 0. some 6,oco ft Pop (1941) 
9653 1 he spur is thickly 1 oodi d with 01k at d ot! cr trees, behind 
it the p,nc v* id ‘■lopLs of the moun iin to vci towaidc the jagged 
peaks of thL higher l-.ige, did for li?lf the year, while 
below stretches the luxuriant cultivation ot the Kangra valley 
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In 1855 Dharmsala was made the headquarters of the Kangra 
district ot the Punjab m place of Kangra, and became the centre 
of a European settlement and cantonment, largely oocupied by 
Gurkha regiments The station was destroyed by earthquake in 
i9°S 

DHARWAR, town and district, British India, m the south 
em division of Bombay The town (pop in 1941, 47,992) is a 
railway centre, formerly headquarters of the Southern Mahratta 
railway, now amalgamated with the Madras railway It contains 
a jail for juvenile criminals, a mental hospital, a college and two 
training colleges, and is a centre of the Basle mission 

The district of Dharwar has an area of 4,576 sq miles In the 
north and north east are plains of black soil, favourable to cotton- 
growing , m the south and west are ranges of low hills, with flat 
fertile valleys between them The whole district lies high and has 
no large rivers In 1941 the population was 1,201,016 The prin 
cipal products are millets, pulse, cotton and timber The centres 
of the cotton trade are Hubli and Gadag, junctions on the Madras 
and Southern Mahratta railway, which traverses the district in 
several directions 

The early history of the territory comprised within the dis 
tnct of Dharwar has been to a certain extent reconstructed from 
the inscription slabs and memorial stones which abound there 
From these it is clear that the country fell m turn under the sway 
of the various dynasties that ruled m the Deccan, memorials of 
the Chalukyan dynasty, whether temples or inscriptions, being 
especially abundant In the 14th century the district was first 
overrun by the Mohammedans, after which it was annexed to the 
newly established Hindu kingdom of Vijayanagar, an official of 
which named Dhar Rao, according to local tradition building the 
fort at Dharwar town m 1403 After the defeat of the king of 
Vijayanagar at Talikot (1565), Dharwar was for a few years 
practically independent under its Hindu governor, but m 1573 the 
fort was captured by the sultan of Bijapur, and Dharwar was 
annexed to his dominions In 1864 the fort was taken by the 
emperor Aurangzeb, and Dharwar, on the break-up of the Mogul 
empire, fell under the sway of the peshwa of Poona In 1764 
the province was overrun by Hyder Ah of Mysore, who in 1778 
captured the fort of Dharwar This was retaken in 1791 by the 
Mahrattas On the final overthrow of the peshwa in 181 7 Dharwar 
was incorporated with the territory of the East India company 

DHOLE, the “Red Dog” of Asia, Cuon javamcas, distin 
guished from the true dogs (Cams) by one molar less in the lower 
jaw A rufous brown m colour, the dhole is larger than a jackal 
and hunts in large packs It is reported to kill animals as large as 
the buffalo, but deer are most hunted Cuon is found from India 
north to Siberia and east to Sumatra and Java. 

DHOLPUR, an Indian state m the Eastern Rajputana states 
agency, with an area of 1,173 sqmi All along the bank of the 
river Chambal the country is deeply intersected by ravines, low 
ranges of hills in the western portion of the state supply inex- 
haustible quarries of fine grained and easily-worked red sandstone 
In 1941 the population of Dholpur was 286,901 

The Town or Dholpur is 34 mi S of Agra by rail Pop 
(1931) 19,586 The present town, which dates from the 16th 
century, stands somewhat to the north of the site of the older 
Hindu town built, it is supposed m the nth century by the 
Tonwar Rajput Raja Dholan (or Dhawal) Deo, and named after 
him Dholdera or Dhawalpun Among the objects of Interest in 
the town may be mentioned the fortified sarat built in the reign 
of Akbar, within which is the first tomb of Sadik Mohammed 
Khan (d 1595), one of his generals 

Local tradition affirms that Dholpur was ruled by the Tonwar 
Rajputs, who had their seat at Delhi from the 8th to the 12th 
century In 1527, after a strenuous resistance, the fort was 
captured by Baber and with the surrounding country passed 
under the sway of the Moguls, being included by Akbar in the 
province of Agra During the dissensions which followed the 
death of Aurangzeb m 1707, Raja Kalyan Singh Bhadauna ob- 
tained possession of Dholpur, and his family retained it till 1761, 
after which it was taken successively by the Jat raja, Suraj Mai 
of Bharatpur, by Mirza Najaf Khan m 1775, by Smdhia in 1782, 


and in 1803 by the British It was restored to Sindhia by the 
Treaty of Sarji Anjangaon, but m consequence of new arrange 
ments was again occupied by the British 
The maharaj rana of Dholpur belongs to the clan of Bamraoha 
Jats A sixteenth century ancestor, Singhan Deo, having dis 
tinguished himself in an expedition against the freebooters of the 
Deccan, was rewarded by the sovereignty of the small territory 
of Gohad, with the title of ram In 1779 the rana of Gohad joined 
the British forces against Sindhia, under a treaty which stipulated 
that, at the conclusion of peace between the English and Mah 
rattas, all the territories then m his possession should be guaran 
teed to him, and protected from invasion by Smdhia This pro 
tection was subsequently withdrawn, the rana having been guilty 
of treachery, and m 1783 Sindhia crushed his Jat opponent and 
seized the whole of Gohad In 1804, however, the family were 
restored to Gohad by the British government, but, owing to the 
opposition of Sindhia, the rana agreed in 1805 to exchange Gohad 
for his present territory of Dholpur, which was taken under British 
protection The ruler has a salute of 15 guns Kirat Singh, the 
first maharaj rana of Dholpur, as succeeded in 1836 by his son 
Bhagwant Singh, who showed great loyalty during the Mutiny 
of 1857, and was created a kCSI and G C S I in 1869 He 
was succeeded m 1873 by his grandson Nebal Singh, who received 
the C B and frontier medal for services in the Tirah campaign 
He died in igor and was succeeded by his eldest son, Ram Singh 
His Highness Lt-Col Sir Rais ud-D aula Jai Deo, KCSI, 
KCVO, the present ruler, is the second son of the maharaj 
rana Nehal Singh and was bom on Feb 12, 1893 On the death 
of his brother maharaj rana Ram Singh, his Highness succeeded 
to the gadi in March 1911 and was invested with full ruling 
powers on Oct 9, 1913 He has a personal salute of 17 guns 
DHOW, a type of vessel used throughout the Arabian Sea 
The language to which the word belongs is unknown Used of 
any craft along the East African coast, it is usually applied to 
the vessel ot about 150 to 200 tons burden with a stem rising 
with a long slope from the water, dhows generally have one mast 
with a lateen sail, the yard being of enormous length Much of 
the coasting trade of the Red Sea and Persian Gulf is earned on 
by these vessels They were the regular vessels employed in the 
slave trade from the east coast of Africa 
DHRANGADHRA, native state, India, in the Western In- 
dian States Agency, situated m the north of the peninsula of 
Kathiawar, Bombay Area is 1,167 sq mi Pop (1941)94,417 
Tribute, to the Bntish government and Tunagadh, £3,000 There 
is a state railway (metre gauge) from Wadhwan through the town 
of Dhrangadhra to Halvad, a distance of 40 mi , and a short line 
to the state salt works was opened in 1923 The chief town, 
Dhrangadhra, has a population (1941) of 21,267 
The chief of Dhrangadhra, who bears the title of Raj Sahib, 
with the predicate of His Highness, is head of the ancient clan of 
Jhala Rajputs, who are said to have entered Kathiawar from Smd 
m the 8th century The Raj Sahib who succeeded m 1869 was 
distinguished for the enlightened character of his administration, 
and the state continues to make progress under its present ruler, 
who succeeded in 1911 It came into direct relations with the 
Bntish Government in 1924 

DHULEEP SINGH (1837-1893), maharaja of Lahore, was 
born in Feb 1837, and was proclaimed maharaja on Sept 18, 
1843, under the regency of his mother the rani Jindan, a woman 
of great capacity and strong will, but extremely mimical to the 
Bntish He was acknowledged by Ranjit Singh and recognized 
by the Bntish Government After six yeais of peace the Sikhs 
invaded Bntish territory in 1845, but were defeated in four 
battles, and terms were imposed upon them at Lahore, the capital 
of the Punjab Dhuleep Singh retained his temtory, but it was 
administered to a great extent by the Bntish Government in his 
name This arrangement increased the regent’s dislike of the 
Bntish, and a fresh outbreak occurred m 1848-49 The Sikhs 
were routed at Gujarat, and in March 1849 Dhuleep Singh was 
deposed, a pension of £40,000 a year being granted to him and his 
dependents He became a Christian and elected to live m England 
On comma of age he made an arrangement with the British 
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government by which his income was reduced to £25,000 in con- 
sideration of advances for the purchase of an estate, and he finally 
settled at Ehcden in Suffolk In 1864 he married Bamba Muller, 
a Geiman missionary worker m Egypt, by whom he had six 
children After her death he married m 1S90 an Englishwoman, 
Adi Wtthcnll The maharaja was passionateh fond of sport, 
and his shooting parties were celebrated, while he himself be- 
came a pu sona ferula 111 English society The result, however, 
was financial difficulty and in 1S82 he appealed to the govern 
ment for assistance, making various cl urns based upon the 
alleged pos'-ession of private estates in the Punjab, and upon 
the sunender of the Eoh 1 noor diamond to the British crown 
His demand was rejected, whereupon he started for India, iftei 
driwing up a piochniation to his former subjects But as it was 
deemed madvistblc to allow him to visit the Punjab, he remained 
for some time as a guest at the residency at Aden, and was 
allowed to receive some of his relatives to witness his abjuration 
of Chns(iamt) , which actually took place within the residency 
itself As die climate began Lo affect his health, the maharaja at 
length left Aden, and returned to Europe He stayed for some 
time in Russia hoping that his claim against England would be 
taken up by the Russians, but when that expectation proved 
futile he proceeded to Pans, where he lived for the rest of his life 
on the pension allowed him by the Indian government His death 
from an attack of apoplexy took place at Paris on Oct 22, 1893 

Tlit maharaja’s eldest son, Prince Victor Albert Jay 
Dhuleep Sinch (1866-1918), was educated at Trinity and Down- 
ing colleges, Cambridge In 1888 he obtained a commission in the 
1st Royal Dragoon Guards In 1898 he married Lady Anne 
Coven tty, youngest daughter of the earl of Coventry He died 
without issue on June 7i 1918 

DHULIA, town, British India, administrative headquarters 
of West Kliandesh district in Bombay, on the right bank of the 
Panjhra nver Pop (1941) 53,308 Considerable trade is done 
in cotton and oil seeds cotton and wool are woven, cotton ginning 
and pressing carried on There is a technical school A railway 
connects Dhuha with Chahsgaon, on the mam Great Indian Penin- 
sula railway 

DIABASE (US usage) is a medium- to finegrained rock 
which occurs in sills or dikes, has the mineral composition of 
basalt and usually has an ophitic texture Neither age nor con- 
dition of preservation is considered m this definition The rock 
is in reality an intrusive basalt, and it is only the different 
mode of occurrence that gives to it its different texture As a 
matter of fact, a thick flow of basalt may have the same ophitic 
texture, and die two rocks may appear alike m thin sections 
While the essential minerals are augite and labradonte, and a 
common accessory is magnetite, other minerals may be present 
as accessories or proxies, and if unusual or abundant are men- 
tioned m the name Thus, we have olmne diabase, hypersthene- 
diabase, quart® bearing diabase, etc 

Historically, certain rocks, thought to be composed essentially 
Of amphibole, chlorite and feldspar, were called Grunsteine by 
Abraham G Werner and Carl Haidmger m 1787 Alexandre 
Brongmart, in 1807, substituted the term diabase (StAfiatris, “a 
crossing over”), but in 1827 withdrew it in favour of dionte 
The discarded term was revived m 1842 by J F L Hausmann 
after Gustav Rose had shown that most of tl c Grurs'euu, carried 
pyroxene and not amphibole, and that the feldspar was lab 
radonte or andesme 

T dirkel, in 1866 limited the term diabase to rocks conposed 
of pvroxene and labradonte, usually with secondary chlorite 
or coarse to one texture and occurring in sheets or dike: Him 
Rosenbusch m 1877 gave essentially the same composite 1 hut 
m' reduced the age factor -md defined diabases as prt-1crtnr\ 
rocks, hiter he said they might extend from carl) IMacozou. to 
recent limes Tie texture he defined interv-rUl porphynt-c 
(opnitic) Engbsh usage is to give the name do'tiiU to roeU 
which in the L’S arc Lil’ed diih.iNe While UKd linker u< 
sqoj Used ihe term diabase with vsomtialiv the Mine meaning 
a* that current >r> the US, m 1908 he si.bs'Buted the worn 
dolente in the denmtion, which otherwise was unchanged 


Arthur Holmes m 1920 gave the modern British usage when he 
defined diabase as an altered dolente in which the feldspirs are 
saussuntized or albitized, o. the pyroxene more or less replaced 
by hornblende or chlorite (A Jo ) 

DIABELLI, ANTON ANTONIO (1781-1858), composer 
of pianoforte and church music, was born on Sept 6, 1781, at 
Mattsee near Salzbuig, Austria He was educated m the con 
vent of Raichenhaslach, it being intended that he should become 
a priest He abandoned the idea of taking orders, however, on the 
secularization of the Bavarian convents in 1803 Diabelli went 
to Vienna where his piano pieces and arrangements became ex 
tremely popular His other compositions included songs and an 
operetta, Adam in der Klemme, while his masses, particularly the 
Landmessen, are widely known in Austria 
With the aid of money he earned as a teacher of the guitar 
and pianoforte, he was able to become a partner of Peter Cappi, 
the music publisher, in 181S Six years later the firm became 
known as Diabelli and Co , which published for Schubert, Czerny, 
Strauss, Lanner, and others On a waltz of Diabelh’s, Beethoven 
wrote lus 33 Variations (Op 120) 

DIABETES INSIPIDUS is a disease characterized by the 
excretion of large volumes of urine of a low specific gravity ac 
compamed by an abnormally great thirst which is probably 
secondary to the polyuna It is caused by destruction of the 
neural lobe of the pituitary gland or by lesions in the supra 
optico-hypophyseal tracts, the nervous connections between the 
hypothalamus and the neural lobe The condition can be alle- 
viated but not cured by the administration of posterior pituitary 
extract (FLA) 

DIABETES MELLITUS is a condition m which the body is 
unable to metabolize sugars and other food materials efficiently 
It is this disease which is commonly termed “diabetes” (see 
Metabolic Diseases) and it is believed to be produced when 
there is insufficient available insulin (g v ) In the body The first 
suggestion that the pancreas (g v ) is necessary for the complete 
utilization of carbohydrates in the animal body was made by 
Johann Conrad von Brunner in 1682 The relationship of the 
pancreas to diabetes was first suggested m 1788 by Cawley, an 
Engbsh physician In 1889 J von Menng and 0 Minkowski 
showed that the complete removal of the pancreas from dogs 
resulted in a condition which is practically identical with dia- 
betes melhtus m man Although attempts were made by scores 
of investigators to secure an antidiabetic substance from the 
pancreas, this substance, called insulin, was not proved to be 
present until 1921 (see Insulin) In some cases the diabetic 
condition may be the direct result of a decrease in the formation 
and secretion of insulin by the pancreas, while in others the defect 
may be primarily the result of an altered activity of other glands 
Diabetes is a common disease There are clear references to 
it m the ancient literature of Egypt, China and India At mid 
century the results of pilot surveys indicated that there are about 
1,000,000 known diabetics m the United States and an equal 
number as yet undetected No age is exempt, but most patients 
are over 40 at the onset of the disease Obese persons more 
often suffer from diabetes than those of normal weight There 
are more male than female diabetics 
Signs and Symptoms — The untreated diabetic patient suf- 
fers from extreme thirst, hunger, loss of weight and strength He 
excretes abnormally large quantities of urine of high specific 
gravity (1 030 to 1 050) containing sugar and other substances 
not usually present He is very susceptible to infection, and the 
infection when established is difficult to eliminate 
The diabetic condition is suspected when a patient complains 
of one or more of these signs or symptoms A person may be a 
mild diabetic for a long time before he is aware of his condition 
Diabetes as a rule advances comparatively slowly except in the 
young, m whom its progress is often rapid Occasionally in chil 
dren the disease progresses so rapidly that the patient develops 
in acidosis, often vomits, and may lapse into coma within a few 
days of what is apparently an acute onset of the disease The 
lQUtme analysis of the urine m life-insurance examinations and 
of those entenng the armed forces has resulted in the early diag- 
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nosis of many cases of unsuspected diabetes The prognosis of 
the early case is, of course much better than that of the ad\ inccd 
since treatment can be instituted earliLr in the disease The 
amount of sugar m the blood under certain standard conditions 
is a valuable indication of the seventy of the disease The 
presence in the urine of the acetone bodies resulting from the 
excessive breakdown of fats is a warning that acidosis and coma 
are imminent The presence of these substances m the body can 
sometimes be suspected from the odour which one of them, 
acetone, imparts to the breath 

The most characteristic finding is that of sugar in the urine, 
though it alone is not diagnostic of the diabetic condition The 
amount of sugar thus excreted may be small or very great, de 
pending upon the severity of the disease and upon the amount 
of sugar or starchy food eaten by the patient Because the dia 
betic person does not use sugar as readily as a normal person 
sugar accumulates in the blood and is excreted in the urine The 
metabolism of fats is increased to such an extent that the inter 
mediary products, called acetone bodies, are not completely 
oxidized as in the normal person, and these substances also 
accumulate in the blood and are excreted in the urine Two of 
these acetone bodies are acids and are excreted in combination 
with alkali, which is thus removed fiom the body, and so there 
develops a condition of acidosis that may lead to coma 

The complications of the inadequately treated disease are 
many and serious Vision may become impaired Skin affections 
of all kinds may occur and prove very intractable Boils, car 
buncles, cellulites and gangrene are all apt to occur as life 
advances There is especial danger of gangrene of the toes and 
feet Diabetics are especially hable to tuberculosis Digestive 
troubles, kidney diseases and diseases of the heart and partic 
ularly arteriosclerosis are of common occurrence But the most 
serious complication of all is diabetic coma The onset of this 
condition is often insidious, but may be indicated by loss of ap- 
petite, a rapid fall m the quantity both of unne and of sugar in 
the urine, and by either constipation or diarrhoea At first the 
condition is rather that of collapse than of true coma, though later 
the patient is completely comatose He suffers from a peculiar 
kind of dyspnoea (difficult breathing) and the breath and skin 
have a sweet ethereal odour The condition may last from one 
to three days, only very rarely longer, and was almost invariably 
the precursor of death m premsuhn days 

Treatment — Patients suffering from diabetes mellitus are 
treated by dietetic measures, and if the condition is of moderate 
or severe intensity, by the administration of insulin Before the 
discovery of insulin the methods of treatment introduced by 
Frederick Madison Allen and by Elliott P Joshn, of drastic 
restrictions in diet, prolonged the lives of many severe diabetics 

Several important principles underlie the dietetic treatment of 
this disease The diet must supply sufficient calories to keep the 
patient’s weight constant at the proper level Protein, preferably 
as lean meat, eggs and milk, must not be reduced below a certain 
minimum value If proteins are unduly reduced, the tissue pro- 
teins of the patients body are drawn upon Some diabetics are 
recommended a diet rich in fat substances, while others are given 
a diet high m starchy foods Excess of sugar is excreted in the 
urine, and the amount of sugar so excreted can readily be deter- 
mined by chemical analysis Tables are available showing what 
substitutions may be made m the diet without changing the sugar 
available to the body 

The diabetic diet should consist as far as possible of easily 
available seasonable foods along the hoe of a normal diet It is 
much more satisfactory for the patient to obtain the essentials 
of his diet from among these common foods than to be largely 
dependent upon specially prepared diabetic foods The diabetic 
diet need not be monotonous 

Insulin, which is distributed as a sterile, slightly acid solution, 
is injected hypodermically There is no substitute for insulin 
The amount necessary depends upon the severity of the disease, 
upon the quantity and nature of the diet, and upon the activity 
of the individual In general, enough insulin is given to reduce 
the high concentration of sugar m the blood of the diabetic to the 


level of that of a normal person It is given every day, usually 
betore breakfast, and somettmes again later in the diy 

If the diet is unbalanced with lespect to tht, relative amounts of 
proteins fats and carbohydrates, or if there is a serious lack 
of insulin a diabetic may pass into coma The treatment of 
coma before insulin was available was to put the patient to bed, 
supply fluids, heat and stimulants, and give sugar by mouth or 
by vein These general measures are in large part still necessary 
Insulin has proved a specific remedy in the treatment of this 
condition, and when it is given early enough and in large doses, the 
results have been very successful 

A very serious condition may be produced by an overdose of 
insulin A low concentration of sugar in the blood (hypogly 
caemia) will result It may be avoided on the physician’s pait 
by a careful balancing of diet against dosage of insulin, and on 
the patient’s part by a close and intelligent observance of the 
diet, together with a thorough understanding of the premonitory 
symptoms of the beginning of a hypoglyLaemic reaction The 
symptoms of slight hypoglycacmia are sudden hunger, fatigue, 
a peculiar restlessness often described by the patient as a feeling 
of ‘ inward tiembhng,” pallor or flushing of the face and an m 
creased pulse rate, a particularly valuable sign in children If 
the overdose of insulin is large and corrective measures are not 
taken, the patient may show profuse perspiration, tremor, emo 
tional disturbances collapse and unconsciousness The treatment 
of mild or moderate degrees of hypoglycaemia consists of the 
administration of carbohydrate in any convenient form such 
as ordinary sugar or candy or diluted corn syrup In severe 
cases a sterile solution of dextrose is given intravenously by a 
physician 

Prognosis — Before the use of insulin fewer than 20% of 
patients suffering from severe diabetes lived more than ten years 
Children, who usually have the disease in a severe form, seldom 
lived for more than a year With the increasing knowledge of 
the disease and its treatment, it was estimated, 25 years after 
the discovery of insulin, that the life expectancy of a diabetic 
child was only ten years less than that of a healthy nondiabetic 
child Diabetic women on a careful dietary regime, receiving 
insulin and other necessary treatment, can now bear healthy 
babies Most persons who have diabetes can keep well and lead 
successful and useful lives, but constant and intelligent attention 
to the details of treatment by both patient and physician are 
necessary 

Bibliographv — S Warren, The Pathology of Diabetes Mellitus (2nd 
ed rev, 1938), E P Joshn, H F Hoot, P White and A Marble, 
Treatment of Diabetes Mellitus (8th ed , rev 1946) W S Collens 
and L C Boas, The Modem Treatment of Diabetes Mellitus (1946) 
(C H B , E T W ) 

DIABOLO, a game played with a sort of top, in the shape of 
two cones joined at their apexes, which is spun, thrown and caught 
by means of a cord strung to two sticks The idea of the game 
appears originally to have come from China, where a top ( Kouen - 
gen), made of two hollow pierced cylinders of metal or wood 
joined by a rod, often of immense size, was made by rotation 
to hum with a loud noise, and was used by pedlars to attract 
customers From China it was introduced by missionaries to 
Europe, a form of the game, known as “the devil on two sticks,” 
appears to have been known in England toward the end of the i8tb 
century 

At intervals occasional attempts were made to revive the game 
of spinning a top of this sort on a string, but it was not till 1906 
that the sensation of 1812 began to be repeated A French en- 
gineer, Gustave Phillipart, discoveung some old implements of 
the game, had experimented for some time with new forms of top 
with a view to bringing it again into popularity, having devised 
the double-cone shape, and added a miniature bicycle tire of 
rubber round the nms of the two ends of the double cone. With 
other improvements, he named it “diabolo ” The use of celluloid 
in preference to metal 01 wood as its material appears to have 
been the result of a suggestion of C B Fry, who was consulted 
by the inventor on the subject 

The game of spinning, throwing and catching the diabolo was 
rapidly elaborated thereafter. 
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DIACONICON, in the Greek Church, the name given to a 
chamber on the south side of the central apse, where the sacred 
Utensils, vessels, etc , of the church were kept In the reign of 
Justin II (565-574), owing to a change in the liturgy, the 
diacomcon was located m an apse at the east end of the south 
aisle, a similar apse at the east end of the north aisle was used as 
the prothesis (q v ) — the place where the elements of the Com 
mumon were prepared In the churches in central Syria, of slightly 
earlier date, there is only one apse and the diacomcon is ret 
tangular (T F H ) 

DIADOCHI, 1 e , “Successor” (Gr SiaSe^effOcu ), the name 
given to the Macedonian generals who fought for the empire of 
Alexander after his death in 323 b c The name includes Antig 
onus and his son Demetrius Poliorcetes, Antipater and his son 
C'issander, Seleucus, Ptolemy, Eumenes and Lysimachus The 
kingdoms into which the Macedonian empire were divided under 
these rulers are known as Hellenistic The chief were Asia 
Minor and Svria under the Seleucid dynasty (q v ), Egypt under 
the Ptolemies (q v ), Macedonia under the successors of Antig- 
onus Gonatas, Pergamum (9 v ) under the Attahd, dynasty 
Gradually these kingdoms were merged in the Roman empire 
( See Macedonian Empire ) (X ) 

DIADOCHI, WARS OF (323-281 bc) The wars of the 
Dudochi, or Successors, though outwardly cm! wars ending in 
the disruption of the Alexandrine empire, were mwardly the birth 
pangs of a new civilization begotten by Persian gold set into cir- 
culation through strife Few periods in history have produced so 
many great generals, the reason being that the chief participators 
m these wars, namely, Antipater, Craterus, Perdiccas, Ptolemy, 
Lysimachus, Seleucus and Eumenes had all been selected by 
Alexander and trained m his campaigns 

To the Death of Perdiccas, 321 B C — Alexander died in June 
323, but before the year was out civil war was raging throughout 
Greece This conflagration was known as the Lamian war, and to 
quell it Antipater sent for Craterus then in Cilicia on his way back 
to Greece with Alexander’s discharged veterans On his arrival he 
met the Grecian allied forces on the plains of Crannon and routed 
them Free of this menace, Antipater and Craterus, fearing the 
growing power of Perdiccas, entered into a league with Ptolemy, 
who was nervous lest Perdiccas should attempt to dispossess him 
of Egypt Nor were his fears unfounded, for in the spring of 321 
Perdiccas, accompanied by Philip Arrhidaeus, the weak minded 
half-brother of Alexander, marched against Egypt, whereupon 
Craterus and Neoptolemus invaded Asia, both being killed in a 
battle with Eumenes Perdiccas did not, however, live to hear of 
this victory, for on the Pelusiac branch of the Nile his men 
mutinied and assassinated him. The battle fought by Eumenes 
is mainly of strategical interest, since Perdiccas and Eumenes held 
a central position and were threatened by Antipater from the west 
and by Ptolemy from the south Antipater’s plan was first to 
smash Eumenes and hold off Perdiccas, secondly to concentrate 
against the latter Perdiccas attempted to counter this plan by 
sending Eumenes to hold back Antipater’s two generals whilst he 
fell upon Ptolemy, Both coalitions aimed at destroying each 
Other m detail, the one working on interior lines and the other on 
exterior From the very outset of this war we find strategy domi- 
nating tactics, the reason being that all the generals concerned are 
meft of high military ability 

To the Death of Eumenes, 316 B C—- By the death of Tcr- 
diccas the preponderance of power was thro ah into the hinds of 
Antipater, Ptolemy and Antigonus As ^ntjpater had just -miieied 
a reverse, Antigorus, seeing Eumeres without an ally, marched 
against him Etum-nes, robbed of the fruits of his victory, was 
faced by a mutinous army Puttirg to death the lingkadtrs he 
turned to meet Antigonus, whereupon his cavalry urdor Apolloi- 
ides deserted to the enemy This compelled L imenes to seek 
refuge in the fortress or Nora, which was at once besieged hv 
Aubgonus Meanwhile Antipater dad, but dioitly before his de ith 
he set aside his »on Casss n der and appointed ps his successor 
Polysprrchon Ant’goi’i's, he lring 01 die differences between these 
two, saw a chance of mcreasuig his dominion, and to bc quit of 
the siege he propo.cd favourable teims to Eumenes, who was at 


once bought over by Polysperchon, who sent to him the Argyras- 
pides (Silver Shields), a formidable body of Alexander’s veterans 
A series of manoeuvres now took place, the two antagonists com- 
ing into contact m Media Eumenes had 35,000 foot, 6,100 horse, 
and 114 elephants, and Antigonus 82,000 foot, 8,500 horse and 6$ 
elephants The orders of battle of the two armies are given m 
the diagram 

The tactics of this battle are interesting Antigonus, seeing that 
Eumenes had deployed his best horsemen on his right, drew up 



1,000 horse archers and 1,000 lancers in columns of squadrons so 
that they could “charge in manner of a running fight, wheeling 
off one after another, and so still renew the fight by fresh men ” 
He did this to hold his enemy’s main attack Eumenes, to protect 
his left wing, drew up his elephants m a demi lune, from which it 
may be inferred that this wing was to be refused Antigonus m 
order to protect his right wing, which was to deliver the mam 
attack, extended his elephants in a semi-circle on its outer flank 
Antigonus advanced with his right leading, but not being able 
to encounter the elephants he wheeled outwards and poured 
showers of arrows on to his enemy’s left flank Eumenes, with- 
drawing a force of cavalry from his right, fell upon the flank and 
rear of Antigonus’s nght wing and pursued it into the mountains 
The phalanxes now clashed together, the Silver Shields carrying 
all before them Antigonus was advised to retire, but he was too 
good a soldier to take this course He noticed that the pursuit of 
Eumenes and the movement of the Silver Shields had created a 
gap between the phalanx and the left wing cavalry Through this 
gap he charged, and struck Eumenes’ right flank in rear driving it 
from the field The battle wa3 indecisive, and during the night 
both armies retired Eumenes was now compelled to disperse his 
force in older to live Antigonus, determining to take advantage 
of this, abandoned the mam road for a little-known desert track 
Learning of this, Eumenes lit fires “within the compass of 70 fur- 
longs,” which so completely deceived Antigonus that he abandoned 
the track, this allowed Eumenes to concentrate his forces The 
armies now met, that of Antigonus numbering 22,000 foot, 900 
horse, and 65 elephants, and that of Eumenes 36,700 foot, 6,050 
horse, and 1x4 elephants (See plan below ) 

Eumenes, hearing that Antigonus was with his right wing, faced 
him with his left, m front of which he drew up in a half-moon 
formation, the bulk of his elephants linking them up with light 
infantry In his centre he marshalled his targeteers m front, the 
Silver Shields behind them, and the “foreigners” in rear In front 
of the targeteers he extended a hue of elephants and light troops, 
his nght wing being ordered “to retire leisurely as he fought, and 
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diligently to observe the events of the other side ” As the elephants 
advanced on each other a tremendous dust was raised, under cover 
of which Antigonus sent out a force of cavalry to pass round the 
enemy’s flank and seize his baggage camp Eumenes charged for- 
ward through the dust, a large number of his horse deserting him 
He was followed by the Silver Shields who once again carried all 
before them, but on account of the flight of Eumenes’ cavalry 
they were surrounded by the enemy’s Learning that their baggage 
and wives were in the enemy’s hands they were thrown into con- 
sternation Thereupon Antigonus offered to hand their camp back 
to them if they would desert and surrender Eumenes This they 
agreed to do, and after a week’s captivity Eumenes was put to 
death by his guard 

To the Death of Heracles, 310 B C —Whilst Eumenes was 
warring m Asia, Olympias, the mother of Alexander, put to death 
Phihp Arrhidaeus Thereupon Cassander, who by bribery had won 
over many of Polysperchon’s soldiers, besieged her in the fortress 
of Pydna In the sprmg of 316, with Roxana and her child (Alex- 
ander’s widow and son), she surrendered to him and shortly after 
was assassinated The death of Eumenes having freed Antigonus 
from opposition m Asia, he made the assassination of Olympias 
an excuse to destroy Cassander Through self preservation, Lysi- 
machus, Ptolemy and Seleucus formed an alliance against him, 
and in 314, to weaken Cassander, Antigonus promised freedom to 
the Grecian cities The result of this was that the Aetohans 
entered into alliance with him, and Cassander was forced to march 
against them Meanwhile Seleucus gamed over Babylonia and 
founded the Seleucid dynasty 

In 3 1 1, Cassander having defeated the Aetohans, a temporary 
peace was patched up, the terms of which were That Cassander 
was to hold Macedonia until Roxana’s child should come of age , 
Lysimachus to govern Thrace, Ptolemy to retain Egypt, and 
Antigonus to rule all the provinces of Asia No sooner was this 
peace agreed upon than Cassander assassinated Roxana and her 
child, whereupon Polysperchon, influenced by Antigonus, espoused 
the cause of Heracles the pretender, proclaiming him Alexander’s 
son by his mistress Barsme Cassander, whose position was 
insecure, offered Polysperchon complete control of the Pelopon- 
nesus if he would put Heracles out of the way, which was promptly 
done 

To the Death of Antigonus, 300 B C. — To punish Cassander, 
in 307 b c , Antigonus sent his son Demetrius to the Peiraeeus 
The Athenians mistaking his fleet for that of Ptolemy allowed him 
to enter the port, whereupon Athens opened her gates to him The 
next three years were spent by Demetrius in a series of campaigns 
At the battle of Gaza, 312 b c , he was defeated by Ptolemy and 
Seleucus, captured and at once released Concentrating his main 
cavalry force in his right wing, Ptolemy protected it against 
Demetrius’s elephants by a palisade pointed with iron spikes, in 
front of which he placed his hght infantry As the elephants 
advanced they were phed with darts, and when they struck the 
iron spikes they were thrown into such confusion that the Deme 
trians lost heart and withdrew 

In 308 b c Demetrius, realizing that Ptolemy’s strength lay in 
his command of the sea, defeated him m a naval battle off Cyprus, 
and m the following year he set sail for Rhodes, the siege of which 
was the greatest exploit of his eventful life At this siege every 
type of device was made use of by besieged and besieger Demet 
rius employed 30,000 artificers and workmen to build his towers 
and engines, Helepohs, the largest tower he built, required 3,400 
men to move it* He constructed a ram 180ft long which was 
moved on wheels by 1,000 men In place of ramming his enemy’s 
war galleys, he cleared their decks by veritable broadsides of 
missiles, and Plutarch tells us that he built galleys of 13 banks 
of oars, and some of even 15 and 16 which “were as wonderful 
for their speed as for their size” Nevertheless, in spite 
of his Inventive genius, m the autumn of 302 b c he was compelled 
to raise the siege, for Ptolemy, still controlling the seas, resup 
phed the city 

Returning to Athens, m April 301, as he was marching into 
Thessaly to meet Cassander, Demetrius was recalled to Asia by 
Antigonus The reason for this was that Ptolemy, Seleucus and 


Lysimachus, fearing that should Cassander be defeated Greece 
would be added to the kingdom of Antigonus, determined to 
relie\e the pressure by attacking Antigonus in Asia In the spring 
of 300 b c the opposing forces met at Ipsus, in Phrygia Deme 
tnus with the main force of cavalry charged Antiochus, the son 
of Seleucus, routed him, and then pursued him Seeing what had 
happened Seleucus blocked his return by a line of elephants, and 
then m place of charging Antigonus threatened him with attack, 
so giving time to such of the enemy who wished to desert to 
come over This a large body did, and when a strong force of the 
enemy drew up to charge Antigonus, one of those about him cried 
out “Sir, they are coming upon you 1 ” To which the old general 
rephed dryly “What else should they do?” and was at once smit 
ten down by a multitude of darts His kingdom was then broken 
up, chiefly to the profit of Seleucus 
To the Death of Seleucus, 281 B C. — In 296 b c Cassander 
died, and Demetrius returning to Greece became master of Mace 
doma There he prepared to invade Asia, which threat resulted 
in an alliance between Seleucus, Ptolemy and Lysimachus 
Demetrius, forsaken by his troops, surrendered himself to Seleu 
cus, who kept him a prisoner until his death m283BC In 2 7 7 B c 
his son Antigonus Gonatas regained the throne of Macedonia, and 
his descendants, the Antigomd kings, held it until the battle of 
Pydna, in 168 bc In 283 bc, Ptolemy, king of Egypt, died at 
the age of 84, and two years later, at the battle of Coron, Lysim 
achus, at the age of 8o, was killed by Seleucus, who himself was 
murdered by Keraunos, the eldest son of Ptolemy, in 181 bc 
Thus perished the last of the Diadochi 
The Art of War of the Period — In spite of their many bnl 
liant episodes, the wars of the Diadochi constituted a period of 
military decadence The first cause for this rot was the sudden 
loss of Alexander’s genius, the second, the imitation by the Sue 



cessors of his actions without understanding them, and, lastly, the 
immense influx of Persian gold 

When Alexander died his art died with him , and though several 
of his generals showed true knowledge of the art of war and on 
occasion actually improved on his minor tactics, they lacked his 
vision, and after his death the glamour they had gathered was lost 
and only a dream was left, which as years passed by grew fainter 
and more obscure Eumenes was an able leader, full of resources 
and craftiness, yet in his first battle with Antigonus he merely 
copied the Alexandrine tactics in place of breathing out their 
spirit He made his right wing the decisive attack, as Alexander 
had done, but Alexander always struck at his enemy’s command. 
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the decisive point, and as Antigonus was commanding his own 
right wing Eumenes should have attacked him with his left In 
his second battle he does not repeat this mistake, which shows how 
little of essential value is learned even by intelligent soldiers until 
disaster hammers knowledge home 

The Persian gold, with which Alexander intended to develop 
his empire, was spent in war The mercenary now came into his 
own, and not only was he bought and sold on the battlefield, which 
if it did not destroy discipline destroyed all reliance in it, but he 
changed the art of leadership and of military organization A 
mercenary army will serve any master for pay, and when a general 
is forced to hire mercenaries he looks for the most formidable type 
of troops In this day the sarissa armed hophtes were of this 
category, consequently a man who looked for employment as 1 
mercenary knew that as a hophte he would command higher pay 
than as an archer or a peltast The result was a disruption of 
Philip of Macedon’s organization and a steady return to the Spar- 
tan tactics 

In the army of Alexander leadership was based on heroism, but 
in the armies of the Diadochi it was based on pay The result of 
this was that heroism was replaced by craft Warfare, m a low 
and underground way became more intellectual, and leadership 
had to follow suit The leader was no longer a hero but a diplo 
matist, and as he led by gold in place of by valour, he crept behind 
his men or, more frequently still, hired a hero to lead them and 
from a safe distance instructed him what to do Thus the merce- 
nary separated leadership from command, and the whole art of 
war changed Another influence of gold was that warfare became 
mechanized Gold stimulated invention, invention stimulated in- 
dustry and industry was applied to war Projectile weapons came 
more and more into use, and as they were difficult to move on the 
battlefield they induced generals more and more to adopt defensive 
tactics The antielephant palisades at the battle of Gaza are an 


civilization — in fact the world today would not be the world we 
know (J F C F ) 
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DIAGENESIS After deposition, a sediment may be ma 
terially altered or modified These modifications may occur be 
fore burial at the interface between sea water and the sediment 
after burial but before consolidation or after consolidation either 
at normal temperatures and pressures or at elevated temperatures 
and pressures To those changes which take place m a newly 
deposited sediment, prior to its consolidation, either at or below 
the sediment water interface, the term diagenesis is applied 
Changes in the sediment produced by higher temperatures and 
pressures are properly called metamorphic There is some uncer- 
tainty where diagenesis leaves off and metamorphism begins Some 
writers would restrict diagenesis to reactions taking place on the 
sea floor and would use the term epigenesis for those changes which 
occur after consolidation and uplift but prior to the advent of 
truly metamorphic conditions The changes or processes operat 
ing on a sediment clearly overlap and form a continuum so that it 
is commonly difficult, from a study of the results alone, to be sure 
in which stage a particular feature was produced 
Diagenetic changes are brought about mainly by chemical reac 
tion of the solid particles of the sediment with the surrounding 
fluid, either the superjacent medium from which the sediment was 
deposited or the fluids trapped in the intergranular voids or 
pores of the sediment The processes, solution and reprecipitation 
and exchange of 10ns between solid and liquid, alter the physical 
properties and the chemical or mineralogic composition of the 
sediment 


example of this 

Ihe whole tendency of this period is one from prowess to cun- 
ning Under the Diadochi we see strategy steadily coming to 
the fore Antipater and Ptolemy go into league against Perdiccas, 
and their movements, as -well as their ideas, are combined At 
the battle of Ipsus it is the same, and out of these various tran- 
sient combinations may be seen evolved from cunning a definite 
conception of the balance of power, m the making and unmaking 
of which more and more does command of the sea play a decisive 
part Ptolemy holds it, then Antigonus attempts to wrest it from 
him , such was the cause of the siege of Rhodes Each king wants 
to secure his frontiers, and the only one who succeeds in doing so 
is Ptolemy— as long as he can command the sea With this com- 
mand Egypt is virtually an Island Surrounded by deserts, it is 
ail but unassailable save from the sea The result of this security 
is immense prosperity, which gives birth to an economic and ethi- 
cal outlook on wa- Ptolemy from a kadei step-, into the position 
of a modern commander, a true gener d in ih cf He is a st des- 
man, and he understands that ethics may be Used as a weapon — 
witness his treatment of Demetnus after the battle 01 Giza, 
and this was not an isolated case He knows the value of his 
immense resources, and to him they are weapons of war He 
saves Rhodes bv means of dtied peas, and not by pikes, and plans 
campaigns while Ins generals fight his battles Inus we see, m 
many unlooked-for ways, how the unleashing of the po. er of 
gold transformed civilization and with it the art of war 

The Foundations of Modern Europe—T), e influence on 
western civilization 01 these 40 years of incessant war wa-, pio- 
iound Alexander had dreamed of a w orld empire through a fusion 
of rates and, curious as it may seem, it tl rough the wreck 
of his empire that this idea took form At hi. death Greece and 
Tenia disappeared and the Hellenistic world was established m 
H. 1 / decadence and of progress wmch was 

destined to fertilize Rome and, later on, Arabia ‘ As Greece had 
Lransmuted the haroanc tinsels of the Orient into rich gold so 
the East once more seized upon the jewels of Greece and wore 
them into mystic cabalistic webs into its gnosticisms and theolo 
gits Witncut A exander and bis successors there would have 
been no Chr-stian religion nor would there ha\e been in Arabian 


Included among the changes are compaction— which is largely 
physical and results in decrease of porosity of the rock, cementa 
tion, usually by the precipitation of interstitial cement, recrystal- 
hzation (such as conversion of aragonite to calcite) , replacement 
(such as the conversion of precipitated calcium carbonate to dolo 
mite, the double carbonate of calcium and magnesium) , selective 
solution of some components , and the regeneration and growth of 
others 

Among the many products of diagenetic action are the authi- 
genic minerals which grew m the sediment after deposition These 
may occur as secondary overgrowths on pre existing detrital grains 
or as crystals without detrital cores The quartz and feldspars 
of some sandstones commonly show authigenic overgrowth, both 
may occur also as small authigenic euhedra m limestones Some 
concretions, most glauconite, much dolomite, the chlonte and 
clay mica of shales and some cherts have been attributed in part 
to diagenesis (FTP) 

DIAGHILEV, SERGEI PAVLOVICH (1872-1929), 
Russian ballet producer, was bom m the province of Novgorod, 
Russia, March 19, 1872 After studying law and music he organ- 
ized art exhibitions m St Petersburg (Leningrad) In 1899 he 
founded the review Mtr/skusstva (“The World of Art”), to which 
K. A Somov and L Bakst contributed and which exercised a 
powerful influence on Russian art From 1907 onward he occupied 
himself with musical and theatneal productions and organized a 
number of Russian concerts in Pans, there he produced in 1908 
and rgo9 Russian operas ( Boris Godunov and The Maid of Pskof) 
and ballets Subsequently he organized successful ballet and opera 
seasons in London, Paris, Berlin, the U S and elsewhere One of 
hi» most successful operatic productions was that of Modest Mus- 
sorgsky’s Khovantscktm In England the originality of his con- 
ceptions may be said to have effected a revolution m choreographic 
art and further put new life into stage dancing which by the 
end 01 the igth century had degenerated into a spectacular show 
of little artistic significance Among bis numerous successful bal- 
ets may be mentioned Car naval (music by Schumann), Sche- 
herazade (music by Runsky-Korsakov), Petrushka (music by 
Are. nnsky), La Boutique Fantasque (music by Rossmi) and The 
Three-cornered Hat (music by De Fa]J*)-to name but a few of 
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a very large number In 1904 Diaghilcv produced a valuable 
book on the painter D Levitsky A collection of photographs and 
drawings illustrating the ballet, Les Biches, was published m 1924 
by B Koshno (See also Ballet ) He died at Lido, Aug 19, 
1929 

DIAGNOSIS Man, because of his physical and mental ills 
has from time immemorial turned to the physician for aid In the 
past a certain mystery or magic was associated with medical diag- 
nosis The modern physician, however, proceeds in a logical, ra- 
tional manner, avoiding the supernatural but calling for aid not 
only upon medicine but also upon chemistry, physics and bac- 
teriology While many who are ill recover without treatment, 
thanks to what the ancients called the ws medicatrix naturae, the 
healing power of nature, the first step toward successful treatment 
is a correct diagnosis 

In making a diagnosis the physician consciously or subcon- 
sciously follows certain definite mental processes First, he recog 
nizes the problem which the patient presents, second, he collects 
data that more clearly outline the problem, third, he thinks ovei 
the facts and the possible solutions, fourth, he reasons out the 
implications of the suggested solutions, and lastly, he compares 
the actual facts with the suggestions to see if there is an identity 
between the facts established and the suggested solutions These 
facts are obtained from the anamnesis, or history, from the psychi- 
cal and physical examination and from laboratory tests and the 
dita obtained from the employment of instruments of precision 
such as the X-ray, the electrocardiograph, the electroencephalo 
graph and similar instruments 

These are the methods of diagnosis whether the disease is to be 
treated by medical or by surgical procedure The methods of 
medical and surgical diagnosis are one and the same, only the 
methods of treatment vary 

Patient’s History — The importance of a careful history has 
been recognized from the earliest times Rufus of Ephesus who 
practised dunng the reign of Trajan (cad ioo), wrote a work 
On the Interrogation of Patients, which still remains one of the 
classics of medical literature 

In the history, the influence of heredity is often of great im- 
portance since certain physical characteristics of individuals are 
transmitted from one generation to another The thm, gracile, 
sthenic type is more prone to develop certain diseases than is 
the heavy, muscular, phlegmatic individual who, in turn, is more 
likely to suffer from certain other diseases High blood pressure 
and diabetes melhtus show a marked tendency to appear in suc- 
cessive generations of the same family Cancer and tuberculosis 
show a marked hereditary tendency Nervous and mental diseases 
are particularly prone to appear in certain families Some diseases 
of the nervous system are always hereditary, familial or congenital 
Friedreich’s disease and Huntington’s chorea are hereditary, Wil- 
son’s disease is familial, meningocele, spina bifida and many cases 
of hydrocephalus are congenital Psychoneuroses show a marked 
familial tendency as do certain psychoses, notably manic- 
depressive psychosis 

Not only should the family history be carefully noted but the 
past history of the patient himself Certain diseases of childhood 
may gi\e the clue that indicates the correct diagnosis For in- 
stance, the history of enlarged glands of the neck, or even of 
scrofula, during childhood suggests that the cough from which 
the adult patient suffers is caused by pulmonary tuberculosis 

The patient's occupation and habits, moreover, may offer clues 
to diagnosis Certain occupations present definite health hazards 
Those who work m an atmosphere of dust, such as coal miners, 
metalworkers stonemasons and woodworkers inha'c dust particles 
which lodge m ll.e lungs and mav later produce severe pulmonarv 
disease Workers in chemicil p'ams nav suffer f < >n acute or 
chiomc poisoning, and painter: arc prone to develop lead uoison- 
mg unless proper precautions are observed Nursery workers who 
sprav plants with solutions of ar-cnic, mcruirj and other poisonous 
ingredients are subject to hazards from tin t poisons L is aLo 
important Lo know where the pilicnt his heed 01 till live 
Malaria is verv common in the Mediterranean area but very Tare 
in Labrador 
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The excessive use of alcohol and tobacco has long been recog 
nized as a cause of disease Chronic alcoholism causes ceitam 
types of psychoses Cirrhosis of the liv er, while probably resulting 
from a nutritional deficiency and not from a direct action of alco 
hoi on the liver cells, nevertheless is closely associated with the 
abuse of alcohol, as the old designation “gin drinker’s liver ’ indi 
cates More than one-half of the cases of cirrhosis of the liver in 
the United States are seen m alcoholics The excessive use of 
tobacco plays its role in the production of disease, particularly of 
the vascular system Tobacco causes, in many individuals, a con 
stnction of the capillaries of the skin with a lowering of skin tem 
perature, while other individuals develop caiduc irregularities 
from excessive smoking The patient s eating habits, his favourite 
foods, foods that agree or disagree with him suggest possible diag 
noses The patient with hyperacidity of the stomach cannot eat 
pickles, while the man with too little acidity enjoys them So 
much for the patient himself 

History of the Illness — Next, the physician investigates the 
history of the patient’s illness He inqunes as to the symptoms, 
general or local, if local, where localized Since the local symp 
toms are most commonly pain the physician wishes to know where 
it is located, whether it is constant or occasional, whether it 
is sharp or dull, whether it rem 11ns localized or travels to another 
region In many diseases, such as angina pectons, duodenal ulcer, 
intermittent claudication and tabes dorsalis, an accurate descrip 
tion of the pain, its location, duration, periodicity and the condi 
tions under which it appears or disappears, is often sufficient to 
indicate the diagnosis The duration or chromcity of the disease 
is always investigated Some diseases are acute some are chronic, 
some tend to spontaneous recovery, others never recover, with or 
without assistance Lobar pneumonia is an acute disease in which 
recovery or death occurs in a few days A patient who has 
been ill a month or longer is not suffering from uncomplicated 
lobar pneumonia Conversely, diabetes melhtus is a chronic dis- 
ease m which complete recovery rarely if ever occurs A patient 
who has had sugar in. the urine which later completely disappeared 
probably does not have diabetes 

History taking is an art of inestimable value Some physicians 
estimate that the history itself contributes 50% to the correct 
diagnosis, others raise the percentage as high as 75 Hippocrates, 
the father of medicine, has left case histories of patients described 
so accurately that 2000 vears later we can read a history and 
make the correct diagnosis 

Physical Examination — Having obtained the history of the 
patient and of the disease, the physician next proceeds to examine 
the patient, using his trained senses of sight, touch, hearing and 
smell In this physical examination he employs four methods 
(1) inspection, (2) palpation, (3) percussion, and (4) ausculta- 
tion 

Inspection — This is the oldest of these methods and practically 
the only one employed by ancient and mediaeval physicians, aided 
at times by palpation It is, however, remarkable how much the 
trained eye can reveal without even questioning the patient Sir 
Arthur Conan Doyle, who was a physician, tells us that Sherlock 
Holmes was inspired by one of his teachers, Dr Joseph Bell, 
whose uncanny powers of observation made an indelible impres- 
sion upon the young medical student Jean Nicholas Corvisart, 
the celebrated physician of Napoleon I, while examining a por- 
trait one day remarked, “If the painter has been accurate, the 
original of this picture died of heart disease ” Subsequent investi- 
gation proved he was correct 

Inspection alone may be sufficient to diagnose diseases causing 
alteiations in tlie patent's ■’ppeannee such as acroneg.il> which 
produces marked enlargement 0) '1 c jaws, nose mid frontal bone 
or leprosy which of cn cau ls tmcl enmg of the tissues of ihe iac.c 
so that tiie patient’s Ulc actually rose miles that of a lion — the 
leonine i?cies The expression 01 the lace cluracter^tic ot cer- 
tain disc? e In Tarkineon’S disease the f ill is often ■angularly 
devoid ot cxpussion riuaklike the so called Parkm-omian mask 
In paial.,. s of l.c ' lenal nervt Bell s p ils> the patient 1*, unablt 
to close his eye same nr c ho* his teeih on the aitected side The 
gait ot the patient mas be cbaracicnstic oi'a egr ain uisease, such 
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as tabes dorsalis, hemiplegn or paralysis agitans 

The eyes may be protruded or sunken, the pupils may be irregu- 
lar not of the same size in each eye, may not constrict when ex 
posed to light— all of these abnormalities having especial signifi- 
cance Inspection of the blood vessels of the neck, the carotid 
artery and the jugular vein may reveal irregularities in the beat 
of the heart so characteristic as to indicate the diagnosis Inspec- 
tion of the chest may reveal a marked difference in size and in- 
equality of respiratory movements on the two sides, and the apex 
beat of the heart reveals by its position whether the heart is en- 
larged and by its character whether the heart is irregular An 
enlarged stomach, liver or spleen or a tumour m the abdomen are 
often readily seen on careful inspection 

The ancients devoted a great deal of attention to the pulse and 
wrote many tomes on the subject Paul of Aegma, who practised 
during the 7th century ad, distinguished 62 vaneties of pulse 
While the modern physician thinks that many of these varieties 
were figments of the imagination, he has found that certain diseases 
are almost invariably associated with a certain type of pulse and 
that certain heart diseases have pulses that are slow or fast, small 
or hounding, regular or irregular 

Palpation — By palpation, the physician confirms what is seen 
on inspection Tirmness or softness, irregularity in outline or of 
the surface of an enlarged organ may not be apparent on inspection 
alone Pain may be elicited on pressure and oedema of the 
ankles, which has been suspected on inspection, is confirmed when 
pressure with the finger produces a pitting which persists Palpa- 
tion may reveal tenderness over the gall bladder in gall-bladder 
disease and tenderness on pressure over the appendix is diagnostic 
of appendicitis unless the symptoms and the other findings dis- 
agree with this diagnosis Palpation is of great value in the diag 
nosis of suspected fractures revealing abnormal motility of the 
bones or crepitation After palpation the physician proceeds to 
percussion 

Percussion — Percussion, or tapping with the fingers, was dis- 
covered by Leopold Auenbrugger and described in his Inventum 
Novum, one of the classics of medical science, published m 1761 
Auenbrugger, the son of an innkeeper in Graz, learned as a boy 
to tell how much wine there was in a cask by tapping on the end 
As a physician he discovered he could tell which side of the chest 
contained fluid by tapping on it and that he could determine the 
size of the heart, the presence of fluid, pneumonia and other disease 
processes by this method 

Percussion of the chest reveals whether the lungs are air- 
contammg or consolidated, whether pneumonia or pulmonary tu- 
berculosis should be suspected, as weil as whether fluid in the chest 
or thickening of the pleura or air m the chest may be present Per- 
cussion is important in determining the position and the size of 
the heart, liver, spleen and stomach Its value is greatly enhanced 
by auscultation 

Auscultation — Auscultation, or 1 stoning, was the discovery of 
Reni rheophde Hvicinthc Liennec a pupil of Core isi r v, wlo 
introduced percu'aion into medic ll practice 11 Prance Liennec 
according to his biographer-,, w.,s watching a group of children 
playmg on a Derm m the eourty ird of the Louv re On< youngster 
'(ralclietl Lhe beam wtln a pin and tne othei Ll eir tai. pitsmd 
against the beam yelled c\ erv time he scratched Lacnnec, on his 
wav to see a pitirm, had an m'p'ration On 1 caching the patient a 
house he took a sheet of paper, rolled it into a cvlinder ipplied 
one end to h’s eai and the 0 her end to the ,) client s thus 1 0 his 
dc'bgnt he heard the heart sounds perfectly a d it thiL moment the 
stethoscope vas discovered lie de-cribed hie instrument and >ts 
value in his De I'uuscultotion m&dwte, published 111 igiy The 
stethoscope remains one of the indispensable aids in the. dngno'is 
of disease of the lungs and heart Wiln it the phv-acian deter 
mines whether the breath sounds are normal or whvdicr there 
are signs of inflammation, bronchitis, consolidation or rotation 
in the lungs He also can tell whether the he "t sounds re non il 
or whether there is disease of 'he nyor.iidn.ui ir lesions oi the 
four vet j of hein valves (Sic \t scut tat ia 

Instruments of Precision — Vter 'he phvsiccl cxuriiiition 
has aecn (unshed, the physician turns to uistrumen's ot precsion 


for additional aid 

Sanctorius (1561-1636), professor at Padua, was the first physi 
cian to employ instruments of precision in the practice of medicine 
Galileo, watching the swinging of the lamp m the cathedral of Pisa, 
counted its oscillations by feeling his pulse and established the law 
of the isochronism of the pendulum Sanctorius, his colleague 
and friend, reversed the process and timed the pulse by the swing- 
ing of a pendulum employing a weight attached to a cord The 
length of the cord, which was adjusted until the rate of the oscil- 
lation agreed with that of the pulse, was measured on a scale and 
this taken as the pulse rate Sanctorius also employed the ther- 
mometer, probably invented by Galileo, to determine the patient’s 
temperature and weighed his patients on a steelyard to measure 
accurately the effect of food, exercise and various activities upon 
what he called the insensible perspiration His steelyard was a 
forerunner of the basal metabolism instruments now so widely 
employed in medicine 

Although Sanctorius published his method of estimating the 
pulse and determining the temperature in 1625 and his work on 
insensible perspiration in 1614, only the latter made much impres 
sion upon medical thinking Accurate timing of the pulse first 
became a recognized procedure when Sir John Floyer published 
in 1707 his Pulse Watch, in which he stated he at hrst employed 
a sea minute glass such as was used by manners “but because that 
was not portable, I caused a Pu'se Watch to be made which runs 60 
Seconds, and I placed it in a Box to be more easily carried, and by 
this I now feel Pulses ” 

Registration of the temperature lagged even further behind, 
the first systematic recording dating from 1852 when Ludwig 
Traube published the first temperature curve in fever from the 
Leipzig clmic 

Sir James Mackenzie (1853-1925), while a general practitioner 
in Burnley, Eng , devised an instrument with which he could simul- 
taneously register the pulse waves in the radial artery at the wrist 
and in the jugular vein in the neck By comparing the two sets 
of curves, the jugular pulse indicating the action of the auricles 
and the radial pulse the changes in the ventricles, he demonstrated 
the mechanism by which irregularities of the pulse were produced 
and made some of the most noteworthy contributions in the history 
of cardiology 

Blood Pressure — Taking the blood pressure is an important 
feature in the examination of the patient While the skilled physi 
cian in the past could tell whether the blood pressure was elevated 
by palpating the pulse, this method was inexact and often mis 
leading In 1896 Scipione Riva Rocci devised the instrument in 
use today, a rubber bag surrounded by a cuff, which is pumped up 
until the pulse disappears at the wrist — the systolic pressure 
Later it was found that by listening at the bend of the elbow, 
systolic pressure as well as diastolic pressure could be estimated 
The systolic pressure is the pressure during the systole or the beat 
of the heart, t^e dir «tohc pressure that during diastole or the pause 
01 the he irt hi tween beats 

Akhougn tucrc is still much discussion regarding the normal 
svstolic and dias'ohc pressures, it is safe to state that a systolic 
pres u r t of more than 140 mm of mercury and a diastolic of more 
th? 1 100 ,i m 1 elevated 

hicrtroci ril oxiaiih — No study of the heart or circulation is 
cnmplc't v ithout the records obtained with the electrocardiograph 
Vugu-itiu D Wallei in 1887 showed that an electrical current 
producul n> the beating of the heart could be demonstrated in man 
by «ttuh ne elecioucs to the body and connecting them with a 
< I’pilhi v electrometer Willem Emthoven in 1903 substituted for 
tht (apdljiv electrometer a string galvanometer of his own design, 
uid tne clei troeardiograph became a practical clinical instrument 
In tht mignal instrument the feeble current coming from the 
bodv through the arms and leg was carried into a quartz string 
placid m a magnetic field Each heartbeat causes a vibration 
of the «Lr ntt whose movements are photographed on a moving 
film or ^e l&uued paper— the electrocardiogram Later improve 
n tutv consiatrd 01 employing tubes similar to those used ip radio 
#nitn =Lep up the weak current until it moves a more sturdy string 
Lai the original de'icate quartz fibre, or even marks directly upon 
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prepared paper The latter method avoids the inconvenience of 
photography and allows the physician to watch the record as it 
is being written 

The information obtained fiom study of the electrocardiogram 
is amazing It shows whether the heart is enlarged, where the 
enlargement occurs, whether the heart action is irregular and where 
the irregularity originates, whether an occlusion of a coronary ves 
sel is present and if so where the occlusion is located, whether a 
slow rate is physiological or caused by heart block It also in- 
dicates high blood pressure, thyroid disease and certain types of 
malnutrition 

Electroencephalograph — One of the latest instruments of pre 
cision, the electroencephalograph, was hrst descnbed in 1929 by 
Hans Berger of Jena It records the electrical activity of the 
human brain and has been of especial value in the diagnosis of 
epilepsy and in the location of lesions of the brain, such as tumours, 
abscess or haemorrhage 

\ rays — No method of examination has given grcatei aid m the 
field of general diagnosis than the X-rays or Rnntgen rays, discov 
eied b\ Wilhelm Konrad Runtgen in 1895 Ihree months after 
the discoveiy the Journal oj the American Medical Association 
wrote somewhat pessimistically, “Halt an hour is the shortest ex 
posure possible and most require one hour The electric apparatus 
required is so expensive, $100 and upward, that few surgeons can 
use it yet in their private practice ” After thit time the X-ray 
was improved so that exposures require only fractions of minutes 
but, needless to say, the cost of the apparatus has enormously in- 
creased 

The original X rays were photographs made on sensitive plates 
With the development t>f fluoroscopy, X ray diagnosis became 
even more helpful When a patient is placed in front of the X-ray 
tube and behind the fluorescent screen, the physician sees clearly 
the outlines of the body, can watch the heart beat and note any 
irregularities and can watch the lungs expand m respiration and 
observe whether this expansion is normal When the patient 
swallows a gruel containing barium or any other substance opaque 
to the X ray, the physician can follow by the shadow it casts its 
course from the mouth through the oesophagus, stomach and into 
the intestines The X ray demonstrates the structure of the bones 
of the body and lesions of the bone such as defects of structure, 
fractures, tumours, arthritis and inflammations It reveals the 
size of the heart irregularities and defects of the heart pulmonary 
diseases such as bronchitis, pulmonary tuberculosis, collapse and 
abscess of the lungs, tumours of the lung, thickening of the pleura, 
fluid in the pleural cavity, enlargement of the hver, spleen and 
kidneys and stones in the kidneys, gall-bladder, bladder and pan- 
creas 

The employment of contrast mediums, opaque solutions casting 
shadows, greatly enlarged the scope of X ray diagnosis This 
method made possible the demonstration of bronchiectasis of the 
lungs, diverticula and cancer of the oesophagus, ulcers and cancer 
of the oesophagus, stomach and intestines, and lesions of the kid 
neys, ureters and bladder Similarly, the employment of tetraiodo 
phenolphthalein, introduced by Eyarts A Graham and W H Cole 
in 1924, a dye which is excreted m the gall bladder and casts a 
shadow, demonstrates enlargement of the gall-bladder and lack of 
function or the presence of gall stones Ventriculography, intro 
duced by Walter E Dandy in 1918, consists of mtroducing air 
into the ventricles of the brain and then taking an X ray of the 
skull The resultant picture shows the size and location of the 
ventricles which may be displaced or distorted by a tumour or 
abscess of the brain (See Radiology ) 

Basal Metabolism Tests —Another method of examination, the 
basal metabolic test, is of great value in certain patients The 
method employed consists of estimating the amount of oxygen 
consumed in a certain amount of time When more oxygen than 
normal is consumed, the metabolic rate is increased, when less, it 
is decreased It is of especial value m the diagnosis of thyroid 
disease In hyperthyroidism or exophthalmic goitre the metabolic 
rate ts increased , in hypothyroidism, decreased (See Nutrition 
Metabolism ) 

Other Instruments '—In addition to these instruments of preci- 


sion, the physician also has at his disposal the ophthalmoscope 
which permits inspection of the retina, the bronchoscope, which 
shows the interior ot the bronchi, the gastroscope, which gives 
a clear view of the interior of the stomach, the laryngoscope, tor 
studying the larynx and \ocal cords, the cvstoscope which visu 
alizes the mtenor of the bladder, and the proctoscope, which 
demonstrates lesions of the rectum and sigmoid 

Laboratory — After the physician has completed the physical 
examination and his examination with instruments of precision 
he turns next to the laboratory for study of the blood, urine, body 
fluids, secretions and any tissue which was removed for micro 
scopic examination The blood is examined the number of Ted 
cells and white cells are counted the haemoglobin or colouring 
matter of the red blood cells is determined the white blood cells 
are then stained and the relative percentage of the different tapes 
estimated In the anaemias, the number of red cells is decreased, 
in polvcy thaemia increased In most infectious diseases the num 
btr of white blood cells is increased, but in some infectious dis 
eases a decrease in the number of white blood cells is a character 
istic feature In the lcukemns, the number of white blood cells is 
often tremendously increased The clotting time of the blood is 
delayed m haemophilia, the formation of the clot is often ab 
normal in purpura< The blood platelets, a thud tvpe of blood 
cell, are markedly diminished in numbers in purpura liaemor 
rhagica Blood typing is of the greatest importance 111 certain con 
ditions and in connection with treatment by transfusion Estima 
tions of the sedimentation rate of the red blood cells are routine 
m many physicians’ offices 

The blood serum yields important information in many diseases 
It contains substances in syphilis which produce a positive Wasser 
mann reaction and specific agglutinins 111 1\ phoid fever which ag 
glutinate the typhoid bacillus (Widal reaction) and specific ag 
glutinms m brucellosis (undulant or Malta fever), tularaemia and 
other less common infections Blood cultures are a routine in 
many infectious diseases and may demonstrate the presence in the 
circulating blood of the typhoid bacillus, the pneumococcus, the 
meningococcus and the streptococcus, to mention a few well- 
known examples 

Studies of the blood chemistry are of great impoitance in many 
diseases In diabetes, for example, the amount of sugai in the blood 
is greatly increased, and in ncphntis (Brights disease), the kidney 
being unable to excrete properly, the blood values for urea, uric acid 
protein and creatlmn may rise sharply In hyperthyroidism, the blood 
cholesterol may be diminished and in hypothyroidism, greatly in- 
creased In many diseases a study of the patient is incomplete with 
out certain determinations of the blood chemistry 

By means of the stomach tube, the physician is able to study the 
gastric contents The most important finding is the degiee of acidity 
present In gastric or duodenal ulcer the gastnc acidity is usually 
much increased, m cancer of the stomach decreased, while m pernicious 
anaemia there is no acid present 

Functional Tests —These tests are assuming increased importance 
in diagnosis The functional capacity of the heart is tested by noting 
the increase in the heart rate and in the blood pressuie following ex- 
ercise, and also by recording the time necessary for both to return to 
their normal values Tests for the function of the kidneys are earned 
out by noting the rate at which the dye phenolsulphonephthalein when 
injected in the cubital vein is excreted in the urine and by the urea 
clearance test in which the blood urea and the amount of urea present 
m J5 cc of blood is estimated Funetional tests for the liver employ 
the injection of dyes intravenously, such as bromsulphalem which is 
entirely withdrawn from the circulation by the hver in noimal per- 
sons in 50 mm Carbohydrate function tests are performed by giving 
the patient 100 g of glucose by mouth on an empty stomach Normally 
the blood sugar rises sliarplv from the normal of 100 mg per 100 cc 
to 130 mg or 150 mg, then falls sharply and is down to its original 
levfl in two hours In diabetes mcliitus it may rise to two or three 
times its normal value and remain quite high for two, three or even 
four hours 

Cutaneous, or skin tests, are valuable in diagnosis When the skin 
Is scratched and a drop of tuberculin is placed on the spot, an area 
of redness with induration of the skin appears m from 24 to 48 hours m 
persons who have or have suffered from tuberculosis (Von Pirquet 
test) This test is of especial value in children Similarly, when a drop 
of diphtheria toxin is employed, individuals who have no immunity 
to diphtheria show a reaction (Schick test) A similar test is employed 
In the allergic diseases, notably asthma and hay fever, wbeiq the offend- 
ing miteml, sych as milk, wheat, hoise seimn, lagwecd pollen, etc, 
causes a icacLion 

In many patients an examination of pathological secietums for 
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bacteria maj be a deciding point in diagnosis The exudate from an 
inflamed tonsil, phaiynx or nostrils when stained by proper methods 
ma> reveal the diphtheria bacillus or the streptococcus as the cause 
of the disease Cultures of such secretions or from the urine, faeces, 
pus or sputum demonstrate the organism even more conclusively The 
demonstration of a single tubercle bacillus m the sputum makes posi 
tive, often, a suspicion oE pulmonary tuberculosis 

Final Diagnosis — The physician has now collected his data This 
vs the most painstaking and laborious stage m his search for the 
eorrcLt diagnosis He now thinks over the facts that he has ob- 
tained and the suggested solutions — sugar in 
the urine, for mstincc, would suggest dia- 
betes mcllitus Then he icasons out the lm 
plic tlions of the suggestions, thus a dlahetic 
patient in lddition to sup ir m the urine 
should hut an lhnurmil amount of sugai 
in the blood, should gut a history of exces- 
sive thirst, excessive urination and loss of 
weight 

The physician next arrives at the last stage 
of the incntil piocesses required in making a 
diagnosis He compares the actual facts with 
the suggestions that have occurred to him to 
see i! there is an identity between such facts 
and the suggested solutions If further study 
brought out the existence of ill of the above 
symptoms, the actual facts would agree with 
the suggested solution The diagnosis would 
be diabetes 

This is the method pursued bv the physician 
in making a diagnosis While the task of col 
lecllng data on the patient, the history, the 
physical examination, special examinations 
and laboratory tests require accurate obseiva- 
tion, the above process of correct reasoning 
is, m the last analysis, more important To 
assemble the d da, to make use of the relevant 
and to discard the nrclevant and to pass final 
judgment or make a diagnosis often require a 
mental ability ot the highest older It is the 
imal test of the physician's diagnostic ability 
I alse diagnoses often result not from false 
data but from faulty interpretation 

(R H Mr) 

DIAGONAL, in geometry, a line join- 
ing the intersections of two pairs of sides 
of a rectilinear figure (Gr Sii., through, 
yuvla, a corner) 

DIAGORAS, of Melos, surnamed the 
Atheist, poet and sophist, flourished in the 
second half of the 5th century b c Re 
hgious m his youth and a writer of hymns 
and dithyrambs, he became an atheist because a great wrong done 
to him was left unpunished by the gods In consequence of his 
blasphemous speeches, and especially bis criticism of the Mys 
tenes, he was condemned to death at Athens, and a price set upon 
his head (Anstoph Clouds, 830, Birds, 1,073 and SchoL) He fled 
to Corinth, where he is said to have died His work on the 
M 1 s'ent® was called $pir yioi \ 6 yot or 'Aro-rt'p /ifovres, in which 
11c prob'bD attached iht Pnrvgian clixmitits 

DIAGRAM, a figure drawn so that geometrical relations 
among its parts illustrate relations among the obiccts rcpri-anud 
bv the figure, supplemented somctio.es by numeric il or cthu 
entries on the figure U'elf to show relations not retire s.nted 
graph cilly by the figure The purpose of 1 di ignm it to pre-cut 
vividly to the eye the principal relations on which one de-ires 
to fix attention ard oven sometimes to Mioa bv mcsurtinenls 
on the figure, 'he ex»ct numerical values of ceil tm lmpoil up 
quantities as-mciaied with the object which it represent* Ov ing 
to the generali'y 01 the concept, diagrams arc useful for a pi cat 
variety 01 specific purposes 

Mathematical Diagrams. — In mathematical treatise,, dia- 
grams arc Urfd principally to help the reader follow the nv soiling 
Figures are- drawn to represent to the eve the rclauonx among the 
parts involved fn a proposition to he proved and in the auxiliary 
propositions employed ’n the demonstration In the proof ii ^l f 
at'i-n'ion t- fixed mon the reHmns .vhrh -re relevant to the 
mvttr ir hand -o thn- thi_ demon tr..tion is m uh general ana is 
quite independent of the extraneous properties involved m the 
form of the particular figure employed The construction of the 
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figure is usually so well defined in words that the reader could 
easily draw one for himself if the author did not supply it Such a 
diagram is a good one if it sets forth clearly those features which 
are involved m the proposition to be demonstrated 

Diagrams in Chemistry and Crystallography — John Dal 
ton ( q v ) published many diagrams setting forth his conception 
of the configuiations of the atoms in a large number of common 
chemical compounds, and the method has since been widely used 
by chemists It Ins been found that there are many pairs of sub 
stances such th it the two substances in a given pair have the 
same moleeutai formula while they differ widely in some of their 
properties This difference of properties, where there is identitv 
of moleeular formulae ind where we are foreed to admit the 
same itonuc linking, ean be explained only by ascribing the dif- 
ference to a different space distribution of the atoms in the mole- 
cule This his given rise to the development of a branch of 
chemistry dealing with stereo isomerism, a subject in which the 
space diagrams of the positions of atoms play an important role 
in the evplanition of structure Similarly, in crystallography 
( q . ) diagrams are likewise employed freely in the explanation of 
crystal structure In recent years we have had a like analysis of 
atomic structure itself by means of diagrams It is important to 
remember that m many cases such diagrams are suggestive onh 
of certain selected relationships in the subject — not at all literal 
portrayals as in architecture (see Drawing, Engineering), or 
where tangible objects are shown with measurements 

Diagrams Showing Measurements, — In a different way, 
diagrams may be used for purposes of measurement , they are then 
called mctrual diagrams The plvns and designs of architects and 
tngmeeis, necessarily drawn to scale and made as accuiate is pen, 
sible, are employed m determining dimensions of the objects 
represented, by measuring the lengths of corresponding lines 111 
the diagrams Such diagrams serve a purpose beyond that of mere 
illustration , they afford a means of actual measurements relating 
to the objects themselves They are strongly contrasted with dia 
grams of illustration, which are suggestive merely and need not 
show the forms of the parts provided only their relevant connec- 
tions are properly exhibited Of the latter kind are many dia 
grams in the mathematical subject of analysis situs (see To- 
pology) and also those employed to show electrical connections, as 
m the descriptions of radio receivers Geographical maps afford 
examples of diagrams of still another sort In these the distances 
and relative positions among places on the earth are exhibited by 
their positions on the maps By means of colours important fea 
turts of various areas are often indicated, as, for instance, their 
political connections, or their geological character, or the distribu- 
tion of rainfall or other climatic features, or the distribution of 
terrestrial magnetism or the variation of elevation above sea level 
The heights of places above sea level are often indicated also by the 
insertion of numbeis on the map to indicate the number of feet 
bovt -e. Ic- c 1 01 ea<h p' re -0 <1 icnled \no hei (<nrl mom 
cftecu'e. mi mod ,1m m which a lire calico a contour line i* 
t*i iwn ih rom,') 1 1 mI >ct op t' c map having the a t nc hc’giit ’bovc 
-e 1 lev cl \\ ' en xui li 1 onto", h ie, an draw n sufficient lx close to 
githtr ltd ie 1 e-.b oi then 1 imikcd in cue or more pl.vt 1 - 
with a nu r,he o di iote t 1 e aoigl t abov- sea lex el ot the places 
lirmj whit I it ,ii t we.riv ob r ain irom me n precise mfoi 
111 Il'op vonu m e the in mici 01 die surucc 01 the country In 
ih>v ine'iioM the dint in is pir'l^ giipmc«l and part lx symbolic 
• nd -0 11 ilimgs 1 e pie.enlvd b Hie con. our fines md accoo - 
,m v 'i 1? mirr biis vh < li aie rot shown by the rel 'turns imong the 
puts 01 die cumm ip-ell 

Diagrams for Objects Having Three Dimensions. — It i s 
po, il Ie *0 u-c «, -v stem of diagr im= tor the graphical lcpriscnta- 
.ion of the rel. .ions among any *ei ot magm ude- im olxii t more 
t un two vanables In particular v o represent the relations among 
the paits of an obiect navmg 1 distuhu ion in three c'lmcwsim.- 
we max employ two or more diagram-, each of then she \ng the 
-elatioi’s 01 pails n s.ngle plane 01 plane section ot the objec f 
lhus construcaon cng.ncers employ plans and elevations and 
sections m different planes In such a system of diagrams a def- 
inite indication must be given of the way m which the diagrams 
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are severally related to the structure as a whole and to each other 
Examples of this type are afforded by the plans for buildings or 
for budge construction (See Bridges, Drawing, Engineer 
ING ) But it is also possible to represent solids and other figures 
in three dimensions by means of a single diagram drawn in 
a plane One of the objects of descriptive geometry (q v ) is 
to develop methods for attaining this end The stereoscope 
(qv) furnishes a means for the use of t\ o diagrams for the 
representation of three dimensional objects in such a waj that 
their forms are readily recognized The two diagrams are two 
plane projections of the bodies taken from separated points of 
view which arc yet near to each other These two plane figure^ 
are nearly alike, their difference being due to the difference in 
point of view When these two figures are placed in the stereo 
scope one of them is seen with one eye and the other with the 
other eye, m such a way that we intuitively identify the corrt 
spondmg parts of the two figures In pure geometry the method 
of projections, which underlies the diagrams used in the stereo 
scope, has led to many extensions of the science In fact on it are 
founded the principles and results of projective geometry' (qv ) 
Diagrams in Mechanics — It is probably in mechanics (q v ), 
both theoretical and applied, that diagrams have been used for 
the greatest variety of specific purposes Their application to 
statics is particularly convenient, owing to the fact that there is 
no motion of parts in a statical system Consequently there has 
arisen an important branch of knowledge under the name ot 
graphic statics In the diagram of configuration it is convenient 
to represent the objects by points and to denote their relatrve 
positions by means of the rehtoe positions of these points This 
method is also applicable to the case of bodies in motion, the 
diagram of configuration then representing the relative positions 
of the objects at a given instant If several diagrams of configura 
tion are constructed, one for each of several given instants of 
time, then, by a comparison of these diagrams, it is possible to 
sec the relative displacements which have taken place in the 
vanous intervals of time involved, but the system of configura 
Lions will not give the details of the motion duung the interval 
between two consecutive instants for which diagrams of config 
uidtion have been constructed As an example of a different kind, 
let us consider the diagram w fig i This is a parallelogram 
formed from two directed lines AB and 
AC, issuing from a common point A, by 
drawing the related lines CD and BD At- 
tention is also placed on the directed diag- 
onal AD issuing from A We may use AB 
to denote a force applied to an object at 
A, the direction of AB representing the 
direction m which the force acts and the length of AB denoting 
the magnitude of the force Similarly, AC will denote, in magni- 
tude and direction, another force operating upon the same object 
at A In mechanics it is shown that these two forces operating 
upon the body at A are equivalent, so far as their effect upon A is 
concerned, to a single force operating in the direction of die diag 
onal AD and of a magnitude represented by the length of AD Thus 
a simple diagram enables us readily to find the (so called) resultant 
force AD which is equivalent to the two given forces AB and AC 
Now BD is equivalent, in direction and length, to AC Hence 
we might think of the resultant force AD as the third side of 
the triangle determined by the given forces AB and BD, where it 
is understood that the force represented by BD operates at A 
Then we may call ABD the triangle of forces, whereas ABDC 
would be called the parallelogram of force r Now the triangle of 
forces is capable of a ready generalization, which we shall describe 
by aid of fig 2 Let several forces all operate upon an object 
at A, and let the magnitudes and directions of these forces be 
respecti 'ely those which are indicated by the directed lines AB, 
BC, CD, DE, placed end to end as m the figure (These lines may 
or may not be in one plane.) Then AE will represent, both in 
magnitude and direction, a single force which is equivalent, m its 
effect upon the object at A , to the combined effects of the several 
forces denoted by AB, BC, CD and DE, respectively This figure 
ABCDE is called a polygon of forces, If there is added to the 
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system of given forces already described a single force EA acting 
upon A but having the direction and magnitude denoted by EA, 
then the new system of forces will be in equilibrium in the sense 
that their combined effect upon the object 4 will be to leave that 
object undisturbed m position The diagram afforded by the poly 
gon of forces furnishes one of the most important means in 
mechanics for the analysis of the relations of forces 

Now the meaning of a diagram depends upon the point of view 
from which one considers it This is well illustrated by the dia 

— grams afforded by figs 1 and 2, as we shall 

p now show by giving interpretations of them 

D m terms of velocities and accelerations 
If AB and AC in fig 1 denote velocities, 
both in magnitude and m direction, then 
c ID denotes the resultant velocity Thus 
if 4 B denotes the velocity of a ship rela 

tive to the earth and if AC denotes the 

Fig 2 velocity with which one is walking relative 

to the deck of the ship, then AD will represent, both m magnitude 
and m direction, the velocity of the walker relative to the earth 
The combination, or composit on, of several velocities is rep 
resented in a similar way by the, polygon in fig 2 Again, if AB 
and 1C in fig 1 denote moderations, then AD denotes the re 
sultant acceleration which is equivalent to a combination of the 
two given accelaations, and this may of course be extended to 
the case of the polygon of accelerations These diagrams afford 
one of the most important means for the investigation of veloci 
ties and accelerations 

Work and the Indicator Diagram — If AB, in fig 3, rep 
resents the path of a moving bodv and if for each position P of 
that body the force acting upon it, in the line of motion and 
opposed to its motion, is represented in any convenient scale by 
the length of the perpendicular PO from AB to the curve COD, 
then the area of the figure ABDC represents (in a corresponding 
scale) the work required to be done upon the moving bodv during 
its motion from A to B 

If the piston of an engine is moving back and forth along the 
line AB m fig 4 and if the area ABDEC represents the work done 
on the piston in moving fiom A to B while the area ABDEC rep 
resents the work done by the piston against retarding forces on 
its return stroke, then the area CFDLC will represent the effec- 
tive work which may be accomplished by the piston ihrust in a 
single back and forth motion The figure by means of which this 
effective work done by the piston is shown is known as the indi- 
cator diagram of the motion of the piston It is of fundamental 
importance m analysing the effective working capacity of the 
engine 

Other Diagrams — Brief definitions of various other diagrams 
will now be given In an Argand diagram the complex numbers 
x-t-yi are represented by corresponding points (v, v) with ref- 
erence to a system of rectangular co-ordinates in a plane An 
automatic diagram is one which is constructed automatically by a 
machine to show the related variations of two variables, as, for 
instance, the change of temperature with time during the day, 
in these cases the completed diagram often 
consists of a graph drawn automatically 
upon specially piepared co ordinate paper 
In many cases of this sort a piece of paper 
is made to move (uniformly or otherwise) 
in a given direction, let us say horizon- 
tally, while a tracing pencil point is made 
to move vertically across it, the height of 
the tracing point varying proportionately to 
the magnitude of the quantity whose variation is to be registered 
Machines of this sort are employed for the automatic registration 
of phenomena of many kinds, from those in meteorology and the 
theory of magnetism and electricity to those connected with the 
movements of plants and animals 
An entropy diagram shows the change of entropy in a thermo- 
dynamic cycle Euler’s diagram gives a graphic- representation of 
logical relations, circles or other figures being used to denote (by 
their enclosed sutfaces) the classes of objects to which given prod* { 
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lcates apply, many other logical relations have also been denoted 
by various diagrams In a frame diagram the positions of joints 
are shown by points and the connecting links by lines, it is often 
united with a diagram of forces showing the components of force 
through the \ anous joints Hertz’s diagram represents the changes 
of temperature, pressure and moisture of a given mass of air 
when its volume is changing adiabatically, and Neuhoff’s diagram 
is analogous to it In Newton’s diagram colours are represented 
by points, with weights attached to them to denote intensities 
of luminosity, while the arrangement of points is such that those 
which are on the same straight lme can be produced by the mix- 
tures of two colours The Puiseux diagram is a certain collocation 
of points employed in mathematics in the study of functions In 
two reciprocal diagrams each point of junction of lmes in either 
diagram corresponds to a closed polygon m the other 

A strain diagram is a figuie which shows the relation between 
the amount of stress applied by pressure or otherwise to a test 
piece of matenal and the strains which it undergoes on account 
of this stress It is usually drawn automati 
cally by means of an instrument attached 
to the machine and the piece being tested, 
the deformations being amplified by aid of 
a suitable mechanism A stress diagram is 
a figure in which each joint of a framework 
is represented by a funicular polygon (such 
a figure as is formed by a string supported 
at the ends and acted on by several pres- 
sures), while each link in the frame is represented by a line belong 
mg to one or more of the funicular polygons, it is also called a 
funicular diagram A variation diagram sets forth the changes 
in the indicator diagram, of an engine for successive strokes of 
the piston, it is used to determine whether the governor is acting 
properly The word diagram is also used in numerous other com 
btnations many of which are self explanatory 
Diagrams appear m literature mainly as incidental to the sub- 
jects m connection with which they are employed, as has been 
indicated m the course of the article Consequently the bibliog- 
raphies are to be found by consulting the articles dealing with 
these subjects (R D Ca , X ) 

DIALA, the largest tributary of the Tigris rises in the Per 
sian highlands near Merivau and, for a short distance south of 
Haleboja, forms the Perso-Iraq frontier It joins the Tigris just 
south of Baghdad After leaving the Jebel Hamrm the river runs 
over shingle deposits and is extensively used for irrigation The 
principal canals are the Bcled Ruz and the Khorassan on the left 
bank and the Khalis and its branches on the right Baquba lies 
at the end of the Khorassan canal, 52 miles from the mouth This 
region is extremely fruitful and the river is navigable as far as this 
point from December to April The metre gauge railway operat- 
ing from Baghdad to Kirkuk runs along the valley of the Diala 
and offers a further outlet for the development of this well 
watered region 

DIAL and DIALLING Dialling, sometimes called gno- 
tnonics, treats ot the construcion 01 Mindnls, that is of those 
instruments either fixed or poitable, which determine the di- 
visions 01 *he day (Lit dies) b\ the motion of the shadow 01 
some object on which the sun 3 jay* fall It must have been one 
of the earliest applications of a knowledge of ihc appaicnt mo 
uon of the sun, though foi a long uine men wou'd probablv ho 
satisfied with the division into morning and aLemoon as m liked 
by sun rise, sun set and the greatest elevation 
History, — Die earliest mention of a sundial has been thought 
to be found m Isaiah xxxvm 8 “Beho'd, I will bring again the 
shadow of the degrees, which is gone down in the sundial of Ahaz, 
ten degrees backward " But a more correct translation may be 
'■down the steps of 4baz, 10 steps backwards " The date ot this 
would be about 700 year* before the Christian era, but there is 
no evidence that there was a sundial The earliest ot all sundial-, 
of which we have any certain knowledge is a _l -shaped Egvp 
tian dial m the Berlin museum, in which the upright of the _j 
throws longer or shorter shadows along the horizontal l.mb which 
I* divided into six hours Another early classical type was the 
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hemicycle, or hemisphere, of the Chaldean astronomer Berosus, 
who probably lived about 300 b c It consisted of a hollow hem 
sphere placed with its rim perfectly horizontal, and having a 
style, the point of which was at the centre So long as the sun 
remained above the horizon the shadow of the point would fall 
on the inside of the hemisphere, and the path ot the shadow 
during the day would be approximately a circular arc This arc, 
divided into 12 equal parts, determined 12 equal intervals of time 
for that day Now, supposing this 
were done at the time of the 
solstices and equinoxes, and on 
as many intermediate days as 
might be Considered sufficient, 
and then curve lmes drawn 
through the corresponding points 
of division of the different arcs, 
the shadow of the bead falling on 
one of these curve lmes would 
mark a division of time for that 
day, and thus we should have a 
sundial which would divide each 
period of daylight into 12 equal 
parts These equal parts were 
called temporary hours, and, 
sihee the duration of daylight vanes from day to day, the tempo 
rary hours of one day would differ from those of another , but this 
inequality would probably be disregarded at that time, and es- 
pecially in countries where the variation between the longest 
summer day and the shortest winter day is much less than m our 
climate 

The dial of Berosus remained in use for centunes The Ara 
bians, as appears from the work of Albategmus, still followed the 
same construction about the year a d 900 
Herodotus recorded that the Greeks derived from the Baby 
lonians the use of the gnomon, but the great progress made by 



the Greeks in giomclrv tnabltd then. 111 later rimes to construct 
dials of great complexity and ingenuity TLolemy’s Almagest 
(■-cats of the tonsil uction of duls bv means of his analemma, an 
instrument which solved a variety of astronomical problems 
Ihc constructions given bv him were sufficient for regular dials, 
that is, horizontal dials or vertical dials facing east, west, north' 
or south, and these arc the onlv ones ho treats or It is 'certain' 
however, that the ancients were able to construct declining dials, 
as is shown by that most interesting monument of ancient 
gnomics— the Tower of the Winds at Athens This is a reg ular 




OF PERIOD OF THOTHMES III c 
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In the morning the orossplece was 
turned to the east and In the after 
noon to the west 
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octagon, on the faces of which the eight principal winds are rep 
resented, and over them eight different dials — four facing the 
cardinal points and the other four facing the intermediate direc- 
tions The date of the dials is apparently coeval with that of the 
tower, for there has been found at Tenos a marble block with 
similar dials inscribed with the name of Andromcus Kyrrhestes, 
the builder of the tower The hours are still the temporary hours 
or hectemorta 

The first sundial erected at Rome was in the year 290 bc, 
and this Papirius Cursor had taken from the Sammtes, but the 



first dial actually constructed for Rome was made in 164 b c , by 
order of Q Marcius Phihppus Vitruvius mentions 13 kinds of 
dials, including portable dials, the most interesting examples of 
which are the “Ham” dial, excavated at Herculaneum and the ad 
justable circular dial in the Lewis Evans collection at Oxford 
The Arabians were much more successful They attached great 


importance to gnomomes, 



principles of which they had 
learned from the Greeks, but 
they greatly simplified and di 
versified the Greek construe 
tions One of their writers, 
Abu’l Hassan, who lived about 
the beginning of the 13th cen 
tury, taught them how to trace 
dials on cylindrical, conical, and 
other surfaces He even intro 
duced equal or equinoctial hours 
which were used for astronomi 
cal purposes while the tem 
porary hours alone continued in 


F|G 4 —ROMAN PORTABLE DIAL USE 
Portable dials were generally of pooket The great and important step 
AD 250 “and hat .djuatmwU hr already conceived by Abu’l Has 
the teasons and for latitude from 30 ° san, and perhaps by others, of 
*° 600 reckoning by equal hours, was 

probably adopted between the 13 th to the beginning of the 16th 
century The change would necessarily follow the introduction 
of striking clocks in the earlier part of the fourteenth century, for, 
however imperfect these were, the hours they marked would be 
of the same length in summer and in winter, and the discrepancy 
between these equal hours and the temporary hours of the sun- 
dial would soon be too important to he overlooked Now, we 
know that a striking clock, was put up m Milan lit 1336. and we 
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may reasonably suppose that the new sundials came into gen 
eral use duung the 14th and 15th centuries 

Among the earliest of the modern wnteis on gnomomes was 
Sebastian Munster (q v 1 , who published his Eorologiographia at 
Basle in 1531 He gives a number of correct rules, but without 
demonstrations Among his inventions was a moon-dial A dial 
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Fig 5 —EARLY SUNDIALS WITH TIDE LINES (LINES WITH CROSSES) 
MARKING THE FOUR TIDES INTO WHICH THE SAXONS DIVIDED THEIR 


Left Earllott English Sundial Bewoastle Cross Right Saxon Sundial at 
Dagllngworth, Gloucestershire 

adapted for use as a moon-dial when the moon’s age is known, 
may be seen m Queens’ college, Cambridge 
During the 17th century dialling was a special branch of edu- 
cation The great work of Clavius, a quarto volume of 800 pages, 
was published in 1612, and may be considered to contain all that 
was known at that time 

In the 1 8th century clocks and watches began to supersede 
sundials, and the latter gradually fell into disuse, except dials m 
a garden or in remote country districts, where the old dial on the 



FlG » — DRAKE B PORTABLE DIAL BY HUMPHREY COLE AD 1569 
The Equatorial Dial it sol for latitude by Ibo quadrant and In the meridian 
by the magnetic compass The Instrument Includes a tide table a nocturnal, 
a diagram of planetary aspeots and a olrcumferentor 
church lower still serves as an occasional check on the modern 
clock by its side 

General Principles — The daily and the annual motions of the 
earth are the elementary astronomical facts oil which dialling is 
founded That the earth turns upon its axis uniformly from west 
to east in 24 hours and that it is carried round the sun m one year 
at a nearly uniform rate is the correct way of expressing these 
facts But the effect will be precisely the same, and it will suit 
our purpose better and make our explanations easier, if we adopt 
the ideas of the ancients of which our senses furnish apparent 
confirmation, and assume the earth to he fixed Then, the sup and _ 
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stars revolve round the earth's avis uniformly from east to west 
once a day — the sun lagging a little behind the stars, making its 
day some four minutes longer — so that at the end of the year it 
finds itself again in the same place, having made a complete revolu 
tion of the heavens relatively to the stars from west to east 
The fixed axis about which all these bodies revolve daily is a 
line through the earth’s centre, but the radius of the earth is so 

small, compared with the enor- 

mous distance of the sun, that, if 
we draw a parallel axis through 

any point of the earth’s surface, "> * 

we may safely look on that as a*, > ’ 

being the axis of the celestial "t rlfaty* 

motion The error m the case 

of the sun would not, at its 

maximum, that is, at 6 am 

and 6 pm, exceed half a sec- «• v ^ <s 

ond of time, and at noon would * ’ ^ 

vanish An axis so drawn is m WK 

the plane of the meridian, it I — > ^ i y .- 

points to the pole, aud its eleva Fig 7— scratch dials common 
tion is equal to the latitude of EARLY ENGL,EH CHURCH 

the place 

The diurnal motion of the stars is strictly uniform, and so 
would that of the sun be if the daily retardation of about four 
minutes, spoken of above, were always the same But this is con- 
stantly altering, so that the time, as measured by the sun’s motion, 
and also consequently as measured by a sundial, does not move 
on at a strictly uniform pace This irregularity, which is slight, 
would be of little consequence in the ordinary affairs of life, but 
clocks and watches being mechanical measures of time could not, 
except by extreme complication, be made to follow it 
A clock is constructed to mark uniform time in such wise 
that the length of the clock day shall be the average of all the 
solar days in the year Four times a year the clock and the sun- 
dial agree exactly , but the sundial, now going a little slower, now 

a little faster, will be sometimes 

behind, sometimes before the 

clock— -the greatest accumulated (f\\ 

difference being about 16 mm (i)/ 

utes for a few days m Novem- 

ber The four days on which the (If 

two agree are April 15, June 15, rl( 

Sept 1 and Dec 34 Vp 4 

Clock time is called man time, \ % 

that marked by the sundial is J 

called apparent time, and tbedif- "W 

fetence between them is the T 1 Mlk 

equation 0/ (me It is given in fcx^ — S 

mo' 1, calendars and a’mrnacs l If W 

lriqucmly inner the leading \ w l 1 „ -y 

' clock slow,” ‘ 1 lock fan ” When \ * 1 , 

the time by (he c und al is known, \ ° C dr 

tlic equation ol Mme will it once V i/ 

enable us to ob am the corre \ ► W 

spending clock time, or vice versa 
The general principles of dial 

ling will now he read’’y under- — 

nood The p'oblcm before us is 'J& s b ° wr 

the following — \ rod or Style t brought over Ihe vertical line of Ihe 
as it ts cal’cdj be»ng ftltnly fixed *Ppropr!fl« month rail* a ihadow on 
in a direction parallel to Lhe th * obMouo h5UrMr " 
earth’s wfs, wc have to find how and where hour-lmcs of refer 
mice must be traced on some fixed suriace behind she style so 
that when the shadow of the style falls on a certain one of 
these bnes we may know that at the moment it is solar noon— 
that is, thfjt the plane through the style and through the sun then 
comcidw with the meridian , again, that when the shadow reaches 
the next line of inference It is i o’clock by solar time or which 
comes jo the same thing, that the above plane through tht style 
and ihrtHJfjh the sun has Just turned through the 74th part of a 
revolution, and so on lor the subsequent boms, ihe 


v going a little slower, now 


hours before noon being indicated in a similar manner 

The position of an intended sundial having been selected, the 
surface must be prepared, if necessary, to receive the hour lines 
The style must be accurately fixed in the meridian plane, and 
must make an angle with the horizon equal to the latitude of the 
place The latter condition will offer no difficulty, but the exact 
determination of the meridian plane which passes through the 
point where the style is fixed to the surface is not so simple 
^ The position of the XII o’clock line is the most important to 
determine accurately, since all the others are usually made to 
depend on this one We cannot trace it correctly on the dial until 

the style has been itself accu- ~~ 

rately fixed m its proper place CsP^ 

When that is done the XII Vj¥/ 

o’clock line will be found by the 

intersection of the dial surface ( ■ ■ — y 

with the vertical plane which ■ g== ~ — US T J'km v v „ 

contains the style, and the most ■us>U>u v v1 v11 

simple way of drawing it on the wvr>TH| vs v 

dial will be by suspending a vm im 

plummet from some point of the lislvvkrl ix a 

style whence it may hang freely, I ’NKri! 

and waiting until the shadows NivJ x ” 

of both style and plumb line co I I vt 

incide on the dial This single jW xi 1 

shadow will be the XII o’clock ] xn 

line In one class of dials, r 

namely, all the vertical ones, the 
XII o’clock line is simply the I I II 

vertical line from the centre, it jifImPaImI 

can, therefore, at once be traced s |w| ° l Wjj , 

on the dial face by using a fine S 

plumbline The XII o’clock p 1G 9 — cylinder or shepherd s 
hne being traced, the easiest D i A l a d 1531 
and most accurate method of The artist has shown' all the months ol 
tracing the other hour lines 

would, at the present day when | n the pyrMes the lines (or 6 months 
good watches are common, be only would appear on one side 
marking where the shadow of the style falls, when 1, 2, 3, etc , 
hours have elapsed since noon, and the next morning by the same 
means the forenoon hour lines could be traced , and m the same 
manner the hours might be subdivided into halves and quarters, 
or even into minutes But formerly, when watches did not exist, 
the tracing of the I, II, III, etc , o’clock lines was done by ealeu 
latmg the angle each would make with the XII o’clock line ■*-- 

Dials received different names according to their position — 
Horizontal dials, when traced on a horizontal plane, Vertical dials, 
when on a vertical plane facing one of the cardinal points , Vertical 
declining dials, when on a vertical plane not facing a cardinal 
point Inclining dials, when (raced on planes neither vertical nor 
horizontal (these vmc furthei dist'nguisheci as icchnmg when 
leaning bickvuuls i’om an observer proc'i nrg \\1 en leaning for- 
wards 1 Lqn nocttal dn is, when die phme is at right angles to 
the earth s axis, cie 

There are n.aav tarty vutieal south dials of great archaeolog- 
ical interest on the walls of Lnch-li chinches J hi simplest of all 
are the kngloS’xOn dials, in which the da\ is divided into four 
tidts of three houis each A good exmipiL wy be -ten at Daghng- 
worth In ehe dial on Bevia- le Cioss 01 the 7th eentury, hour 
lines have been interca'ated betv ecn 'he early uae lines, which are 
marked will Classes Lpon eharcli v ails of *he Larly English 
period beidich dials or Mass dials ol various tvpes are often 
found In their sin plest form rlicv consist of a few hour lines 
radiating trem n ccnaai ho'e in wlueh a wooden sty le would have 
been irscrtef, \ veiucal noon line is always piesent Lines at 
right angles to it would have been for 6 v m and 6 pm, and one 
half wav bet \een the former and the noon hne would have been 
for •) a n Oct 'sionallv a circle of holes takes the place of the 
houi lines 

In tie (.onironcst tvpe of hoiuontal dials the dial plate is of 
ireul, as well as the veiucal piece upon it, and thev may be pur- 
chased ready for placing on the pedestal, the dial with all the 
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hour lines traced on it and the stvle plate firmly fastened in ns 
proper position, or cast in the same piece with the dial plate 
When placing it on the pedestal taie must be tiken that the 
dial be perfectly horizontal and accurately oriented The levelling 
will be done with a spirit level and the orientation will be best 
effected either in the forenoon or in the afternoon bv turning the 
dial plate till the time given by the shadow (making the small 



correction mentioned above) agrees with a good watch whose 
error on solar time is known It is, however, important to bear 
m mind that a dial, so built up beforehand, will have the angle 
at the base equal to the latitude of some selected place, such as 
London, and the hour lines will be drawn in directions calculated 
for the same latitude Such a dial, therefore, could not be used 
near Edinburgh or Glasgow, although, it would, without appreci 
able error, be adapted to any place whose latitude did not differ 
more than 20 or 30m from that of London v' 

Portable Dials were made generally of a small size, so as to be 
carried in the pocket, and these, so long as the sun shone, 
answered the purpose of a watch The description of the portable 
dial has often been mixed up with that of the fixed dial, as if it 
had been merely a special case, and the same principle had been 
the basis of both , but although some are like the fixed dials, with 
the addition of some means for orientating the dial, others depend 
on the very irregularly varying zenith distance of the sun 
Portable dials fall into two main classes Altitude Dials and 
Compass Dials 
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I Altitude Dials find the time from the altitude of the sun, al 
lowance bung made for the season of the year An early example 
was the Roman Him dial excavated at Hcrculincum under the 
Vesuvian muds of the eruption of ad 79 It is m irked with the 
months of July and August and must therefore be more recent 
than 27 b c It was only serviceable in one 

1 latitude A more useful type of altitude 
dial “for all climates,” as Vitruvius de 
scribes it, is a Roman dial of about A D 
0 the Lewis Evans collection, which 
has adjustments boLh for the seasons and 
for latitude from 30° to 6o° Another 
form of altitude dial is known as the 
Shepheid's dial or Cylinder dial The earl 
rest description of them is by Hcrmannus 
Contractus (1013-1054), and they arc still 
in use among the peasants in the Pyrenees 
In this type there is a horizontal gnomon 

_ J and the hour lines are curves of the length 

" WHicfT ^ALLows of the shadow of this gnomon on a vertical 
for corrections for surface, according to the hour and season 
days of the tear and These curves are drawn either on a cyhn- 
for^ latitude adjust ,} er or a fl a (. 5Ur f acc The seasons arc repre- 
r!EM sented by vertical lines, and the gnomon 

is moved to the appropriate line, the dial being so placed that the 
shadow falls perpendicularly and the hour icad on the hour bne 
A very neat and ingenious flat altitude dial on a Card is attrib- 
uated bv Ozanam to a Jesuit Father, De Saint Rigaud, but it 
dates from the time of Regiomon 
tanus It was sometimes called the 
capuchin, from some fancied re- 
semblance to a cowl thrown back 
Other altitude dials are the 
Quadrant dials, Ring dials, and 
LTniversal Ring dials The Ring 
dial consists of a ung of brass 
that can be suspended by a small 
loop A second, sliding nng 
within the first is drilled with a 
conical hole, with its apex to 

wards the inside When the sun’s 

Iai^Trv 1 elias* allen R 1 N G rays pass through this hole they 
The outor r.n, .hew. .Deroxlreele make a spot of light Upon the 0 P - 
latitudei of Am.lardam The Hague pOSlte inner surface of the ring, 
Hamburg Heiibura, Vienna Lisbon which is divided by hour lines 
“ r "' The time can thus be read off 

The sliding nng is for adjustment for the latitude of the place, 
and the hour lines run diagonally for correction for the season 
of the year 

In the Universal Astronomical Ring dial a metal ring represents 
the meridian, and is suspended 
by a small ring and shackle ad- 
justable for latitude Pi\ oted to 
the mendian ring, so that it will 
fold within it when not in use, is a 
second or equatorial ring, divided 
into the 24 hours On the line of 
the polar axis is a flat metal plate 
with a longitudinal slot, in which 
slides a block with a pinhole m 
it This being adjusted for the 
sun’s declination by means of a 
scale on the plate, and the mstru 
meat suspended with its meridian 
circle in the meridian, the rays pi 
‘ the sun passing through the pin- 
hole will fall on the hour of the 

equatorial circle 

II Compass Dials made their appearance m the 15th century, 
some 150 years after the description of the magnetic compass by 
Peter Peregrinus In their simplest form they consist merely (6jf 
a horizontal dial and a compass; but to these numerous oepes- 
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sories were added in ripid succession, the most important being on 
adjustment for change of latitude, a plummet for levelling, subsid 
iary vertical and other dials for showing the various kinds of hours 
in use, a wind rose, volvelles for showing the phases of the moon 
or foi’usc as idjustible calendars These and other devices exer- 
cised the ingenuity of the master ciaftsmen of Augsburg and 
Nuremberg, who vied with one another in the construction of a 
beautitul scries of timepieces, 
which passed into all the coun- 
tries of Europe They were made 
of metal, wood, or ivory and the 
gnomons win either of metal or 
uf a string th it could be threaded 
through holes so as to vary the 
inehnitioii with the latitude 
A second type of comp iss dial 
is thL Equatorial dial, m which 
the pi me of the dial is at right 
ingles to the style and can be 
adjusted parallel to the equator 
It is the simplest of all dials 
A eirde, divided into 24 equal 
arcs, is placed at right angles 
to the style, and hour divisions 
arc marked upon it 1 hen, if care 
be taken that the style point ac 
curately to the pole and that the 
noon division lies in the meridian 
phne, the shadow of the style 
will fall on the other divisions, 
each at its proper time The divi- 
sions must be marked on both 
sides of the dial, because the sun 
will shine on opposite sides in the 
summer and m winter 
Equatorial dials were very 
widely used in the 17th and 18th __ 

centuries and were sometimes fig u— Nuremberg string com 
combined with geared clock pass dial cad 1570 
movements, by which the hour I hl * wu , lvory by H » n * 

and minute could be read on a & 

dock face tor snolent or “planetary’ hour* 

The Analemmatic Sundial dif »> 
fers from other portable sundials for i a titud» 49 ° The table of lat 
m that it can be set forfinding the nodes of towns is for settina the 
time without a compass It in 8lrln ° anomo " of lhe oompaM dtal 
dudes two dials, an ordinary horizontal dial and an elliptical dial 
with a perpendicular gnomon which is set to the decimation on 
a scale of months and days engraved along the minor axis of the 
ell p«e In use t^e two styles cast two shadows on thd r respective 
hu, s i 1, x fhi m-f cncnt is 'hen turned about uni 1 the two 
readings agree , when his happens the hour moicated is the ror 
rer* fm e ana the cen re* lire is true ror'h and south 
Nocturr.a’s wc*t tin's used for nnrling time by ceitam cir 
cumpolar stats 

rt’onuGUALMii — ' The inl'owlni' lr-t includes the principal writers 
on dialling wnon. works base erme di mi to ts ind to thee we 
must tcAr for desenptaons oi tht >a ioux 
construe, ons «ome smirk ind d reef rtlicrs 
fanruul mill pit fte aIucJ, Imc been at 
d'i'e tn» umis cinplosid J’l lui\ W 
tirma, rcsLured liv Cumin’nd'n 1 Vitruvius, 

Artk t»et«re Regiomontanus Calendar jm 
Roma 1 un Scb’snan Mlimcer, Tlomlogiog- 
raakm Oron ms Pneu* fi* horolagrs solan j 
bin, Hu t'r Qrldi da Urbina, ffarologt solan 
DnardT Dt karologi-nm compare#, n? , 

Conrad Oesner PasuUrh is, Andreas Schm cr, STH,NG compass dial 
GromtmcaC F Commandine florc'ogiomtn desenpuo Joan Bapt 
Ben-'diclto, He gnom< nvm usu, Georgia Schoenberg Exegesis lunda- 
ntentorum gnontof icrtiw J oaa So’otnon dc Caus Horc'ug s s , "1, 
Join Bapt TrriUa Frit-ts horclog rrum Desargucs Matnire ,nur- 
stt€ ( lew firmer I'essUo eti Vh Kircher -trs tnr gno tun • el L tnhr, e 
Hattftm, krpt/cslnr k~ri'ogn in Krto r/g ,1 londvn, Joan Muk J*m 
h-oroiii trjm, riavius. Cm mm it > tie honJogas Also among 
■ Or 11 ■in, SihiHi 1, \VolGu-i Pnard, 




more modern w 


1 !>(>■, hil- 


L-ihire, Walpcr, in German, Paterson, Michael, Mullci , m English, 
Foster Well, Collms, Leadbcttcr, Jones Leyboum, Emerson Ferguson, 
Lvans and Sir J Findlay ice also Catty, Book of Sundials (enlarged, 
1900) , Horne Scratch Dials (Taunton, 1917) , Dicker, 7 /i eom der 
Sonnenuhren and Zettmessung (1925) (H Go , K 1 G ) 

DIALECT, a characteristic manner of speech, so any variety 
of a language (from Gr SiaheKros, conversation, manner of 
speaking) In its widest sense hnguages which are branches of 
a common or parent language are its “dialects” as Attic, Ionic, etc 
and the various Romance languages of Ldtm Where there ha\e 
existed side by side, as m England, various branches of a language, 
such as the languages of the Angles, the Jutes or the Saxons, and 
the descendant of one particular language has predominated, the 
traces of the others remain in the “dialects” of the districts where 
once the original language prevailed Thus “dialect” varieties of 
a language need not, historically, represent degradations A 
“literary” accepted language, such as modern English, represents 
the original language spoken in the Midlands, with accretions of 
various sources, while the present-day “dialects” preseive traces 
of the original local variety of the language See the articles on 
languages (English, French, etc ) 

DIALECTIC (DIALECTICS), a logical term, generally 
used m common parlance in a contemptuous sense for verbal or 
purely abstract disputation devoid of practical value (from Gr 
di&XeicTos, discourse, debate , ij StaXc/m/oj, sc Ttx v V, the art of de 
bate) According to Aristotle, Zeno of Elea “invented” dialectic, 
the art of disputation by question and answer, while Plato devel 
oped it metaphysically in connection with his doctrine of “Ideas” 
as the art of analysing ideas in themselves and in relation to the 
ultimate idea of the Good ( Repub vu ) The special function of 
the so called “Socratic dialectic” was to show the inadequacy of 
popular beliefs Aristotle himself used “dialectic,” as opposed to 
“science," for that department of study which examines the 
presuppositions lying at the back of all the particular sciences 
Each particular science has its own subject matter and special 
principles (tScai &px <*0 °n which the superstructure of its special 
discoveries is based The Aristotelian dialectic, however, deals 
with the universal laws (kolvo .1 dpxaO of reasoning, which can 
be applied to the particular arguments of all the sciences The 
sciences, for example, all seek to define their own species, dia- 
lectic, on the other hand, sets forth the conditions which all 
definitions must satisfy whatever their subject matter Again, 
the sciences all seek to educe general laws, dialectic investigates 
the nature of such laws, and the kind and degree of necessity to 
which they can attain To this general subject matter Aristotle 
gives the name “Topics” (rowoi, loot, communes loci) “Dia 
lectic” m this sense is the equivalent of “logic ” Aristotle also 
uses the term for the science of probable reasoning as opposed 
to demonstrative reasoning (isroSeucriKti) The Stoics divided 
Xoyuctj (logic) into rhetoric and dialectic, and from their time till 
IhL end of l>'c ruddle ages dialectic was either synonymous with, 
01 a part 01 logic 

In modern philoiophv the word has received certain special 
mt.ai lings In Kuunn terminology Dialektik is the name of that 
portion 01 tno hr tik dcr remen Vcrnmjt in which kant discusses 
the impossibility of outliving to “things in themselves" the pnn 
cipli't which arc tuuid to govern phenomena In the system 
01 Ilcgcl the wml resumes its original Socratic sense, as the name 
of that uitdlectuil oroicss whereby the inadequacy of popular 
conceptions is l\po ,a The word, together with other Hegelian 
terminologv ,s is rkt.n over by Karl Marx (q v , for “Marxian 
ilialic >c 1 

DIALLAGE, 3 vanety of monoclimc pyroxene (qv) 

DIALOGUE, in it= widest sense, is the recorded conversation 
ot >v\u >r more nersons As a literary form it is a carefully or 
fe nun export on b me<- ns of invented conversation, of contrast- 
11 g pmlusop- cal pu_u ons or intellectual attitudes, or it is an ele- 
1 ici 1 Ui i.'v and Jicnon 

a he oldest known dialogues are the Sicilian mimes, written in 
ihvl , 'j'it prone >i\ buj hron of Syracuse in the early 5th century 
u c Although none oi these have survived, their nature may be 
in erred uom 'he ver e mimes of Herodas (Herondas), an Alexan 
din 1 of tic 3id ccntuiy bc They depict brief realistic scenes 
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of everyday life involving common character types Although 
Plato knew and admired the Sicilian mimes, the form of philosophic 
dialogue that he had perfected by 400 b c was sufficiently original 
to be an independent literary creation With due attention to 
characterization and the dramatic situation from which the discus 
sion arises, it develops dialectically the mam tenets of Platonic 
philosophy To Lucian in the 2nd century a n , the dialogue owes 
a new tone and function His influential Dialogues of the Dead, 
with their coolly satirical tone inspired innumerable imitations in 
England and France during the 17th and 18th centuries, of these, 
the best known are works of the same name by Bernard de Fon- 
tenelle (1683) and Francois Fenelon (1712) The revival of in- 
terest in Plato during the Renaissance encouraged numerous imita- 
tions and adaptations of the Platonic dialogue In Spain, Juan 
de Valdes used it to discuss problems of philology (1533) and 
Vincenzo Carducci, theories of painting (1633) In Italy, dia- 
logues on the Platonic model were written by Torquato Tasso 
(1580), Giordano Bruno (1584) and Galileo Galilei (1632) The 
Renaissance also adapted the dialogue form to uses unsuspected 
by either Plato or Lucian It was widely used in the teaching 
of languages by the direct method 

In the 1 6th and 17th centuries, dialogue lent itself easily and 
frequently to the presentation of controversial religious political 
amd economic ideas Bishop George Berkeley’s Dialogues Be 
tween Hylas and Philonous (1713) are perhaps the best of the 
English imitations of Plato 

The best known 19th-century examples of the form are Walter 
Savage Landor’s Imaginary Conversations (1824-29), sensitive 
recreations of historical personages G Lowes Dickinson’s A 
Modern Symposium (1905) and Andr6 Gide’s Imaginary Inter- 
views (1944) illustrate the continued appeal of this ancient form 
in the 20th century 

Bibliocraphy —Rudolf Hirzel, Der Dialog, em hlerarhistonsUter 
\ ersuch (1895), Alois Bomer, Die latetntscken Schulergespraclte der 
Humanisten (1897-99) , Gottfried Niemann, Die Dialogliteratur de 1 
Refonnahonsmt (1903) , Elizabeth Merrill, The Dialogue m English 
Literature (ion), Johan Egilsrud, Le “Dialogue des Moris" dans les 
Littiratures Franfaise , Allemande, et Anglais e (1934) (F B Mt ) 

DIALYSIS (Gr did, through Xi/w, to loosen), a process first 
employed by Thomas Graham (1861) to separate colloidal par 
tides from those of ionic or small molecular dimensions (crystal 
Ioids) If such a mixture is placed in a sack made of parchment, 
collodion or cellophane, or m a drum provided with a bottom of 
such material, and suspended m water, the 10ns and small molecules 
pass through the membrane, leaving the colloidal particles m the 
drum or sack 

The process is a slow one and may, m some cases, be accelerated 
by heating or by an electric field (electrodialysis) The separation 
depends upon the difference in size between the colloidal and crys 
talloidal constituents, the membrane having pores of intermediate 
size (See Colloids ) (A E A ) 

DIAMAGNETISM Some substances, like iron, are attracted 
strongly by the pole of a magnet and are said to be ferromag- 
netic, others are attracted weakly and are paramagnetic, still 
others are repelled and these are called diamagnetic In 1778 
S J Brugmans observed for the first time the repulsive action 
of bismuth and antimony in the strong nonuniform field of an 
electromagnet 

In 1845 and the following years Michael Faraday examined a 
great many substances and found many of the elements and most 
of the compounds to be diamagnetic, it was he who first used the 
words diamagnetic and paramagnetic The most highly diamag- 
netic substance known is bismuth, in a nonuniform field its re- 
pulsive force is measured by its susceptibility, —0 000013, a value 
very small compared to the (paramagnetic) susceptibility often 
found m iron, +500 Diamagnetic materials are composed of 
atoms that have completed electron shells (see Atom) and no 
permanent magnetic moments The electrons circulating in such 
atoms are either speeded up or slowed down by the application of 
a field, and the resulting change in magnetization, the “induced” 
moment, opposes the field This opposition of the magnetic field 
and the induced magnetism is characteristic of diamagnetism 
(See Magnetism ) (R M B ) 


DIAMANTE, FRA, Italian fresco painter of the 15th cen 
tury was a Carmelite triar, a member of the Florentine com- 
munity of that order He Was the principal assistant of Fra 
Filippo Lippi m the execution of frescoes at the cathedrals of 
Prato and of Spoleto, which Diamante completed after his mas 
Iti’s death in 1469 Fra Filippo left a young son m the care of 
Diamante (see Lippi) 

DIAMANTE, JUAN BAUTISTA (i6 4 o?-i68 4 ?), Spanish 
diamatist, was bom at Castillo about 1640, entered the army and 
began writing for the stage in 1657 Like many other Spanish 
dramatists of his time, Diamante is deficient in originality and 
his style is riddled with affectations, La Desgraaada Raquel, 
which was long considered to be his best play, is really Mira de 
Amescua’s India de Toledo undei another title, and the earliest 
of Diamante’s surviving pieces, El Eonrador de su padre (1638), 
is virtually a free translation of Corneille's Le Cid 

Diamante was the introducer of Trench dramatic methods into 
Spam 

DIAMANTINA (formerly called Tejuco), a mining town of 
the state of Minas Gerais Brazil, m the northeastern part of the 
state, 3,710 ft above sea level Urban population of the mumcipio 
(1950) 37,550 Diamantma is built partly on a steep hillside 
overlooking a small tributary of the Jequitinhonha river (where 
diamond washing was once carried on), and partly on the level 
plain above 

The town is roughly but substantially built, with broad streets 
and large squares It is the seat of a bishopric, with an episcopal 
seminary, and has many churches, a lunatic asylum a theatre, mill 
tary barracks, hospitals and a secondary school There are several 
small manufactures including cotton weaving, tanning and shoe- 
making, and diamond cutting is carried on Diamantma is the 
commercial centre of an extensive region, and is noted for its 
wealth The present name of the town was assumed (instead of 
Tejuco) in 1838, when it was made a cidade (See Minas 
Gerais ) 

DIAMANTINO, a small town of the state of Mato Grosso 
Brazil, near the Diamantmo river, about 6 mi above its junction 
with the Paraguay, in 14 0 24' 33" S , 56° 8' 30" W 

The population of the municipality in 1950 was 6,286, mostly In- 
dians It stands in a broken sterile region 1,837 ft above sea level 
and at the foot of the great Mato Grosso plateau The first mining 
settlement dates from 1730, when gold was found in the vicinity 
On the discovery of diamonds in 1746 the settlement drew a 
large population and for a time was very prosperous 

The mines failed to meet expectations, liowev er, and the popu 
htion declined, it grew slowly after 1880 Ipecacuanha and va- 
nilla beans are the principal articles of export 

DIAMETER, in geometry, a straight line passing through the 
centre of a conic section and terminated by the curve (from the 
Gr did,, through, fierpov, measure) The principal diameters of 
the ellipse and hyperbola coincide with the axes and are at right 
angles, conjugate diameters are such that each bisects choids par- 
allel to the other 

The diameter of a quadne surface is a line at the extremities of 
which the tangent planes are parallel Newton defined the diam 
eter of a curve of any order as the locus of the centres of the mean, 
distances of the points of intersection of a system of parallel chords 
with the curve 

The word is also used as a unit of linear measurement of mag- 
nifying power 

In architecture, the term is used with reference to the lower 
part of the shaft of a column It is employed by Vitruvius (111, 2) 
to determine the height of a column, and it is generally the custom 
to fix the lower diameter of the shaft by the height required and 
the order employed 

Thus the diameter of the Roman Doric should be about one- 
eighth of the height, that of the Ionic one ninth and of the Corin- 
thian one tenth (See Circle, Conic Section, Ellipse, Hyper- 
bola, Order, Parabola ) 

DIAMOND, mineral universally recognized as chief among 
precious stones, it is the hardest, the most imperishable and also 
the most brilliant of minerals These qualities alone have made it 
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supreme as a jewel since early times, and yet the real brilliancy probably been produced by the action of some solvent The actual 
of the stone is not displayed until it has been faceted by the art of arrangement of the carbon atoms in the crystal has now been 
the lapidary (a u ) and this was scarcely developed before the ascertained by means of X lay investigations 
year 1746 The consummate hardness of the diamond, in spite of Diamond possesses a brilliant “adamantine” lustre, but this 
its high price has made it most useful for purposes of grinding, tends to be greasy on the surface of the natural stones and gives 
polishing .and drilling Numerous attempts have been made to the rounded crystals somewhat the appearance of drops of gum 
manufacture the diamond by artificial means, and these attempts Absolutely colourless stones are not so common as cloudy and 
have a high scientific interest on account of the mystery which faintly coloured specimens, the usual tints are grey, brown, yel 

surrounds the natural origin of this remarkable mineral Its phys- — low or white , and as rarities, red green, blue 

ical and chemical properties have been the subject of much study, and black stones bave been f ound The co1 ' 

and have a special interest in view of the extraordinary difference our can sometimes be removed or changed 

between the physical characters of the diamond and those of 'SKJ at a high temperature, but generally returns 

graphite (blacklead) or charcoal, with which it is chemically iden- NSS#' on cooling It is therefore more probably 

tical, and into which it can be converted by the action of heat jL,- 6 —diamond crys due to metallic oxides than to hydrocarbons 
or electricity tal octahedron show Sir William Crookes has, however, changed 

The name 'AWpas “the invincible,” was probably applied by ing triangular hark a pale yellow diamond to a bluish green 
the Greeks to hard metals, and thence to corundum (emery) and ings colour by keeping it embedded in radium 

other hard stones According to Charles William King, the first bromide for 11 weeks Diamond may break with a conchoidal frac 
undoubted application of the name to the diamond is found in ture, but the crystals always cleave readily along planes parallel 
Mamhus(AD 16 )~Sic Adamas, punctum lapidts, pretiosior auro, to the octahedron faces, of this property the diamond cutters 
— and Pliny (a d too) speaks of the rarity of the stone, “the avail themselves when reducing the stone to the most convenient 
most valuable of gems, known only to kings ” Pliny described six form for cutting, a sawing process, however, has now been intro- 
varieties, among which the Indian, having six pointed angles, and duced, which is preferable to that of cleavage It is the hardest 
also resembling two pyramids ( turbines , whip tops) placed base known substance (though tantalum, or an alloy of tantalum, now 
to base, may probably be identified as the ordinary octahedral competes with it) and is chosen as ten in the mineralogist’s scale 
crystal (fig r) The diamond ( Yahalom ) m the breastplate of of hardness, the Borneo stones are said to be harder than others 
the high priest (Ex xxxut 11) was certainly some other stone, The specific gravity ranges from 3 56 to 3 50, generally about 
for it bore the name of a tribe, and methods of engraving the true 3 52 The co efficient of expansion increases very rapidly above 
diamond cannot have been known so early The stone can hardly 750°, and diminishes very rapidly at low temperatures, the maxi 
have become familiar to the Romans until introduced from India, mum density is attained when a temperature of about -42° 
where it was probably mined at a very early period But one or Centigrade is reached 

other of the remaining varieties mentioned by Phny (the Mace- Brilliancy and “Fire The very high refractive power (m- 
doiuan, the Arabian, the Cyprian, etc ) may be the true diamond, dex=2 417 for sodium light) gives the stone its extraordinary 
which was in great request for the tool of the gem engraver Later brilliancy, for light incident within a diamond at a greater angle 
Roman authors mentioned various rivers in India as yielding the than 24^° is reflected back into the stone instead of passing 
Adamas among their sands The name Adamas became corrupted through it, the corresponding angle for glass is 40^° The very 
into the forms adamant, diamaunt, dwnant, diamond, but the high dispersion (index for red hght=2 402, for blue hght=2 460) 
same word, owing to a mediaeval misinterpretation which derived gives it the wonderful “fire" — or display of spectral colours Un 
it from adamore (compare the French word aimant), was also Uke other cubic crystals, diamond experiences a diminution of re- 
applied to the lodestone tractive index with increase of temperature It is very transpar- 

Scientrfic Characters.— Diamond is almost always found in ent for Rontgen rays, whereas paste mutations are opaque It is 
single crystals, which show no signs of previous attachment to a good conductor of heat, and therefore feels colder to the touch 

than glass and imitation stones The diamond has also a some 
what greasy feel The specific heat increases rapidly with rising 
temperature up to 6o° C , and then more slowly Crystals be- 
longing to the cuhic system should not be birefnngent unless 
s‘iuikd diamond oiten displ.i.a louble letmaion piriicu 1 * 1 lv 
in Lht neighbourhood of lmhiMons, both liquid end solid, 111 - 1* 
worn, and the, cry l lIs ar., of.cn Fl<3s 1-4 —diamond crystals prob >bly due to strain, and ‘^e spontaneous explosion 01 di >mo ids 
sory pin tit Hit crystals u lorg f™" lo “ h ^t,b M jodlcahedr ov ° m ba- > oft( - n b '-'- n obiLr ' Di 1 '>onJ dm^ trom graphite in Li 1 ig 
to tnc cubic s^-rem, generally as- faced, h e x»kii aclotMiror, esfa-od a b^cl conductor of elect ricj'y, itbcrom.s poviintly i'et mud by 
sir irgthcioimof thcoct ihidion » nd rounded friction The electric >1 resistance is abou .hit of oiai.mv git.-, 

(fig r) but 'hey mav, in iceoidance \,vh the principles of crys- ind is dimin’shcd ov oil hilt duiing exposure to Rontgen ir, 
(allograph} , also occur m otbu .orms symmctiicdlv derived tiom tin. dielectric > onstmt (10) is grea'er than th-t \ Inch should eo 1 - 


any matrix, tne stones were, 
until the discovery of the South 
African mines, almost entirely 
derived from sands or travels, 
buL owing to »hc 1 aruncis o ( ihe 
mmeral it is r nfly , if tv ir wa L tr- 



ibe octahedron, eg, the Cube, the r2 fated Jigjic known .as tlic lespond to the specific griuty 

ibombic dodecahedron (fig 2), or thcr The phosp uirestence pioriutfd bj f nction has been known s> ice 

48-fdced figure known as the h.xakis die time of Robirt Bov't (1663), the dumond becomes luminous 

octnhcd-on. (fig 3), or in combination^ n ' barb r00nl 1 ter (X P isinr to •••mligh* oi m the mcs.n.e of 

of these TLe oclnhcdrar ficts me // yvs. radium, and min> stones phusphoieacc Leauwully (gc't' ally with 

usually smooth, most of tie other ines pale greui light"' v'un vlijected to the elect rH ch'chaige in a 

are rounded (tig 4) The cube - — - — vj.uir tube Sone di monels ire more phosphorescent than 

are rough w'Lh protrudm S points The S h o w 1 ngtwoocta otheu, and 01 ferent iad a of - e- cal nr” displav dincre.it tin s 
is soraetimss found m Brazil, but HEBHA JD | NED , L0NG a eonbustibihtv of the d'amord was piediLmd b> Sir IaSdL 
is very rare among the South African surface paral.e, to Newton on acro.,n. oi its high retraet.ve powc it wa- fiiat 
(tones, anti the dodecaliedroi’ is per- aa octahedron «ce established expuri". r*-l y K the Tlorcnn ic ac"de mcians in 1694 
haps more common hi B'aail than elsewhere The tryEt'.s 1 ^ <m gen o r amen •’ond hums a. about 850°, and only con" - jc a 
are swuetenes tetrahedral in aspect Thert are uLo “twins ’ o, it, do so it mamtui .ed at a high temperature , but n he absence 
rUaraond in which two octah-dra (fig 51 are unued b> rontam / o\ during agem. it mat d. raised r o a much hiehcr tetrmera- 
tUong b sur tBceparallel to an octahedron, face, gometi tcs trier ir- tor'- It is, however, miusiblc at the temperature ot the c’rctnc 
terpenc irate They are genarelly flat cncd aiong the p'art 01 uc b.i becomes bUcUncd supcrficialb 1 \pnimet s on the 
union Diacptals oiten display triangular makings, u.her elr to .bus .on of diamond wt-c mam by Smitnso 1 Icmi 1 1 (1707) 
tow or p.ts upon the octahedron Ia.es (fig 6; They hive ind bu Humphiy Davy (i3r6), with the object ot proving r nat 
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it is pure carbon Diamond is insoluble in acid and alkalis, but is 
oxidized on heating with potassium bichromate and sulphuric acid 

Uses of the Diamond — The use of the diamond for other pur- 
poses than jewellery depends upon its extreme hardness it has 
always been the only material used for cutting or engraving the 
diamond itself The employment of powdered bort (qv) and 
the lapidary's wheel for faceting diamonds was introduced by L 
von Berquen of Bruges m 1476 Diamonds are now employed not 
only for faceting precious stones, but also for cutting and drilling 
glass, porcelain, etc , for fine engraving such as scales, in dentis- 
try for drilling , as a turning tool for electric light carbons, hard 
rubber , etc , and occasionally for finishing accurate turning work 
It is also used for bearings in watches and electric meters The 
best glaziers’ diamonds are chosen from crystals such that a natu 
ril curved edge can be used For rock drills, and revolving saws 
for stone cutting, either diamond, bort or carbonado ( qv ) is 
employed, set in steel tubes, discs or bands Rock drilling is the 
most important industrial application, and for this owing to its 
freedom from cleavage, the carbonado is more highly prized than 
diamond Another application of the diamond is for wire drawing, 
a hole tapering towards the centre is drilled through a diamond, 
and the metal is drawn through this No other tool is so durable, 
or gives such uniform thickness of wire 

Distribution and Mining — The most Important localities 
for diamonds have been (1) India, where they were mined from 
the earliest times till the close of the 19th century, (2) South 
America, where they have been mined since the middle of the 18th 
century, and (3) South Africa, to which almost the whole of the 
diamond-mining industry has been transferred since 1870 

Indian Diamonds — The diamond is here found in ancient 
sandstones and conglomerates, and in the river gravels and sands 
derived from them The sandstones and conglomerates belong to 
the Vindhyan formation and overlie the old crystalline rocks the 
diamantiferous beds are well defined, often not more than ift in 
thickness, and contain pebbles ot quartzite, jasper, sandstone, 
slate, etc The mines fall into five groups situated on the eastern 
side of the Deccan plateau The mining has always been carried 
on by natives of low caste, and by primitive methods which do 
not differ much from those described by the French merchant, 
Jean Baptiste Tavernier (1603-89), who paid a prolonged vis t to 
most of the mines between 1638 and 1663 as a dealer m precious 
stones 

At some of the Indian localities spasmodic mining has been car- 
ried on at different periods for centuries, at some the work which 
had been long abandoned was revived m recent times, at others 
it has long been abandoned altogether Many of the large stones 
of antiquity were probably found in the Kolhr group, where Tav 
emier found 60,000 workers in 1643 (?), the mines, according to 
native accounts, having been discovered about xoo years previ- 
ously Golconda was the fortress and the market for the diamond 
industry at this group of mines, and so gave its name to them 
Very few Indian diamonds now find their way out of the country, 
and so far as the world's supply is concerned, Indian mining of dia- 
monds may be considered extinct The first blow to this industry 
was the discovery of the Brazilian mines in Minas Gerais and 
Baia 

Brazilian Diamonds^ — Diamonds were found about 1725 
at Teiuco (nov Diarvuitma) in Minas Gcrns and the mining be- 
came. impoi'ani about 1740 I ho Rio Abacto district was worked 
cn a considi table scale between 1785 “nil 1807, but is now aban 
noned Diamantina is at present 'he most important district, it 
occupies a mountainous plateau, and the dumonds art lound both 
on ihe plateaa anu m the riser % a Hess below 1' The mountains 
tonsiat licit of m ancient laminated nucicoii 1 - quartzite, which is 
in pails a flexible sandstorm knovn as ltacolumite, and in parts 
a conglomerate The dnmond i- found under three con- 
ditions (11 m the piaveis of (he present mLrs, embedded in a 
ieirugmous chv cemented conglomerate known as caKalho, (2) 
m Iciraces occupying higher Ie\els, (3) in plateau deposits pm 
bedded in the red clay which cements the larger blocks The ter- 
races are probably a first concentration of the plateau material 
by the old rivers , and the cascd/to a second concentration by the 


modern rivers 

In recent years the Minas Gerais mines have been rivalled by 
the yield in Baia The diamond here occurs in river gravels and 
sands associated with the same minerals as in Minas Gerais, 
since 1844 the richest mines have been worked in the Serra de 
Cincora, where the mountains are intersected by the River Para 
guassu and its tributaries, it is said that there were as many as 

20.000 miners working here in 1843, ar| d it was estimated that 

34.000 carats were produced in Bala in 1838 But the enormous 
development of the South African mines, which in 1906 supplied 
about 90% of the world’s produce, has thrown the Brazilian pro 
duction into the shade 

African Diamonds — The first discovery was made in 1867 
by Dr W G Atherstone, who identified as diamond a pebble ob 
tamed from a child in a farm on the banks of the Orange river 
and brought by a trader to Grahamstown , it was bought for £300 
and displayed m the Pans Exhibition of that year In 1869 a 
stone weighing 83^ carats was found near the Orange river , this 
was purchased by the earl of Dudley for £25,000 and became 
famous as the “Star of South Africa ” A rush of prospectors at 
once took place to the banks of the Orange and Vaal rivers, and 
resulted in considerable discoveries, so that in 1S70 there was a 
mining camp of no less than 10,000 persons on the “River Dig- 
gings " In the River Diggings the mining was carried on in the 
coarse river gravels, and by the methods of the Brazilian negroes 
and of gold placer miners A diggers' committee limited the size 
of claims to 30ft square, with free access to the nver bank, the 
gravel and sand were washed in cradles provided with screens of 
perforated metal, and the concentrates were sorted by hand on 
tables by means of an iron scraper 

But towards the close of 1870 stones were found at Jagersfon- 
tein and at Dutoitspan, far from the Vaal nver, and led to a 
second great rush of prospectors, especially to Dutoitspan, and m 
1871 to what is now the Kimberley mine in the neighbourhood of 
the latter At each of these spots the diamantiferous area was a 
roughly circular patch of considerable size, and in some it occu 
pied the position of one of those depressions or "pans” so fre- 
quent in South Africa These "dry diggings” were therefore at 
first supposed to be alluvial m origin like the nver gravels , but 
it was soon discovered that, below the red surface soil and the 
underlying calcareous deposit, diamonds were also found in a 
layer of yellowish clay about 50ft thick known as “yellow 
ground ” Below this again was a hard bluish-green serpentmous 
rock which was at first supposed to be barren bed rock, but 
this also contained the precious stone, and has become famous, 
under the name of “blue ground,” as the matrix of the South 
African diamonds The yellow ground is merely decomposed 
blue ground In the Kimberley district five of these round 
patches of blue ground were found within an area little more 
than 3m in diameter, that at Kimberley occupying ten ac , 
that at Dutoitspan 23 acres There were soon 50,000 workers 
on this field, the canvas camp was replaced by a town of brick and 
iron surrounded by the wooden huts of the natives, and Kimber 
ley became an important centre 

It was soon found that each mine was in reality a huge vertical 
funnel ot crater descending to an unknown depth, and filled with 
diamantiferous blue ground At first each claim was an mdepend- 
tnt pit 31ft «qum sunk into the blue ground tnc dununtiferoUa 
rock was hoislcd b, buckt* md windlass, anu ioadw»sa wire ltfc 
ifoss 'he pit to provide lcctss to the slums But tin roadways 
soon fell in, and ultimate <y haulage fiom (he elain.s could onh 
be provided by me ins of a east -AsUn of vire ropes exicrdinz 
from a triple staging of windlasses cm t d lound the entire edge 
ot the n me, wl leli had b\ ill’s time. bLrome a huge open pr, the 
ropes fro.n the upjier windlass! s extended to the centre and 'hose 
from tne lower tier to tire, ’-ldc- of she pu, covering the whole 
irass like a gigantic colivcb 01 taut steel ropes The huckets 
of blue ground sere hauled up thesi 'opes by means or horse 
whims, and in 1873 'team w nding ergincs began to be employed 
By this time also improved methods in the treatment of the blue 
ground were introduced It was earned off m carts to open spaces, ( 
where an exposure of some weeks to the air was found to pulverize j 



the hard rock far more efficiently than the old method of crushing 
with mallets The placer miner’s cradle and rocking trough were 
replaced by puddling troughs stirred by a revolving comb worked 
by horse power, reservoirs were constructed for the scanty water- 
supply, bucket elevators were introduced to carry away the tail- 
ings, and the natives were confined in compounds For these 
improvements co operation was necessary, the better claims, 
which in 1872 had risen from £100 to more than £4,000 in value, 
began to be consolidated, and a mining board was introduced 

In a very few years, however, the open, pit mining was rendered 
impossible by the mud rushes, by the falls of the masses of barren 
rock known as “reef ” which were left standing in the mine and by 
landslips from the sides, so that in 1883, when the pit had reached 
a depth of about 400ft , mining m the Kimberley crater had be 
come almost impossible By 1889, in the whole group of mines, 
Kimberley, Dutoitspan, De Beers and Bultfontein, open pit work 
mg was practically abandoned Meanwhile mining below the bot- 
tom of the pits by means of shafts and underground tunnels had 
been commenced, but the full development of modern methods 
dates from the year 1889 when Cecil Rhodes and Alfred Beit, 
who had already secured control of the De Beers mine, acquired 
also the control of the Kimberley mint, and shortly afterwards 
consolidated the entire group in the hands of the De Beers Com- 
pany (see Kimberley) 

The scene of native naming was now transferred from the open 
pit to underground tunnels, the vast network of wne ropes 
disappeared, and with it the cosmopolitan crowd of busy miners 
working like ants at the bottom of the pit In place of all this, the 
visitor to Kimberley encounters at the edge of the town only a 
huge crater, silent and apparently deserted, with no visible sign of 
the great mining operations which £re conducted fai below the 
surface , 

A vertical shaft through the basalt, shale and granite is sunk 
in the vicinity of the mine, and frqm this horizontal tunnels are 
driven into the pipe at different levels separated by intervals of 
40 feet Through the blue ground itself on each level a series of 
parallel tunnels about 120ft apart are driven to the opposite side 
of the pipe, and at right angles to these, and 36ft apart, another 
series of tunnels When the tunnels reach the side of the mine 


Pin 7 —section The Kimberley diamond mine in south africa 

F>om v(fIlo»f rfirfil Wnk Mar the mine, horlionlxl tunnel* ere driven Into 
We pin* of blue around, at level* 40 ft apart the excavated material being 
brought up through the rock »halt« 

they- are opened upwards ind «tdew i\ s so -s to form n 1 irgi < h lin 
her, and the overlying mass of blue gtounu mil debris 1- >lloved 
to settle down and fill up the gallery Cm e»ch le d ‘his proves: 
» carried somewhat farther back than on the level hdow (fig 7) , 
inafeml is thus continually withdrawn r rom one side or the mine 
tod extracted by means of the rock shaft on the opposite side, 
Vbiks the superincumbent d£bns is continually sml me and is 
Mtowed to I all deeper on (he side tarthest from the short as the 
bh» ground is withdrawn from beneath it In 190* the mam 
*Si*a had been surk to t depth of - fioofu at the Kimberley mm. 


For the extraction and treatment of the blue ground the De 
Beers Company in its great winding and washing plant employs 
labour saving machinery on a gigantic scale The ground is trans 
ferred in trucks to the shaft where it is automatically tipped into 
skips holding 96 cu ft (six truck loads) , these are rapidly hoisted 
to the surface, where their contents are automatically dumped into 
side tipping trucks, and these in turn are drawn away in a con- 
tinual procession by an endless wire rope along the tram lines 
leading to the vast “distributing floors ” These are open tracts 
upon which the blue ground is spread out and left exposed to sun 
and ram until it crumbles and disintegrates, the process being 
hastened by harrowing with steam ploughs, this may require a 
period of three or six months, or even a year The stock of blue 
ground on the floors at one time in 1905 was nearly 4,500,000 
loads The disintegrated ground is then brought back in the trucks 
and fed through perforated cylinders into the washing pans, the 
“hard blue” ground which has resisted disintegration on the floors, 
and the lumps which are too big to pass the cylindrical sieves, 
are crushed before going to the pans These are shallow cylindrical 
troughs containing muddy water in which the diamonds and other 
heavy minerals (concentrates) are swept to the rim by revolving 
toothed arms, while the lighter stuff escapes near the centre of the 
pan The concentrates are then passed over sloping tables 
(pulsator) and shaken to and fro under a stream of water which 
effects a second concentration of the heaviest material 

Until recently the final separation of the diamond from the 
concentrates was made by hand picking, but even this has now 
been replaced by machinery, owing to the remarkable discovery 
that a greased surface will hold a diamond while allowing the other 
heavy minerals to pass over it The concentrates are washed 
down a sloping table of corrugated iron which is smeared with 
grease and it is found that practically all the diamonds adhere to 
the table, and the other minerals are washed away At the large 
and important Premier mine in the Transvaal the Elmore process, 
used in British Columbia and in Wales for the separation of 
metallic ores, has been also introduced In the Elmore process oil 
is employed to float off the materials which adhere to it, while 
the other materials remain m the water, the oil being separated 
from the water by centrifugal action 

In all the South African mines the diamonds are not only 
crystals of various weights from fractions of a carat to 150 carats, 
but also occur as microscopic crystals disseminated through the 
blue ground In spite of this, however the average yield in the 
profitable mines is only from o 2 carat to 0 6 carat per load of 
r,6oo lb , or on an average about grs per ton The annual out- 
put of diamonds from the De Beers mines was valued m 1906 at 
nearly £5,000,000, the value per carat ranging from about 35 to 
70 shillings 

Pipes similar to those which surround the Kimberley have been 
found in other parts of South Africa One of the best known is 
that of Jagersfontein, which was really the first of the dry diggings 
(discovered in 1870) This large mine is near Fauresmith and 
Sam to the south of Kimberley In 1905 the year’s production 
from the Orange River Colony mines was more than 320,000 
carats, valued at £938,000 But by far the largest of all the pipes 
hitherto discovered is the Premier mine m the Transvaal, about 
300m to the east of Kimberley This was discovered in 1902 and 
occupies an area of about 75 acres Comparatively few of the 
pipes which hive been discovered are at all rich m diamonds, and 
many aie quite barren, some are filled with “hard blue” which, 
even if diamantiferous, may be too expensive to work 

The most competent South African geologists believe all these 
mud lhk mpes to oe connicicd wiLli volc-mc outbursts vlucli 
ocuirred over the vhole 01 Sou'h Atnca during ilw Cruaetous 
period (fitter the rimonMon of the DUimitrg beds) aid drilled 
ihi't l .urmoub, era <_>s throu^l all the latir mini iuon« 0 er a 
great part of Cape Colony have been discovered \\ 1 at art proh- 
ibit' similar pipe: tilled with atglomera 1 ts, brcu-ias and curt', ard 
some with ba-ic > iv ac 

Thi* River Diggi igs on the \aal ri\c> art still woiktd upon a 
‘■i nth '.d hur he proimaior tram this source is =0 limned that 
thev a’e of Life iccoui 1 in coripari-on wit 1 ’ L he mines m me blue 






IV 


DIAMOND 



’\ 



JONKER DIAMOND NUMBER ONE 


Colour pholograph of Jonkor Diamond Number One which It mounted in a platinum neoklaoe set with 
baguette diamonds The stone It tho largest emerald out diamond In existence, with a weight of 
125 35 carats and Is shown In aotual size It has a magnificent bluish while colour, and is expertly 
cut to bring out the maximum of lit brilliancy and fire Jonker Diamond Number One it the largost 
of 12 stones out by LazarB Kaplan & Sons, Ino from the 726 carat rough Jonker diamond, whioh was 
found In 1934 at Elandsfontein, Pretoria by Jacobus Jonker an Impoverished South African prospeotor 
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ground The stones, however, are good, since they differ some 
what from the Kimberley crystals it is probable that they were not 
derived from the present pipes Considerable finds of diamonds 
weie reported in 1905 and 1906 from gravels at Somabula near 
Gwelo m Rhodesia Diamonds have also been reported from 
kimberlite “pipes” m Rhodesia 

The South African output in 1926 was 3,000,000 carats Dia 
monds have been found in considerable numbers m sand near 
Ludentz bay in South West Africa (1908), the output from this 
district m 1926 was 515,000 carats The Congo has become an 
important source since the first discovery in 1903, the diamonds 
are found in alluvial deposits of the River Kasai and its affluents 
The output in 1926 was 1,108,000 carats from Belgian Congo, and 
1 50,000 carats from Angola Other African localities are the Gold 
Coast and Tanganyika 

Other Localities — In addition to the South American localities 
mentioned above, small diamonds have also been mined since their 
discovery in 1890 on the River Mazaruni in British Guiana, and 
finds have been reported m the gold washings of Dutch Guiana 
The output from British Guiana m 1926 was 182,000 carats 
Borneo has possessed a diamond industry since the island was 
first settled by the Malays Australia has yielded diamonds m 
alluvial deposits near Bathurst (where the first discovery was 
made in 1851) and at- other places in New South Wales, m South 
Australia, in Victoria, in Western Australia, and in Queensland 
In lasmania also diamonds have been found in the Corinna gold 
fields Europe has produced few diamonds They have been 
found (1829) in the gold washings of Bissersk, and at other spots 
m the Urals Also in Lapland and Siberia In North America 
small stones have been found in alluvial deposits, mostly aurifer 
ous, in Georgia, North and South Carolina, Kentucky, Virginia, 
Tennessee, Wisconsin, California, Oregon and Indiana Con 
siderable interest attaches to the diamonds found in Wisconsin, 
Michigan and Ohio near the Great Lakes, for they are here found 
in the terminal moraines of the great glacial sheet which is sup 
posed to have spread southwards from the region of Hudson bay 

Origin of the Diamond in Nature— It appears from the 
foregoing account that at most localities the diamond is found in 
alluvial deposits probably far from the place where it originated 
The minerals associated with it do not alford much clue to the 
original conditions , they are mostly heavy minerals derived from 
the neighbouring rocks, in which the diamond itself has not been 
observed 

There are only a few localities at which the diamond has been 
supposed to occur in its original matrix — m India, in Mmas 
Gerais, and 4 Inverell m New South Wales, but the evidence is 
certainly not sufficient to establish the presence of an original 
matrix Finally there is the remarkable occurrence in the blue 
ground of the African pipes 

There has been much controversy concerning the nature and 
origin of the blue ground itself, and even granted that (as is gen- 
erally believed) the blue ground is a much serpentmized volcanic 
breccia consisting originally of an olivine bronzite biotite rock (the 
so called kimberlite), it contains so many rounded and angular 
fragments of various rocks and minerals that it is difficult to say 
which of them may have belonged to the original rock, and whether 
any were formed m situ, or were brought up from below as in- 
clusions Carvill Lewis believed the blue ground to be true 
eruptive rock, and the carbon to have been derived from the 
bituminous shales of which it contains fragments The Kimberley 
shales, which arc penetrated by the De Beers group of pipes, were, 
however, certainly not the source of the carbon at the Premier 
(Transvaal) mine, for at this locality the shales do not exist The 
view that the diamond may have crystallized out from solution in 
its present matrix receives some support from the experiments 
of W Luzi, J Fricdlander, R von Hasslmger and J Wolff E 
Cohen, who regarded the pipes as of the nature of a mud volcano, 
and the blue ground as a kimberlite breccia altered by hydro- 
thermal action, thought that the diamond and accompanying 
minerals had been brought up from deep seated crystalline schists 
Other authors have sought the origin of the diamond in the action 
of the hydrated magnesian silicates on hydrocarbons derived from 
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bituminous schists, or m the decomposition of metallic carbides 

Of great scientific interest in this connection is the discovery of 
small diamonds m certain meteorites, both stones and irons , e g , 
in the stone which fell at Novo Urei in Penza, Russia, in 1886, in 
a stone found at Carcote m Chile, and in the iron found at Canon 
Diablo in Arizona Graphitic carbon in cubic form (chftomte) 
has also been found in certain meteoric “irons,” and is now gen 
erally believed to be altered diamond The claim by H Moissan 
to have produced the diamond artificially, by allowing dissolved 
carbon to crystallize out at a high temperature and pressure from 
molten iron, coupled with the occurrence in meteoric iron, has led 
Sir William Crookes and others to conclude that the mineral may 
have been derived from deep seiLed iron containing carbon m 
solution (see the article Gems, Synthetic) 

On the other hand, the occurrence in meteoric stones, and the 
experiments mentioned above, show that the diamond may also 
crystallize from a basic magma, capable of yielding some ot the 
metallic oxides and ferro magnesian silicates, a magma, therefore, 
which is not devoid of oxygen This is still more forcibly sug 
gested by the remarkable eclogite boulder found in the blue ground 
of the Newhnds mine, not far from the Vaal river, and described 
by T G Bonney The boulder is a crystalline rock, and is studded 
with diamond crystals, a portion of it is preserved in the British 
Museum (Natural History) Similar boulders have also been 
found in the blue ground elsewhere It seems therefore that a 
holo crystalline pyroxene garnet rock may be one source of the 
diamond found m blue ground Some regard the eclogite boulders 
as derived from deep seated cry stallme rocks, others as concretions 
m the blue ground None of the inclusions in the diamond gives 
any clue to Us origin 

Finally, then, both experiment and the natural occurrence in 
rocks and meteorites suggest that diamond may crystallize not only 
from iron but also from a basic silicate magma, possibly from 
various rocks consisting of basic silicates The blue ground of 
South Africa may be the result of the serpentiruzation of several 
such rocks, and although now both brecciated and serpentmized 
some of these may have been the original matrix A circumstance 
often mentioned in support of this view is the fact that the 
diamonds in one pipe generally differ somewhat in character 
from those of another, even though they be near neighbours 

History of Diamonds — All the famous diamonds of antiquity 
must have been Indian stones The first author who described the 
Indian mines at all fully was the Portuguese Garcia de Orta 
(1565), who was physician to the viceroy of Goa Before that 
time there were only legendary accounts like that of Sindbad’s 
“Valley of the Diamonds,” or the tale of the stones found in the 
brans of serpents V Ball thinks that the former legend orig- 
inated in the Indian practice of sacrificing cattle to the ev ll spirits 
when a new mine is opened , birds of prey would naturally carry 
off the flesh, and might give rise to the tale of the eagles carrying 
diamonds adhering to the meat 

The following are some of the famous diamonds of the world — 

A large stone found in the Golconda mines and said to have 
weighed 787 carats m the rough, before being cut by a Venetian 
lapidary, was seen in the treasury of Aurangzeb 111 1665 by Taver 
nier, who estimated its weight after cutting as 280 (?) carats, and 
described it as a rounded rose-cut stone, tall on one side The name 
Great Mogul has been frequently applied to this stone Tavernier 
states that it was the famous stone given to Shah Jahan by the 
emir Jumla The Orloff, stolen by a French soldier from the eye 
of an idol m a Brabmm temple, stolen again from him by a ship’s 
captain, was bought by Prince Orloff for £90,000, and given to the 
empress Catharine II It weighs 194$ carats, is of a somewhat 
yellow tinge, and is among the Russian Crown jewels The 
Koli t nor, which was in 1739 in the possession of Nadir Shah, the 
Persian conqueror, and in 1813 in that of the raja of Lahore, 
passed into the hands of the East India Company and was by 
them presented to Queen Victoria in 1850 It then weighed 186 A 
carats, but was recut in London by Amsterdam workmen, and now 
weighs 106 -j> 5 carats There has been much discussion concerning 
the possibility of this stone and the Orloff being both fragment 1 ! 
of the Great Mogul The Moeul Baber m his memoirs (1526) 
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relates how in his conquest of India he captured at ‘Igra the great 
stone weighing 8 mishkals, or 320 ratis, which may be equivalent 
to about 187 carats The Koh i-nor has been identified by 
some authors with this stone and by others with the stone seen 
by Tavernier Tavernier, however, subsequently described and 
sketched the diamond which he saw as shaped like a bisected egg, 
quite different therefoie from the Koh i-nor Nevil Story Mas 
kelyne has shown reason for believing that the stone which Taver 
nier saw was really the Koh 1 nor, and that it is identical with the 
great di imond of Baber, and that the 280 carats of Tavernier is a 
misinterpretation on his part of the Indian weights He suggests 
that the other and larger diamond of antiquity which was given to 
Shah Jahan may be one which is now in the treasury of Teheran, 
and that this is the true Great Mogul which was confused by 
Tavernier with the one he saw (See Ball, Appendix I to Taver- 
nier’s Travels (1889), and Maskelyne, Nature, 1891, 44, p 5S5 ) 
The Regent or Pitt diamond is a magnificent stone found in 
either India or Borneo, it weighed 410 carats and was bought for 
£20,400 by Put, the governor of Madras, it was subsequently, m 
1717, bought for £80,000 (or, according to some authorities, 
£i 0 S,ooo) by the duke of Orleans, regent of France, it was re- 
duced by cutting to 136^ carats , was stolen with the other Crown 
jewels during the Revolution, but was recovered and is still m 
France The Akbar Shah was originally a stone of 116 carats 
with Arabic inscriptions engraved upon it, after being cut down to 
7 1 carats it was bought by the gaikwar of Baroda for £35,000 The 
Nizam, now in the possession of the nizam of Hyderabad, is sup- 
posed to weigh >77 carats, but it is only a portion of a stone which 
is said to have weighed 440 carats before it was broken The 
■Sancy, weighing 53]-$ carats, is said to have been successively the 
property of Charles the Bold, de Sancy, Queen Elizabeth, Hen- 
rietta Maria, Cardinal Mazann, Louis XIV , to have been stolen 
with the Pitt during the French Revolution, and subsequently to 
have been the property of the king of Spain, Prince Demidoff and 
an Indian prince 

The Gnat Table a rectangular stone seen by Tavernier in 1642 
at Golconda, was found by him to weigh 24 2-^- carats, Maskelyne 
regards it as identical with the Darya-ttiur, which is also a 
rectangular stone weighing about 186 carats in the possession of 
the shah of Persia Another stone, the Taj e-mah, belonging to 
the shah, is a pale rose pear shaped stone and is said to weigh 
146 carats 

Coloured Indian diamonds of large size are rare, the most 
famous are a beautiful blue brilliant, 67^ carats, cut from a 
stone weighing 112^ carats brought to Europe by Tavernier It 
was stolen from the French Crown jewels with the Regent and 
was never recovered The Hope, 44! carats, has the same colour 
and is probably a portion of the missing stone it was so-called 
as forming part of the collection of H T Hope bought for £18,- 
ooo, and was sold again m 1906 (resold 1909) Two other blue 
diamonds ire knoAn eeighing 13J and rj carats, which mas also 
til portions o r t>c Irench diamond The Dresden Greer, one of 
the Saxon Crown jewels, 40 carats, has a fine apple green colour 
The Plorentme, 1334 carats, one of the Austrian Crown lewcls, 
is a very pale yellow 

The most famous Brazilian stone was the Star 0} the South, 
found in 1853, when it weighed 254^ carats and was sold for 
£40,000, when cm it weighed 125 cara’s and was bought by the 
gaikwar of Baroda for £8a,ooo 

The Largest Diamond, — Many large stones have been found 
m South Ainca, some are yellow but some are as colourless as the 
best Indian or Brazilian stones The most famous arc the lo'- 
lowing -—The Star of South Afnca, or Dudley, mentioned above, 
83$ carats rough, 46$ carats cut The StoAori, 288# carats 
rough, i’0 carats cut Both these we-e found in the river dig- 
gings The Porter Rhodes from Kimberley 01 the finest water, 
weighed about 150 carats The Victoria, 180 carats, was cut 
from an octahedron weighing 4574- carats, and was sold to the 
nawn of Hyderabad for £400000 The Tiffany, a magnificent 
orange yellow stone, weighs 125$ carats cut A yellowish octa- 
hedron found at Dc Beers weighed 4384 carats and yielded a 
liriUwnt of 2284 carats Somo of the finest and largest stones 


have come from the Jagersfontein mine, one, the Jubilee, found m 
1895, weighed 6 j 4 carats in the rough and 239 carats when cut 
Until 1905 the Iaigest known diamond in the world was the Ex- 
celsior, found m 1893 at Jagersfontem by a native while loading 
a tiurk It weighed 969] carats, and was ultimately cut into ten 
stones weighing from 68 to 13 carats But all previous records 
were surpassed m 1905 by the Cullman Diamond more than three 
times the size of any known stone, which was found in the yellow 
ground at the newly discovered Premier mine in the Transvaal 
It was purchased by the Transvaal Government in 1907 and pre- 
sented to King Edward VII It was sent to Amsterdam to be cut, 
and in 1908 was divided into nine large stones, the four largest 
weighing 516! carats, 309-tV carats, 92 carats and 62 carats rc 
spectively, and a number of small brilliants The Jonker diamond, 
weighing 726 carats, was found in Elandsfontem in 1934, and was 
sold in May, 1935, to an American for about £150,000 

Diamonds are invariably weighed in carats One English cuat 
= 3 17 grams= 2,05 j grams One metric carat (now nearly uni 
versally used)= 200 grams or 200 milligrams {See Carat ) 

Bibliography — B oetius de Boot, Gemmarum et lapidum kistor a 
(160 9), D Jeffries, A Treatise on Diamonds and Pearls (1757), 
J Mawe, Travels m the Interior of Brazil (1812) , Treatise on 
Diamonds and Precious Slones (1813) , M Finder, De adaniante 
(1829) , J Murray, Memoir on the Nature of the Diamond (1831) , 
C Zerenner, De adamante dissertatio (1850) , H Emanuel, Diamonds 
and Precious Stones (1865) , A Schrauf, Edelstemkunde (1809) , 
N Jacobs and N Chatnan, Monographic du diamanl (1880) , V Ball 
Geology of India (1881) , C W King, The Natural History of 
Precious Stones and Precious Metals (1883), M E Boutan, Le 
Diamanl (1886) , S M Burnham, Precious Stones m Nature, Art 
and Literature (1887), P Groth, Grundnss der Edelstemkunde 
(1887) , A Liversidge, The Minerals of New South Wales (1S8S) , 
Tavernier’s Ttavels in. India, trans by V Ball (1889) , E W Streeter, 
The Great Diamonds of the World (1896) , H C Lewis, The Genesis 
and Matrix of the Diamond (1897) , L de Launay, Les Dtamanls du 
Cap (1897) , C Hmtze, Handbuch der Mmeralogte (1898) , E W 
Streeter, Precious Stones and Gems (6th ed , 1898) , J D Dana, 
System of Mineralogy (1899) , G F Kunz and others, The Produc 
tion of Precious Stones (in annual, Mineral Resources of the Untied 
States ) , M Bauer, Precwus Stone (trans L J Spencer, 1904) , 
A W Rogers, An Introduction to the Geology of Cape Colony (1905) . 
Gardner F Williams, The Diamond Mines of South Africa (rev 
cd , 1906) , G F Kunz, “Diamonds, a study of their occurrence m 
the United States, with descriptions and comparisons of those from 
all known localities’’ (U S Geol Survey, 1909) , P A Wagner, Die 
Diamantfuhrenden Gesletne SUdafnkas (1909) and The Diamond 
Fields of S Africa (1914) , A v Fersmann ana V Goldschmidt, Der 
Diamant (19 11) (HAM) 

DIAMOND MATCH COMPANY, THE, largest match 
company m the United States, was incorporated on December 26, 
1930, under the laws of the State of Delaware, succeeding an 
Illinois corporation of the same name It is engaged in the manu 
facture and the sale of matches, of match making machinery, of 
lumber and lumber products, and of other similar products 

The company holds a minority interest m the British Match 
Corporation Limited, of Great Britain and, with that firm and 
several others, m the Fd lv MaLch Company, Limited, located in 
Canada 

lhe properties of The Dnmonu Match Company and its sub 
sidiarics include factoics m rune difteient States of the Union, 
namely Nev \ork, Maine, Massachusetts, Ohio, Wisconsin, New 
Jersey, Utah Washington and Cahfona, they include also large 
timbei l riels in the States of Munc, Georgia, Idaho, California 
and Washington, 64 lumber ^ards owned and operated in the 
Sacramento vallcv Cilifornia, md 22 1 1 the New England states, 
ind in addition a large Laid board opeia'mg, printing and book 
ina’di assembly plant at Suringfield, Massachusetts 

The following figures give 1 comprehensive view of the exten 
5iv e luuni-iul operation 01 the compinv the total current assets 
as ot December 31 1939, were 448 793 33, the total assets, 
534.38o,74- l( i. the net woihing capital, $>26,050,559 14, the net 
income, $2,136 7:049, the total suiplus S3 466,833 31 

The aggregate net income for the five years from 1935-1939, 
mdu ivc, w is $ro 674,906 53 nnkuig an annual average, for that 
five vear pc nod oi the sum of $2 iso 9S1 30 

The headquaitcis 01 ih L co.nnany are 111 he city of New York 
(W W H.) 
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DIAMOND NECKLACE, THE AFFAIR OF THE, 

a mysterious inndent at the court of Louis XVI of France, which 
involved the queen, Marie Antoinette The Parisian jewellers 
Boehmer and Bas°enge had spent some years collecting stones for 
a necklace which they hoped to sell to Mme Du Barry, the fav- 
ourite of Louis XV , and after his death to Mane Antoinette They 
were considerably embarrassed by their failure to do so 

Since his recall in disgrace from Vienna m 1774, Louis, cardinal 
de Rohan, had been anxious to be reconciled to the queen In 
March 1784 he took as mistress a certain Jeanne de St Remy de 
Valois, who had married a sot dtsant comte de Lamotte She per- 
suaded him that she had been received by the queen and enjoyed 
her favour, and carried on for him a pretended correspondence 
with the queen, the adventuress duly producing replied to Rohan’s 
notes m the queen’s name The tone of the letters became very 
warm, and the cardinal, convinced that Mane Antoinette was m 
love with him, became ardently enamoured of her A secret meet 
ing took place in Aug 1784, in a grove m the garden at Versailles, 
between Rohan and a lady whom the cardinal believed to be the 
queen herself Rohan offered her a rose, and she promised him 
that she would forget the past The jeweller? also believed in the 
relations of the countess with the queen, and they resolved to use 
her to sell their necklace She agreed, and shortly after Rohan 
purchased it for 1,600,000 livres, payable in instalments He said 
that he was authorized by the queen, and showed the jewellers 
the conditions of the bargain approved m the handwriting of 
Mane Antoinette The necklace was given up Rohan took it to 
the countess’s house, where a man, m whom Rohan believed he 
recognized a valet of the queen, came to fetch it Boehmei and 
Bassenge, before the sale, in order to be doubly sure, had sent word 
to the queen of the negotiations in her name Marie Antoinette 
allowed the bargain to be concluded, and after she had received 
a letter of thanks from Boehmer, she burned it 

When the time came to pay, the comtesse de Lamotte presented 
the cardinal’s notes, but these were insufficient, and Boehmer com- 
plained to the queen, who told him that she had received no 
necklace and never ordered it Then followed a coup de thedtre 
On Aug is, 1785, Assumption Day, when the whole court was 
awaiting the king and queen in order to go to the chapel, the cardi- 
nal de Rohan, who was preparing to officiate, was arrested and 
taken to the Bastille The police also arrested Mme de Lamotte, 
and some minor accomplices A sensational trial before the parle - 
ment of Paris resulted (May 31, 1786) in the acquittal of the 
cardinal The comtesse de Lamotte was condemned to be whipped, 
branded and shut up in the Salpetri6re Her husband, who is be- 
lieved to have escaped with the necklace to London, was con- 
demned, m his absence, to the galleys for life Various circum- 
stances fortified the popular belief that Mane Antoinette, m her 
hatred of the cardinal, had deliberately trapped Rohan— her dis 
appointment at Rohan’s acquittal, the fact that he was deprived 
of his charges and exiled to the abbey of la Chaise Dieu, and 
finally the escape of the comtesse de Lamotte from the Salpetriire, 
with the connivance, as people believed, of the court Mme de 
Lamotte, having taken refuge abroad, published Mdmotres, in 
which she accused the queen 

See Smile Campardon, Mane Antoinette et It prods dn collier 
(1663) , F d’Alhim, Mane Antoinette and the Diamond Necklace from 
another Point of View (1900) , M Toumeux, Marie Antoinette devant 
I’lustoirc Essai bibllogrophique (2nd cd , 1901) , P Audcbcrt, V Affaire 
du collier de la reme, d'aprhs la correspondence inidite du chevalier 
de Pujol (Rouen, 1901) , Funck-Brentano, L' Affaire du collier (1903) , 
A I ang, Historical Mysteries (1904) 

DIAN, a patrilineal people closely related to the Lobi and the 
Gan but more advanced, living near Diebougou, Gaoin district, 
Upper Volta, Africa 

See Labouret, ‘'La Terre, la chasse et la guerre panni les popula- 
tions du Lobi," Annualres et Mdmotres, Co mud Eludes Hist et Scient 
(Dakar, 1916-17) 

DIANA, in Roman mvthology, an Italian goddess m later 
times identified with the Greek Artemis (gv) That she was 
originally an independent Italian deity is shown by the presence 
of her cult at Nemi, which shows no foreign influence This was 
in a grove beside the lake of (Nemus),Nemi, near Ariua (whence 


her title of Nemorensis) Here she was worshipped side by side 
with an obscure male deity, Virbius (q v ) Her priest, called 
Rex Nemorensis, who was a runawiy slave, was obliged to 
qualify for office by slaving his predecessor in single combat 
(Strabo v 239, Suetonius, Caligula , 35) This led to the iden- 
tification of Diana with the Tauric Artemis, whose image was 
said to have been removed by Orestes to the grove of Aricia {see 
AriciNi) 

After the destruction of Alba Longa, this grove was for a long 
time the united sanctuary of the Latm League, until Rome be 
came supreme The festiv d of the goddess was on the ides (13th) 
of August, the full moon of the hot season She was worshipped 
with torches, her aid was sought by women seeking a happy 
deliverance in childbirth, and many votive offerings have been 
found on the site The worship of Diana was brought to Rome, 
and her temple on the AvLntinc was founded, according to tradi 
tion, by Servius Tullius, originally as a sanctuary of the Latin 
League (Dion Halic iv 26,3) On the day of its dedication 
(Aug 13) the slaves kept holiday (Plutarch, Quaest Rom, 100), 
which was explained as a reference to the founder's servile ongm 
Another celebrated sanctuary of Diana was that on the slopes of 
Mount Tifata, near Caput, where she was worshipped under the 
name of Tif itina 

BiBttomPHY — See J G Frazer, Colder Hough, Lang, Magic and 
Religion, p 205 el seq , Rose, Rom Quest , p 89 , Wissowa, Religion u 
Kullus, p 147 (md ed ) 

DIANA MONKEY, a West Vftnan guenon (g v ) taking 
its name Ccrcopithecus dm a, from the white crescentic band on 
the torehead The general eolour is iron gray, a broad chestnut 
band runs down the lowei back and the thigh is crossed with a 
white band A beard, white except for the front hairs which are 
black, decorates the chin C d roloway, of the Gold Coast has 
a longer, pure white beard, C dryas of the Congo is similar, but 
more greenish (J E Hl) 

DIANE DE FRANCE (1538-1619), duchess of Montmor 
ency and Angouletne, was the natural daughter of Henry II of 
France and a young Piedmontese, Fihppa Due She was a beau 
tiful and accomplished girl She married in 1553 Horace Farnese, 
son of the duke of Parma, who was killed at the siege of Hesdin 
shortly after the marriage In 1559 she married Francois de 
Montmorency one of the leader? of the politiques After her 
husband’s death she exercised a wise and moderating influence at 
the courts of Henry III and Henry IV successively 

See Brantome, ed by Lalanne in Coll de la sottiU d’hstoire de 
France, V ol via (1873), J dc Thou, Hist or, a sin tempons (1733), 
M de Morgues, Oratson funlbre de Diane de France (Pans, 1619) 

DIANE DE POITIERS (1499-1566), duchess of Valen- 
tmois, mistress of Henry II of France, was the daughter of Jean 
de Poitiers, seigneur de St Valker, who came of an old family of 
Dauphin# In 1515 she mained Louis de Brez£, grand seneschal 
of Normandy, by whom she bad two daughters After her hus- 
band’s death m 1533, she became the mistress of Prmce Henry, 
who became dauphm in 153b She inspired in the young prince 
who was twenty years her junior, a passion which lasted until his 
death The accession of Henry II m 1547 was also the accession 
of Diane she was virtual queen, while Henry’s lawful wife, Cath- 
erine de Medici, lived in comparative obscurity Diane de 
voted hei energies chiefly to augmenting her income, and provid 
mg for her family ind triends Henry gave her the duchy of 
Vakntinois Catherine drovi her from the court after Henry’s 
death, and forced her to restore the crown jewels and to accept 
Chaumont jn exchange for Chcnonreaux Diane retired to her 
chateau at Anet, where she died m 1566 

The story' that she had been the mistress of Francis I, m order 
to obtain the pardon of her father, who had been condemned to 
death as an accomplice of the constable de Bourbon, has no seri- 
ous foundation Diane was a patroness of the arts She entrusted 
to Philibert de 1 ’Orme the building of her chateau at Anet, and it 
was for her that Jean Goujon executed his masterpiece, the statue 
of Dian t now m the Louvre 

See G Guiffrev Lettns midites de Diane de Poyhers (1866) and 
Prods cnmtnel d, Jehan de Poyticrs (1867) , Oapefigue, Diane do 
Poitiers (r86o). Hay, Madame Dunne de Poytiers (wool. 
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DIANTHUS see Carnation 

DIAPASON (Gr bio raauv, through all), a term in music 
originally denoting the interval of an octave The Greek is an 
abbicviation of >j Sta iraaSsv xop°Jiv <rvfi<j>eovia , a consonance 
through all the tones of the scale In this sense it is only used now, 
loosely, for the compass of an instrument or voice, or for a harmo 
nious melody The name is given to the two foundation stops of 
an organ, the open and the stopped diapason (see Organ) and to a 
standard of musical pitch, as m the Trench diapason normal (see 
P11 or, Musicai ) 

DIAPER, the name given to a textile fabric, formerly of a 
rich and costly nature with embroidered ornament, but now of 
linen or cotton with a simple woven pattern, and partieularly 
restricted to small napkins In 
architecture, the term “diaper” 
is given to any small pattern 
of a convention d nature repeated 
continuously and uniformly over 
a surface, the designs may be 
purely geometrical or based on 
floral forms, and in early ex- 
amples were regulated by the 

process of thur tcrtili origin duper a and b show two vaRie 
Subsequently similar patterns ties of diamond pattern 
were employed m the middle diapers and c shows the warp 
ages for the surface decora- AN0 WEFT 
Lion of stone, as m Westminster Abbey and Bayeux cathedral 
in the spandrib of the arcades of the choir and nave, also m 
muni painting, stained glass, incised brasses, encaustic tiles, etc 
Probably in most cases the pattern was copied, so far as the 
g c neral design is conct med, from the tissues and stuffs of Byzan 
tine manufacture, which came over to Europe and were highly 
prized as ecclesiastical vestments 

In its textile use, the term diaper was originally applied to silk 
patterns of a geometncal pattern, it is now almost exclusively 
used for diamond patterns made from linen or cotton yarns An 
illustration of two patterns of this nature is shown m the figure 
The floats of the warp and the weft are mostly m three, indeed 
the patterns are made from a base weave which is composed 
entirely of floats of this number It will be seen that both designs 
are formed of what may be termed concentric figures — alternately 
black and white Pattern B differs from pattern A only m that 
more of these concentric figures are used for the complete figure 
If pattern B, Which shows only one unit, weie extended, the effect 
would be similar to A, except for the size of the unit In A there 
are four complete units, and hence the pattern appears more 
striking Again, the repeating of B would cause the four comer 
pieces to join and to form a diamond similar to the one m the 
centre The two diamonds in B would then alternate diagonally 
to left and right Special names are given to certain kinds of 
diapers, eg, “bird’s eye,” "pheasant’s eye”, these indicate, to a 
certain extent, the size of the complete diamond m the cloth — 
the smaller kmd taking the mmc “bird’s-cyc ” The size of the 
pattern on paper has little connection with the sue of the pattern 
in the doth, lor 11 t* dearly the numner of th c ids and picks pir 
inch which determine the size of the pattern m the cloth from any 
given design Although A is larger than what is usually termed 
the ‘bird’s-eye” pattern, it is evident thit it miy be mide to 
appear as such, provided that the cloth is fine enougl Ihcsc 
designs, ahhough adapted mostly for cloths such as nursery - 
d'apers, for pinafores, etc , are sometimes used in the production 
of towels and table cloths In the figure the first pick in \ is 
identical with the first pick in B, nnd the part C shows how each 
interweaves w>th the 24 thread-, 

DIAPHONIA, in Greek musical terminology dissonance, as 
opposed to consonance Later, that is, m the early middh age,,, 
the term signified one of the earliest kinds of desetnt (a r ), il 0 
known u orgtumm, in which the parts moved bv unvaried p nlli 1 
motion in fourths and fifths 

DIAPHORETICS, the name given to those rerrcdic= wlnh 
promote perspiration. Among the best known are vipour or 
hot water baths, or that part of the process 01 the Turkish bath 


which consists in exposing the body to a dry and hot atmosphere 
Such measures, particularly if followed by the drinking of hot 
liquids and the wrapping of the body in warm clothing, seldom 
fail to excite copious perspiration Numerous medicinal sub- 
stances have the same effect 

DIAPHRAGM (di'a-fram) (or midriff) In human anatomy 
a large fibre muscular paitition between cavities of the thorax and 
abdomen, it is convex toward the thorax, concave toward the 
abdomen, and consists of a central tendon and a muscular margin 
The central tendon (see fig ) is trefoil m shape The fleshy fibres 
rise, in front, from the back of the xiphoid cartilage, laterally 
by six serrations, from the inner surfaces of the lowei six ribs, 
posteriorly from the five arcuate ligaments, two external, two in 
ternal and one median There are three large openings m the 
diaphragm, the aortic is behind the middle arcuate ligament 
and transmits the aorta the vena azygos major, and the thoracic 
duct In the right leaflet is an opening for the inferior vena cava 
and a branch of the right phrenic nerve, while in front and a little 
to the left of the aortic opening is one for the oesophagus and the 
two pneumogastric nerves 

Through the crura pass the splanchnic nerves The sympa 
thetic nerves usually enter the abdomen behind the internal arcu 
ate ligaments The phrenic nerves, which are the mam supply 
of the diaphragm, divide before reaching the muscle and pierce 
it m a number of places to enter its abdominal surface, but some 
of the lower intercostal nerves assist in the supply 

For the action of the diaphragm see Respiratory System, 
Anatomy op 

Embryology, — The diaphragm is at first developed m the neck 
region of the embryo, and this accounts for the phrenic nerves, 
which supply it, rising from the fourth and fifth cervical With 
growth of the body and development of the lungs the diaphragm 
shifts its position downward (See A Keith, “On the Develop- 
ment of the Diaphragm,” Jour 
of Anat and Phys vol 39 ) A 
Paterson has recorded cases in 
which the left half of the dia 
phragm is wanting (Proceedings 
of the Anatomical Society of 
Great Britain, June 1900, Jour 
of Amt and Phys vol 34), and 
occasionally deficiencies are 
found elsewhere, especially in 
the sternal portion 
Comparative Anatomy — A 
complete diaphragm is character 
istic of the Mammalia, it usually 
Abdominal turfacs showing origin of the human structure and 
oentrai tendoni <Q) from xiphoid ow relations except that below the 
?M»r Anthropoids it is separated from 

oaitrio nervw (L) and oeiophapu! the pericardium by the azygous 
lobe of the lung In some mam 
tnals, e g , Echidna and Phocoena, it is entirely muscular In 
the Cetacea it is remarkable for its obliquity, this allows a larger 
lung space in the dorsal than in the ventral part of the thorax 
and may be concerned with the equipoise of the animal Below 
the mammals incomplete partitions are found m chelomans, croco- 
diles and birds, and in amphibians (Xenopus and Pipa) 

DIAPHRAGM' see Gramophone, Microphone, Tele- 
phone 

DIARBEKR 1 or Diyarbekir, chief town of a vilayet of 
Turkey, situated on a basaltic plateau on the right bank of the 
Tigris, which there flows m a deep open valley The town is still 
surrounded by the masonry walls of black basalt which give it the 
name of Kara or Black Amid, they are well built and imposing 
on the west facing the open country, but almost in rums where 
they overlook the river A mass of gardens and orchards covers 
the slope down to the river on the southwest Pop (1940) 42,553 
The streels are narrow, badly paved and dirty, the houses and 
shops are low, mqstly of stone and some of stone and mud The 
bazaar is a good one, and gold and silver filigree work is made 
‘From Dior, land, and Bekr (te, Abu Bekr, the caliph) 




THE DIAPHRAGM THE CHIEF MUS 
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peculiar in character and design Truit is good and abundant 
as the rich volcanic soil is well watered from the town springs 
The size of the melons is specially famous To the south, the walls 
are some 40 ft high, faced with large cut stone blocks of very 
solid construction, with towers and square bastions rising to 500 
ft There are four gates on the north the Kharput gate, on the 
west the Rum, on the south the Mardin and on the east the Yem 
Kapu or new gate A citadel enclosure stands at the northeast 
corner and is now partly m ruins, but the interior space is occu- 
pied by the government konak The summer climate m the con- 
fined space within the town is excessively hot and unhealthy 
Winters are frequently severe but do not last long The town is 
supplied with water both by springs inside the town and by 
aqueducts from fountains at All Punar and Himerv it The prin- 
cipal exports are wool, mohair and copper ore, and imports are 
cotton and woollen goods indigo, colfee, sugar, petroleum, etc 
Cereals, cotton, tobacco, rice and silk are produced, and a school 
has been opened to give villagers instruction in silkworm culture 
An exceptionally rich copper mine exists at Arghana Maden, 
galena mineral oil and sihcious sand are also found Scorpions 
noted for their virulence abound 

The Great Mosque, Ulu Jami, formerly a Christian church, 
occupies the site of a Sassanian palace md was built with ma- 
terials from an older palace, probably that of Tigranes II The 
churches of greatest interest are those of SS Cosmas and Damian 
(Jacobite) and the church of St James (Greek) In the 19th cen- 
tury Diarbekr was one of the largest and most flourishing cities 
of Asia It is at the head of the navigation of the Tigris, which is 
traversed downstream by keleks or rafts supported by inflated 
skins There is a good road to Aleppo and Alexondretta on the 
Mediterranean, and to Samsun on the Black sea by Kharput, 
Malatia and Sivas There are also routes to Mosul and Bitlis 
Railroad service to Dnrbekr from Ankara was inaugurated on 
Nov 22, 1935 

Di irbekr became a Roman colony in A D 230 under the name 
of Amida It was enlarged and strengthened by Constantius II, 
m whose reign it was taken after a long siege by Shapur (Sapor) 
II, king of Persia The historian Ammianus Marcelhnus, who 
took part in the defense, gives a detailed account of it In the 
later wars between the Persians and Romans it more than once 
changed hands Though ceded by Jovian to the Persians it again 
became annexed to the Roman empire, and in the reign of Anas- 
tasius (ad 502) was once more taken by the Persians It was 
taken c 638 by the Arabs, and afterward passed into the hands of 
the Seljuks and Persians, from whom it was finally captured by 
Selim I m 1515, and from that date it has remained under Otto- 
man rule About 2 mi below the town is a masonry bridge over 
the Tigris, the older portion being probably Roman, and the 
western part, which bears a Kufic inscription, being Arab 

(CWW.FRM) 

DIARRHOEA, a looseness of the bowels with frequent soft 
or watery stools which may contain mucus and blood, usually ac- 
companied by griping ptun or colic, may be due to many causes, 
which differ somewhat in adults and m children 

In adults primary diarrhoea may be due to diet, constipation, 
changes of climate or weather, to irritants taken with food mush 
rooms (death cup or deadly agaric), mercury, arsenic or ptomaine 
poisoning, to alterations of intestinal secretion or absorption 
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otner worm injections, to general intentions' endocarditis, septi- 
caemia and pulmonary tuberculosis, to diseases of the intestines 
carcinoma, tuberculosis, syphilis, actinomycosis, diverticulitis, 


Crohn’s disease (regional ileitis), peritonitis, appendicitis and 
haemorrhoids, to blood diseases Henoch s and other forms of 
purpura, to chronic ciicutatory disturbances portal congestion, 
cirrhosis of the liver, chronic heart and lung diseases, to toxic 
causes hyperthyroidism (thyrotoxicosis), chronic alcoholism, 
uraemia and lardaceous diseases, to avitaminosis pellagra and 
other vitamin B2 deficiencies There ire also a lew specnl types 
of diarrhoea various forms of colitis and polyposis, stercoral 
ulceration of the bowel and foreign bodies in the rectum 
Diarrhoea in children may be classified as follows diarrhoea 
and vomiting (summer diarrhoea), diarrhoea from dulls and errors 
m diet, acute gastroenteritis, the bacillary dysenteries amoebic 
dysentery (rare), coeliac disease (fatty diarrhoea), intussusception 
and polypi (See Dysentery ) (PH M-B) 

DIARY, the book in which are preserved the daily memo 
randums regarding events and actions which come under the 
writer’s personal ob r ervation or are related to him by others The 
person who keeps this record is called a diarist 
It is not until the cloae of the Renaissance (but set Com men 
Tarii) that we find diaries beginning to have literary value In 
the 17th century they began to be largely written m England 
although in most cases without any idea of even eventual pubh 
cation Sir William Dugdale (1605-86) had certainly no expecta 
tion that his slight diary would ever see the light Bulstrode 
Whitelocke (1605-75), whose Memorials of the English Affairs 
covers the ground from 1625-60, was a genuine diarist So was 
the elder George Tot (1624-91), who kept not merely “a great 
journal,” but “the little journal books,” and whose work was pub 
hshed in 1694 

The famous diary of John Evelyn (1620-1706) professes to be 
the record of 70 years and, although large tracts of it are covered 
m a very perfunctory manner, while in others many of the entries 
have the air of having been written in long after the event, this 
is a very interesting and amusing work, it was not published until 
1818 It would hold a still higher position in the history of litera- 
ture than it does if it were not overshadowed by what is unques- 
tionably the most illustrious of the diaries of the world, that of 
Samuel Pepys (1633-1703) (qv) This was begun on Jan r, 
1660, and was carried on until May 29, 1669 The extraordinary 
value of Pepy’s diary consists in its fidelity to the portraiture of 
its author’s character In the age which succeeded that of Pepys, 
a diary of extraordinary emotional interest was kept by Jonathan 
Swift from 1710 to 1713, and was sent to Ireland m the form of a 
Journal to Stella, it is a surprising amalgam of ambition, affection, 
wit and freakishness John Byrom (1692-1763), the Manchester 
poet, kept a journal, which was published in 1854 
The diary of the celebrated dissenting divine, Philip Doddridge 
(1702-51), was printed in 1829 Of far greater interest are the 
admirably composed and vigorously written journals of John 
Wesley (1703-91) But the most celebrated work of this kind 
produced in the latter half of the 18th century was the diary of 
Fanny Bumey (Madame d’Arblay), published in 1842-46 Ifc 
will be perceived that, without exception, these works were post 
humously published James Boswell’s Journal of a Tour to the 
Hebrides (1785), a genuine diaty though somewhat expanded, was 
published during the author’s lifetime 
Many of the diaries described above were first published in the 
opening years of the 19th century, and the interest which they 
awakened led to their imitation Diaries ceased to be rare, but 
as a rule those which appeared did not present much literary inter- 
est Sir Walter Scott’s Journal (published 1890) and the dianstic 
portions of R B Haydon’s Autobiography and Journal are emi- 
nent exceptions Exception must also be made in favour of the 
journals of two minor politicians, Charles Greville (1794-1865) 
and Thomas Creevey (1768-1838), whose indiscretions added 
much to the gaiety of nations, the papers of the former appeared 
in 1874-87, those of the latter in 1903 The diary of Henry Crabb 
Robinson (1775— 1S67), printed in 1869, contains excellent bio- 
graphical material Tom Moore’s journal, published in 1856 by 
Lord John Russell, disappointed its readers Charles Darwin’s 
historic Voyage Round the II arid is written m diary form R. W 
Emerson’s Journals are the notebook of an author rather than «■ 
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book of intimate confessions In the aoth century many men and 
w omen published their di tries during their lifetimes Col Charles 
Repington's diary of World War I was a monument of indiscre 
lion “W N P Barbel lion” wis still alive when his tragic Diary 
oj a Disappointed Man Mas published Of recent diaries none has 
possesbed more literary grace than the Journal 0} Katherine Mans - 

^It was natural that the iorm of the diary should appeal to a 
people so sensitive to social peculiarities as the French A medi- 
aeval document of immense value is the diary kept by an anony- 
mous cure during the reigns of Charles VI and Charles VII This 
Journal d*m bourgeois de Pans was kept from 1409 to 143*. and 
was continued by another hand until 1449 The marquis de Dan- 
geau (1 638-17 ->o) kept a diary from 1684 till the year of his death, 
this ia an inexhaustible storehouse of facts about the leign of 
Louis XIV Saint Simon’s own brilliant memoirs, written from 
1691 to 1723, may be considered as a sort of diary The lawyer, 
Edmond Barbier (1689-1771), wrote a journal of anecdotes from 
1718-62 

The song wnter, Charles C0II6 {1709-83), kept a journal his - 
tongue from 1738 to 1 /8a , it is full of vivacity, but very scandal- 
ous Petit de Bachaumont (1690-1771) had access to remarkable 
sources of information, and his Mdinotres secrets contains a valu- 
able mass of documents The posthumous publication of the 
diaries of the Russian artist, Marie Bashkirtseff (1860-84), pro 
duced a great sensation m 1887 The brothers Jules and Edmond 
de Goncourt kept a very minute diary of artistic and literary Pans , 
after the death of Jules, in 1870, this was continued by Edmond, 
who published the first three volumes in 1E88 

DIASPORE, an aluminum oxide, HA10 t , isomorphous with 
goethite It occurs as platy orthorhombic crystals and as lamellar 
or scaly masses, the flattened surfaces being the direction of a 
perfect cleavage and having a markedly pearly lustre It may be 
colourless, grayish, greenish, brownish, yellowish or pink and 
sometimes violet with marked pleochroism It is readily distin- 
guished from other common platy minerals, such as mica, talc, 
gypsum and brucite, by its greater hardness, 6 5 to 7 The 
specific gravity is 3 4 

When heated in the blowpipe H decrepitates violently, forming 
white scales, hence the name from the Greek diaspora, a scatter 
ing It is associated with corundum and at times is a major con- 
stituent of bauxite and aluminous clays (L S Ri) 

DIASTYLE, an mtercolummation (qv ) of three or four 
diameters 

DIATHERMY, a term first applied by C F Nagelschmidt in 
1908 to the use of alternating currents of high frequency for heat- 
ing locally the tissues of the body The frequencies employed are 
300,000 cycle 1 ' or higher, which are too rapid to affect the nerve 
endings H '’nee currents of an ampere or more ran be used the 
patient feeling only a sensation of warmth The currents are gen- 
erated in •> coil of appreciable inductance and very low resistance 
by the ostill tory discharge of a condenser The condenser is 
charged to a high voltage by a step-up transformer on an A C 
supply, and tin, discharge is produced by the passage of a spark 
through a multiple tungsLen-faced spark gap The oscillations 
are of the necessary high frequency and are maintained continu- 
ously b> the spark discharge The currents art led to the patient 
by pads of flexible metal sheets (See Electkothl rapv and 
EwecrsoDrAGWSis ) (FLA) 

DIATQMACEAE . see Bacillariophyceae or Diatoms 

DIATOMACEOUS EARTH (Diatomite) is a hydrous 
fotm of silica or opal composed of the siliceous shells of diatoms, 
which are umcelled aquatic plants of microscopic size It is 
light coloured and occurs in sedimentary beds that somewhat re 
semble chalk, but it is much lighter and will not effervesce in acid 
Under a high powered microscope the form of the diatoms can be 
distinguished. These are so small and abundant that several 
million are contained m one cubic inch of diatomite Many 
thousands of different varieties are known and diatoms are living 
today in some bodies oi fresh and salt water where the shell-, 
amk to the bottom when the organism dies The largest deposit 
worked ItMbe United Stales is an northern Santa Birbira county 


neir Lompoc Calif Miocene beds more than 1 000 ft thick are 
known to extend over several square miles and vary from soft 
earth to hard compact rock that can be sawed into blocks rhe 
principal production in the United States lias come from these 
deposits in California and those of Oregon, but some also has 
been produced in Idaho, Nevada, New York and Washington 
The main uses are for pressure filtration of oil, sugar, syrups and 
cereal beverages, for heat and bound insulation, for fillers, and 
for fine abrasives such as silver polish In Europe it has been used 
as the inert ingredient of nitroglycerin (VTA) 

DIATONIC, a musical teim signifying literally “through the 
tones,” otherwise music in which the notes employed are confined 
to those of the key, major or minor as the case may be, in which 
it is written Hence diatonic music gives 1 general impression 
of strength, simplicity and solidity as distinguished from the more 
restless and poignant character of chromatic (qv) music m 
which notes from foreign keys are introduced by accidentals 
(qv) The diatonic was one of the three Greek genera of scale 
(See Music N on-Harmomc and Greek Music ) 
DIATRYMA, a group of extinct birds known from the Eocene 
fossil deposits of New Jersey, Wyoming and New Mexico These 
were huge flightless species as large as the larger of the extinct 
moas of New Zealand or the fossil Phororhacos of South Amer- 
ica, developed for an active, aggressive terrestrial life Diatryma 
steim, described by W D Matthew and Walter Granger from a 
nearly complete skeleton, stood almost seven feet high 
The neck was short and strong and the head huge, the skull 
being 17 m long with a compressed beak which, as preserved with 
out the horny rhamphotheca, measures 9 in long and 6) in high 
The postorbital and squamosal are joined distally to form a tem 
poral fenestra The mandible is massive, though having a slender 
tip, with strong muscul ir attachments 
The coracoid and scapula are fused, and the humerus much 
reduced, the wing being completely nonfunctional for flight The 
pelvis and leg are large and strong, the femur being 1 5 in long 
and the tibia nearly 2 ft The metatarsus is incompletely pre- 
served, but is a heavy bone with two perforations of the shaft at 
the upper end The three anterior toes are strong while the hallux 
is small and elevated 

Three other species, Diatryma ajax, D gtganteum and Omor- 
hamphus storchu have been described and another, Barorms re 
gens from the Eocene of New Jersey, is placed with these some- 
what uncertainly Diatryma sarasm was named from Monthelon 
near Epernay, Fr These form the family Diatrymidae, which 
is placed m the order Diatrymiformes near the Cranes with which, 
however, it does not show close affinity 
The fossil family of the Gastornithidae, represented by six 
species from the Eocene of western Europe, is placed tentatively 
in this order 

Bibuocrashy — W D Matthew, and Walter Granger, "The Skeleton 
of Diatryma, a Gigantic Bird from the Lower Eocene of Wyoming,” 
Bull Amer Mus Nat fhsl , v ol xxxvu, pp 307-326 (1917) , K&lman 
Lambncht, Handbuck der Paleeormthologie, pp 566-579 (1933) 
(A Wt) 

DIAULOS, originally, m Greece, a race of twice the usual 
length, or two stadia, also, m architecture, the colonnade sur- 
rounding the great court of the Greek palaestra, so called because 
its total circuit was about two stadia, or about 1,200 ft 
DIAVOLO, FRA (1771-1806), the popular name given to 
a famous Italian brigand His real name wis Michele Pezza, and 
he was bom of low parentage at Itn, he had committed many 
murders and robberies m the Terra di Lavoro, but escaped cap- 
ture, whence his name, popular superstition having invested him 
with the characters of a monk and a demon, and it seems that at 
one time he actually was a mohk 
Fra Diavolo was made leader of one of the bands raised by the 
Bourbon king Tredenck IV against the French occupation, and 
succeeded in interrupting the enemy’s communications between 
Rome and Niples But although he wore a military uniform and 
held military rank, and was even created duke of Cassano, his 
atrocities were worthy of a bandit chief On one occasion he threw 
some 01 his prisoners, men, women and children, over a precipice, 
and on another he had a party of 70 shot He was for a short time 
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impusoned in the castle of St Angelo, but was soon liberated 
Joseph Bonaparte put a price on Fra Diavolo s head For some 
time he evaded his pursuers but at length, hungry and ill he went 
in disguise to the village of Baromssi, where he was arrested, tried 
by an extraordinary tribunal, condemned to death and shot His 
name has gained a world wide celebrity as the title of a famous 
opera by D Auber 

See A J.UZ10, Pro fth e bo.zettz slorki (Milan, 1906) 

DIAZ, ARMANDO (1861-1928), Italian marshal, was born 
m Naples on Dec 6, 1861 He served in the Italo Turkish War, 
and in 1914 was promoted to major general On Italy’s entr> into 
World War I he was director of military operations, and in 1916 
became lieutenant general in command of the 49th division In 
1917 he was put in_ command of the 13th corps and saw much 
hard fighting on the Carso 

In Nov 1917 after Caporetto, Diaz succeeded Luigi Cadorm 
as chief of the general staff Under him the battle front was 
successfully reconstituted and the Austrian armies were destroyed 
at Vittorio Veneto (Oct -Nov 1918) After the signature of the 
Armistice he became inspector general of the army lie received 
many honours, Italian and foreign, and m 1921 was created duca 
della Vittona 


On the advent of the fascist government he was appointed min 
ister of war, and held that appointment until ill health obliged him 
to resign in April 1924 On Nov 4, 1924, the newly created rank 
of marshal was conferred on him He died on Feb 29, 1928, at 
Milan 


DIAZ, JOS^ DE LA CRUZ PORFIRIO (1830-19x5), 
Mexican soldier and statesman, born in the city of Oaxaca, state 
of Oaxaca, Sept 15, 1830 His family was poor, and his mother 
was part Indian He was educated for the church, then the 
only career open to a youth without wealth At the age of 15 he 
entered the Seminano Pontifical in Oaxaca, but in 1849, falling 
under the influence of Benito Juarez, rector of the university, he 
relinquished his clerical ambitions to undertake the study of 
law with Juarez in the Institute of Arts and Sciences, where he 
passed his examinations in civil and canon law in 1853 But 
he was pre-emmently a man of action During the war with 
the United States (1847-48) he left home to serve in the army 
In the plebiscite of 1855 he repudiated the dictatorship of Antonio 
de Santa Anna When the anticlerical measures of the constitution 
of 1857 resulted in the War of Reform (1858-61), Diaz supported 
Juarez then president of the country, and aided materially in 
the overthrow of the clerical revolution and the final establish 
ment of the Reform laws 

He was one of the first to oppose the French invasion of 1862 
and, after the establishment of Maximilian m Mexico in 1864 he 
wds the most prominent hgure m the struggle against the empire 
He defeated a French attack upon Puebla m 1862 and m 1865, 
when the republican fortunes seemed at their nadir, he formed the 
“army of the east,’’ recaptured Puebla m the spring of 1867 and 
on June 21, 1867, two days after the execution of Maximilian at 
Quer^taro, re entered the capital Placing the city under martial 
law he maintained order until he was able to hand over his com- 
mand to Judrez Then he resigned his position in the army and 
retired to Oaxaca He took no part in the government until 1871 
Dissatisfied with Juarez’ policy, he appeared as a candidate for 
the presidency against Juarez and Sebastian Lerdo de Tejada, and 
when congress proclaimed the re-election of Ju£rez, led an unsuc- 
cessful revolt m protest In 1872 Lerdo succeeded as president in 
an administration which brought discord and disorder, and when 
he attempted to be re elected m 1876, Diaz took the leadership of 
a revolution, proclaimed the principle of nonre election and de- 
feated the government forces in the battle of Tecoac, on Nov 16, 
1876 He was elected president in May 1877, and at once forged 
ahead with financial and political reform, the centralization of the 
government, the re establishment of public security the scrupulous 
settlement of all national debts and the building of railroads and 
telegraphs His rule was stem, his methods sometimes brutal, 
but he achieved amazing results 

In 1880 he was succeeded by Manuel Gonzales the former 
minister of war, m whose cabinet he sat for some tube as minister 


of fomento, but in 1884 was unanimously re elected to the presi 
dency Continuing his program of political reorganization and 
economic reform, he opened the nation’s natural resources to the 
world, succeeded in attracting great quantities of foreign capital 
and won for Mexico, for the first time in its history, a position 
of respect among the nations Political crises which arose with 
Guatemala, Austria and the United States he handled to the 
advantage of Mexico In 1887 and 1892 the constitution was 
amended to permit his re election and from 1884 until 1911 he 
was continuously in office But material prosperity was achieved 
at the cost of repression and increasing discontent The land 
problem became icute, education was inadequate, and agitators 
fomented widespread dissatisfaction at the alleged control of 
the country by foreign capitalists An incipient revolt headed 
by Gen Bernardo Rues in 1903 was quickly crushed, but m 1910 
the standard of agrarian revolt was raised The movement spread 
swiftly over the country, the government was unable to control 
the army and on May 4, xqn, Diaz resigned his post and left lor 
Europe He died m Pans on July 2, 1915, having seen destroyed 
most of the stability which he had brought to his country 
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Einptie (New York, 1887) , R dc Z Enriquez, P Diaz (1908) David 
Hannav, Diaz (1917) , and an article by Percy Martin in Quarterly 
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DIAZ, NARCISSE VIRGILE (1809-1876), Trench 
painter of the Barbizon school, was bom m Bordeaux of Spanish 
parents on Aug 25, 1809 At first a figure painter who indulged in 
strong colour, in his later life Diaz became a painter of the forest 
and a tone artist of the first order 

He had an unhappy childhood He lost a kg through a badly 
dressed insect bite, and w orked for some time as a porcelain painter 
at Sfevres About 1831 at Diaz encountered Thdodore Roussqnu 
for whom he entertained a great veneration although Rousseau w as 
four years his junior Ten >ears later Diaz found Rousseau paint- 
ing his wonderful forest pictures, and determined to paint in the 
same way if possible Rousseau was touched with the passionate 
words of admiration, and finally taught Diaz all he knew Diaz 
exhibited many pictures at the Pans Salon, and was decorated m 
1851 

After 1871 he became fashionable and he worked constantly and 
successfully In 1876 he caught cold at his son’s grave, and on 
Nov 18 of that year he died at Mentone Diaz’ finest pictures 
are his forest scenes and storms There are several fairly good 
examples of his work m the Louvre Perhaps the most notable of 
Diaz's works are “La Fee aux Perles" (1857) , m the Louvre , “Sun 
set m the Forest" (1868), “The Storm” and “The Forest of Fon 
tainehleau" (1870) at Leeds Diaz had no well-known pupils, but 
L£on Richet followed markedly his methods of tree painting, and 
J F Millet at one period painted small figures m avowed imitation 
of Diaz’ then popular subjects 

See A Hustin, Lei Artistes cilibres Diaz, J Claretie, Petnlres et 
sculpteurs conlemporams Diaz (1882) , D Croat Thomson, The Bar- 
bizon School of Painters (1890) , J W Mollett, Diaz (1890) 

DIAZ DEL CASTILLO, BERNAL (1492-c 1581), Span- 
ish soldier and author, was born at Medina del Campo In 1514 
he visited Cuba and five years later accompanied Cortez to Mexico 
where he died 

He is known chiefly hy his True Account of the Discovery at A 
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Eng trins by Maudslay, 3 vol , 1908) 

DIAZ DE NOVAES, BARTHOLOMEU (fl 1481-1500), 
Portuguese explorer, discoverer of the Cape of Good Hope, was 
probably a kinsman of Joao Diaz, one of the first Portuguese to 
round Cape Bojador (1434), and of Dimz Diaz, the discoverer 
of Cape Verde (1445) In 147S a Bartholomeu Diaz, probably 
identical with the discoverer, was exempted from certain custom 
ary payments on ivory brought from the Guinea coast In 1481 
he commanded one of the vessels sent by King John II under 
Diogo dA/ambuja to the Gold Coast On Oct 10, i486, he 
received an annuity of 6,000 reis from King John for "services to 
come”, and some time after receiving the money he left Lisbon 
with three ships fully manned and equipped to carry on the work 
of African exploration which had been so greatly advanced by 
Diogo Cao (1482-86) 

Passing Cao’s farthest point near Cape Cross (in modern South- 
West Africa and in 21° 50' S ), he erected a pillar on what is now 
known as Diaz point, south of Angra Pequena or Ludentz bay, in 
26° 38' & , of this fragments still exist Prom this point (ac- 
cording to De Barros) Diaz ran 13 days southward, in a compara- 
tively high southern latitude, considerably south of the Cape 

Failing, after several days’ search, to find land, the Portuguese 
turned north, and so struck the south coast of Cape Colony at 
Mossel bay (Diaz’ Bahia dos Vaqueiros), half way between the 
Cape of Good Hope and Port Elizabeth ("Feb 3, 1488) Thence 
they coasted eastward, passing Algoa bay (Diaz’ Bahia da Roca) 

The officers and men began to insist on return, and Diaz could 
only persuade them to go as far as the estuary of the Great Fish 
river There, however, half way between Port Elizabeth and 
East London, the northeasterly trend of the coast became unmis- 
takable the way round Africa had been definitely laid open by 
the Portuguese explorer 

On this return Diaz perhaps named Cape Agulhas after St Bran- 
dan, while on the southernmost projection of the modern Cape 
peninsula, whose remarkable highlands doubtless impressed him 
as the practical termination of the continent, he bestowed, says De 
Barros, the name of Cape of Storms (Cabo Tormentoso) , this 
name was changed by King John to that of Good Hope ( Cabo da 
Boa Esperanto) Some authorities, however, make Diaz himself 
give the Cape its present name 

After touching at the Ilha do Principe (Prince’s Island, south 
west of the Cameroons) as well as at the Gold Coast, he re- 
turned to Lisbon in Dec 1488, He had discovered 1,260 mi 
of hitherto unknown coast, and his voyage, taken with the letters 
soon afterward received from Pero de Covilhao (who by way 
of Cairo and Aden had reached Malabar on one side and the 
“Zanzibar coast” on the other as far south as Sofala in 1487-88) 
was rightly considered to have solved the question of an ocean 
route round Africa to the Indies and other lands of south and 
east Asia 

No lecord lia^ yet been found of anv adequate l-czard tendered 
to Diaz for his great achievement, on Cabril’s voyage ol 1300 it 
has been recorded he was indeed nemiit'ed to take part n the 
discovery oj Brazil (April 22), and thcncL should have helped to 
guide the fleet to India, but he perisned in a storm on Lis own 
Cabo Tormentoso now known as the Cape 01 Good Hope which 
he discovered in 1488 As Galvano says he was allowed to see ihc 
Promised I-and but no* to enter m 


Brui 'Ooiumv — Joao dc Barros, Am, Dec i, bk 111 ch 4, c-d by 
A A Grl"o and G A Grlllo (1866 et icq ) , Duarte Pacheco Pereira, 
kmemldo tie situ erbis (see Raphael Bnsto, Introduction to Ins cditioi 
> aho ed by A da Silva Dias, 1905) A marginal note, probably 
hj Cmasfopher Columbus himself, on fol 13 of a cop\ of Pierre 
d Allly 5 In . 4 o mundl, now in the Colombo a it Seville fixis Duzs. 
return to Lisbon in Dec i(88 The writer says he was pri*<nl at 
Diaz s in'erview with the king of Portugal when the exploit r described 
jus voyage luid showed his route upon the chart he had kept S rt 1U0 
tha Journal a) the Pint \ oyatc oj l asen de Coma Hakluv 1 Society , 
™ L G Ravenswin (1898) , f 1 epcs dc Castanhcch Utslom, 
bk l tCoimb a 1551!, \ GalvSo, Pfcobrimentos tDiscovrri's o' the 
tor'll), Hakluv t Sodety (i86j) , T G Ravcnatein, '‘Socage* of C10 
and Dus Cito^raphual Journal, \ol xw (1900) 

DIAZO COMPOUNDS, Diazo compound u a terra u<-td 


m organic chemistry to describe two groups of compounds which 
have little in common except that they contain two nitrogen atoms 
in the molecule and can be obtained by the action of nitrous acid 
on certain primary amines One group is that of the aromatic 
diazo compounds which are of both industrial and theoretical im- 
portance and can be obtained from practically all primary aromatic 
amines, and the second, much smaller, group is that of the all 
phatic diazo compounds which are of no industrial importance but 
raise several points of theoretical interest 

AROMATIC DIAZO COMPOUNDS 
The first known compound of this group was prepared by 
P Gness at Marburg, Ger , m 1858 As Gness continued his 
work, first in London at the Royal College of Chemistry and later 
in the laboratories of Allsopp’s brewery at Burton on Trent, the 
technical importance of the compounds became rapidly apparent, 
and by 1863 azo dyestuffs derived from them were being manu 
factured and sold Their multifarious reactions, which lead to 
aromatic compounds of a large number of types, soon made aniline 
and the simple aromatic amines in general the most important 
intermediates known and gave great impetus to technical organic 
chemistry and especially to the utilization of coal tar as raw ma 
tenal for manufacture Later the protracted controversy about 
the structure of the compounds, with which the names of 
A Hantzsch and E Bamberger are associated, was of importance 
in the development of theoretical chemistry , it is noteworthy as 
being the first time that physicochemical methods were applied 
to the elucidation of organic structures and as leading to a clearer 
understanding and more precise formulation of the ideas of 
stereoisomerism and tautomensm 
Aromatic diazo compounds can exist in three distinct isomeric 
forms, the reasons for the structures given are summarized at the 
end of the article As usually prepared they are diazonium salts 
which contain the cation of a strong base, [ArN 2 ]OH, where Ar 
is an aromatic radical The free bases are hardly known since in 
alkaline solution they change into the normal diazotates which con- 
tain the anion of a weak acid, Ar N N OH, this is usually quite un- 
stable The normal diazotate ion can be converted by simple 
means into a more stable isomeric form, the isodiazotate ion 
Lastly, the weak acid liberated from an isodiazotate by acetic acid 
is known to change in certain cases into a neutral form to which 
the structure of a primary mtrosamine, ArNHNO, must be al 
lotted All these three last forms are reconverted into a diazonium 
salt by a mineral acid In general, all forms of a diazo compound 
are unstable, the diazotate usually the most, though certain isodiaz 
otates are sufficiently stable to be manufactured and sold as inter 
mediates in dye manufacture This instability has been a constant 
handicap m elucidating the structures of the isomeric forms 
The most important method of preparation is by the action of 
nitrous acid on a primary aromatic amine in presence of a mineral 
acid ArNH 2 +0N0H+HCl-»LArN 2 JCl + 2H 2 0 If the solid 
diazomum salt is required, the reaction can be carried out by pass- 
ing nitrous fumes into a paste of the amine hydrochloride and 
water, addition of alcohol and ether to the resulting solution pre 
cipitates the diazonium chloride The solid salts are explosive 
and are seldom prepared In the vast majority of cases an aqueous 
solution suffices and is obtained by adding sodium nitrite to a 
solution oi the amine in excess (two to three equivalents) of the 
mineral acid The temperature must usually be kept below xo° C 
during and after the reaction because of the decomposition of the 
diazonium salt at room temperatures and above Other methods 
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and are evolved as gaseous nitrogen and those m which thev are 
retained m the molecule of the product In the first class the diazo 
group is replaced b> some other group Examples are 

1 Replacement by hydroxyl, leading to a phenol, usually takes 
place easily by warming the aqueous solution of the diazomum 
salt 

[Ar N 2 ]C 1 + H 2 0 ArOH + N z + HC 1 
Side reactions may interfere, especially the coupling of the phenol 
with an undecomposed diazo compound, and this can be avoided by 
working in strongly acid solution or by passing steam into the so- 
lution to remove the phenol as formed 

2 Replacement by hydrogen is brought about by reducing 
agents such as formic acid, hypophosphorous acid and sodium stan 
mte Addition of alcohol often gives the same result but some 
times the ethoxy compound, ArOCjHs, is formed together with, or 
instead of, ArH This reaction is of value where an ammo group 
has been introduced to act as a powerful directing group for some 
desired substitution The amino group can later be eliminated by 
diazotization and replacement by hydrogen 

3 Replacement by halogen takes place readily with iodine since 
diazomum iodides decompose spontaneously into nitrogen and the 
lodo compound With chlorine the usual methods are to treat 
the diazomum chloride with cuprous chloride (Sandmeyer’s re 
action) or with finely divided copper (Gattermann’s reaction) 
Similar methods are used for bromine Fluorine is best introduced 
by precipitating the sparingly soluble borofluonde, [Ar Nz]BF<, 
by adding borofluoric acid to the solution The dry borofluonde 
decomposes smoothly on heating into boron trifluonde, nitrogen 
and the fluoro compound 

4 Replacement by cyanogen can be achieved by Sandmeyer’s 
method, by use of a solution of cuprous cyanide m potassium cya 
mde Since the product is a nitrile, it can be hydrolyzed to a car- 
boxylic acid and the reaction is valuable for effecting the change 
ArNHj-> Ar COOH 

Groups containing sulphur can be linked to the aromatic nng 
in a variety of ways and the processes are of technical importance 
since they give intermediates for the preparation of dyestuffs con- 
taining sulphur An example is to treat the diazo compound with 
potassium ethyl dithiocarbonate (xanthogenate) The product, 
Ar S CS OC2H5, can be hydrolyzed to the thiophenol, ArSH, or 
heated alone to give the thioether, ArSC 8 H 0 

Linkage between carbon atoms sometimes occurs m the decora 
position of diazomum compounds, especially when a new aromatic 
structure is formed An example is R Pschorr’s synthesis of 
phenanthrene-carboxyhr acid by the decomposition of diazotized 
0 amino -a phenylcinnamic acid 


tramline couples in alkaline solution with (3 niphthol tn give a red 
d>e (para red) rmii-h used for cotton 


+ NaO N N C«H, NO., 


N N— <( )>-NO,+NaOH 


COOH 


/ 


COOH 


CH = C / 

c5-»‘ oh > 

There is good evidence to show that the reactions mentioned so far 
are those ot the positively charged aromatic radical formed by loss 
of nitrogen from the diazomum cation 
Of the second class of reactions, in which nitrogen is not lost, an 
example is reduction to a hydrazine, ArNH NHa, this is carried out 
with stannous chloride or sulphites and is the general method for 
preparing the valuable reagents, pbenylhydrazme and its substitu- 
tion products An important example of this class is the coupling 
reaction which leads to the formation of azo compounds (9 v ) 
While the older view was that the diazomum ion does not couple, 
recent work shows that the most probable mechanism with phenols 
is coupling between the diazomum ion and the phenoxide ion, and 
with amines, coupling between the diazomum ion and the undis- 
sociated amine molecule (c/ Richard Wistar and Paul D Bartlett, 
“Kinetics and Mechanism of the Coupling of Diazomum Salts 
With Aromatic Ammes in Buffer Solutions,” J Am Chem Soc , 
vol 63, pp 4x3-417 [1941], Louis P Hammett, Physical Organic 
Chemistry [ 1 940] ) Coupling with aromatic amines and phenols is 
of technical importance since many of the ammoazo and hydroxy- 
azo compounds formed are useful dyes Thus, diazotized paranx- 


Coupling also takes place with aliphatic amines phenolic ethers 
aliphatic (3 ketomc esters and 0 diketones and with re ictive un- 
saturated hydrocarbons such as isoprene In some cases the prod 
uct first formed is not the azo compound, thus primary amines, 
both aliphatic dnd aromatic, often give diazoamino compounds 
ArN NNHR, such a product can, however, usually be trans 
formed into the azo compound Because of the technical impor 
tance of the reaction there is an enormous mass of empirical knowl 
edge on the rates of coupling and conditions and factors which 
affect the reaction Nevertheless, the actual mechanism remains 
to a large extent obscure 

Constitution of the Aromatic Diazo Compounds — The 
reasons for the structures of the various forms of a diazo com 
pound which have been given above can be summarized as follows 
a diazomum salt behaves as the salt of a strong base and resembles 
a salt of an alkali metal The carbonate is soluble in water with 
an alkaline reaction The salt must contain a cation similar to 
that of a quaternary ammonium salt and hence one nitrogen atom 
must be tetracovalent Christian Blomstrand's view that this cat 

ion is [ArN=N] is clearly correct In the normal diazotate, 
formed when the salt is treated with alkali in excess, the diazo 
group is an anion A change must have occurred m which the 
hydroxyl group becomes covalently linked in such a position that 
it has weak acidic properties F A Kekule’s formula, ArN NOH, 
satisfies this condition, the acidic properties finding a close parallel 
m those of the oximes (qv) which contain the group NOH 
Heated with excess alkali, the diazotate is converted into the iso- 
diazotate which, though more stable, resembles the normal diazo- 
tate in all its properties The two anions must be geometrical iso 
mers which can be represented by the formulas, 

Ar Ar 

\ \ 


A parallel case is that of the geometrically isomeric oximes 
(9 v ) The mam reason for this view is that a similar isomerism 
occurs m the diazo sulphonatcs, Ar N N SOaK, and the diazo 
cyanides, Ar N N CN, and all these cases must almost certainly 
anse from a common cause which can only be geometrical isom- 
erism In the diazo cyanides careful study of the physical prop- 
erties shows that any other type of isomerism is excluded It also 
shows that the more stable isomer has the trans configuration 
so that on the presumption that all the more stable forms have 
the same configuration the isodiazotate is I and the diazotate II 
Finally, treatment of an isodiazotate with a weak acid gives first 
the isodiazohydrate, Ar N N OH, itself a weak acid, and this in. 
chloroform solution changes into a yellow isomer which has no 
acidic properties The behaviour recalls that of the aliphatic mtro 
compounds, where a pseudo acid form exists, and suggests that the 
yellow solid is the primary nitrosamme, ArNH NO A point 
where there was still uncertainty at rmd-20th century was the 
constitution of diazomum salts in the solid state The sulphates 
and chlorides are colourless solids which behave as true salts, but 
some salts, notably the iodides, are so unstable that they hardly 
exist and the bromides are often yellow and less stable than the 



DIBDIN 


328 


chlorides Hantzsch’s view that an equilibrium of the type 
(Ar N=N)Br^=iAi N N Br exists would seem to have little to 
recommend it 

Diazo compounds of the aromatic type occur not only in the ben- 
zene and naphthalene senes but llso m most heterocyclic aromatic 
systems, such as pyrazules thiazoles indtmzoles \V ith pyridine 
and quinoline only the fi ammo compounds can be diazotized The 
reason why diazo compounds ot this kind are formed in the aro- 
matic but not in the aliphatic series has something to do with 
conjugation of the unsaturated diazo gioup with the aromatic 
system 

ALIPHATIC DIAZO COMPOUNDS 

These compounds contain the giouping >C Nj and are sharply 
differentiated from the aromatic diazo compounds in that they 
show neither basic nor acidic properties With the exception ot 
diazomethane, which is used in the laboratory as a methylating 
agent, they have little practical interest, but the ptoblem of the 
structure of the group was a subject of dispute for many years and 
was solved only when quantum mechanics gave a clearei picture 
of chemical valency 

There are three chief methods for obtaining these compounds 

1 Diazomethane, CH N , and diazoethene, CH 3 CHN die 
formed when mtroso N methyl (or ethyl) urethane is hydrolyzed 
with methanolic potassium methoxide There is evidence that an 
intermediate in the reaction is an unstable salt analogous to the 
aromatic diazotate, 

C 2 H 0 CO N(NO)CH 3 -* CH 3 N NOK CH N 2 
This method of H von Pechmann was modified by A Arndt, 
methylurea can be prepared from technical methylamine hydro- 
t Monde and potassium cyanate and forms an N-mtroso derivative 
which is hydroly zed to diazomethane The method was generalized 
bv J Kenner who showed that many primary aliphatic amines 
form addition compounds with mesityl oxide of foimula RCH 2 - 
NH (CHi)tC CHi CO CHj These are secondary amines and their 
mtroso derivatives give diazo compounds on hydrolysis 

2 A limited number can be prepared by Theodor Curtius’ 
method The vast majority of aliphatic primary amines react 
with nitrous acid to give the corresponding alcohol , aliphatic diazo 
compounds are, however, given by a few, such as esters of 
a armnoacids (but not the acids themselves), a ammonitriles and 
a ammoketoncs, such as « aminoacetophenone, CeH 6 CO CH« - 
NHj Diazo acetic ester is obtained this way 

3 Oxidation of the hydrazones of aldehydes and ketones is 
often a useful method Thus, diphenyldiazomethane, (CbH 5)*CN 2 , 
is obtained by shaking benzophenone hydrazone with yellow mer- 
curic oxide in cold petroleum ether for six hours 

The aliphatic dnzo compounds vary in stability over a wide 
range Those with hydrocarbon residues attached to the diazo 
g-oup arc coloured md unstable, those with 1 ctrbonvl nr nr 
bethoxy gronj on the next carbon itom such a c diazo-cmc e-'tr, 
arc pMeryedow and more ‘■table, v lnic those with two such gro >ps, 
as C&H.CO C>i! COCHj, are colourk'-s and compautivdy unre ic- 
tive, so much so th it at one ume they were allot Led a uificrent con 
slitulion Dinzorreihanp is a deep yellow gas boiling a.. — 23° C , 
Mghct members are liquids or low melting solids TViily al 1 cx- 
piode up rapid heating but are reason, ibly sunk m solution In 
some of their reactions there is a supcniciol resemblance to the 
arom iic diazo compounds in that nitrogen is lost from the mole 
eulc thus with dilme aqueous aods the elements 01 water are 
added on to give a hydroxy compound, >CN 2 >CHOH A 
Similar reaction take9 place with many classes of compounds con- 
taining the —OH, — NHj and NH groups and it is for this reason 
that diazomethane Is a valuable methylating agent When the 
diazo compounds decompose spontaneously, a variety of products 
is formed which arise from the reactions of the methylene radical 
formed by a simple loss of nitrogen from the molecule Thus, the 
ethylemc compound RR'C CRR' 15 a frequent product Another 
characteristic set of reactions is addition to unsaturated com- 
pounds These often take place without loss of nitrogen to give 
heterocyclic compounds of the pyrazole and pyrazolme senes 


Sometimes nitrogen is lost in a subsequent stage and a cyclopro 
pane derivative formed, a striking example is the addition of 
diazoacetic ester to benzene, one of the few reactions in which 
the latter shows simple ethylemc behaviour 

The structure of the characteristic group >CN„ was a matter of 
controversy for many years Curtius in i88 0 proposed the formula 

YT 

/ \N 

which was accepted until A Angcli m 1907 pointed out that the 
lelationship to hydrazones both in oxidation and reduction, was 
evidence for a straight chain formula which he wrote as >C = N 
—N Electron diffraction by diazomethane vapour (H Boersth, 
19,5; shows beyond doubt that the straight chain is correct 
Angeh s formula is, howevei, inconsistent with modern views on 
the valency of nitrogen and the actual structure must be that of a 
resonance h\ bud between = M — N and >C<=— N=N This 
view is supported by the known distances between the atoms of 
the group This is one of the few cases where no one formula 
based on the older ideas of valency can be satisfactorily given 
(T W J T ) 

DIBDIN, CHARLES (1745-1814), British composer and 
entertainei, was born in Southampton c March 4 From 1756 to 
1759 he was 1 chorister at Winchestei cathedral, m 1760 he was 
engaged as singer actoi at Covent Garden where his first operetta 
was produced in 1 764 Of a restless and irascible disposition, he 
lived an unsettled life and several of his theatrical ventures were 
ended by quarrels During an engagement as actor and composer 
at Drury Lane theatre (1768-76) he produced two successful 
works — The Wattrman (1774) and The Quaker (1775) Later 
(1785) his ballad opera, Liberty Hall, containing the song “The 
Bells of Aberdovey,” was also produced there His fame as a song 
writer rests mainly on the stirring sea songs he introduced into 
his one man “table entertainments" which were popular from 1789 
to 1806, the best known is “Tom Bowling ” 

In 1791 he optned his own theatre, the Sans Souci, and also be 
came his own publisher In addition to about 100 dramatic pieces 
and 1,400 songs, he wrote his autobiography, Professional Life 
(1803), a History of the Stage (1795; and The Musical Tour of 
Mr Dtbdtn, an account of his tour through England m 1787-88 to 
raise money for a projected, but abortive, visit to India He also 
wrote several novels He died in London on July 25, 1814 His 
sons, Charles and Thomas John Dibdin, were popular dramatists, 
and his grandson, Henry Edward Dibdin, was compiler of the 
Standard Psalm Turn Book (1857) 

DIBDIN, THOMAS FROGNALL (1776-1847), English 
bibliographer born at Calcutta, was the son of Thomas Dibdin, 
the sailor brother of Charles Dibdin He was educated at St 
John’s college, Oxford, and was entered at Lincoln's Inn After 
an unsuccessful attempt to obtain practice as a provincial counsel 
at Worcester, he was ordained at the close of 1804, being ap- 
pointed to a curacy at Kensington In 1823 he received the living 
at Exnmg m Sussex Soon afterward he was appointed by Lord 
Liverpool to the rectory of St Mary's, Bryanston square, which 
he held until his death 

The first of his numerous bibliographical works was his Intro- 
duction to the Knowledge of Editions of the Classics (1802), which 
brought him under the notice of the third Earl Spencer, who threw 
open to him the rich library at Althorp , he spent much of his time 
m it, and m 1814-15 published his Bibliotheca Spenceriana In 
1818 he was commissioned bv Earl Spencer to purchase books for 
him on the continent of Europe, an expedition described in his 
sumptuous Bibliographical, Antiquarian and Picturesque Tour in 
France and Germany (1821) Dibdin was the originator and 
vice president of the Roxburghe club, founded m 1812 
Other works of his arc Bibliomania (1809), Reminiscences of a 
Literary Life (1836), and Bibliographical, Antiquarian and Picturesque 
Tour tn the Northern Counties 0} England and Scotland (1838) 

DIBDIN, THOMAS JOHN (1771-1841), English dramatist 
and song writer, son of Charles Dibdin, the song writer, the 
composer of “Tom Bowling,” was bom on March 21, 1771 
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He was apprenticed to his m dern.il uncle, a London upholsterer, 
and later to William Rawlins, afterwards sheriff of London, from. 
Whose service he ran away to join a company of country pLyers 
He returned to London in 1705, hiving mimed two years before, 
and m the winter of 1 798-59 his Jcu and the Doctor wis produced 
it Covent Garden His 70 comedies, operas and firccs brought 
immense popularity to the writer and immense profits to the 
theatres It is stated that the pantomime of Mother Goose ( 1807) 
produced over £20,000 foi the management at Covent Garden 
theatre, and The High mettled Racei , adapLed is a pantomime 
from his father’s phy, £18,000 at Astley’s Dihdin was pioinpter 
and pantomime writer at Drury Lane until 1S16, when he took 
the Surrey theatre This ventuie proved disastrous After this 
he was manager of the Hiynnrhet, but without his old sui 1 1 ss, 
and his last years were passed m comparative poierly In 1S27 
he published two volumes of Reminiscences Of his songs “The 
Oak Table” and ‘ The Snug Little Island are well known He 
died in London on Sept 16, 1841 

See Rtmmsccnces of Thomas Dtbdtn (1S27) , and T R Dibdin 
The Dibdirts (1888) 

DIBRA (Serbian Debar), a fortified city in S Serbia, Yugo 
j 1 ivia, and the key to the upper valley of the B 1 ick Drill Pop 
(1931) 6,913, of Albanians, Bulgars and Serbs Theie ire two 
Serbian schools Cattle breeding is the chief occupation but some 
nnwe and tobacco are grown Iheie are sulphurous springs in 
the neighbourhood It was captured by the Serbs m the Balkan 
Wais (1912-13) and assigned to them by the Treaty of Bucha 
rest (1913) It was occupied by Bulgaria in 1941 

DIBRUGARH, a town of British India, lie idquarters of the 
Lakhimpur district of Assam, on the Dibru river about 4 m above 
its confluence with the Brahmaputra Pop (1941) 23 191 It is 
the terminus of steamer navigation on the Brahmaputra, and also 
ol a railway line, which connects with the Assam Bengal system 
The town contains a cantonment, the headquarters of the Assam 
Valley Light Horse and various educational institutions In 1900 
a medical school was established from a bequest by J Berry 
White, to tram hospital assistants for the tea gaidens 

DICAEARCHUS, of Messene m Sicily, Peripatetic philos 
opher and pupil of Aristotle, historian, and geographer, flourished 
about 3 20 B c He was a friend of Theophrastus, to whom he dedi 
cated the majority of his works Of his writings only the titles 
and a few fragments survive The most important of them was 
his fiios rrjs EXX&Sos ( Life in Greece ), m which the moral, 
political, and social condition of the people was fully discussed 
In his TnpoUtikos he described the best form of government is a 
mixture of monarchy, aristocracy , and democracy, and illustrated 
it by the example of Sparta Among the philosophical works of 
Dicaearchus may be mentioned the Lesbiakoi, a dialogue m three 
books, showing that the soul is mortal, to which he added a sup- 
plement called Konnthiakoi He also wrote a Description of the 
World, illustrated by maps, in which was probably included his 
Measurements of Mountains A description of Greece (150 iam- 
bics, in C Muller Frag hist Graec 1 238-243) was formerly 
attributed to him, but was really the work of Dionysius, son of 
Calhphon The De repubhea is supposed to be founded on one of 
Dicaearchus’s works 

The best edition of the fragments is by M Tiihr (1841), a work of 
great learning, see also a dissertation by F G Osann, Bettrdge eur 
rom und griech Literatur, fi pp 1-117 (1839) > Paulv-Wissowa, 
Realencyklophdie der klass ilterlumsvnss, v pt 1 (1903) 

DICE, small cubes of ivory, bone, wood or metal used in 
gammg (0 Fr de, derived from Lat dare, to give) The six sides 
of a die are each marked with a different number of incised dots 
m such a manner that the sum of the dots on any two opposite 
sides shall total seven Dice seem always to have been employed, 
as they still are, for gambling, and m games like backgammon 
There are many methods of playing, from one to five dice being 
used, the dice being thrown on to a smooth surface either from 
the hand or dice-box 

It is a remarkable fact that, wherever dice have been found, 
whether in the tombs of ancient Egypt, of classic Greece, or of 
the far East, they differ in no material respect from those m use 


to day, the elongated ones with rounded ends found m Roman 
graves having been not dice but tali, or knuckle bones Eight- 
sided dice have comparatively lately been introduced 111 France is 
aids to children m learning the multiplication table The teetotum, 
or spinning die, used m many modern games, was known in an 
cient times m China and Japan 

The mcieased popularity of the more elaborate forms of gaming 
has resulted in the decline of dicing One method is to throw thrte 



times with thiee dice If one or more sixes or fives are thrown 
the first time, they may be reserved, the other throws being 
made with the dice that arc left The object is to throw three 
sixes = 18 or as near that number as possible 
The most popular foim of pure gambling with dice at the 
present day is craps, or crap shooting, a simple foim of hasaid, 
of French origin Two dice are used Each player puts up a 
stake and the first player may cover any or all of the bets He 
then “shoots,” * c , throws the dice from his open hand upon the 
table If the sum of the dice is 7 or 1 1 the throw is a nick, or 
nattral, and the player wins all stakes If the throw is either 2, 

3 or 12 it is a crap, and the player loses all If any other number 
is thrown it is a point, and he continues until he throws the same 
number again, in which case he wins, or a 7, in which case he loses 
Poker dice are marked with ace, king, queen, jack, ten and nine 
spot Five are used and the object is, m three throws, to make 
pairs, triplets, full hands or fours and fives of a kind, five aces 
being the highest hand Straights do not count 
History — Dice were probably evolved from knucklebones 
The antiquary Thomas Hyde, in his Syntagma, records his opin- 
ion that the game of “odd or even,” played with pebbles, is nearly 
coeval with the creation of man It is almost impossible to trace 
clearly the development of dice as distinguished from knuckle- 
bones, on account of the confusing of the two games by the 
ancient writers It is certain, however, that both were played m 
tunes antecedent to those of which we possess any written rcc 
ords Sophocles, in a fragment, ascribed their invention to Pala- 
medes, a Greek, who taught them to his countrymen during the 
siege of Troy, and who, according to Pausanias (on Corinth, xx ), 
made an offering of them on the altar of the temple of Fortune 
Herodotus ( Clio ) relates that the Lydians, during a period of 
famine m the days of King Atys, invented dice, knucklebones 
and indeed all other games except chess The fact that dice have 
been used throughout the Orient from time immemorial, as has 
been proved by excavations from ancient tombs, seems to point 
clearly to an Asiatic origin Dicing is mentioned as an Indian 
game m the Rig veda In its primitive form knucklebones was 
essentially a game of skill, played by women and children, while 
dice were used for gambling, and it was doubtless the gambling 
spirit of the age which was responsible for the derivative form of 
knucklebones, in which four sides of the bones received different 
values, which were then counted, hke dice 
Gambling with thiee, sometimes two, dice (k(i 0 oi) was a very 
popular form of amusement m Greece, especially with the upper 
classes, and was an almost invariable accompaniment to the sym 
posium, or drinking banquet The dice were cast from conical 
beakers, afid the highest throw was three sixes, called Aphrodite, 
while the lowest, three aces, was called the dog Both in Greece 
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and Rome diiierent modes of counting were in vogue Roman 
dice were called tesserae from the Greek word for four, indicative 
of the four sides The Romans were passionate gamblers, espe- 
cially m the luxurious days of the empire, and dicing was a 
favourite form though it was forbidden except during the Satur- 
nalia The emperor Augustus wrote in a letter to Suetonius con- 
cerning a game that he had played with his friends “Whoever 
threw a dog or a six paid a denarius to the bank for every die, and 
whoever threw a Venus (the highest) won everything” In the 
houses of the rich the dice-beakers were of carved ivory and the 
dice of crystal inlaid with gold Mark Antony wasted his time 
at Alexandria with dicing, while, according to Suetonius, the 
emperors Augustus, Nero and Claudius were passionately fond of 
it, the last named having written a book on the game Caligula 
notoriously cheated at the game, Domitian played it, and Com- 
modus set apart special rooms in his palace for it The emperor 
Verus, adopted son of Antoninus, is known to have thrown dice 
whole nights together 

Fashionable society followed the lead of its emperors, and, in 
spite of the severity of the laws, fortunes were squandered at the 
dicing table Horace derided the youth of the period, who wasted 
lus time amid the dangers of dicing instead of taming lus charger 
and giving himself up to the hardships of the chase Throwing 
dice for money was the cause of many special laws in Rome, 
according to one of which no suit could be brought by a person 
who allowed gambling in his house, even if he had been cheated 
or assaulted Professional gamblers were common, and some of 
their loaded dice are preserved in museums The common public- 
houses were the resorts of gamblers, and an old fresco is extant 
showing two quarrelling dicers being ejected by the indignant host 
That the barbarians were also given to gaming, whether or not 
they learned it from their Roman conquerors, is proved by Taci- 
tus, who states that the Germans were passionately fond of 
dicing, so much so, indeed, that, having lost everything, they 
would even stake their personal liberty Centuries later, during 
the middle ages, dicing became the favourite pastime of the 
knights, and both diemg schools ( scholae dectorum ) and guilds of 
dicers existed In France both knights and ladies were given to 
dicing, which repeated legislation did not abolish In India and 


vol i, pp 243-4) 

North American Indians are said to have played dice as far 
back as 1636 In his revelations of the time, Father Brebeuf 
gives long accounts of the game, the causes for its being played 
apd the excesses in gambling to which it led Even up to about 
i86o t the Indians were known to stake all they had, frequently 
losing all their earthly possessions Dice or Craps was a popular 
game among the American soldiers m France during World War 
I, the Afro Americans possessing a marked fondness for the 
“bones 1 * 

DICENTRA* a genus of perennial herbs of the fumitory 
family (Fumariaccac), containing 15 species, natives of Asn and 
North America, 8 of which occur m the United States and Canada 
They are mostly low or stemless plants, a few of which are culti- 
vated for their attractive deeply cut or dissected foliage and hand- 
some irregular flowers. The familiar bleeding-heart (D spec - 
tabshs) of the gardens, with showy rose-red, heart shaped flowers, 
w* men or more long, is a native of Japan The eastern bleeding- 
heart (£> extmta), with pink, narrow, heart-shaped flowers, about 
* on 8i of the Allegheny Mountain region, and the western 
bleeding heart (D formosa), with similar rose-purple flowers, 
of mountain woods from California to British Columbia, are both 


more 01 less cultivated Other noteworthy American species are 
the Dutchman’s breeches (D cucullaria), one of the most attrac- 
tive wild flowers of eastern North America, the squirrel corn (D 
canadensis), of similar range, the small tubers of which resemble 
grains of Indian corn (maize) , and the golden ear drops ( D 
chrysantha), a smooth, stiff stemmed plant, 2 ft to 5 ft high, 
with large pamcled clusters of yellow flowers, widely distributed 
m California (See Dutchman’s Breeches ) 

DICETO, RALPH DE (d c 1202), dean of St Paul s, Lon 
don, and chronicler, is first mentioned in 1152, when he received 
the archdeaconry of Middlesex He was probably bom between 
1120 and 1130, ot his parentage and nationality nothing is known 
Diceto was selected, in 1166, as the envoy of the English bishops 
when they protested against the excommunications launched by 
Becket About 1180 he became dean of St Paul’s In this ofhee 
he distinguished himself by careful management of the estates, bv 
restoring the discipline of the chapter, and by building at his 
own expense a deanery house Diceto’s most important histori 
cal works, the Abbreviations Chronicornm and the V magma 
Historiarum, cover the history of the world from the birth of 
Christ to the year 1202 The former, which ends in 1147, is a work 
of learning and industry, but almost entirely based upon extant 
sources The latter, beginning as a compilation from Robert dc 
Monte and the letters of Foliot, becomes an original authonty 
about 1x72, and a contemporary record about 1181 The 
Vmagmes is a valuable authority for the last years of the leign 
of Henry II and for the reign of Richard I 
See the introduction to W Stubbs’s edition of the Historical Works 
of Diceto (Rolls ed 1876, 2 vols ) Diceto’s fragmentary Domesday of 
the capitular estates has been edited by Archdeacon Hale in The 
Domesday of St Paid’s, pp 109 ff (Camden Society, 1858) 

DICEY, EDWARD (1832-1911), English writer, son of 
T E Dicey of Claybrook Hall, Leicestershire, was born on May 
iS, 1832, and educated at Tnnity college, Cambridge, where he 
took mathematical and classical honours He visited the United 
States in 1862, and in 1863 wrote Six months in the redtral 
States , in which he took the part of the North He was called 
to the bar in 1875, became a bencher of Gray’s Inn in 1896, and 
was treasurer m 1903-04 He was connected with the Daily 
Telegraph from 1862 onwards as leader writer and then as special 
correspondent, and after a short spell m 1870 as editor of the 
Daily News, he became editor of the Observer, a position which 
he held for 19 years Of his many books on foreign affairs perhaps 
the most important are his England and Egypt (1884), Bulgaria, 
the Peasant State (1895)1 'Che Egypt of the Future (1907) He 
died in London on July 7, 1911 
His brother Albert Venn Dicey (183S-1922), English jurist, 
was educated at Balliol college, Oxford, and was called to the bar 
at the Inner Temple m 1863 He held fellowships successively 
at Balliol, Trinity and All Souls’, and from 1882 to 1900 was 
Vmenan professor of law He became QC in 1890 His chief 
works are the Introduction to the Study of the Law of the Con 
stitution (1885, 6th ed 1902), a standard work on the subject, 
England’s Case against Home Rule (1886) , A Digest of the Law 
of England with Reference to the Conflict of Laws (1896), and 
Lectures on the Relation between Law and Public Opinion in 
England during the jgth century (1905) He died on April 7,1922 
DICHOTOMY, literally a cutting asunder, the technical term 
for a form of logical division, consisting m the separation of a 
class into two sub classes, one of which has and the other has 
not a certain quality or attribute (Gr Sl x a, apart, rkpveiv, to 
cut) Men may be thus divided into white men and men who are 
not white, each of these may be subdivided similaily On the 
principle of contradiction this division is both exhaustive and ex- 
clusive, there can be no overlapping, and no members of the 
original genus or the lower groups are omitted This method of 
classification, though formally accurate, has slight value in the 
exact sciences, partly because at every step one of the two groups 
is merely negatively characterized and may be unreal, it is useful, 
however, in setting forth clearly the gradual descent from the 
most inclusive genus (summum genus ) through species to the 
lowest class ( mfima species), which is divisible only into individ- 
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ual persons or things (Set, Division ) In astronomy the terra 
is used for the aspect of the moon or of a planet when apparently 
half illuminated, so that its disc has the form of a semicircle 
DICK, ROBERT (1811-1866), Scottish geologist and hot 
amst, was born in Tullibody, Clackmannanshire, the son of an 
officer of excise He became a baker and worked at his trade until 
his death in Thurso on Dec 24, 1866 He never published any 
thing, but from 1835 onwards, when he first discovered fossils m 
the Caithness flags, he sent his specimens to Hugh Miller and 
others His heibanum, which consisted of about 200 folios of 
mosses, ferns and flowering plants, is now stored, with many of 
his fossils, in the museum at Thurso 

DICKCISSEL ( Spiza amencand), a common North American 
bird between the Rockies and the Alleghenies from Minnesota 
and western Ontario southward It is recognized by its yellow 
breast, wing-band, sides of throat and eye streak, and is slightly 
over 6 in long It is brownish in colour, with chestnut shoulders, 
and the black crescent at the bottom of its white throat gives it 
the name of black-throated bunting 
DICKENS, CHARLES JOHN HUFF AM (iSn-rSyo) 

the most popular and perhaps the greatest of English novelists, 
was bom on Feb 7, 1812 in Landport, a division of Portsea, 
in a house in Mile End terrace, Commercial road The house can 
be identified and is m some sense a popular shrine or memorial, 
enabling the sightseer to link up m one journey two of the most 
romantic national names, associating Dickens with Portsea and 
Nelson with Portsmouth But beyond this symbolic and almost 
legendary local interest, the actual address indicates little more 
than the drifting and often decaying fortunes of the class and 
family from which he came It would be an exaggeration to com 
pare it to Lant street, in the Borough, of which, it will be re- 
membered, “the inhabitants were migiatory, disappearing usually 
towards the verge of quarter day ” But there is the note of some- 
thing nomadic about the social world to which he belonged We 
talk of the solid middle class, he belonged, one might almost say, 
to the liquid middle class, certainly to the insecure middle class 
His father, John Dickens, was a clerk in the Navy Pay Office, and 
all through life a man of wavering and unstable status, partly by 
his misfortunes and partly by his fault It is said that Dickens 
sketched him in a lighter spirit as Micawber and in a sadder and 
more realistic aspect as Dornt The contrast between the two 
men, as well as the two moods, should be a warning against the 
weakness of taking too literally the idea of Dickensian "onginals ” 
The habit has done grave injustice to many people, such as Leigh 
Hunt, and it may involve a grave injustice to John Dickens, and 
perhaps an even graver injustice to Mrs John Dickens, nee Eliz- 
abeth Banow, whom a similar rumour reports as the real Mrs 
Nickleby Some may question, not without gnef, whether there 
really could be a real Mrs Nickleby But in any case there cer- 
tainly could not be a man who was both Dornt and Micawber 
The truth is that we shall misunderstand from the beginning the 
nature of the Dickensian imagination, if we suppose these things 
to be mechanical portraits m black and white, taken by “the 
profeel machine,” as Mr Weller said It is the whole point of 
Dickens that he took hints from human beings , and turned them, 
one may say, into superhuman beings But it is true that John 
Dickens was of the type that is often shifted from place to place, 
and this is the chief significance of Charles Dickens’s connection 
with Portsea, or rather of Hs lack of connection with it He can 
only have been two years old when the household moved for a 
shoit time to London and then for a longer time to Chatham It 
was perhaps lucky that the formative period of his first child- 
hood was also the most fortunate period of his not very fortunate 
family The dockyard of Chatham, the towers of Rochester, the 

of K”"* p-'iilJ *-o b"* 


331 

greater profit, from a random heap of old novels that included 
much of the greatest English literature and even more of the 
type of hteratuie from which he could learn most, Roderick 
Random and Robmson Crusoe and Tom Jones and The Vicar oj 
Wakefield 

He can hardly have been ten years old when the household 
was once more upon the march John Dickens had fallen heavily 
into debt, he continued the tendency to change his private ad- 
dress, and his next private address was the Debtors’ Prison of 
‘he Marshalsea Ills wife, the mother of eight children of whom 
Charles was the second, had to encamp desolately in Camden 
Town and open a dingy sort of “educational establishment ” 
Meanwhile the unfortunate Charles was learning his lessons at a 
very different sort of educational establishment After helping 
his mother in every sort of menial occupation, he was thrown 
forth to earn his own living by tying and labelling pots of blacking 
in a blacking warehouse at Old Hungerford Stairs The blacking 
was symbolical enough, Dickens never doubted that this piece of 
his childhood was the darkest period of his life, and he seems 
indeed to have been in a mood to black himself all over, like the 
Othello of the Crummies Company Of his pessimistic period, 
of the heartrending monotony and ignominy, he has given little 
more than a bitter abbreviation in David Copperfield But he was 
storing up much more than bitterness, it is obvious that he had 
already developed an almost uncanny vigilance and alertness of 
attention By the time his servitude came to an end, by his father 
falling into a legacy as he had fallen into a jail (there was really 
a touch of Micawber in the way in which things turned up and 
turned down for him) the boy was no longer a normal boy, let 
alone a child He called his wandering parent “the Prodigal 
rather”, and there was something of the same fantastic family 
inversion in the very existence of so watchful and critical a son 
We are struck at once with an almost malicious maturity of satire , 
some of the best passages of the prison life of the Pickwicks and 
the Dornts occur in pnvate letters about his own early life He 
had shared, of course, the improvement in the family condition, 
which was repiesented in his case by a penod of service as a clerk 
to a Mr Blackmorc, a Grays Inn solicitor, and afterwards m the 
equally successful, and much more congenial, occupation of a 
newspaper reporter and ultimately a Parliamentary reporter His 
father had taken up the trade, but his son was already making 
a mark m it, as reporter to The True Sun, The Mirror of Parlia- 
ment and The Morning Chronicle In all these aspects and atti- 
tudes, at this time, he appears as alert, sharp-witted and detached , 
recalling that sort of metallic brightness which an observer at this 
period so often saw flash upon his face It is worthy of note, be- 
cause certain healthy social emotions which he always championed 
have somewhat falsified his personality in the eyes of the pngs 
whom he loved to rap over the head He was a genuine champion 
of geniality, but he was not always genial, certainly not only 
genial One of his earliest sketches, published not long after this 
time, was a defence of the Christian festivity of Christmas 
against the Puritans and the Utilitarians, it was called “Sunday 
Under Three Heads ” All his life he defended valiantly the pleas- 
ures of the poor, and insisted that God had given ale and rum, 
as well as wine, to make glad the heart of man But all this has 
clouded his character with fumes of mere conviviality and irre- 
sponsibility which were very far from being really characteristic 
Even in youth, which is the penod of irresponsibility, Dickens 
appears in some ways as highly responsible He was in sharp re- 
action against the futility of ins family, he was both ambitious 
and industrious , and there were some who even found him hard 
In many moods he had as angry a dislike of the Skimpoles as of 
the Gradgnnds 

Indeed he had come in more ways than one to the high turning- 
point of his fortunes His marriage and his first real literary work 
can be dated at about the same time He had already begun to 
write sketches, chiefly in The Old Monthly Magazine, which were 
In the broadest sense caricatures, of the common objects of the 
street or the market place They were illustrated by Cruikshank, 
and in these early stages of the story the illustrator is often more 
important than the author This was notoriously true of his next 
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and perhaps his greatest experiment, but it is typical in any case 
of his time and his time of life The prose sketches were signed 
“Boz” and the signature had become a recognized pseudonym 
when Messrs Chapman and Hall, the publishers, approached him 
with the suggestion of a larger scheme A well known humorous 
artist of that epoch, Seymour, was to produce a senes of plates 
illustrating the adventuies, or misadventures, of the Nimrod 
Club, a group of amateur sportsmen, destined to dwindle and yet 
to grow infinitely gn iter m the single figure of Mr Nathaniel 
Winkle Dickens consented to write the letter piess, which was 
little more than a running accompaniment like an ornamental boi 
der around the driwmps, and in that stnnge fashion, secondary, 
subordinate and even trivial, fiml fanned itself in the human 
fancy the epic and pantomime of Pulwnk (1S37) Dickens pel 
suided the publishers to let the Pickwuk Club represent more 
varied interests or eccentricities retained Mi Winkle to repre- 
sent or misrepresent the original notion of sport, and by that 
one stroke of independence cut himself free from a stale fashion 
and started a new artistic adventure and revolution He gave 
as one of his reasons the fact that he had no special knowledge 
of sports or games, and proceeded to drive his aigument home 
triumphantly by his description of the cricket-match at Dmgley 
Dell And yet that cricket-match alone might illustrate exactly 
the game which Dickens so gloriously won, and why that wild 
and ill instructed batsman has had so many thousand runs and 
is not out What did a few mistakes m the description of cricket, 
or even m the description of real life, matter in a man who could 
invent that orator at the cricket dinner, who complimented the 
defeated eleven by saying, with the gesture of Alexander, “If I 
were not Dumkins, I would he Luffey, if I were not Podder, I 
would be Struggles”? Men do not read that sort of thing to learn 
about cricket, or even about life, but to find something more 
living than either There had broken through the entanglements 
of that trumpery bargain a force of comic genius which swallowed 
up its own origin and excuses, a wild animal big enough to eat 
all its direction labels People forgot about Seymour, forgot 
about sport, forgot about the Nimrod Club, soon forgot about the 
Pickwick Club They forgot all that he forgot and followed what- 
ever he followed, much bigger and wilder game than any aimed 
at by the mere gun of Mr Winkle The track of the story 
wandered, the tone of the story changed, a servant whom Pick- 
wick found cleaning boots in an inn-yard took the centre of the 
stage and towered even over Pickwick, Pickwick from being a 
pompous buffoon became a generous and venerable old English 
gentleman , and the world still followed that incredible transfor- 
mation scene and wishes there were more of it to this day This 
was the emergence of Dickens into literature It had, of course, 
many secondary effects in life One was the first and almost the 
most bitter of his quarrels, Seymour may be excused for having 
been annoyed at the relations of artist and author being thus 
turned upside down m a whirlwind, but Seymour was not there- 
fore necessarily justified m saying, as he did say and his widow 
long continued to say, that Dickens had gamed glory from an- 
other man’s ideas Nobody, we may well imagihe, believes that 
the oration of Sergeant Buzfuz or the poem of Mrs Leo Hunter, 
were Mr. Seymour’s ideas Dickens had an inexhaustible torrent 
of buch ideas, and no man on earth could pfetend to have pro- 
vided them But it is true that m this quarrel, as in others, 
some found a touch of sharpness and acid self defence m Dickens, 
and he was never without his enemies Hjs ideal was certainly 
the leisure and geniality of Pickwick , but he was fighting rather 
too hard for his own hand and had too much at stake and too 
pressing a knowledge of poverty to be anything but practical 
As Pickwick was the foundation of his public life, his mar- 
riage was naturally the foundation of his private life, and in this 
also he has been an object of criticism as he was certainly an ob- 
ject of sympathy Very little good is done by making guesses 
about a story of which the spiritual balance and proportion were 
probably never known to more than three or four people It is 
sufficiently significant that those who were nearest to it, and who 
survive to speak or rather to be silent, agree m laying no very 
heavy blame upon anyone Involved One of the principals of the 


Morning Chronicle , George Hogarth, had been so much struck by 
the “Boz” sketches as to insist on an improvement m the payment 
of the writer, he introduced Dickens to his family and especially 
(we may say) to his daughters, vvith all of whom the young jour 
nalist seems to have been on very friendly and even affectionate 
terms One of them, Catherine, he marned, and ceitamly married 
for love, but not perhaps with the sort of love which gives a man 
a full and serious realization of what he is doing It is the pathos 
of the story that in a sense the friendship outlasted the love, for 
another sister, who understood him bettei, remained his friend 
long after his marnige had become a prolonged misunderstanding 
All this, however, happened long afterwards, for the moment his 
marriage may be taken as maiking his step mlo security and 
success, especially as he wis piobably stimulated and, is it were, 
intoxicati-d, by a romance that brought him into more refined 
social surroundings than his own From that moment he was 
launched as a popular writer and a power in the woild, and he 
never went back, until lie died of popularity thirty years after 
wards 

It is notable that his next work was Oliver Twist (1838), 
which might be meant for a contrast to Pickwick If the first 
trick had succeeded, nobody could accuse the conjurer of trying 
the same trick twice He was probably proud of proving his 
range, but he was certainly courageous in testing his popularity 
It is true that Oliver Twist consists of a queer mixture of melo- 
drama and realism , but both the realism and the melodrama are 
deliberately dark and grim Nevertheless it is fortunate that 
with his second book he thus brought into play what may be 
called his second talent It is too common to compare his humour 
with his pathos, for indeed there is no comparison But there 
really is a comparison between his humour and his horror, and 
he really had a talent for a certain sort of horror, which is exactly 
rendered by the popular phrase of supping on horrors Tor there 
is a sort of lurid conviviality that accompanies the panic, as if 
the nightmare could accompany and not follow the heavy meal 
This suppressed vitality is due to his never for an instant losing 
the love of life, the love of death, which is despair and pessimism, 
was meaningless to him till he died The sort of horror which 
afterwards conceived the death of Krook is already found m 
Oliver Twist, as in that intolerable repetition throbbing m the 
murderer’s ears, "will wash out mud-stains, blood stains” and so 
on For the rest, the plot is preposterous and the flashes of fun 
excellent but few, yet there is another aspect of the book which 
makes it important m the story of Dickens It is not only the 
first of his nightmare novels, but also the first of his social tracts 
Something of social protest could be read between the lines of 
Pickwick in prison, but the prison of Pickwick was very mild 
compared with the charitable almshouse of Oliver Dickens is 
witness, with Hood and Cobbett and many others, that the 
workhouse was felt by all generous people as something quite 
unnaturally new and hard and inhuman It is sometimes said that 
he killed Bumble, it would be truer to sav that, by making 
Bumble live, he created something by which it will always be pos- 
sible to kill bureaucracies 

Whethei we call the transition from Pickwick to Oliver Twist 
a change fronj comedy to tragedy, or merely a change from farce 
to melodrama, it is notable that the next act of Dickens is to 
mix the two in about equal proportions Having shown how 
much he can vary, he tries to show how well be can combine 
It is worth noting because it explains much of the failure as well 
as the success of his art as a whole We may even say that, to 
the last, this sort of exhibition of power remained his principal 
weakness When the critics, like those of The Quarterly, called 
him vulgar, it meant nothing except that the critics themselves 
were snobbish There is nothing vulgar about drinking beer or 
describing the drinking of beer, or enjoying the humours of really 
humorous people who happen to black boots, like Sam Weller 
But there is something just a little vulgar about professing to be 
a Universal Provide?, a man who writes not only something that 
he wants to write, but dny thing that anybody wants to read Any- 
thing in his work that can really be called failure Is very largely 
due to this appetite for universal success There is nothing 
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wrong about the jester laughing at his own jokes, indeed they 
must be very poor jokes if even he cannot laugh at them Dickens, 
m one of those endless private letters which are almost more en 
tertaining than his published novels, describes himself as “a gentle 
man with rather long hair and no neckcloth, who writes and grins, 
as if he thought he was very funny indeed”, and so he was But 
when he set out to prove that he was not only very funny, but 
very pathetic, very tragic, very powerful, he was not alwajs en 
joying the sense of power over his work, he was enjojmg the 
sense of power over his audience He was an admirable actor in 
private theatricals, and sometimes, unfortunately, they were 
public theatricals And on this side of his character he had the 
proverbial itch of Toole to act Hamlet When he was rendering 
the humours of the ciowd, he was that lather rare thing, a real 
democrat But when he was trying to command the tears and 
thrills of the crowd, he was something of a demagogue, that is, 
not one mingling with the crowd but one trying to d izzle and to 
drive it One of the ways in which he displayed this attribute, 
if not of vulgarity at least of vanity, was m his habit, fiom this 
time onwards, of running side by side m the same book about 
five different stones m about five different styles It pleased the 
actor m him to show his versatility and his ease m turning from 
one to the other He did not realize clearly enough that in some 
of the parts he was a first-rate actor and in some a second rate 
and in some a fifth-rate actor He did not remind himself that 
though he turned to each topic with equal ease, he did not turn 
to each with equal effect But, whatever the disadv uitages of the 
universal ambition, it definitely dates from the period of his 
next book Ptckmck has a prevailing tint of gaiety and Oliver 
Tvnst of gravity, not to say grimness, but with Nicholas Ntcl lebv 
(1839) we have the new method, which is like a pattern of bright 
and dark stripes The melodrama is if possible even more melo- 
dramatic than in Oliver Twist, but what there is of it is equally 
black and scowling But the comedy or farce has alreidy dis 
played the rapid lapenmg of his real genius in letters Theie is 
no better company m all literature than the strolling company of 
Mr Vincent Crummies, though it is to be hoped that m any 
convivial meeting of it, Miss Snevellicci will remember to invite 
her incomparable papa Mr Mantalim also is one of the great 
gifts of Dickens to the enduring happiness of humanity Tor the 
rest, it is very difficult to take the senous part of the story seri- 
ously There is precious little difference between the rant and 
claptrap of the Crummies plays, which Dickens makes fun of, 
and the rant and claptrap of Ralph Nickleby and Mulberry Hawke 
which Dickens gravely narrates to us All that, however, was of 
little consequence either immediate or permanent Dickens was 
not proving that he could write smooth and probable narratives, 
which many people could do He was proving that he could create 
Mantalim and Snevellicci, which nobody could do 
Nevertheless, this pretence of providing for all tastes, which 
produced the serio-comic novel, is also the explanation of the 
next stage of his career There runs or recurs throughout his whole 
life a certain ambition to preside over a more or less complex 
or many-sided publication, a large framework for many pictures, 
a system of tales within tales like the Arabian Nights or the tales 
of the Tabard It is the ambition that he afterwards gratified by 
becoming the editor of two magazines. Household. Words and 
All the Year Round But there is here something of a shadow 
of the original meaning of the word magazine, in the sense of a 
shop, and another hint of that excessive desire to keep a shop 
that sells everything He had been for a time editor of something 
of the sort in Bentley’s Miscellany, but the final form taken by 
this mild and genial megalomania (if we may so describe it) was 
the plan which Dickens formed immediately after the success of 
Nicholas Nickkby The senal scheme was to be called, “Master 
Humphrey’s Clock," and was to consist of different stones told 
by a group of fnends With the idea of making them the more 
fnendly he turned some of them into old fnends, reintroducing 
Mr Pickwick and the two Wellers, though these characters were 
hardly at their best, the author’s mind being already on other 
things One of these things was a historical novel, perhaps con- 
ceived more m the romantic manner of Scott than the prosaic 
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manner of Smollett, which Dickens generally followed It was 
called Barnaby Rudge (1840) and the most interesting part of 
it perhaps is the business of the Gordon Riots, and the mob that 
has a madman for its mascot and penny dreadful prentice for 
its comic relief But there is also a plot as complicated as, though 
rather clearer than, that of Oliver Twist, a plot that intensely 
interested the detective mind of Poe Barnaby Rudge, however, 
is not so directly Dickensian as the romance that preceded or the 
romance that followed it The second story, somewhat insecurely 
wedged into rhe framework of Master Humphrey’s Clock, was 
The Old Curiosity Shop (1841), as the opening and some of the 
references in the story still vaguely attest The public reception 
of this story very sharply illustrates what has been said about the 
double character of his success On the one side was his ti ue sui 
cess as a craftsman carving figures of a certain tjpc, generally 
gargoyles and grotesques On the other side was his inferior suc- 
cess as a jack of-all-trades tending only too much to be a cheap 
jack As a matter of fact, The Old Curiosity Shop contains some 
of the most attractive and imaginative humour in all his humor 
ous work, there is nothing better anywhere than Mr Swiveller’s 
imitation of the brigand or Mr Brass’s funeral oration over the 
dwarf But in- general gossip and association, everything else 
m the story is swallowed up in the lachrymose subject of Little 
Nell Tbeie can be no doubt that this unfortunate female had 
a most unfortunate effect on Dickens’s whole conception of his 
literary function He was flattered because silly people wrote 
him letters imploring him not to let Little Nell die , and forgot 
how man> sensible people there were, only hoping that the Mar- 
chioness would live for ever Little Nell was better dead, but she 
was an unconscionable long time dying , and we cannot altogether 
acquit Dickens of keeping her lingering m agony as an exhibition 
of Ins power It tended to fix him in that unfortunate attitude, 
of something between a showman and a magician, which explains 
almost all the real mistakes of his life 
About this time a very determining event interrupted his purely 
literary development, his first visit to America It was destined to 
have, apart from any other results, a direct effect upon his next 
book, which was Martin Chuzzlemt (1844) There were, of 
course, many purely practical and personal elements in the crit- 
icism which lie directed against the western democracy An unjust 
copyright law, or one which he at any rate thought very unjust, 
had enabled Americans to pirate his most popular works , and it 
would seem that the people he met were, m their breezy way, but 
little inclined to apologize for the anomaly But it would be 
very unjust to Dickens to deny that his sense and sensibility 
were alike irritated by some real divisions in the international 
relation There were things in the American culture, or lack of 
culture, which he could not be expected to understand but which 
he might reasonably be expected to dislike His English law- 
abiding liberalism would in any case have been startled by a cer- 
tain streak of ferocity and persecution that there really is m the 
Americans, just as he might have recoiled from the same fierce- 
ness in the Insh or the Italians But in the Americans it was 
also connected with something crude and incomplete m the soci- 
ety, and was not softened by tradition or romance He was also 
both annoyed and amused at the Amencan habit of uttering 
solemn idealistic soliloquies and of using rhetoric very rhetorically 
But all these impressions are important chiefly as they changed 
the course of his next important narrative , and illustrated a cer- 
tain condition or defect of his whole narrative method 
All these early books of Dickens, from Pickwick onward, 
appeared, it must always be remembered, serially and in separate 
parts They were anticipated eagerly like bulletins, and they 
were often written up to time almost as hastily as newspaper 
reports One effect of this method was that it encouraged the 
novelist m a sort of opportunism and something of a hand to 
mouth habit of work And a character that always belonged, 
m varying degrees, to his novels is first and most sharply illus- 
trated m Martin Chuzzlemt The earlier numbers, though they 
contained the two superb caricatures called Pecksniff and Mrs, 
Gamp, had not for some reason been so popular as the caricatures 
called Pickwick and Miss Squeers Dickens was already beginning 
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to show something of that feverish fatigue which was the natural 
reaction of his fervid industry He feared that the public was 
bored with the book, he became perhaps subconsciously a little 
bored with it himself He conceived the bold idea of breaking the 
story in the middle and putting in a purple patch woven from 
his wild memories of the Yankees It was completely successful, 
in the comedy sense, but it is worth noting that Dickens did 
something cunously Dickensian m thus suddenly sending Martin 
Chuzzlewit across the sea to America It is not easy to imagine 
Thackeray suddenly hurling Pendennis from Mayfair into the 
middle of Australia, or George Eliot dislodging Felix Holt and 
flinging him as far as the North Pole The difference was partly 
the result of the Dickensian temper and partly of the method of 
publication But it will be well to remember it for there is 
more than one example of what looks like a positive change of plan 
m the Dickens stones, made more possible by this early habit of 
not producing the work of art as a whole Some have suggested 
that the degeneration of Boffin was originally meant to be real, 
and his rather clumsy plot an afterthought and the same idea has 
figured in the reconstructions of Edwin Drood 
At this point there is a break m the life of Dickens, in more 
ways than one It is represented by his decision to hve abroad 
for a time, chiefly on grounds of economy, the last lingering 
results of the relative failure of Martin Chuzzlewit He took a 
villa in the neighbourhood of Genoa in 1844, and he and his 
family, already a fairly large one, settled down there with a 
certain air of finality that deserved for a time the name of exile 
But it is curious to note that the literary work done there has 
something of the character of an interlude, and indeed of a 
rather incongruous interlude Tor it was in that Italian landscape 
that he concentrated on a study so very domestic, insular and 
even cockney as The Chimes (1845), and industriously continued 
the senes of short Christmas stories which had recently begun 
in the very London fog of A Christmas Carol (1843) Whatever 
be the merits or demerits of the Christmas Carol, it really is a 
carol, m the sense of being short and direct and having the 
same chorus throughout The same is true in another way of The 
Chimes, and of most thmgs that occupied him m his Italian home 
He had not settled down to another long and important book, and 
it soon became apparent that he had not settled down at all He 
returned to London, the landscape which for him was really 
the most romantic and even histone, and did something so 
ominously typical of the place and time as almost to seem like 
tempting Providence He became the first editor of the Daily 
News, a paper started to maintain those Liberal, if not Radical 
opinions of which he always shared the confident outlook and the 
humane simplicity He did not long remain attached to the edi- 
torial chair or even to the metropolis, for this was the most rest- 
less period in all his restless life He immediately went back to 
Lausanne and immediately wanted to go back to London It 
seems probable that this break in his social hfe corresponded to 
a break m his artistic life which was m a sense just about to 
begin all over again and begin at the other end He did indeed 
Write one more full size novel of the earlier type, Dombey and 
Stm (1846-48) | hut It has Very much the character of the wind- 
ing up of an old business, like the winding up of the Dombey firm 
at the (aid of it It is comic as the earlier books were comic, and 
no praise can be higher, it is conventional as the earlier plots 
■were conventional, and never really pretended to be anything else, 
it contains a dying child upon the pattern of Little Nell, it con- 
tains a very amusing major much improved from the pattern of 
Mr Dewier But underneath all this easy repetition of the old 
dexterity and the old clumsiness the mind of the conjurer is 
already elsewhere Dombey and Son was more successful m a 
business ssiBe than Martin Chuzzlewit, though really less success- 
ful in many others Dickens settled again 111 England m a more 
prosperous style, sent his son to Eton and, what was more sensa- 
tional, took a rest It was after a long hobday at Broadstairs, in 
easier circumstances more favourable to imaginative growth and 
a general change of view, that there appeared in 1850 an entirely 
new novel In an entirely new style 
There is all the difference between the hfe and adventures of 


David Copperfield and the life and adventures of Nicholas Nickle- 
by, that there is between the hfe of Charles Dickens and the life 
of Amadis of Gaul The latter is a good or bad romance, the 
former is a romantic biography, only the more realistic for being 
romantic For romance is a very real part of hfe and perhaps the 
most real part of youth Dickens had turned the telescope round 
or was looking through the other end of it, looking perhaps 
into a mirror, looking m any case out of a new window It 
was life as he saw it, which was somewhat fantastically , but it was 
his own life as he knew it, and even as he had lived it In other 
words, it is fanciful but it is not fictitious, because not merely 
invented in the manner of fiction In Pickwick or Nickleby he 
had in a sense breathed fresh imaginative hfe into stock char- 
acters, but they were still stage characters, m the new style he 
may be extravagant, but he is not stagey That vague glow of 
exaggeration and glamour which lies over all the opening chap 
ters of David Copperfield, which dilates some figures and dis 
torts others, is the genuine sentimentalism and suppressed pas- 
sion of youth, it is no longer a convention or tradition of carica- 
ture There are men like Steerforth and girls like Dora, they are 
not as boys see them , but boys do see them so This passionate 
autobiography, though it stiffens into greater conventionality at 
the real period of passion, is really, m the dismally battered 
phrase, a human document But something of the new spirit, 
more subtle and sympathetic but perhaps Jess purely creative, 
belongs to all the books written after this date The next of the 
novels in point of time was Bleak House (1853), a satire chiefly 
directed against Chancery and the law’s delay, but containing 
some brilliant satire on other things, as on the philanthropic fool 
whose eyes are m the ends of the earth But the description of the 
feverish idleness of Rick has the new note of one for whom a 
well meaning young man is no longer merely a “first walking 
gentleman ” After a still more severe phase in Hard Times (1854) 
(historically important as the revolt of a Radical against the 
economic individualism which was originally identified with Radi- 
calism) he continued the same tendency in Little Dornt (1857)1 
the tone of which is perhaps as sad as anything illustrated by 
Dickensian humours can be, broke off into an equally serious 
and more sensational experiment in historical romance in A 
Tale of Two Cities (1859), largely an effect of the influence of 
Carlyle, and finally reached what was perhaps the height of his 
new artistic method in a purely artistic sense He never wrote 
anything better, considered as literature, than the first chapters 
of Great Expectations (1861) But there is, after all, something 
about Dickens that prevents the cntic from being ever quite con- 
tent with criticizing his work as literature Something larger 
seems involved, which is not literature, but life, and yet the very 
opposite of a mere recorded way of living And he who remembers 
Pickwick and Pecksniff, creatures like Puck or Pan, may some- 
times wonder whether the work had not most life when it was 
least lifelike 

The stretch of stories following on David Copper field, from 
1850 onwards, fall into the framework of another of Dickens’s 
editorial schemes, and this time a much more successful one 
He began to edit Household Words, in which some, though not 
all of his later tales appeared, and continued to do so until he 
exchanged it in 1859 for another and similar periodical called 
All the Year Round Just as we find him about this time induced 
at last to settle down finally in a comparatively comfortable edi 
tonal chair, so we find him at last settled more comfortably m a 
domicile that could really be called a home, when, returning at 
last to his beloved Rochester district on the great road of Kent, 
he set up his house at Gads hill It is sad to realize that thiB 
material domestic settlement had followed on a moral u ns ettle- 
ment, and the separation of Dickens and his wife, by agreement 
(of which the httle that needs saying has already been said) had 
already taken place m 1856 But indeed, even apart from that 
tragedy, it is typical of Dickens that his repose could never be 
taken as final His life was destined to end in a whirlwind of an 
entirely new type of activity, which none the less never inter 
rupted that creative work which was the indwelling excitement of 
all his days He wrote one more complete novel, Our Mutual 
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Friend (1864-65), and it is more complete than most Indeed it 
is one of the best though not one of the most Dickensian of the 
Dickens novels He then turned his restless talent to something 
in the nature of a detective story, more m the manner of lus 
friend Wilkie Collins, the sort of story which begins by asking a 
question , in this case a question about the secret and the sequel 
of the fate of the hero, Edwin Drood The question will never be 
answered, for it was cut short by the only thing that could be 
more dramitic than the death of the heio, the death of the 
author Charles Dickens was dead 

He died very suddenly, dropping from his chair at the dinner 
table, m the year 1870 at the comparatively carl} ige of liflj 
eight A death so abrupt, and essentially so premature, could not 
but raise doubts about the wisdom of his impetuous industry and 
debates almost as varied as those round the secret of Edwin 
Drood But without exiggenting any one of tlu elements tbit 
contnbuted to it, we miy note that tht very list phase of his 
life was a new phase, and was almost entirely filled with his new 
activity m giving public readings from his works Hi had gone 
to America once more in tht November of 1867, with this jnr 
ticular purpose, and his campugn of public spe iking in this style 
was truly American in its scope and scale If he hid indeed been 
unjust to America as a writer, it is curious that he should hive 
reached his final popularity and perhaps his final collapse, in a 
character so supremely American Differences exist about how 
far he exaggerated the function or how far his biographer txig 
gerated the danger, but his own letters, ragged with insomnu 
and impatience, full of desperite fatigue and more despeiate 
courage, are alone enough to show that Me was playing a very 
dangerous game for a man approaching sixty But it is certainly 
true, as is alleged on the other side, that this was nothing new 
m the general conduct of Ditkens, that he had long ago begun 
burning the candle at both ends, and there have been few men, 
in the matter of natural endowments, with so great and glorious 
a candle to burn 

He was buried in the Poet’s Corner of Westminster Abbey, and 
new and v ulgar as many critics had called his work, he was far 
more of 1 poet than many who were buried there as poets He 
left a will commending his soul to God, and to the mercy of Jesus 
Christ, and leaving his works to the judgment of posterity , and 
in both respects the action was symbolic and will remain signifi- 
cant in history Intellectually limited as he was by the rathei 
cheap and cheery negations of an age of commercial rationalism, 
he had never been a bitter secularist or anti clerical , he was at 
heart traditional and was drawn much more towards Anglican 
than Puritan Christianity, and his greatest work may yet prove 
to be the perpetuation of the joyful mystery of Christmas On 
the other side, he his suffered and may suffer again the changes 
m the there fashions of criticism, but his work was creative, it 
added something to life, and it is hard to believe that something 
so added will ever be entirely taken away The defects of Ins 
work are glaring, they hardly need to be detected, they need the 
less to be emphasized because, unfortunately, he always empha- 
sized them himself It may be a fault, it is certainly a fact, that 
he enjoyed writing his worst work as much as his best 

The charge of exaggeration is itself exaggerated It is also, 
which is much more important, merely repeated mechanically, 
without any consideration of its true meaning Dickens did exag 
gerate, but his exaggeration was puiely Dickensian In this sense 
his very vulgarity had the quality of distinction Mere overstate 
ment, to say that a tall man is ten feet high, to say that a fiosty 
morning froze Niagara, this is something relatively easy to do, 
though sometimes very cleverly done, especially by Americans 
But the distinction of Dickens can be stated even in the common 
charge against him He is said to have turned men into monsters 
of humour or horror, whereas the men were really commonplace 
and conventional persons m shops and offices If any critic de 
preciates the Dickensian method as mere overstatement, the 
answer is obvious, let him take some of these commonplace 
people and overstate them He will soon discover that he lias not 
the vaguest notion of what to overstate He will soon realise that 
it is not a simple matter of mere exaggeration, in the sense of 
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mere extension It is not a matter of making a man i little taller 
or a morning a little colder, the challenge to imagrailion is not 
whether he can exaggerate, hut whether he can find an> thing worth 
exaggerating Now the genius of Dickens consisted in seeing in 
somebody, whom others might call merely prosaic, the germ of a 
sort of prose poem There was in this or that man’s attitude, or 
iffectation, or habit of thought, something which only needed a 
touch of exaggeration to be a charming fant isy or a dramatic con 
tradiction The books of Dickens are in fact full of bores, of 
bores who do not bore us, merely because they did not bore him 
We have all of us heard a hundred times the tiresome trick of 
public speakeis of asking themselves rhetorical questions whieh 
they do not want answered Any of us might have heard a fat 
Dissenting minister doing it at a tea party and thankfully for 
gotten all about him But Dickens sci/ccl on the fallacy and turned 
it into 1 fmtasv into Mi Cludbinds dcinmds to know why lie 
could not fly, or his wild and heiutiful apologue about the ele 
phint ind the eel We till of the power of drawing people out 
and that is the n< irist parallel to the powei of Dickens He 
drew ruls and reels of highly coloured cancaturc out of an or 
dinary person, as dazzlmgly as a conjuiei draws reels and reels ot 
highly coloured pipu out ot an oidinary hat But if anvbody 
Hunks the conjuring trick is easy to perlorm, let him try it with 
the next ordiniry person he sets The exaggeration is always the 
logic il extension of something that really exists, but genius ap 
pears, first in seeing that it exists, and second in seeing that it will 
bear to be thus exiggerited That is something totally different 
from giving a mm a long nose, it is the delicate surgical separa 
tion or extension of a living nerve It is carrying a ludicrous tram 
of thought further thin the actual thinker carries it, but it re 
quires a little thinking It is miking fools more gloriously foolish 
than they can be in this vale of tears, and it is not every fool 
who can do it 

There were other reasons for the injustice in the particular case 
of Dickens Though his chiracters often were caricatures, they 
were not such wild caricatures as was supposed by those who had 
never met such chaiacters And the critics had never met the 
characters, because the critics did not live in the common life of 
the English people , and Dickens did England was a much more 
amusing and horrible place than it appealed to the sort of man 
who wrote reviews in The Quarterly, and, m spite of all scientific 
progress or social reform, it is still The poverty arid anarchy of 
Dickens’s early life had stuffed his memory with strange things 
and people never to be discovered in Tennysom 111 country houses 
or even Thackerayan drawing-rooms Poverty makes strange bed 
fellows, the same sort of hedfellows whom Mr Pickwick fought 
for the recovery of his nightcap I11 the vivid phrase, he did in 
deed live m Queer street and was acquainted with very queer 
hsh And it is something of an irony that his tragedy was the 
justific ition of Ins farce He not only learnt m suffering what he 
taught 111 song, but what he rendered, so to speak, 111 a comic 
song 

It is also true, however, that he caught many of these queer 
fish because he liked fishing m such troubled waters A good ex- 
ample of this combination of opportunity and eccentricity is to 
be found in Ins affection for travelling showmen and vagabond 
entertainments of all sorts, especially those that exhibited giants 
and dwarfs and such monstrosities borne might see in this truth 
a sort of travesty of all his travesties It would be easy to suggest 
a psychological theory, by which all his irt tended to the antics of 
the abnornnl, it would also be entirely false It would be much 
truer to siy that Dickens created so many wild and fantastic cari- 
catures because he was himself commonplace He never identifies 
himself with an} thing abnormal, in the more modem manner In 
his travelling show, the Giant always falls far short of being a 
Superman And though he was tempted only too easily to an 
obvious pathos, there was never anything particularly pathetic 
about his dwarfs His fun is more robust , and even, in that sense, 
more callous The truth is that Dickens’s attitude to the abnormal 
has been misunderstood owing to the modern misunderstanding of 
the idea of the normal He was in many ways a wild satirist, but 
still a satirist, and satire is founded on sanity He had bis teal 
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Cockney Imitations But h» mo derajon but ^ 

a liber y for it allowed him to hit out mi lU d rcct. in: s it w p ml}cal study (l9a6) , P Delate, Dickens et to France 

precisely because he had an ordinary and sensible \ ilw ot JiU (ig2?) , R Strauss Dwkcm> A Portrait m Pencd (1928) , E Wagcn- 
that he could measure the full madness both of Giadgnnd s greed jjtecht Tin Man Charles Dickens (1929) , see also G E B Saintsbury, 
or Micawbei’s improvidence It was because he was what we call Dickens, Chap X, Vol XIII, Camb Hist Mod- Lit 

commonplace that Dombey appeared to him so stiff or Jellaby so DICKENSON, EMILY (1830-1886), American poet, was 
slovenly In a later generation a real person often assumed such born on Dec 10, 1830, at Amherst, Mass , where her grandfather, 
an unaal pose and lost the power of merely laughing at it, as, for Samuel Fowler Dickinson, had been one of the founders of the 
example, when Oscar Wilde said seriously all that Skimpole had town, church and college Her father, Edward Dickinson, was a 
said absurdly The Victonan commonsense was not a complete lawyer and treasurer of the college her mother, Emily Norcross 
commonsense, and Dickens did suffer from having a narrower cul Dickinson, a model New England housewife who “did not care 
tme than Swift or Rabelais But he did not suffer from being sen for thought ” In all her heredity, according to her biographer, 
siblc, it was even more from Ins sense than his sensibility, it was traced back nine generations in America and 13 111 England, there 
from a sort of inspired irritation and impatience of good sense, is nothing to explain her genius — nor to confute it As a child 
that he was able to give us so radiant a fairyland of fools she went to public school, went berrying and chestnutting, learned 

His literary work pioduced of course much more than a literary the household arts and crafts As a girl she made a herbarium, 
effect He was the last great poet, in the true sense of maker, who embroidered the usual book marks, and wrote sentimental letters 
made something for the people and was m the highest sense pop- m the verbose style of the time In the fall of 1847 she entered 
ular He still gives his name, not to a literary clique, but to a South Hadley seminary, where she studied chemistry, physiology 
league or fellowship numbering thousands all over the world In and Enghsh composition, and where she was “cramped, curbed and 
this connection it is often noted that he achieved many things repressed in every natural desire or impulse ” She left the sem- 
evtn considered as a practical political and social reformer He mary in 1848, rc entered Amherst academy for a while, and then, 
let light into dark corners, like the dens of dirt and brutality often except for the lectures of the resident and visiting professors 
called schools, especially in Yorkshire, he probably had much to and her own reading, her education was finished The winter of 
do with making the professional nurse a duller but more reliable 1853 she spent in Washington, where her father was serving two 
person than Mrs Gamp, it is likely enough that his vivid descrip terms m Congress, and on a visit to Phdadelphia m the spring 
tions, assisted by the whole trend of the time, hastened the ex experienced an unhappy love affan — she firmly renouncing the 
tinction of ordinary imprisonment for debt and clarified much of man because she would not “wreck another woman’s life ” This 
the original chaos of Chancery But precisely because this has possibly influenced the change from an apparently normal, witty 
often been snd, it will be well not to say it too often It has the young woman, to an increasingly mystical poet By 1862 she 
effect of making his satire appear much more superficial and utili had practically withdrawn from the world, venturing out of her 
tanan than it really was, for the great satirist is concerned with father’s house only at dusk to attend to her plants, but remaining 
things not so easily destroyed We do more honour to Dickens always the “ecstatic daredevil, shy paradox,” to her brother’s fam 
in noting the evils he did not destroy than those he did The Ry and to a very few intellectual friends She died at Amheist 
eager worship ot a man merely wealthy, however dull and trivial, on May 16, 1886 During her lifetime she had allowed only three 
which appears in the affair of Merdle, has by no means disap 0 r four of her poems to be published Ip 1892 her friend, Col 
peared from our own more recent affairs The pompous old Bar Thomas Wentworth Higgmson, published a small collection with 
nncle and the agreeable young Barnacle are still almost as much a success almost unparalleled in American literature, but it was 
alive as m Dickens’s day The sweeping away of a genuine gentry, no t until 1924 that her complete poems and her Letters were pub- 
m the person of Mr Twemlow, on the tide of a new plutocracy, h s hed, making her work generally accessible Her poetry has been 
represented by Mr Veneering, has gone much further than in described as suggestive of William Blake in its “flashes of wholly 
Dickens’s day But this makes Dickens’s satire the more rather original and profound insight into nature and life ” She her 
than the less valuable to posterity The other mood, which pic- se lf has been described as the epigrammatical Walt Whitman, and 
tures all such abuses as things of the past, tends not to reform but she remains a strange and entirely original genius, “defiant of 
only too much to repose , and to the peipctuation of a rather snob outward form, sometimes obscure, at times inscrutable,” but more 
bish and paltry version of the Dickensian tradition In that spirit often with a perfection m the mating of word and idea that has 
we may hear to this day a Stiltstalkmg telling the House of Com ra rely been achieved 

mons that Stiltstalkings have perished before the march of prog- See The Complete Poems of Emily Dickinson, edited by Martha 
ress, or in the law courts a Buzfuz quoting Buzfuz and jeering at Dickinson Bianchi (Boston, 1923) , Martha Dickinson Bianchi, Life 
himself as an extinct monster Letters of Emily Dtchnson, T W Higgmson, Catlyle's Laugh 

The futu-c of the fui- of Dickens i>, no part of the Dickens mmer tRarI Ampnnjltain 

record and a rv dubious ii.ri n. Mn. Dukco-, criticism '■on.L DICKINSON, JOHN (1732-1808), American statesman 
have suggl ,er, ,ha his glm , will , c,o »c new 1 i-hion. su.coed “J P^Phleteer, was born in Talbot county, (Md ) Nov 8, 
t K ose he s in/etl, o'bJ hue said, t Vw equal!* reasonably ^ i H T i 1 f I, (Dd) ‘ ” 

tbfL the dilfucnce ,L-c'< fade* wnen all the 1 iXon, h ive giov 1 74 °’ *‘ ucbed under private tutors, read law, and, m 17 S 3 , en- 

old, and th- tooph ints and Cm., ic ha e oulhved ihe.r te f' d ^ Ml ? dle , TempfcLondon Returning to America m 
descendin'!, a, well their eontemp in.., - Hu then 1 in bo no 7S J- ^ Practised law m Philadelphia and started, m 1760, his 
question of the importance 01 D.cku.- is 1 mur n cv„nL m his- £«£“““ caree t r Since Pennsylvania and Delaware were under 
ior> , a sort of tonl! ."ration and 1i.1n.tv1u ion 111 the \trv heart thc Proprietor and the same governor, he acted m the same 
of wiiat is called the i 0 nve ltionil \ lctorun cia, a naked llin.e of capaCl ^ at ° r b ° th colonl 1 e ™mb e r of the 

mere natural gernu,, Inching oul in a man withou eul'urc, with- ass, f" bl £ President of the executive council, and representative 
out tradition, without help Pom hi-tone religions or philosophies “ ‘ he Continental Congress He was sent from Pennsylvania 
or f-om the glut fncign schools, and levelling a light tbit never to «f Stamp Act Congress (1763), served foi a time as private, 
was on si a or land it only m thc long fantastic shadows that it .’fn? brigadier general, m the Delaware militia, and repre- 
threw from comir on thjngc (G k C ) sen ted Delaware at the Annapolis Convention of 1786 and the 

Bibliocrapsv , — W Bagehot Charles Dickens, Preface to Cheap peden jl Constitutional Convention of 1787 He was most lmpor- 
Ealhop of Works of Dickens , J 1 01 -ter, Lire of Cn dries t,ut ’ however, ns the Penman of the Revolution” Scarcely 

Dickens 3 vols (1872-71), new ed b> J Le> '1928), Ma , Dichciis, Jnv ot ber writer of the day presented arguments so numerous 
AttoZ!?, D,cken 5 ^ l8,B) ’ G h . rh ‘?« rt0 » LharU, Darkens so timely and so popular He drafted the "Declaration of Rights’’’ 
H®, ° f * e Stam P Act Congress, “Petition to the King” and the 

W’kms, Charles Dickens m Amerca (ign) , h P Whipph Cf-ar'ts ,^ < dress ‘° fhe Inhabitants of Quebec” of the Congress of 1774, 
Dickens, 1 vol#, (1912), A C Swmbirnc, Charles Dickens (new lo, 1 1C second ‘ Petition to the King” and “Articles of Confedera- 
191D, w Dexter, The London of Dicken (1923), The hut of uon” of the Second Congress Most influential of all however 
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were Letters Fiom a Famur m Pennsylvania written in 1767-68 
in condemnation of the lownshend rets of 1767, in which he 
rejected speculative natural rights theories and appealed to the 
common sense of the people through simplt legal arguments By 
opposing the Declaration of Independence he lost his popularity 
and never entirely regained it As the representative of a small 
state, he ch impioned the principle of state equality m the Consti 
tutional Convention, but he was one of the tirst to advocate the 
compromise, which was finally adopted providing for equil repre- 
sentation in one house and pioportional lepresentation in the 

After the adjournment of the convention he defended its work 
m a series of forceful letters signed ‘Tabius’ Largely through 
his influence Delawaie and Pennsylvania were the first two states 
to ratify the constitution Dickinson s interests weie not txclu 
sively political He helped to found Dickinson colltge (named 
in his honour) at Cailisle Pa m 1 7S5 wis the first piesident of 
its board of trustees and was for many yeirs its benefactor 

He died Feb 14, 180S, and was buried m the 1 nends’ burial 
ground m Wilmington, Del 

See C J Stillc, “Lite and 'Times of John Dickinson ” Memoirs of 
the Historical Souetv oj Peiinnlvauui vol xm (Philadelphia, 1891), 
P L Ford (ed), “The Writings of John Dickinson,” Ibid, vol xiv 
(189?), R R Richaids, "The Lift ind Chaiatlcr of John Ditkm- 
son ” Delawaie Historical Society Papers no 50 

DICKINSON, WILLOUGHBY HYETT DICKINSON, 

ist Baron (1859-194,,), British pohticnn, was born April 9, 
1859, the son of a British parliament man 

He attended Eton and Trinity college, Cambridge university, 
studied law and was called to the bar in 1S84 He served on the 
London county council from 1889 to 1907 and served as its chan- 
man in 1S99 

He was chairman of the London Libeial federation, 1896-1918, 
and was made a privy councillor m 1914 He w is created ist 
Baron Dickinson of rains wick in 1930 and joined the Labour party 
in the same veai 

Lord Dickinson, who was chairman of the I eague of Nations 
society, 1915-18, was one of the originators of the Leigue of Na- 
tions In 1923 he was substitute delegate to the Geneva assembly 
He was also life president of the \\ orld Alliance for Promoting 
International Friendship Through the Churches 

He died at Painswich, Eng on June 1, 1943 

DICKINSON, a city in the southwestern part of North Da- 
kota, US, on the Heart river and federil highway 10, at an 
altitude of 2,430 ft , the county scat of Stark county It is a divi 
Sion point on the Northern Pacific railway, which has repair shops 
there 

The population by the 1950 federal census was 7,469 Dickin- 
son is the shipping point for a farming and grazing region, and 
has large livestock sales rings, lignite coal mines, a plant for the 
manufacture of briquets and a concrete block plant One of the 
state teachers’ colleges is located there, and the state agricultural 
college established a branch of the agricultural experiment station 
in Dickinson 

A bureau of reclamation dam, 'a portion of the Missouri bism 
project, spans the Heart river 1 mi W of the city The city was 
settled about 1882 and incorporated in 1900 
DICKSEE, SIR FRANCIS BERNARD (1853-1928), 
English painter, born in London on Nov 27, 1853, son of Thomas 
Dicksee, artist, was president of the Royal academy m 1924 
He belongs to the older academic school, whose aim was to express 
poetic sentiments in a realistic pictorial form His pictures are 
painted with extreme sensibility and his execution is always skilful 
and competent 

Two of his principal works were bought under the Chantrey be- 
quest for the Tate gallery “Harmony” (1877) and “The Two 
Crowns” (1900) 

He died Oct 17,1928 

DICKSON, SIR ALEXANDER (1777-1840), British ar- 
tillerist, attuidel the Royal Military academy He entered the 
royal artillery in 1794 

Dickson served in Minorca (1798), it Malta (1800), in the 
Montevideo expedition (1806-07) and m 1809 accompanied Ho- 
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worth to the peninsula as brigade major of the aitillery In the 
end he became commandei of the whole ol the util lei y of the 
allied army md though still only a substintive captain in the 
British service he had under his orders about 8 000 men At 
Vitoria, the battle of the Pyrenees and Toulouse he directed the 
movements of the artillery He servtd on the artillery stiff at 
Quatre Bras and Waterloo, and subsequently commanded the 
British billering tram at the sieges of the 1 rench fortresses left 
behind the advancing allies 

He died a maior geneial and G C B in 1840 He was an early 
fellow of the Royal Geographical society 

His dimes kept in the ptmnsula wete the main source of informa- 
tion used in Duncan’s Hisloty oj tht Jtosial Artillery 

DICKSON, SIR JAMES ROBERT (1832-1901), Austral 
nn statesman, was born in Plymouth Eng , on Nov 30, i8j 2 In 
1S54 he umgiated to Victor) 1 but after several years spent in that 
colony md in New South Wiles, he settled in 1862 111 Queensland 
where he vis connected with (he Royal Bank of Queensland He en- 
tered the Queensland house of isst mblv in- 187., and became minis 
tu of works (1876), treisuier (1876-79 and 1883-87), acting pre 
mier (1SS4), but resigned in 1887 on the question of taxing hnd 

In 1889 he retired from business and spent three years in Europe 
before resuming political hie He fought tor the introduction of 
Polynesian labour on the Queensland sugar plantations at the gen- 
eril election of 1892 and wis elected to the house of assembly in 
that year and igain at the elections of 1893 and 1896 He became 
secretaiy for railways in 1897, minister for home affairs in 1808, 
represented Queensland in the federal council of Australia in 1896 
and at the postal conference at Hobart in 1898, and in 1898 be- 
came premie 1 His energies weie now devoted to the formation 
of an Australian commonwealth He secured the reference of 
the question to a plebiscite, the result of which justified his an 
ticipations 

He resigned the premiership m Nov r8gg, but in the ministry 
of Robert Philp, formed m the next month, he was reappointed to 
the offices of chief secretary and vice president of the executive 
council which he had combined with the office of premier He 
represented Queenshnd in 1900 at the conference held in London 
to consider the question of Australian unity, and on his return was 
appointed minister of defense 111 the first government of the 
Australian commonwealth 

He died at Sydney on Jan 10, 1901, in the midst of the festivities 
attending the inauguration of the new state 

DICKSON CITY, a borough of Lackawanna county, Pa , 
U S A , in the anthracite region It is on the Lackawanna river, 
5 mi NE of Scranton, and is served by the Delaware and Hud- 
son, the Erie, and the New \ ork, Ontario and Western railways 
The population in 1950 was 8 948 and in 1940, 1 1,548 

DICOTYLEDONS, in botany, the larger of the two great 
classes of angiosperms (q v), embracing most of the common 
flower bearing plants The name expresses the most universal 
character of the class, the importance of which was first noticed 
by John Ray, namely, the presence of a pair of seed leaves or 
cotyledons in the plantlet 01 embryo contained in the seed The 
embryo is generally suiroundcd by a larger or smaller amount of 
foodstuff (known as the endosperm) which serv es to nourish it in 
its development to form a seedling when the seed germinates, fre 
quently, however, the whole of the nourishment for future use is 
stored in the cotyledons themselves, which in that case become 
thick and fleshy 

In germination of the seed the rudimentary root at the distal 
dnd of the hypocotyl develops the primary root, this is usually 
followed bv growth of the hypocotyl which carries the cotyledons 
above ground, where they become the first green leaves of the 
plant Lying betw een the bases of the cotyledons and terminat- 
ing the axis of the plant is the first stem bud (epicotyl of the em- 
bryo) 

hire and manner oE growth of the adult plant show variety, 
from the sin ill herb Lasting for one season only to the forest tree 
living for centuries The arrangement of the conducting tissue in 
the stem is characteristic, a transverse section of the very young 
stem shows a number of distinct conducting strands — vascular 
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bundles — arranged in a ring round the pith, these soon become 
united to form a closed ring of phloem and wood separated by a 
liver of cambium In perennials the stem shows a regular in 
crease in thickness eich >ear by the addition of a new ring of 
wood ouUide the old one — for details of structure see Plants and 
Plant St itnce inatomy of Plants 
A similar growth occuis in the root This increase in the diam- 
eter of stem and root is correlated with the increase m leif area 
each season, caused by the continued production of new leaf- 
bearing branches A charnctenstic of the class is afforded by the 
complicated network formed by the leaf veins — well seen in a 
skeleton leaf from which the soft parts ha\e been removed by 
maceration The parts of the flower are most frequently arranged 
in lives or multiples of fives, for instance, a common arrangement 
is as follows — five sepals, succeeded by five petals, ten stamens in 
two sets of five md five or fewer carpels An arr ingement m fours 
is less frequent, while the arrangement in threes so common in 
monueoLvledons is rare in dicotvledons In some familits the 
parts are numerous, chiefly in the case of the stamens and the 
carpels as m the buttercup and other members of the Ranun- 
culaceae and m the Rosaceae 

Die characters of the flower and fruit are described m the ar- 
ticles Fiower, rRurr, and Seed 
DICTATING MACHINES see Orncn Machines and 
Appliances 

DICTATOR, in modem usage, a ruler enjoying extraconstitu- 
tional power, in ancient times, an extraordinary magistrate in the 
Rom in commonwealth (from the Lat dictarc, frequentative of 
dictre ) The earlier official title was magister populi, which may 
mean “head of the host ’ as opposed to his subordinate, the magister 
eqmtum, who w is “head of the cavalry ” Emphasis was thus laid 
on the military aspect of the dictatorship and in fact, the office 
seems to have been instituted for the purpose of meeting a military 
crisis too serious for the annual consuls with their divided com- 
mand The repression of civil discord was one of the motives for 
the institution of a dictatorship This function of the office is at- 
tested by the internal history of Rome In the crisis of the agita- 
tion it Lhe time of the Licmian laws (367 bc) a dictator was ap- 
pointed, and in 314 bc a dictator was created for purposes of 
criminal jurisdiction ( quaestiombns exercendis ) The dictator ap 
pointed to meet the dangers of war sedition or crime was described 
as the “administrative dictator” (ret gerundae causa ) He held 
office for six months 

The powers of a dictator were a temporary revival of those of 
the kings, with some limitations The dictator was never con- 
cerned with civil jurisdiction His military authority was confined 
to Italy, and his power of life and death was limited By the lex 
Valeria of 300 ic he was made subject to the right of criminal 
appeal ( provocatto ) within the limits of the city But all the 
magistrates of the people were regarded as his subordinates The 
dictator was nominated by one of the consuls But the senate 
claimed authority over the magistrates, and suggested not only the 
nomination but also the name of the nominee After nomination, 
the fa* cunala confirmed the dictator’s impenum (see Comitia) 
The first dictator is said to have been created m 501 b c , the 
last of the “administrative” dictators belongs to the year 216 bc 
The epoch of the Second Punic War was marked by experiments 
with the office, such as the election of Q Fabius Maximus bv the 
people, and the codictatorship of M Minucius The emergency 
office of the early and middle republic Ins little in common with 
Lhe dictatorship as revised by Sulla and bv Caesar Ostensibly to 
prevent its further abuse, M Antonius 111 44 n c earned a law 
abolishing the dictatorship 

Modern dictators, like the anuent ones, have taken over the 
reins of government in times of emergency but they have used the 
powers thus gained to establish a permanent, autocritic and some- 
times despotic rule In this they resemble the uicient tyrants 
rather than the ancient dictators Both Benito Mussolini and 
Adolf Hitler falsely posed as the defenders of popular nghts, used 
democratic institutions and exploited the techniques of m ivs com 
mumcation to cement their power they became heads of the gov 
emments m their respective countries formally m accord nice with 


the existing constitutions, and even enjoyed some popular support 
in spite of their suppression of freedom The Communist dicta 
torship in Russia was proclaimed originally as the temporary dic- 
tatorship of a political 6I1 te to preserve the Revolution, it became 
permanent and, under Joseph Stalin, was a personal one 

Bibliogrvphy — A H J Greemdge, Roman Public Life (London, 
1901) , J E Sandys (ert), A Companion to Latin Studies, 3id ed 
(Cambridge, 1921), with useful bibliography, W E Heitland, The 
Roman Republic, 3 vol , 2nd ed (Cambridge, 1923) , Jacques Bain 
Mile, Lcs Dictateurs (Pans, 1935) , Albert H Z Carr, Juggernaut, 
the Path of Dictatorship (New York, 1939) Alfred Cobban, Dic- 
tatorship Its History and Theory (New Yoik, 1939) , Guv S Ford 
(ed), Dictatorship m the Modem World , 2nd ed (Minneapolis, Ox 
fold, 1939) 


DICTIONARY, a book listing words of a language, with their 
meanings in the same or another language, usually in alphabetical 
order, often with data regarding pronunciation, origin and usage 
lhe term “dictionary” in one of its Latin forms (dictionanus , a 
collection of words) was used c 1225 by an English scholar, John 
Garland, as title for a manuscript of Latm words to be learned by 
heart The words were arranged not in alphabetical order, but in 
groups according to subject This Dictionanus, used only for the 
teacher’s classroom work in teaching Latin, contained no English 
except for a few interlined glosses (translations of single words) 
15th and 16th Centuries — In the 15th century English words 
did appear in dictionaries, but even then they were used only as an 
aid to the study of Latin, as m the famous Ptomptorium Parvu- 
lorum (“Storehouse for the Little Ones”), a pioneer English- 
Latm wordbook This important manuscript, completed in Nor- 
folk c 1440, was the work of a Dominican friar known as Galfndus 
Grammaticus (Geoffrey the Grammarian) He listed about 1 2,000 
English words mostly nouns and verbs, with their Latm equiva- 
lents, and for some time his dictionary held a place of leadership 
The Promptorum was written several years before the invention 
of printing, but m 1499 it was published, at the London press of 
Richard Pynson, an early servant and associate of William Caxton 
The custom of giving colourful titles to dictionaries was followed 
for many years In the Promptortum we had a “storehouse,” and 
later, in 1500, cime a "garden of words”, for that is the meaning 
of Qrtus Vocabulorum, printed by another of Caxton’s assistants, 
Wynkyn de Worde Or/us, a Low-Latin form of hortus (garden), 
shows that even scholars sometimes omitted the aspirate In the 
Orlus, Latin words come first, translated by English The book, 
like earlier ones, was designed for students of Latin 
What has been called the first real English dictionary, printed 
in 1552, was the Abcedanum Anglico-Latmum pro Tyntncuhs, 
compiled by Richard Huloet Huloet, sometimes addressed as 
“Maister Howlet,” was a native of Wisbeach in Cambridgeshire 
Pro tyrunculis means “for young beginners,” but Huloet seems to 
have intended his book for beginners of all ages, including adults 
whose main interest was to learn to read English Latin study, as 
usual, was probably the goal of this work, but the Latin translation 
was not given until the English word had been defined in English, 
hence the Abcedanum can be regarded as an English dictionary 
Huloet s style was informal and sometimes humorous, as may be 
judged from some of his definitions 


BaLhilcr, or one unmaned, or havjng no wife, Agamt/s, mi 
Black {or bit we) spottc m the face or bodye, made with a stiokc, as 
when a wife hath a blewe eye, she sayth she hath stombled on hir 
good man his fjste Sitggilaho outs, Ltvor, uoris 
Trymme wcnche gorgiously decked, Phalerata joemma 


Huloet doubtless felt that tht resplendent young lady needed 
no further definition in English, and it should be noted that wench, 
in 1552, vias a very proper word, it meant simply a girl or young 
woman 

The Abcedanum, which contained 26,000 words, was popular, 
but it was expensive This fact was recognized by a Yorkshire 
schoolmaster and physician named Peter Levins, who decided to 
write a smaller work, then, he said, “the price being little, the 
poorer sorte may be able to bie it ” Comparing Huloet’s big book 
with his own little one, Levins wrote, “his is for greater students, 
and them that are richable to have it, this is for beginners and them 
that are poorable to have no better ” From that day to this, rich 
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able and poor-able have needed dictionaries, and generations of 
publishers have tried to serve them all Following the custom 
of using a picturesque title, Levins named his book, published in 
1570, Manipulus Vocabulorum “a handful of words ” the handlul 
compnsing about 9,000 entries He also called it, “A dictionary 
of English and Latine wordes, set forth in suche order as none 
heietofore hath ben necessary not only for scholars that want 
variety of words, but also for such as use to write in English 
meetre ” To help the poets, he arranged his words not according to 
their initial letters, but by the spelling of their final syllables, which 
lesulted in a sort of lhyming dictionary, the hrst of its kind in 
English The filial svllables, however, brought together some 
strange bedfellows such as casket, suet, bell, chisel, madanic, 
surname, and — most confusing — bough cough, Enough tough, 
which even in 1570 were probably not more than “eve rhymes ” 

In 1573 John Buret published a dictionary which he called \n 
Alvuarie, or 1 beehive ” In this work an English word is given an 
English definition, and the equivalent in Latin, followed usually 
by Trench Baret, an ingenious and doubtless popular cduutor, 
tells us how the book was compiled “About evghtcene years agone, 
having pupils at Cambridge studious of the Latin Longue ” they 
‘perceyving what great trouble it was to come running to mee for 
every word they missed I appoynted them eveiy day to 
wnte English bcfoie ve Latin and likewise to gather a number of 
fine phrases out of Cicero, Terence, C iesar, Livie etc and to set 
them under several! tytlcs, foi the moie ready finding them agume 
at their neede ” Baret encouraged his pupil assistants bv calling 
them his busy bees, and “within a yeare or two they had gathered 
togither a great volume,” like “diligent Bees in gathering their wax 
and hony into their Hive ” Here is a sample entry from the 
Alveane 

A GCKST, an image in man’s imagination, Spectrum, in, Cie 
Phantasme, vision La semblense des choses que nostre pensce ha 
conccue 

17 th Century — The compilers of eirly dictionaries made no 
attempt to include all words They were satisfied to explain or 
define the hard words of the language, and often so stated This 
custom was illustrated in 1604 when Robert Cavvdrey issued his 
dictionary , A Table Alphabetical l, conteynmg and teaching the true 
writing and understanding oj hard usuall English wordes with 
the interpretation thereof by platne English words, gathered for the 
benefit & hdpe of Ladies, Gentlewomen, or any other unskilfull 
persons Cawdrey was another schoolmaster, and his explanations 
of about 2,500 words may have been based in part on his classroom 
experience Much of his work, however, was taken without ac- 
knowledgment from earlier writers It was an era of borrowing, 
adapting and downright plagiarism, often on a scale that by modern 
standards would seem outrageous But almost every writer added 
something of value, and as dictionaries increased in number they 
tended to increase also in usefulness Cawdrey, perhaps recalling 
the informal or complicated groupings of words m some earlier 
dictionaries, stressed the importance of the word “alphabeticall” 
in his title Apparently some “unskilfull persons” in his day (as 
in ours ) had not taken the trouble to learn their ABC’s So, he 
said, “Thou must learne the Alphabet, to wit, the order of the 
Letters as they stand ” 

At long last, in 1623, a work was issued entitled simply The 
English Dictionane The author, or compiler, was “H C , Gent ,” 
who turned out to be Henry Cockeram Much of his material was 
borrowed from Cawdrey and others, but for the use of the intel- 
ligentsia he added some weird Latmesque words, such as 0 Com - 
matrix, A maid that makes ready and unready her Mistns, Glauct- 
tate, To cry like a wlielpe , Torvttie, Sowrencsse of countenance ” 
An amusing definition of a more familiar word was “ Ovalt , a long 
round circle like an Egge, wherein pictures are sometimes drawne 
in ” Always dramatic, Cockeram calls his preface a “Premonition’’ 
or forewarning, perhaps having in mind the third section of his 
book, a fearsome “recitall” of "Gods and Goddesses, Giants and 
Divels, Birds and Beasts” and signs uid wonders miscellaneous 
Here we are told that the "Htem" is “a subtil Beast, counterfeiting 
the voice of a man He is sometimes male and sometimes fe- 
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In 1656 a London lawyer named 1 homas Blount published a die 
tionary entitled Glossogtaphia, loosely translated as ' in expound 
mg of strange words ” The mthor addresses himself Lo re ideis 
of all classes, including “the more knowing Women and less 
knowing Men ” Blount did the best he could to provide etymol 
ogies, which was commendable, but some of his dem itions were 
moie amusing than accurate, is when he says ‘ Tomboy, a girle 
or wench that leaps up and down like a boy, comes from the Saxon 
tumbe, to dance ” 

The Glossogtaphia was followed in 1658 by Thu Ntw World of 
English Words, collected and published by E P ” “E P ’ was 
Edward Phillips, a writer of only moderate ibility His Nuw 
It orld was a pretentious work lirgely copied from his predeces 
sors noLably from Blount The word “collected” on his title page 
was hardly frank enough the tiuth would have been better ex 
pressed by “appropn ited ” 

In 1676 Llisha Coles teaehcr of shorthand Latin and English, 
issued An English Dictionary with brief and generally adequate 
definitions and a small but interesting selection of cant and slang 
expressions Coles was ingenious, in his address “To the Reader” 
he wrote 

I am no tricnd to \ nn and tedious Repetitions , therefore you will 
often meet with words, explain’d in their Dependence and Relation 
to one another, and the Sense complcitcd by taking them together 
As for example 

Lupa a She wolf that nourished Romulus m the 
Lupercal a place ncai Rome, where they celebrated the 
Lupercalia, leasts in honour of Pan, pcrfoimed by the 
Luperci, Priests of Pan 

Coles died in 1680, but his dictionary was often reprinted and 
survived him bv many years 

18 th Century— John Kersey, an open minded and progressive 
lexicographer, is credited with a good small wordbook, New English 
Dictionary, issued m 1703 “by J K Philobibl ” He also edited 
and revised Phillips’ New IVorld of Words, enlarging it m 1706 
and somewhat abridging the enlarged version in 1 708 Kersey was 
a pioneer in introducing and defining words of everyday use, which 
his predecessors had not troubled to do 

In 1721 was issued the Universal Etymological English Diction 
ary, a comprehensive work “compil'd and Methodically digested” 
by ‘ N Bailey, Philologos ” This was Nathaniel Bailey, an ingen 
lous and enterprising London schoolteacher His book contained 
more words “than any English Dictionary before extant ” In 1 730 
Bailey followed with his great Dtctionai turn ISritannicum, 1 folio 
volume “containing not only the Words, and their Explications, 
but the Etymologies,” and “Illustrated with near Five Hundred 
Cuts ” This was enlarged in 1736 Bailey was more than a lexi 
cographer, he was a philosopher, an entertainer and a humorist 
When he came to an important word, he was seldom satisfied 
merely to define it, he used it as an excuse for a little lecture, for 
example “Woman the female of the human race Women 
have two Qualities, a good and a bad This is, they are either a 
blessing or a curse, according to the use we make of them” , then 
about 30 more lines of amusing commentary Bailey was one of 
the pioneers m indicating pronunciation, or at least marking the 
stressed syllables Bailey’s work was revised and reprinted for 
many years, and when Samuel Johnson was preparing his own 
dictionary, he kept by his side an interleaved copy of Bailey’s 
Dtctionarmm 

Johnson, a sort of lexicographical giant, undertook, with very 
little aid, a work which in modern times would be entrusted to a 
corps of editors, subeditors and departmental experts numbered 
m the hundreds In France and in Italy learned academies had 
been established, to preserve the purity of the national languages 
Academic concepts of purity involved a tendency to oppose change, 
in spite of the fact that change is essential to the life and growth of 
Language Johnson, with the approval of many of his contempo 
ranes, was expected to be a one-man academy, to set forth the 
English tongue m all its glory and, if possible, to crystallize it in a 
classic form He hoped to do it all within three years , it took him 
1 early eight— little enough for such a mighty task That the task 
was mighty could be realized by anyone who saw the two folio 
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milage by Samuel Johnson AM And when it was ill done, 
Johnson admitted in his preface that no scholir "cm embalm his 
language and secure it from corruption,” and that “no dictionaiy 
of a In in g tongue can ever be peifect, since while it is hastening 
to public ition, somL words are budding and some falling away ” 
Johnson was a skilled dehner He had a way of peiceivmg the 
essential character and use of i word and of explaining it clearly 
He pioneered m the illustration of definitions “by examples from 
the best writeis,” a work involving long and painstaking lesearch 
A few ot Johnson’s definitions became famous for reasons that had 
nothing to do with scholarship , as when he w rote “Lexicographei , 
a writer of dictionaries, a harmless drudge”, ind “Excise, a hate- 
ful 1 1\ levied upon commodities, and adjudged not b> the common 
judges of property, but wretches hired b> those to whom excise is 
paid ” Johnson's services to the science and art of lexicography 
were substantial and of listing value They set a high standard 
for later workers to keep in mind 
In 1 79 1 came the Critical Pronouncing Dictionary and Expositor 
of the English Language, by John Walker, a 59 year old actor with 
a trained and perceptive ear and a lively interest m all types of 
English pronunciation Walkei’s dictionary is of value even now 
bt c ruse of the author’s thorough treatment of pronunciation prob- 
lems Its influence was felt throughout Britain and America 
More thin 40 editions were published V\ alkei , who died in 1807, 
w is reg irded as an authority as late as 1837, when Isaac Pitman, 
himself a famed phonetici-m, published a system of shorthand 
"founded on Walker’s Principles of English Pronunciation ” 

In 1794, three years after Walker’s first edition, another en- 
terprising Londoner, James Hmdmarsh, carried lexicography into 
a hitherto unexplored field with A New Dictionary of Corre 
spoitdenus or the Spiritual significations 0] words in the 
Sacred 'scriptures This work, based on the researches of Emanuel 
Swedenborg, gave meanings not of words but of scriptural per- 
sons, places and things, as Peter, faith, Egypt, science, Water, 
truth 

Signs of US Initiative — As the 18th century drew to its 
close more thin 20% of the world’s English speaking people were 
inhabitants of the United States Pledged to a policy of universal 
education they felt the need of an English dictionary designed 
specifically for use 111 their primary schools In 1798 this need 
was recognized b> a Connecticut schoolmaster, Samuel Johnson, 
Jr , who issued in New Haven, Conn , a little book entitled 1 School 
Dictionary Although this work was admittedly a 'collection from 
previous authors,” it was well received, it was the hrst English 
dictionary compiled by an American In 1800 it was followed 
by another small book, A selected, pronouncing and accented Dic- 
tionary, of about 10,000 words, published at Suflield, Conn Sam- 
uel Johnson, Jr , shared its authorship with John Elliott, pastor of 
the church in East Guilford This Elhott-Johnson woik showed 
signs of Americanization, it included a few words peculiar to 
America (tomahawk, wampum, Cincinnati), or considered to have 
American meanings (Capitol, federal, freshet) It quoted endorse- 
ments from 19 educators, clergymen and others, including Noah 
Webster, then famed as author of a spelling book The Connecti- 
cut pioneers indicated pronunciation, somewhat crudely, by dia- 
critical marks and an occasional footnote 
Now, also m 1800, came The Columbian Dictionary, by another 
New Englander, Caleb Alexander of Massachusetts In this work, 
containing about 32,000 entries, American usage was recognized 
by a few words (cent, dime, dollar, elector, Congress, Congies- 
sional, lengthy, minute-man, Presidential, Yanky), and honor, 
favor, color, Savior, troop, wo, weic so spelled Some alternatives 
were hated calendar-kalcndar, chequer-checker, screen-skreen, 
sponge spunge Pronunciation was shown by respelhng Whereas 
the Connecticut pioneers had given much of their space to “choice” 
or fairly hard terms, Caleb Alexander included also the simple 
words, providing a vocabulary that could reasonably be called com- 
plete 

A few weeks before Alexander’s work was published, Noah \\ cb- 
ster of New Haven Conn, announced thtt he was planning i 
s«ie3 of dictionaries 1 he first was published m 1806 as A Com 
pendunts Dictionary 0} the English Language It contained about 


40,000 words, with brief definitions Webster spent years in lan- 
guage study and research to prepare for his masterpiece, An Ameri- 
can Dictionary of the English Language, published in 1828 in two 
quaito volumes and thereafter in many revised and improved 
editions The 1828 edition, which contained about 70,000 entries, 
earned general acceptance as an authority, even in England Some 
of Webster’s definitions were faulty, but many of them were con 
firmed, years later, when language study had become a science 

Still another New Englander, Joseph Emerson Worcester, issued 
three reputable dictionaries (1830, 1846, i860), designed to record 
and not to reform American usage Worcester’s works were in 
some quarters preferred to Webster’s but Webster, although he 
died 22 years earlier than his rival, “had the last word,” for he is 
remembered as America’s foremost pioneei lexicogiaphei 

Compilers of British dictionaries in the iqth century availed 
themselves generously of American aid Sometimes they acknowl 
edged their indebtedness, notably so in the case ot the monumental 
New English Dictionary on Historical Pi maples, latei known as 
the Oxford English Dictionary This great work, conceived 70 
years before its completion in 1928, listed and defined all recorded 
English words from the 7th century to the 20th It showed each 
word in all its traceable forms, with dated quotations and with 
etymologies determined in the light of modern scholarship Every 
possible use of a word was considered, with the result that the 
little word set, tor instance, was allotted more than 22 large pages 
of three columns each Pronunciation was indicated by scientific 
respelhng 

The project involved years of research by hundreds of volunteers 
on both sides of the Atlantic Editor in Chief James A H Murray 
stated that most of the co operation from “men of Academic stand- 
ing” came from “Piofessors in American Universities” and their 
students In i860 supervision of the American workers was in the 
hands of the Hon G P Marsh of Vermont, in 1879 was taken 
over by Prof Francis A March of Massachusetts, famed for his 
50 years at Lafayette college in Pennsylvania Both gentlemen 
were noted philologists, both m the pioneer tradition New Eng- 
landers and both were eager to help their British confieres in build- 
ing a monument to their common tongue 

Historically important is The Century Dictionary an Encyclo 
pedic Lexicon of the English Language, first issued in 1889-91 in 
six volumes and edited by William Dwight Whitney of Y tie This 
work, which started as an authorized expansion and Americaniza- 
tion of the English Imperial Dictionary, was rich m words, ety- 
mologies and literary examples 

Much used m the 20th century are large one- or two-volume edi- 
tions of Webster's and the New Standard Dictionary (the latter 
first published 1893-95), also graduated abridgments of such 
works for college, school and home use The Bntannica World 
Language Dictionary, published first in 1954 with the New Practi- 
cal Standard Dictionary, has a master list of English words with 
their equivalents m French, German, Italian, Spanish, Swedish and 
Yiddish In addition to the word list proper, this work includes 
letters of the alphabet, cardinal numbers, days of the week, months 
of the year and common first names , also data on grammar and 
pronunciation, there is a separate index for each language Pre- 
senting modern British usage is Wyld’s Universal Dictionary 0} the 
English Language (1932 or later editions) 

America’s contributions to the vocabulary are found m Dic- 
tionary of American English (Chicago, Oxford, 1936-44, out of 
pnnt, but available m some public libraries) , also, notably, in 
Dictionary of Americanisms (Chicago, 1951) , the latter includes 
about 50,000 words and expressions, a large percentage of which 
have earned acceptance as normal English 

Lexicography as a science owes much to the researches of Jakob 
Gnmm, one of the world’s master philologists, discoverer of 
Grimm’s law, and lus hardly less famous brother, Wilhelm Gnmm 
These eminent scholars, w ho did not think it beneath them to write 
the stones known as “Gnmm’s Fairy Tales,” collaborated in 
launching a German dictionary on scientific principles, the great 
Deutsches WarUrbuch, started in 1852 and completed years later 
by their followers In many ways the W orterbuch served as an aid 
to workers m other languages 
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Also of international repute and service in tins field x\as Emile 
Littre, Trench dictionanan, philosopher and physician, whose Die - 
twnmite dc la lattgut fratt^aisc (1863-72, supplements liter) is 
one of the monuments of lexicogr iphy Li tire’s work, a one man 
task lor more than 30 years is 1 fisumling blend of science and 
genius It served as a, treisury on which many laLei compilers 
have drawn freely 

Pierre Larousse (1817-75), a distinguished French educator, 
published the Grand dicfionnatrt univirsd m 15 volumes, virtually 
an encyclopaedia, completed in 1876 just after his death His sue 
cessors have issued a series of dictionaries to meet varied popular 
needs, such as the Nouveau Latousse dlustrc, the Larousse ltmver 
sel and the Petit Larousse, all of them revised from tune to time 

Bibliography — S ome of the best essays on the making of die 
tionanes arc found in prtfaces of the impoitaiit modern woils of 
the 19th and 20th centuries mentioned above Sepunte woils of 
value are A Survey oj English Dicttonanes bv Mitford M Mathews 
(1923) and The English Dictionary From Cawdriv to Johnson by 
De Witt Staines and G E Noves (Chapel Hill, NC, 1946, Oxford, 
1947) Because of their special interest ind importance, two foreign 
language works one of them quite old, may be mentioned They are 
Comment fat fait mon dictionnaire by Emile Littre (new ed , Tins, 
1897) and Inlroduccidn a la Lcxicograjla Aloderna by Julio Casares 
(Madrid, 1930) 

See also Concordance , Encyclopafdia, Amfricanisms, Smng 
(A MeQ ) 

DICTUM DE OMNI ET NULLO This is the name of 
the alleged Aristotelian principle of deductive inference There are 
various formulations of it That given by Crackenthorpe is per 
haps as near to Aristotle s meaning as any Qmdqmd affirmatur 
(stve negatur) umversaliter de ahquo, idem affirmatur (sive nega- 
tur ) etiam de omnt de quo tllud praedicatur The more usual and 
concise form is, Quod de altquo omni praedicatur, praedicatur 
etiam de quahbet etus parte — “What is predicated of any whole is 
predicated of any part of it ” If “whole” be taken to mean “a 
kind” (or “class” in the sense of a “kind” or “type," see Class), 
then the dictum may be said to express the principle, that is, the 
form or spirit, of deductive inference It is invariably treated as 
formulating the principle of syllogistic inference, but this is not 
quite correct, as it does not apply to syllogisms composed of singu- 
lar terms, and, on the other hand, it applies to the immediate in- 
ference of a particular or singular proposition from a general 
proposition as much as to deductive syllogisms 

See H W B Joseph, Introduction to Logic (1916) , A Wolf, Essen- 
tials of Logic (1936) 

DICTYONEMA A genus of important fossils composed of 
numerous branches radiating from a centre, found from Cambria , 
to Devonian times in Europe and North Amenca and belonging 
to the group known as Graptolites (qv) 

Dictyonema is also the name of a genus of lichens (qv) 

DICTYS CRETENSIS, of Cnossus in Crete, the supposed 
companion of Idomeneus during the Trojan War, and author of a 
diary of its events 

The ms of this work, written in Phoenician characters, was 
translated into Greek by the order of Nero In the 4th century 
ad a certain Lucius Septimius brought out Dtctvs Cretmsts 
Ephemerts belli Trotdm, which professed to be a Latin transla- 
tion of the Greek version Possibly the Latin Epheraens was the 
work of Septimius himself Its chief interest lies m the fact that 
(with Dares Phrygius’s De exctdio Troiac) it was the source 
from which the Homeric legends were introduced into the roman- 
tic literature of the middle ages 

Bibliography — Best edition by F Meister (1873), with short but 
useful introduction and index of Latinity , see also G kortrng, Dikiys 
und Dares (1874), with concise bibliography, E Colhheux, Etude 
sur Dictys de CrUe et Daris de Phrygie (1887), with bibliography, 
F Colagrosso, “Ditte Cretese” In Atti della r Accademia di Archeologia 
(Naples, 1897, vol 18, pt 11 3) , N E Griffin, Dares and Dictys 
Introduction to the Study of the Medieval Versions of the Story of 
Troy (1907) 

DICUIL (ft 825), lush monk, grammarian and geographer 
His De mensura orbis terrae, finished m 825, contains the earliest 
notice of a European discovery of and settlement in Iceland and 
the most definite Western reference to the old fresh-water canal 
between the Nile and the Red sea, blocked up m 767, In 793 
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Irish hermits had visited Iceland, where they marvelled at the 
perpetual day of midsummer Relics of then settlements were 
found by the permanent Scindmavnn colonists of Iceland in the 
9th century Of the old Egyptian fresh water can il Dieuil learnt 
from one “brother Fidelis,” probably anothei Irish monk, who, 
on his way to Jerusalem, sailed along the “Nile” into the Red 
sea — passing on his way the “Barns of Joseph” or Pyramids of 
Giza, which are well described Dicuil's reading was wide, he 
quotes from, or refers to, 30 Greek and Lavin wnters, the patristic 
St Isidore and Orosius, and his contemporary the Irish poet 
Sedulius, he professes to utilize the alleged surveys of the Roman 
world executed by older of Julius Caesar, Augustus and Theodosius 
(whether Theodosius the Great or Theodosius II is uncertain) 

A short istronomical treatise written between a d 814 and 816 
and dedicated to Louis le Debonnure, the Trankish king in whose 
kingdom Dituil was te ichmg, has been edited by Mario Esposito 
in the Procicdtngs of the Royal Irish Academy, vol xxvi s C 
(1907) Editions of the Dc Mensura were made by C A 
Wdckenier (Pans, 1907), A Letronne (Pans, 1814) and G 
Parthey (Bcilm, 1870, best as to text) See also C R Beazley, 
Dawn of Modern Geography, vol 1 (1897) 

DIDA, a bush population of the Fieneh Ivory Coast between 
the B ind ima river ind the Rio Fresco Their language is related 
to Bete 

See Dclafossc, V ocabulatrcs comparahfs (1904) 

DIDACHE, THE, or ft aching of the (twelve) Apostles 
This early Christian document is one of the most important dis- 
coveries of the second half of the 19th century There are several 
references to it in Eusebius and elsewhere, and by applying to 
these the methods of compar itive criticism a rough reconstruction 
of its contents had been obtained But m 1875 Bryenmos dis- 
covered it in the Patriarchal Library at Constantinople, in the 
ms which also contains I and II Cltmcnt 
The Didache, as we now have it in the Greek, falls into two 
marked divisions (a) a book of moral precepts, opening with the 
words, “There are two ways", (b) a manual of church ordin- 
ances, linked on to the foregoing by the words, “Having first 
said all these things, baptize,” etc Each of these must be con- 
sidered separately before we approach the question of the locality 
and date of the whole book in its present form 
The author ot the complete work, as we now have it, has modi- 
fied an earlier document entitled The 1 wo Ways, which may have 
been a Jewish manual carried over into the use of the Christian 
Church Near the beginning he has inserted a considerable sec- 
tion containing, among other mattei, passages from the Sermon 
on the Mount, in which the language of St Matthew’s Gospel is 
blended with that of St Luke’s tie has also added at the close 
a few sentences, beginning, “If thou canst not bear (the whole 
yoke of the Lord), bear what thou canst” (vi 2), a d among 
minor changes he has introduced, m dealing with confession, 
reference to “the church” (iv 14) 

The second part of the Teaching might be called a church 
directory It consists of precepts relating to church life, which 
are couched m the second person plural, whereas The Two Ways 
uses throughout the second person singular It appears to be a 
composite work (1) Tirst (\ii i-xi 2) is a short sacramental 
manual intended for the use of locil elders or presbyters, though 
such are not named, for they were not yet a distinctive order or 
clergy This section was probably added to The Two Ways before 
the addition of the remainder It orders baptism in the three 
fold name, and adds directions as to the manner of baptism and 
preparation for it Then follows the Lord’s Prayer, almost exactly 
as in St Matthew, with a brief doxology — “for Thine is the power 
and the glory for ever” This is to be said three times a day 
Next come three eucharistic prayers, the language of which is 
clearly marked off from that of the rest of the book, and shews 
parallels with the diction of St John’s Gospel As m Ignatius and 
other early wnters, the eucharist, a real meal (x 1) of a family 
character, is regarded as producing immortality (cf “spiritual food 
and drink and eternal life”) None are to partake of it save those 
who have been “baptized m the name of the Lord" (an expression 
which is of interest in a document which presenbes the threefold 
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formula) The "prophets” are not to be confined to these forms, 
but may "give thanks as much as they will ” This appears to show 
that a "prophet,” if present, would naturally preside over the 
euchanst (2) The next section (xi 3-xm ) deals with the min- 
istry of spiritual gifts as exercised by “apostles,” "prophets ’ and 
"teachers” An apostle is to be “received as the Lord”, but he 
must follow the Gospel precepts, stay but one 01 two days, and 
take no money, but onlv bread enough for a day s journey Here 
we have that wider use of the teim “apostle” to which Lightfoot 
had already drawn attention A prophet, on the contrary, may 
settle if he chooses and in that case he is to receive tithes and 
first-fruits, "for they are your high priests” If he be once 
approved as a true prophet, his words and acts ire not to be 
criticized, for this is the sin that shall not be forgiven (3) Next 
comes a section (xiv , xv ) reflecting a somewhat later develop 
ment concerning fixed services and ministry, the desire for a 
stated service, ind the need of regular piovision for it, is leading 
to a new order of things The euchanst is to be celebrated every 
Lord’s Day, and preceded by confession of sins “appoint there 
fore unto yourselves bishops and deacons, worthy of the Lord, 
men meek and uncovetous, and true and approved, for they also 
minister unto you the ministration of the prophets and teachers " 
This is an arrangement recommended by one who has tried it, 
and he reassures the old fashioned believer Who clings to the less 
formal regime (and whose protest was voiced m the Montamst 
movement), that there will be no spiritual loss under the new sys 
tern The book eloses (chap xvi ) with exhortations to stead 
fastness in the last days, at the coming of the "world deceiver” 
or Antichrist, which will precede the coming of the Lord This 
section is perhaps the actual utterance of a Christian prophet, and 
may be of earlier origin than the two preceding sections 
It will now be clear that indications of the locality and date 
of the present 1 tacking must be sought for only in the second 
part, and in the Christian interpolations in the first part We 
have no ground for thinking that the second part ever existed 
independently as a separate book The whole work was in the 
hands of the writer of the seventh book of the Apostolic Consti- 
tutions ( q v ), who embodies almost every sentence of it, inter- 
spersing it with passages of Scripture, and modifying the precepts 
of the second part to suit a later (4th century) stage of church 
development, this writer was also the interpolator of the Epistles 
of Ignatius, and belonged to the Syrian Church The Apostolic 
Chtlrch Order has several passages closely parallel to The Two 
Ways, but the only parallel to the second part of the Teaching 
is in a quotation from one of the euchanstic prayers The anti- 
Jewish tone of the second part suggests the neighbourhood of 
Jews, from whom the Christians were to be sharply distinguished 
Either Egypt or Syria would satisfy this condition, and m favour 
of Svna is the fact that the presbyterate there was to a late date 
regarded as a rank rather than an office But all that we can safely 
say as to locality is that the community here represented seems to 
have been out of touch with the larger centres of Christian life 
This last consideration helps us m discussing the question of 
date For such an isolated community may have preserved primi- 
tive customs foi some time after they had generally disappeared 
Certainly the stage of development is an early one, as is shown, 
e g t by the prominence of prophets, and the need that was felt for 
the vindication of the position of the bishops and deacons (there 
is no mention at all of presbyters) , moreover, there is no reference 
to a canon of Scripture (though the written Gospel is expressly 
mentioned) or to a creed On the other hand the “apostles” of the 
second part are obviously not “the twelve apostles” of the title, 
and the prophets seem in some instances to have proved unworthy 
of their high position The ministry of enthusiasm which they 
represent is about to give way to the ministry of office, a transi- 
tion Vfhieh is reflected in the New Testament in the 3rd Epistle of 
John Three of the Gospels have clearly been for some time m 
cheuktion , St Matthew's fs used several times, and thue arc 
phrases which occur only in St Luke’s, while St John's Gospel 
lies behind the euchanstic prayers which the writer has -mbodied 
in his work There are no indications of any form of doctrinal 
heresy as needing rebuke, the warnings against false teaching are 
quite general While the first part must be dated before the Epistle 


of Barnabas, 2 e , before a d 90, it seems wisest not to place the 
complete work much earlier than ad 120, and there are passages 
which may well be later, 

Bibliography -—A large literature has sprung up round The Dtdache 
since 1884 Harnack’s edition in Texle and Unt much ungen vol 11 
(1884) is indispensable to the student, and his discussions in Gc- 
schtchle der altchnsilichen Literatur give clear summaries of his work 
Other editions of the text are those of F X Funk, Pattes Apostolia, 
\ol 1 (Tubingen, 1901), II Lietzmann (Bonn, 1903, with Latin 
version) Dr C Taylor m 1886 drew attention to some important 
parallels m Jewish literature his edition contains an English tiansla- 
tion Dr Ren del Harris published m 1887 a complete facsimile, and 
gathered a great store of patristic illustration Text and translation 
will also be found in Lightfoot’s Apostolic Fathers (shortei edition) 
The lullcst critical treatment in English is by Dr Vernon Bartlet 
in the extra volume of Hastings’s Dictionary of the Bible, the most 
complete commentary on the text is by P Drews in Hennecke’s 
Handbuch zu den NT ■ipocrxphi n (1904) I he most convenient 
edition with text and translation is that of hursopp Lake, The 
Apostolic ralhirs vol i (the Locb Classical Libraiv ) 


DIDACTIC POETRY, that form of verse the aim of which 
is less to excite the hearer by passion or move him by pathos 
than to instruct his mind and improve his morals The Greek 
word didaitTiKos signifies apt for teaching, and poetry of the 
class under discussion approaches us with the arts and graces of 
a schoolmaster Modern criticism is inclined to exclude the term 
‘didactic poetry ’ from our nomenclature, as a phrase absurd in 
itselt and indeed obsolete But in earlier times, m the absence 
of all written books, this was the easiest wav m which information 
could be made ittractive to the eai and be retained by the 
memory 

In the prehistoric dawn of Greek civilizition there was a great 
body of verse occupied entirely with increasing the knowledge 
of citizens in useful branches of art and observation , these were 
the beginnings of didactic poetry, and we class them together 
under the dim name of Hesiod The Works and Days, which passes 
as the direct masterpiece of Hesiod (q v ), may be taken as the 
tvpe of all the poetry which has had education as its aim In 
somewhat later times, as the Greek nation became better supplied 
with intellectual appliances, the stream of didactic poetry flowed 
more and more closely in one, and that a theological, channel 
The great poem of Parmenides On Nature and those of Emped 
ocles exist only m fragments, but enough remains to show that 
these poets carried on the didactic method in mythology Cleo- 
stratus of Tenedos wrote an astronomical poem in the 6th century, 
and Penander a medical one m the 4th, but didactic poetry did 
not flourish again in Greece until the 3rd century, when Aratus, 
in the Alevmdmn age, wrote his famous Phenomena, a poem 
about things seen m the heavens 

By far the greatest didactic Latin poet known to us is Lucretius, 
who composed, in the ist century before Christ, his magnificent 
De return natura By universal consent, this is the noDlest didactic 
poem m the literature of the world It was intended to instruct 
mankind in the interpretation and m the working of the system 
of philosophy revealed by Epicurus What gave the poem of 
Lucretius its extraordinary interest, and what has prolonged and 
even increased its vitality, was the imaginative and illustrative 
insight of the author, piercing and lighting up the recesses of 
human experience On a lower intellectual level, but of a still 
greater technical excellence, was the Georgies of Virgil, a poem 
on the processes of agriculture published about 30 bc The 
brilliant execution of this famous work has justly made it the 
type and unapnroachable standard of all poetry which desires 
to impart useful information in the guise of exquisite literature 
In the rest of surviving Latin didactic poetry the influence and 
the imitation of Virgil and Lucretius are manifest Mamlius 
produced a fine Astranamtca towards the close of the reign of 
Augustus Columella, regretting that Virgil had omitted to sing 
of gardens, composed a smooth poem on horticulture Natural 
philosophy inspired Lucihus junior, of whom a didactic poem on 
Etna survives Long afterwards, under Diocletian, a poet of 
Carthage, Nemesianus, wrote m the manner of Virgil the Cyne- 
getica, a poem on hunting with dogs, which has had numerous 
imitations m later European literatures 

In Anglo Saxon and early English poetic literature, and espe- 
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cully in the religious part of it, an element of ilidaitiusm is 
not to be overlooked The first English poem, however, which 
we can in any reasonable way compare with the classic works of 
which we have been speaking is the Hundritli Good PomUs of 
Husbandrie published m 1557 by Thomas Tusscr, these humble 
Georgies aimed at a practical description of the whole art of 
English farming In the early part of the 17th century one or 
two writers appeared who were as didactic as the age would permit 
them to be, Samuel Daniel with his philosophy, lulke Greville 
(Lord Brooke) with his 1 treatises” of war and monarchy Aftu 
the Restoration, as the lyrical element rapidly died out of English 
poetry, there was more and more room left for educational 
rhetoric in verse The poems about prosody, founded upon 
Horace and signed by John Sheffield, 3rd earl of Mulgravc (1648- 
1721), and Lord Roscommon, were imong the earliest purely 
didactic verse studies in English John Philips deserves a certain 
pre eminence, as his poem called Cyder, in 170(1, set the fashion, 
which lasted all down the 18th cuitury, of writing precisely m 
verse about definite branches of industry or employment None 
of the greater poets of the age of Anne quite succumbed to the 
practice, but there is a very distinct flavour of the purely didactic 
about a great deal of the verse of Pope and Gray In such produc 
1 10ns as Gilbert West’s (1703-56) Education, Dyer’s Fleece, and 
Somerville’s Chase, technical information is put forward as the 
central aim of the poet In 1 748 Gray began, though he failed to 
hmsh, a didactic poem on The Alliance of Education and Govern 
ment Didactic poems were discredited by the publication of 
The Sugar Cane (1704), a long verse-tre itise about the cultivation 
of sugar by negroes in the West Indies, by Janies Grainger (1721- 
60) Whether so great a writer as Cowper is to be counted among 
the didactic poets is a question on which readers of The Task 
may be divided , this poem belongs rather to the class of descrip 
five poetry, but a strong didactic tendency is visible m parts of 
it Perhaps the latest frankly educational poem which enjoyed 
a great popularity was The Course of Time by Robert Polloh 
(1798-1827;, m which a system of Calvinistic divinity is laid 
down in the pomp of blank verse This kind of literature had 
already been exposed, and discouraged, by the teaching of Words 
worth, who had insisted on the imperative necessity of charging 
all poetry with imagination and passion Oddly enough, The Ex 
cursion of Wordsworth himself is perhaps the most didactic poem 
of the 19th century, but it must be acknowledged that his influ- 
ence, in this direction, was saner than his practice 
The history of didactic poetry m Trance repeats, in great 
measure, but in drearier language, that of England Boilcau, 
like Tope, but with a more definite purpose as a teicher, offered 
instruction in his Art poetique and m his Epistles But his doc- 
trine was always literary, not purely educational At the begin- 
ning of the 18th century the younger Racine (1692-1763) wrote 
sermons m verse, and at the close of it the Abbe Deblle (1738- 
1813) tried to imitate Virgil in poems about horticulture 
During the century which preceded the Romantic revivaL of 
poetry m Germany didactic verse was cultivated in that country 
on the lines of imitation of the French, but with a greater dryness 
and on a lower level of utility Modern German literature began 
with Martin Opitz (1597-1639) and the Silesian School, who 
were in their essence rhetorical and educational, and who gave 
their tone to German verse Albrecht von Haller (1708-77) 
brought a very considerable intellectual force to bear on his huge 
poems, The Ongm of Evil, which was theological, and The Ups 
(1729), botanical and topographical Johann Peter Uz (1720-96) 
wrote a Theodicie, which was very popular, and not without dig- 
nity Johann Jacob Dusch (1725-87) undertook to put The 
Sciences into the eight books of a great didictic poem Tiedge 
(1752-1840) was the last of the school, m a once famous Urania 
he sang of God and Immortality and Liberty These German 
pieces were the most unswervingly didactic that any modem 
European literature has produced There was hardly the pretence 
of introducing into them descriptions of natural beauty, as the 
English poets did, or of grace and wit like the French 
DIDEROT, DENIS (1713-1784), French man of letters and 
encyclopaedist, was born at Langres on Oct 5, 1713 He was 


educated by the Jesuits, and then threw himself into the vagabond 
life of 1 bookseller’s hack in Paris An imprudent marriage (1743) 
did not better his position His wife, Anne Tomette Champion, 
was a devout Catholic, but her piety did not resLrnin a narrow 
and fretful temper, and Diderot’s domestic life was irregulir and 
unhappy He sought consolation, first with a Madame Puisieux, 
and then with Sophie Voland, to whom he was constant for the 
rest of her life His letters to her are among the most graphic 
of all the pictures that we have of the daily life of the pkilosophes 
who dined once a week at the baron D’Holbach s, to listen to the 
wild sallies and the inspiring declamations of Diderot 

Dideiot earned a little by doing various translations, among 
these being one of Shaftesbury’s Inquiry Concerning I irtue and 
Merit (1745), with some ougmal notes of his own He then com 
posed a volume of stories, the Bijoux indisciets (1748), of which 
he afterwards repented Trom talcs Diderot went back to the 
more congenial region of philosophy Between the morning of 
Good Fndty and the evening of Easter Mondiy he wrote the 
Pensees philosophiqucs (1746), and he presently added a short 
complementary essiy on the sufticiency of nitunl religion In 
these he pressed the ordmiry rationalistic objections to a super 
natural revelation In 1747 he wrote the Promenade du sceptique 
Diderot’s next piece was his famous Lettre sur les aveugles (1749) 
The iramedi ite object of this short but pithy writing was to show 
the dependence of men’s ideis on their live senses It considers 
the case of the intdicct deprived of the aid of one of the senses, 
and in a second piece, published afterwards, Diderot considered 
the case of a similar deprivation in the deaf and dumb The 
Lettre sur Its sourds et in net r, however, is substantially a di- 
gressive examination of some points in aesthetics The philosophic 
significance of the two essays is in the advance they make towards 
the principle of relativity But what interested the militant 
philosophers of that day was an episodic application of the prm 
ciple of relativity to the master conception of God What makes 
the Lettre sur les aveuglts interesting is its presentation, m a 
distinct though undigested form, of the modern theory of vari- 
ability, and of survival by superior adaptation It is worth notic- 
ing, too, as an illustration of the comprehensive freedom with 
which Diderot felt his way round any subject he approached, that 
m this theoretic essay he suggests the possibility of teaching the 
blind to read through the sense of touch The speculation of the 
Lettre sur les aveugles was too hardy for the authorities, and he 
was thrown into the prison of Vincennes, where he spent three 
months , on his release he entered on the gigantic undertaking of 
his life 

A MONUMENTAL WORK 

The Encyclopaedia — The bookseller LcbreLon had suggested 
to him the publication of a trmslation into Trench of Ephraim 
Chambers’s Cyclopaedia, undertaken in the first instance by an 
Englishman, John Mills, and a German, Gottfried Selhus (for 
particulars sec Encv clopaedia) Diderot accepted the proposal, 
but in his busy and pregnant intelligence the scheme became trans 
formed He persuaded the bookseller to enter upon a new work, 
which should collect under one roof all the active writers, all the 
new ideas, all the new knowledge, that were then moving the culti 
vated class to its depths, but still were comparatively ineffectual 
by reason of their dispersion His enthusiasm infected the pub 
lishers, D’Alembert was persuaded to become Diderot’s colleague, 
the requisite permission was procured from the Government, 
and m 1751 the first volume was given to the world The last of 
the letterpress was issued in 1765, but it was 1772 before the 
subscribers received the final volumes of the plates These 20 
years were to Diderot years not merely of incessant drudgery, but 
of harassing persecution, of sufferings from the cabals of enemies, 
and of injury from the desertion of friends The ecclesiastical 
party detested the Encyclopaedia, in which they saw a rising 
stronghold for their philosophic enemies By 1757 they could dn- 
dure the sight no longer To any one who turns over the pages of 
these redoubtable volumes now, it seems surprising that their 
doctrines should have stirred such portentous alarm There is no 
atheism, no overt attack on any of the cardinal mysteries of the 
faith no direct denunciation even of the notorious abuses of the 
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church Yet the atmosphere of the book may well have been dis- 
pleasing to authorities who hid not yet learnt to encounter the 
modern spirit on equal terms The Encyclopaedia t ikes for granted 
the justice of religious tolerance and speculative freedom It 
asserts in distinct tones the democratic doctrine that it is the 
common people in a nation whose lot ought to be the main con- 
cern of the n ition’s Government From beginning to end it is one 
unbroken process of exaltation of scientific knowledge on the one 
hand, and pacific industry on the other All these things were 
odious to the old governing classes of Trance, their spirit was 
absolutist, etilesiastical and mihtirv Perhaps the most alarming 
thought of all was the current belief that the Encyclopaedia was 
the work of an organized band of conspirators agunst society, and 
that a pestilent doctrine w is now made truly formidable by the 
confcdtrilion ol its preachers into an open league When the 
seventh volume appeared, it contained an article on “Geneva,” 
written by D’Alembert The water contrived a panegyric on the 
pastors of Geneva, of wludi every word was a stinging reproach to 
the abbes and prelates of Versailles At the same moment Hel 
vetius s book, L’Espnt, appeared, and gave a still more profound 
shock to the ecclesiaa cal party In 1759 the Encyclopaedia was 
formallj suppressed 

The decree, however, did not arrest the continuance of the 
work it went on, but with its difhculties increased by the necessity 
of being clandestine D’Alembert, wearied of shifts and indignities, 
withdrew from the enterprise Other powerful colleagues, Turgot 
among them, declined to contribute further Diderot was left to 
bring the task to an end as he best could For seven years he 
labouicd like a slave at the oar He wrote several hundred articles, 
some of them very slight, but many of them most laborious, com- 
prehensive and ample He spent his days in the workshops, mas 
tering the processes of manufactures, and his nights m reproducing 
on paper what he had learnt during the day And he was inces- 
santly harrassed all the time by alarms of a descent from the 
police At the last moment, when his immense work was just 
drawing to an end, he discovered that the bookseller bad struck 
out from the proof sheets, after they had left Diderot’s hands, all 
passages that he chose to think too hardy The monument to 
which Diderot had given the labour of 20 long and oppressive 
years was irreparably mutilated and defaced It is calculated that 
the average annual salary received by Diderot for his share in the 
Encyclopaedia was about £120 sterling “And then to think,” said 
Voltaire, “that an army contractor makes £800 m a day 1 ” 

Other Works — Although the Encyclopaedia was Diderot’s 
monumental work, he is the author of a shower of dispersed pieces 
that sowed nearly every field of intellectual interest with new and 
fruitful ideas He wrote plays — Le Fils naturel (1757), and Le 
P&re de Jamille (1758), which he accompanied by essays on drama 
tic poetry, including especially the Paradoxe sui le comtdien, in 
which he announced the principles of a new drama — the serious, 
domestic, bourgeois drama of real life, m opposition to the stilted 
conventions of the classic French stage Diderot’s lessons and ex 
ample gave a decisive bias to the dramatic taste of Lessing, whose 
plays and Hmburgische Dramaturgie (1768) mark an epoch in 
dramatic history Diderot’s most intimate friend was Grimm, 
who Wrpte news letters to various high personages in Germany, 
reporting what was going on in the world of art and literature in 
Paris Diderot helped his friend at one time and another between 
1759 and 1779, by writing for him an account of the annual ex 
hibitions of paintings These Salons are among the most readable 
of all pieces of art criticism Thev have a freshness, a reality, a 
life, which take their readers into a different world from the dry 
end conceited pedantries of the ordinary virtuoso 

DIDEROT’S VERSATILITY 

Diderot's interest in human nature expressed itself m didactic 
and sympathetic form, m two, however, of the most remarkable 
of all his pieces, it is not sympathetic, but ironical Jacqut $ le 
jatahste < written in 1773, but not published until 1796) is in 
manner an imitation of Tristram Shandy and The Sentimental 
hurnty l e Ktvett de Rameau is a f 11 superior performance Its 
intention has bet n matter of dispute, whether it was designed to 
be merely a satire on contemporary nunneis, or a reduction of the 


theory of selt interest to an absurdity, or the application of an 
ironical clincher to the ethics of ordinary convention, O'" a mere 
setting for a discussion about music, or a vigorous dramatic 
sketch of a parasite and a human original Theie is no dispute as 
to its curious literary flavour, its mixed qualities of pungency, 
bitterness, pity and, in places, unflinching shamelessness Goethe’s 
translation (1805) was the first introduction of Le Neveu de 
Rameau to the European public After executing it, he gave back 
the original Trench manuscript to Schiller, Irom whom he had it 
No authentic French copy of it appeared until 1823 

It would take several pages merely to contain the list of Dide 
rot’s miscellaneous pieces, from an infinitely graceful tulle like 
the Regrets stir ma vietlle robe de chambro up to Le Reve de 
D’Alembert, where he plunges into the depths of the controversy 
as to the ultimate constitution of matter and the meaning of life 
IL is a mistake to set down Dideiot for a coherent and s>stematic 
materialist We ought to look upon him “as a philosopher in 
whom all the contradictions of the time struggle with one another” 
(Rosenkranz) That is to say, he is critical and not dogmatic 
There is no unity m Diderot, as there was in Voltaire or in 
Rousseau \et he drew at last to the conclusions of materialism, 
and contributed many of its most declamatory pages to the Sys 
lime de la nature of his friend D’Holbach, — the very Bible of 
atheism, as some one styled it All that he saw, if we reduce his 
opinions to foimulae, was motion m space “attraction and re- 
pulsion, the only truth ” If matter produces life bv spontaneous 
generation, and if man has no alternative but to obey the com- 
pulsion of nature, what remains for God to do? In proportion as 
these conclusions deepened in him, the more did Diderot turn for 
the hope of the race to virtue, m other words, to such a regulation 
of conduct and motive as shall make us tender, pitiful, simple, 
contented Hence his one great literary passion, his enthusiasm 
for Richardson, the English novelist Hence, also, his deepening 
aversion for the political system of France, which makes the 
realization of a natural and contented domestic life so hard 
Diderot had almost as much to say against society as even Rous 
seau himself The difference between them was that Rousseau 
was a fervent theist The atheism of the Holbachians, as he called 
Diderot’s group, was intolerable to him, and this feeling, aided 
by certain private perversities of humour, led to a breach of what 
had once been an intimate friendship between Rousseau and Dide 
rot (1757) Diderot was still alive when Rousseau’s Confessions 
appeared, and he was so exasperated by Rousseau's stories about 
Grimm, then and always Diderot’s intimate, that in 1782 he 
transformed a life of Seneca, that he had written four years earlier, 
into an Essat sur les r&gnes de Claude el de Neron (1778-82), 
which is much less an account of Seneca than a vindication of 
Diderot and Grimm, and is one of the most rambling and inept 
productions in literature As for the merits of the old quarrel 
between Rousseau and Diderot, we may agree with the latter, that 
too many sensible people would be in the wrong if Jean Jacques 
was in the right 

Diderot’s mental activity was not of a kind to bring him riches 
He could not even obtain that bare official recognition of merit 
which was implied by being chosen a member of the Academy The 
time came for him* to provide a dower for his daughter, and he 
saw no other alternative than to sell his library When the empress 
Catherine of Russia heard of his straits, she commissioned an 
agent in Pans to buy the hbnry at a price equal to about £1,000 
of English money, and then handsomely requested the philosopher 
to retain the books in Paris until she required them, and to 
constitute himself her librarian, with a yearly salary In 1773 
Diderot passed some months at St Petersburg The empress re- 
ceived him cordially The strange pair passed their afternoons in 
disputes on a thousand points of high philosophy, and they de- 
bated with a vivacity and freedom not usual in courts “Ft, done," 
said Catherine one day, when Diderot hinted that he argued with 
her at a disadvantage, “is there any difference among men?" 
Diderot returned home in 1774 Ten years remained to him, and 
he spent them m the industrious acquisition of new knowledge, in 
the composition of a host of fragmentary pieces, and m luminous 
declamations with his friends Diderot was seen at his best in con 
versation “He who only knows Diderot m his writings,” says 
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Marmontel, “does not know him at all When he grew animated m 
talk, and allowed his thoughts to flow in all their abundance, then 
he became truly lavishing In his writings he had not the art o* 
ensemble, the first operation which oiders and places everything 
was too slow and too painful to him ” 

Diderot died on July 30, 1784, six years after Voltaire and Rous 
seau, one year after his old colleague D’Alembert, and five years 
befoie D’Holbach, his host and intimate for a lifetime An elabor- 
ate and exhaustive collection of his writings m 20 stout volumes, 
edited by MM Assdzat and Tourneux, was completed m 1875-77 
tJ Mo , X ) 

Bibliography — Studies on Dideiot b> Scheiei (1880), by E 
raguet (1890) , by Sainte-Beuve in the C miseries du lunili, by I 
Bruneticre in the Etudes antiques, 2nd senes may be consulted In 
English Diderot has been the subject of a biography by John Morley 
(Viscount Morley of Blackburn) (1878) See also Karl Rosenkranz, 
Diderots Leben und Werke (1866) G Hirn, Diderot (Stockholm, 
1917) , P Hcrmand, Lcs I dees morales de Diderot (19-3) Tor a dis 
cussion of the authenticity of the posthumous works of Diderot see R 
Dominic in the Revue des dewc mondes (Oct 15, 190*) 

DIDIUS SALVIUS IULIANUS, MARCUS, Roman em 
peror for two months (March 28-June 2, ad 193) He was the 
grandson of Salvius Iuhanus, a famous jurist under Hadrian 
and the Antomnes, and the son of a distinguished general On 
the death of Pertinax, the praetorian guards offered the throne 
to the highest bidder Didius and Sulpiuanus (prefect ot the 
citv) bid against each other, and hnally the throne was knocked 
down to Didius The senate and nobles professed their loyalty, 
but the people made no attempt to conceal their indignation at 
this insult to the State, and the a r mies of Britain, Syria and 
Ulyricum revolted Scptimius Severus, the commandei of the 
Pannonian legions, was declared emperor and hastened to Italy 
Didius, abandoned by the praetonans, was condemned and exe- 
cuted by order of the senate, which at once acknowledged Severus 

Bibliographv — Dio Cassius lxxm 11-17, who was actually in 
Rome at the time, Aelius Spartmnus Didius Iultanus Iulius Capi 
tolmus, Pertinax, Hcrodian 11 , Aurelius Victor De Cacsanbus, 19, 
Zosimus ,17, Gibbon Decline and Fall, chap 5 

DIDO or Elissa, the reputed founder of Carthage (9 it), 
daughtei of the Tyrian Ling Mutton, wife of Acerbas Her hus- 
band having been slain by her brother Pygmalion, Dido fled to 
Cyprus, and thence to the coast of Africa, where she purchased 
from a local chieftain, Iarbas, a piece of land on which she built 
Carthage The city soon began to prosper and Iarbas sought 
Dido’s hand in marriage, threatening her with war m case of 
refusal To escape from him, Dido constructed a funeral pile, 
on which she stabbed herself before the people (Justin xvm 
4-7) Virgil, m defiance of the usually accepted chronology, 
makes Dido a contemporary of Aeneas, with whom she fell m 
love after his landing in Africa, and attributes her suicide to her 
abandonment by him at the command ot Jupiter Dido was identi- 
fied with the Virgo Caelestis , t e , Tamt, the tutelary goddess of 
Carthage Timaeus is the oldest authority for the story, the 
meaning of the name Dido is uncertain 

Bibliooraphy— See Rossbach in Pauly Wissowa's Realencyklo 
padte, 0 Meltzer's Geschichte der Karthager, 1 (1879), and in 
Roschcr’s Lexikon 

DIDON, HENRI (1840-1900), French Dominion, was born 
at Trouvet, Isert, on March 17, 1840 Joining the Dominicans m 
1858, he completed his theological studies at the Minerva con- 
vent at Rome His brilliant preaching carctr began on his return 
to Pans in 1868 He concentrated on the relations between relig- 
ion and science, and social problems, especially divorct His dis- 
putes with the secular press ltd his supenors to interdict him 
from preaching and send him to the convent of Corbara in Cor- 
sica, whence he visited Palestine and also the German universities 
In 1802 he returned to France, becoming director of the College 
Albert le Grand at Arcueil, and founding three auxiliary institu- 
tions, Ecole Lacordaire, ficole Laplace and Stole St Dominique 
He wrote several works on educational questions, an often trms 
lated Life of Christ (Paris, 1890), and Les Alhmands (rng 
trans 1884) His Spiritual Letters have been translated by A G 
Nash (London, 1006) He died at Toulouse on March 1 3 1900 


Set the biographies bv J de Romano (i8qi) and \ de Couhnges 
(1900), and cspeci illy Stanislas ltcynaud, Le Pete Didon sa vie el 
son oeuvre (1903) 

DIDOT, the name of a family of leuncd French printers and 
publishers Tran^cis Didot (1689-1757) founder of the great 
ness of his familv, was bom at Paris He beg in business as a 
bookseller ind printer in 1713, and among his famous produc- 
tions was a collection of the travels of Ins friend the Abb6 
Pievost, in twenty volumes (1747) Francois Ambrose Didot 
(1730-1804), son of Frmqois, made important linpiovements m 
type founding, and was the first to attempt printing on vellum 
paper (1780) Among the works which he published was the 
f irnous collection of I rench cl issies prepared by order of Louis 
\VI foi the edueition of the Dauphin, m usum Delphim, and 
the folio edition of L’ Art de verifier Its dales Pierre Franqois 
Didot (17^2-1793), his brother, devoted much attention to the 
art of type founding and to paper making Among the works 
which issued from his press was an edition in folio of the Imttatio 
Chnstt (1788) Hfnri Didot (1765-1852), son of Pierre Fran 
gois, is celebrated for lus “microscopic” editions of various stand 
ard works, for which he engraved the type when nearly seventy 
vears of age He was also the engr iver of the Assignats issued by 
the Constituent and Legislative Assemblies and tile Convention 
Didot Saint Liter (1767-1829), second son ot Pierre Frangois, 
was the inventor of the paper making machine known m England 
as the Didot machine Pierre Didot (1760-1853) eldest son 
of Trangois Ambroise, is celebrated as the publisher of the beau 
tiful ‘Louvre” editions of Virgil, Horace and Racine The Racine 
in three volumes folio, was pronounced in 1801 to be “the most 
perfect typographical production of all ages ” Firmin Didot 
(1764-1836), his brother, second son of Frangois Ambroise, in 
vented the process of stereotyping, and coined its name He was 
the author of two tragedies — La Rente de Portugal (1824) and 
La Mort d’Anmbal (1817), and he wrote metrical translations 
from Virgil, Tyrtaeus and Theocritus Ambroise Firmin Didot 
(1790-1S76) was his eldest son On the retirement of his father 
in 1827 he undertook, m conjunction with lus brother Hyacinthe 
F irmin Didot (1794-1880), the direction of the publishing busi 
ness Their greatest undert iking was a new edition of the The 
souths Graecae linguae of Henn Esticnnc, under the editorial care 
of the brothers Dindorf and M Hase (9 vols , 1855-1859) 
Among the numerous important works published by the brothers, 
the 200 volumes forming the Bi bhoth'eqm des auteurs grecs, 
Bibliothdque latmc, and Btbhotheque jr misuse deserve special 
mention Ambroise Timiin Didot was the first to propose (1823) 
a subscription in favour of the Greeks, then in insurrection 
against Turkish tyranny The works include a translation of 
Thucydides In 1875 he published a very learned and elaborate 
monograph on Aldus Miniums His collection of mss , the richest 
m Trance, was said to have been woith, at the time of hLS death, 
not less than 2,000 000 francs 

See P G Brunet, Firmin Didol el sa jannlk (1870) 

DIDYMI or DIDYMA, an ancient sanctuary of Apollo in 
Asm Minor in the territory of Miletus and on the promontory 
Poseideion It was sometimes called Brattchtdae irom the name 
of its priestly caste which claimed descent from Branchus, a 
youth beloved by Apollo As the sc it of a famous oracle, the 
original temple attracted offerings from Pharaoh Nccho (in whose 
army theic was a contingent of Milesian mcrcen tries), and the 
Lydian Croesus, and vv is plundered by Darius of Persia Xerxes 
finally sacked and burnt it (481 bc ) and exiled the Branchidac 
to the far noith east of his empire The celebrated cult statue ol 
Apollo ty C inachus, familiar to us from reproductions on Milesian 
coins, was also carried to Persia, there to remain till restored by 
Seleucus I in 295, and the oracle ceased to speak for a century 
and a half The Milesians were not iblc to undertake the re- 
building till about 332 b c , when thL oracle revived at the bidding 
of Alexander The work proved too costly, and despite a special 
effort made by the Asian province nearly 400 years later, at the 
bidding of the emperor Caligula, the structure was never quite 
finished but even as it was, Strabo ranked the Didymeum the 
greatest of Greek temples and Pliny placed it among the four 
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most splendid and second only to the Artunisium at Ephesus 
The area covered by the platform measures roughly 360X160 
feet 

No excavation v.is ittemptcd till MM E Pontremoli and B 
Haussoullicr were sent out by the French Schools of Rome and 
Athens m 1895 They cleared the western fagade and the pro 
domos, and discovered inscriptions giving information about other 
parts which they left still buried Finally the site was purchased 
by, and the Trench rights were ceded to, Dr Th Wiegand, the 
German explorer of Miletus, who in 1905 begin 1 thorough clear 
ance of what is Incomparably the finest temple rum in Asia 
Minor 

The temple was a decastyle peripteral structuie of the Ionic 
order, standing on seven steps and possessing double rows of 
outer columns 60 ft high, twenty one in c ich row on the flanks 
It is nmirkable not only for its great size, but {inter aha) for 
(1) the rich ornament of its column bases, which show great 
variety of design, (2) its various developments of the Ionic 
capital, eg, heads of gods, probably of Pergamene art, spring 
from the “eyes” of the volutes with bulls’ heads between them, 
(3) the massive building two storeys high at least, which served 
below for prodomos, and above for a dispensary of orides 
xpqapoypbipia mentioned in the inscriptions) and a treasury, 
two flights of stairs called "labyrinths” in the inscriptions, led up 
to thise chambers, (4) the pylon and staircase at the west, (5) 
the frieze of Medusa heads and foliage Two outer columns are 
still erect on the north east flank, carrying their entablature, and 
one of the inner order stands on the south west 

See Dilettanti Society, loltian Antiquities 11 (1821) , C T Newton, 
/Ait of Discoveries etc (1862) and Travels in the Levant, u (1863) , 
0 Rajet and A Thomas, Uilet et le Colje Latmique (1877), E 
Pontremoli and B Haussoullier, Didymes (1904) 


DIDYMIUM, originally regarded as a chemical element, was 
found by A von Welsbach in 1885 to be a mixture of the 
two elements, praseodymium (9 v ) and neodymium (q v ) {See 
also Rare Earths ) 

DIDYMUS (3092-394), suraamed “the Blind,” ecclesiastical 
writer of Alexandria, was, in spite of becoming blind at the age 
of four, one of the most learned men of his day, respected by 
Jerome and Athanasius He became head of the catechetical 
school of Alexandria He was condemned by the sixth and seventh 
general councils as a contmuator of Origen, but he stoutly opposed 
Anan and Macedonian teaching His surviving writings show a 
remarkable knowledge of Scripture, and have distinct value as 
theological literature They include the De Tnmtate, De Sptntu 
Suncto (Jerome’s Latin trans ), Adversus Mamchaeos, and ex 
positions of various books, especially the Psalms and the Catholic 
Epistles 

See Migne, Patrol Grace xxsix , J Leipoldt, “Didymus der Bhnde” 
in Texte u Untersuchungen zur Gesch der allchnst Lit, vol xiv 
(Leipzig, 1906/ , Tixeront, Htsl of Dogma, vol 11 (1914) 


DIDYMUS CHALCENTERUS (e 63BC-AD 10), Greek 
scholar and grammarian, flourished in the time of Cicero and 
Augustus, and taught in Alexandria and Rome His surname, 
which means “brass bowelled,” came from his industry, he was 
said to have written more than 3,500 books He wrote a treatise 
on Aristarchus’ recension of Homer, of which fragments have 
been preserved m the Venetian Scholia He also wrote commen 
tones on many other Greek poets and prose authors, and the 
extant scholia to Pindar, Sophocles and Aristophanes are largely 
due to Didymus His work, though it showed no great critical 
acumen, was valuable because it collected the results reached by 
earlier scholars (Ammianus Marcelhnus, xxu 16) 

See W W Schmidt (De Didyrno Chalcentero (1853) and Didymi 
CHalcenten fragmenta, (1854) , also F Susemihl, Geschichte der gnech 
Uleratur in der AlexandnnerM, h (1891), J E Sandys, History of 
Classical Scholarship, 1 (1906) 


DIE, a town of south-eastern France, capital of an arrondisse- 
ment m the department of Drdme, 43 m ESE of Valence on 
the Paris -Lyons railway Pop (1936) 3,175 Under the Romans, 
Die (D«a Augusta Voccnttorum) was an important colony It 
WM formerly the seat of a bishopric, united to that of Valence 


from 1276 to 16S7 and suppressed in 1790 Previous to the revo 
cation ot the Edict of Nantes in 1685 it had a Calvimstic uni- 
versity The town stands in a plain enclosed by mount 11ns on 
the right bank of the Drome below its confluence with the Mey 
rosse, which supplies power to some of the industries The old 
cathedral has a porch of the xxth century supported on granite 
columns from an ancient temple of Cybele, and the Porte St 
Marcel is a Roman gateway flanked by massive towers There 
tre also rums of Roman aqueducts and altars Die is the seat of a 
sub prefect, and of a tribunal of first instance The manufactures 
are silk, cloth, lime and cement, and there lie saw mills Trade 
is in timber, especially walnut, and in white wine known as 
clairettc de Die The mulberry is largely grown for the rearing 
of silkworms 

DIE, a vvoid used in various senses for a small cube of ivory, 
etc {see Dice), for the engraved stamps used in coining money, 
etc , and various mechanical appliances m engineering In archi- 
tecture a “die” is the term used 
for the square base of a column, 
and it is applied also to the ver- 
tical face of a pedestal or podium 
The fabrics known as “dice” 
take their name from the rec 
tangular form of the figure The 
original figures would probably 
be perfectly square, but to day 
the same principle of weaving 
is applied, and the name dice is 
given to all figures of rectangular 
form The different effects m the 
adjacent squares or rectangles 
are due to precisely the same rea- 
sons as those explained in con- 
nection with the ground and the 
figure of damasks {q v ) The 
same weaves are used in both damasks and dices, but simpler 
weaves are generally employed for the commoner classes of the 
latter The effect is, in every case, obtained by what are tech 
mcally called warp and weft float weaves The illustration B 
shows the two double damask weaves arranged to form a dice 
pattern, while A shows a similar pattern made from two four- 
thread twill weaves C and D represent respectively the dispo 
sition of the threads in A and B with the first pick, and the solid 
marks represent the floats of warp The four squares, which are 
almost as pronounced m the cloth as those of a chess-board, may 
be made of any size by repeating each weave for the amount of 
surface required It is only m the finest cloths that the double 
damask weaves B are used for dice patterns, the single damask 
weaves and the twill weaves being employed to a greater extent 
This class of pattern is largely employed for the production of 
table cloths of low and medium qualities The term damask is 
often applied to cloths of this character, and especially so when 
the figure is formed by rectangles of different sizes 
DIEBITSCH, HANS KARL FRIEDRICH ANTON 
(1785-1831), Count von Diebitsch and Narden, called by the 
Russians Ivan Ivanovich, Count Diebich Zabalkansky, Russian 
field marshal, was born at Grossleipe, Silesia, on May 13, 1785 
He was educated at the Berlin cadet school, but passed into the 
service of Russia m 1801 He served in the campaign of 1805, 
and was wounded at Austerlitz, fought at Eylau and Friedland, 
and after Friedland was promoted captain He distinguished 
himself very greatly m Wittgenstein’s campaign, and in particular 
at Polotzk (Oct 18 and 19, 1812), and was promoted major 
general In the latter part of the campaign he served against the 
Prussian contingent of Gen Yorck (von Wartenburg), with whom, 
through Clausewitz, he negotiated the convention of Tauroggen’ 
serving thereafter with Yorck m the early part of the \\ ar of Lib 
eration After the battle of Lutzen he served in Silesia and took 
part In negotiating the secret treat) 0 f Reichenbach He fought 
at Drtsdui and Leipzig At the crisis of the campaign of 1S14 
he urged Hit. march of the allies on Pans In 1S15 he attended 
the congress of Vienna, and was afterwards made adjutant general 
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to the emperor In iS^o he hid become chief of the general stiff 
and in 1825 he assisted m suppressing the St Peteisburg uncut t 
His greatest exploits were m the Russo Turkish War of iS-’S-sg 
which was decided by Diebitsch’s brilliant campugn of Adrian 
ople, this won him the rank of field marshal and the honorary 
title of Zabalkanski to commemorate his crossing of the Balkans 
In 1830 he was appointed to command the army destined to 
suppress the insurrection in Poland He won the ternble battle 
of Grochow on Feb 25, and was again victorious at Ostiolenka 
on May 26, but soon afterward he died of cholera for by his 
own hand) at klecksewo near Pultusk, on June 10 1831 

Eiuuography — B elmont (Schumhug), Gia) Diebitsih (Dresden, 
1810) > Sturmei, Der Tod tics Grajen Dubilsch (1832), B intych- 
Kamenski Biographits of Russian Tield Mai shals, in Russian (St 
Petersburg, 1841) 

DIEDENHOFEN see Thionvillc 

DIEKIRCH, a small town of Luxembourg, situated on the 
banks of the Sure Pop (1935) 3 842 Its nimt is said to be 
derived from Dide or Dido granddaughter of Odin and niece of 
Thoi Diekirch wis an important Roman station, and in the 
14th century John of Luxemburg, king of Bohemu, fortified it 
In the 19th century during their occupation the French changed 
the fortifications into boulevards 

DIELECTRIC see Condenser [Electrical] and Elec- 
tricity 

DIELMANN, FREDERICK (1847-1915). US portrait 
and figure painter, was born at Hanover, Gcr , Dec 25, 1847 
He was taken to the United States in early childhood, studied 
under Diez at the Royal academy at Munich, was first an 
illustrator, and became a distinguished draughtsman and painter 
of genre pictures His mural decorations and mosaic panels for 
the Library of Congress, Washington, DC, ire notable He was 
president of the National Academy of Design (1899-1909), presi 
dent of the Fine Arts Federation of New York (1910-15), pro 
fessor of irt at the College of the City of New York (190.5-18) 
and art director of Cooper union New York city (1905-31) 

DIEMEN, ANTHONY VAN (1593-1645), Dutch admiral, 
became governor general of the East Indian settlements 111 1636, 
and captured the Portuguese possessions in Ceylon and Malicca 
He developed the prosperity both of the Indies and of Dutch 
trade with them, ensuring the Dutch monopoly, eg, of pepper 
in Sumatra, etc He greatly extended the commercial relationships 
of the Dutch, opening up trade with Tongking, China and Japan 
Exploring expeditions were sent to Australia under his auspices in 
1636 and 1642, and Abel Tasman named after him (Van Diemen’s 
land) the island now called Tasmania Van Diemen died at 
Batavia on April 19, 1645 

DIEPPE, a seaport of northern France, capital of an arron 
dtssement m the department of Seme Infeneure, on the English 
channel, 38 mi N of Rouen, and 105 mi N W of Paris by the 
Western railway Pop (1946) 21,770 It is suggested that Dieppe 
owed its origin to Norman adventurers, who found its ‘ diep” or 
inlet suitable for their ships, but it was unimportant till the late 
1 2th century 

Its first castle was probably built in 1188 by Henry II of Eng- 
land, and Philip Augustus attacked it in 1195 In 1197 it was 
bestowed by Richard I of England on the archbishop of Rouen in 
return for territory near the latter city In 1339 it was plundered 
by the English, but soon recovered, and, in spite of opposition 
from the lords of Hantot, fortified itself Its commercial activity 
was already great It is believed that its seamen visited the 
coast of Guinea m 1339, and founded there a Petit Dieppe m 
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The town was occupied by the English from 1420 to 1435 A 
siege undertaken in 1442 by John Talbot first earl of Shrewsbury, 
was raised by the dauphin, afterward Louis XI and the diy of 
the deliverance continued for centuries to be celebrited by a 
great procession and miracle plavs In the beginning of the 16th 
century Jean Parmentier, a native of the town, made voyages to 
Brazil and Sumatra, and a little later its merchant prince, 
Jacques Ango, was abb to blockade the Portuguese fleet in the 
Tagus Francis I began improvements, continued under his suc- 
cessor Its inhabitants in great number embraced the reformed 


leligion and they were among the first to acknowledge Henry IV, 
who fought one of his great battles at the neighbouring village of 
Arques Tew cities suffeied more from the revocation of the 
edict of Nantes in 1685, and this blow was followed in 1694 by a 
terrible bombirdment on the part of the English and Dutdi The 
town was rebuilt after the peace of Rvswick, but its modern 
piospenty dites only from the 19th century, partly because of 
Mane Caroline, duchess of Berry who biought it into fashion as 
a watering place, ind also because the railway gave an impetus 
to its trade 

During the Tranco German War the town was occupied by 
the Germ ins from Dec 1870 till July 1871 It stands at the 
mouth of the river Arques in a valley bordered on each side 
by steep white cliffs The maul part of the town lies to the west, 
and the fishing suburb of Le Toilet to the east of the river and 
haibour 

the sea front of Dieppe, which in summer attracts large 
numbers of visitors, consists of a pebbly beach backed by a lnnd 
sonic marine promenade Dieppe has a modern aspect, and two 
squires side by side and immediately to the west of the outer 
hirhour form the nucleus of the town 1 he church of St Jacques, 
founded in the 13th century, consists largely of later workman 
ship and was restored in the 19th century The castle, over 
looking the beach from the summit of the western cliff was 
built m 1435 The ihurch of Notre Dame de Bon Secouis on the 
opposite cliff, and the church of St Remy, of the 16th and 17th 
centuries, are noteworthy A well equipped casino stands on the 
sea front 

The public institutions include the subprefecture, tribunals of 
first instance and commerce, a chambei of commerce and a school 
of navigation 

Dieppe has one of the safest and deepest harbours on the Eng 
fish channel A curved pissage cut in the bed of the Arques and 
protected bv an eastern and a western jetty gives access to the 
outer harbour, which communicates at the east end by a lock gate 
with the Bassin Duquesne and the Bassin Berigny, and at the 
west end by the New channel with an inner tidal harbour and two 
other basins Vessels drawing 20 ft can enter at neap tide A dry 
dock and a gridiron are among the repairing facilities of the port 
The harbour railway station is on the northwest quay of the 
outer harbour 

The distance of Dieppe from Newhaven, with which there has 
long been daily communication, is C4 mi The imports include 
silk and cotton goods thread oilseeds, timbei, coal, iron, patent 
fuel cement, china clay, machinery, tobacco and mineral oil, lead- 
ing exports are wine, silk, woollen and cotton fabrics, vegetables 
and fruit and flint pebbles The industries compnse shipbuilding, 
oil refining steam sawing the manufacture of machinery, rope 
porcelain briquettes and articles in ivory and bone, the produc- 
tion of which dates from the 15th century The fishermen of Le 
Pollet, traditionally of Venetian origin, are among the mam pro- 
viders of the Parisian market The sea bathing attracts many 
visitors m the summer 

Two miles to the northeast of the town is the ancient camp 
known as the Cite de Limes, which perhaps furnished the nucleus 
of the population of Dieppe 

See L Vitet, Htslotre de Dieppe (Pans 1844) , D Asscline, Let 
Antiquitis el chromques de la vi lie de Dieppe , a 17 th centurv account 
published at Paris in 1874 

DIERX, LEON (1838-1912), French poet, was born on the 
island of Reunion in 1838, and died in Pans on June 11, 1912 
He came to Pans to study at the Centril School of Arts and 
Manufactures A friend and disciple ot Leconte de Lisle, Dierx 
was one of the most distinguished of the Parnassians On the 
death of Stephane Mallarmd in 1898 he was acclaimed "prince 
of poets" by “les jemes ” The most significant of his volumes 
of verse is Lhvres closes (1867) His Oeuvres (2 vol , 1894-96) 
contain much exquisite verse 

DIESEL, RUDOLF (1858-1913), German engineer, was 
bom in Paris, March 18, 1858, of German parents He was edu- 
cated at the Munich Polytechnic school and spent a short time 
in Paris as manager of a company which manufactured refnger- 
ating equipment, but returned to Munich, where in 1893 he 



34.8 DIESEL 

published The Theory and Const! uctwn of a Rational Heat 
Motor, the icsult of his studies on what was to become the 
diesel oil engine In the same ye if wort begin it the Iviupp 
and Augsburg mithine fictoues on the construction of the diesel 
engine (qv ) Wort continued on the motor until 1897, and in 
1898 it was publicly displayed for the first time it Munich In 
r8gg Diesel founded a factory for the construction ot the engines 
it Augsburg md spent the greater pirt of the lest of his life 
perfecting the mtchme, although he did not live to see its 
possibilities fully exploited On the night of Sept 29-30, 19x3, 
he fell overboard fiom the Antwerp Harwich mail stcamei in the 
English channel md ms drowned In the last yeir of his life 
he wiote Tlu Genesis of Dir id Motors 

Foi a disi ussion of the practical uses of Diesel’s invention, 
si e Autu Eiscinls Marint Engineering, Locomotive 
DIESEL ENGINE In 1892 Rudolf Diesel, a German engi 
neer, p dented a type of internal combustion engine which became 
inseparably associated with his name His first successful engine 
was 1 25 lip unit completed in 1897 and tested by Schroter at 
Augsburg, Ger , in the same year Diesel engines were exhibited 
publicly for the first time in 1898 at the Munich exhibition 

I he diesel engine was taken to the United States m 1898 by 
Adolphus Busch of St Louis, Mo, who pud Diesel 1,000,000 
gold marks for patents and exclusive manufacturing and sites 
rights in the United States and Canada Busch formed the Diesel 
Motor Company of America m 1898, he later changed its name 
to American Diesel Engine company, since the word motor was 
an apparent misnomer when applied to diesels In 1898 this 
company built the first successful diesel in the world to operate 
commercially m regular power service 
In 1900, Diesel announced before the congress at Pans that 
the cycle of operations finally adopted by him after extended 
experiments was as follows 

1 A suction stroke during which air alone at atmosphenc pressure 
was drawn into the cylinder 

2 A compression strol e m which this air was next compressed to a 
pressure ot 500-600 lb per square inch 

3 From the end of the compression stroke, and for a short period 
after, regulated admission of the fuel m the form of a fine spray 
in such manner as to cause combustion to occur at (approx- 
imately ) constant pressure 
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cylinder itself The diesel always compresses the same amount 
of air while the amount of injected fuel is varied to suit the load 
conditions Thus the air fuel ratio varies from about 22 1 at 
full load to about 85 1 when the engine is idling The diesel 
engine requires an excess amount of air as compared to the gas 
oline engine High air fuel 1 itios and high compression pressures 
give the diesel its advantage in fuel economy and it is not unusual 
to find a diesel motored vcl lde giving double the fuel mi'eage 
as compared with a similar gasoline motored vehicle A further 
advantage is its ability to burn a cheaper fuel and to enjoy a 
lessened fire hazard 

Operating Cycles — Diesel engines operate on eithei the four 
stroke or the two stroke cycle Basically, this means that the 
four stroke cycle engine requires four complete strokes of the 
piston or two revolutions of the crankshaft to complete one 
operating cycle while the two stroke cycle engine completes this 
sequence in two piston strokes or m one revolution of the crank- 
shaft The two extia stiokes in the four-stroke cycle engine 
are used to get fiesh air into and exhaust gases out of the cylinder 
The two stroke cycle engine eliminates these strokes bv substitut 
mg t scavenging period dunng which the spent exhaust gas is 
blown from the cylinder and replaced by a fresh charge of air 
Scavenging then, requires an external source of low pressure air 
The stroke sequence of the four stroke cycle engine is lllus 
trated m fig 1 

INLET FUEL EXHAUST 

VALVE INJECTOR VALVB 



I INTAKE 2 COMPRESSION 3 POWER 4 EXHAUST 
Fig 1 — schematic view of a four stroke cycle diesel engine 

ILLUSTRATING THE SEQUENCE OF CYCLE EVENTS 


4 Expansion of the lgmted mixture of fuel spray and air dunng 
the remainder of the working stroke 

5 Expulsion of the burned products dunng the next stroke 

The cycle thus described was of the four-stroke type with a 
stroke sequence of suction, compression, expansion and exhaust 
The first diesels were au injection engines that used high pressure 
compressors to inject the fuel supply into the engine cylinder 
with a blast of air In 1910 Janies McKechnie of England de 
veloped an airless or sohd-mjection system which used a simple 
high pressure fuel oil pump for injection purposes The solid- 
mjectian system became the predominant method of fuel injection 
about 1930 Irrespective of its fuel system the essential feature 
of the diesel cycle is the compression of atmospheric air to a 
pressure of about 500 lb per square inch which raises the air tem- 
perature to about i,ooo° T A controlled amount of atomized 
oil is injected mto the highly compressed red-hot air, causing it 
to Ignite spontaneously, burn and expand Thus, no ignition ap- 
paratus is required ynfo an engine that operates on the true diesel 
cycle 

Definition of a Diesel Engine —A diesel engine is defined as 
an internal combustion engine so constructed that the air sup 
plied for combustion is compressed within the engine cylinder to 
the point where its temperature fs sufficient to ignite the injected 
fuel spontaneously 

The xnirfe Tgti’tiop gasoline <ngn>e dufci-, f on the compic— 
xmn-ignition oildcsel eiiinne in the nvure 01 t'f fuel ilnrpc 
Ga-olme and air are thoioughlj mixed m the rnbireltor of the 
spaik tin ition engine and this homogeneous mixcuit is in'iodi txd 
mto fhe eiig'iie ev finder in a defimfe prop irtio-’ rve rdlos ot lo id 
The proportion of air to fjel, tailed tnc am fuel m>.io is commit 
for gasoline eng nes in the ratio of la 5 i, 1 e 14 5 lb of ir to 
1 lb of luel Since the diesel has no auxiliary mxing chamocr for 
air and fuel oil, the mixing mu3t be accomplished wuthin the 


The four-stroke cycle engine operates as follows (1) intake the 
inlet valve opens and the descending piston draws a fresh charge 
of air into the cylinder, (2) compression the inlet valve closes 
and the rising piston compresses air within the cylinder to a 
pressure of about 500 lb per square inch, (3) power toward 
the end of the compression stroke fuel is injected, it ignites 
spontaneously and expands, thus forcing the piston down through 
the power or expansion stroke, (4) exhaust the exhaust valve 
opens and the using piston forces the burned gases out of the 
cylinder, the cycle then repeats 

The sequence of events in a two-stroke cycle, port scavenged 
engine is illustrated in fig 2 Scavenging air is maintained in 
the air header at a pressure of a few pounds above the atmospheric 
pressure by a blower, not shown 
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L INTAKE 2 COMPRESSION 3 POWER 4 EXHAUST 
FIG 2 — SCHEMATIC VIEW OF A TWO STROKE CYCLE DIESEL ENGINE 
ILLUSTRATING THE SEQUENCE OF CYCLE EVENTS 

The two stroke cj.de engine operates as follows (1) intake 
the descending piston uncovers the inlet and exhaust ports and 
scavenging air enters the cylinder from the inlet port, flushes the 
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cyhndei, and leaves via the exhaust port, (t) compiession the 
using piston covers both the inlet and exhaust ports and com 
presses the air in the cylinder to a pressure of about 500 lb per 
square inch, (3) power a charge of fuel is injected into the 
highly heated air, it ignites spontaneously and expands, forcing 
the piston down through the power stroke, (4) exhaust the de 
sccnding piston uncovers the exhaust and inlet ports, scavenging 
air under pressure enters through the inlet port and forces the 
burned gases to leave the cylinder via the exhaust port, thus com 
pleting the cycle 

The ideal two cycle engine would develop twice the power of 
a four cycle of equal size and speed, actually, the ideal is not 
achieved since the two cycle has a less effective stroke because 
of the presence of ports in the cylinder The two cycle docs, 
however, possess important advantages over the fourcycle, pir 
ticularly in the larger size engines, in that it is lighter tor the 
same power output, has fewer moving pirts and is simpler 
These characteristics give the two and four cycle engines then 
particular fields of application The tendency is to build the 
large engines two cycle and the smaller engines four cycle ihcrc 
is, of course, an overlapping of sues in both cycles with veiv 
high grade engines of each type being built 

Scavenging air is supplied to two rvcle engines by recipiociling 
pumps, blowers, or by means of the crankcase scavenging method 
Crankcase scavenging was widely used in early two stroke cycle 
engines up to 100 hp per cylinder and found favoui by reason 
of its simplicity and its low initial and maintenance costs The 
crankcase scavenged engine was, however, found to be less eco- 
nomical and had a lower power output thin some engines using 
later scavenging developments The underside of the engine’s 
power pistons, the cylinders and the crankcase form a low pressure 
compressoi Fresh ur is drawn into the crankcase on the piston 
upstroke and is compressed within the crankcase as the piston 
descends Suitable port arrangement releases air from the crank 
case for scavenging Reciprocating scavenging pumps are usually 
large diameter, double acting, attached units, actuated by a 
connecting rod from a crank extension of the engine crankshaft 
The pumps are simple low pressure compressors and are used m 
successful engines of modern design Scavenging bloweis of the 
Roots type are positive displacement blowers, usually attached 
and gear or chain driven from the engine Centrifugal scaveng 
mg blowers aie fanhke in principle and because of their high 
operating speeds are usually driven by a turbine or electric motor 
and are not usually built as an integral part of the engine The 
air discharge from either pump or blower is delivered to an air 
manifold where the engine cylinders receive their supply of 
scavenging air The method of admittance and the path of 
scavenging air through the engine cylinder is determined by var 
ious arrangements of ports or valves or combination of both 
In uniflow scavenging, air is admitted through ports at the lower 
end of the cylinder and exhaust is forced out through valves at 
the upper end The umflaw type system is used in both high- and 
low speed engines of modern design The allpoited cylinder 
which provides the simplest and most widely used method of 
scavenging is shown in fig 3 Inclined air ports direct scavenging 
air in a loop path as indicated by arrows m fig 3 Automatic 
feather type scavenging valves, located m the air header, allow 
scavenging air to flow m the out direction only, to prevent exhaust 
gas from entering the header and contaminating the fresh air 
supply 

Diesel Construction — Designs and sizes of diesel engines lnd 
not been standardized in either Europe or the United States by 
mid- 20th century Different designs reflected the individual 
opinions of various diesel manufacturers As a result, the engine 
had been built in many sizes and each operated in different speed 
classifications and assumed different general design and construe 
tional form The cylinder arrangement might be in-line, radial 
V, X, or of the opposed piston, the usual single-actmg or even the 
double acting type In either two- or four cycle, the engines 
might have individual cylinders and columns or be built en bloc 
Two cycles have variations of air flow caused bv different port and 
valve arrangements Diesels might have trunk pistons or cross- 
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heads be supercharged and intercooled or not They might 
operate on varying types of gaseous fuels such as natural gas, 
illuminating, producer, blast furnace, or sewer gas, or on varying 
types of fuel oils from he ivy crudes through the range to lighter 
distillates, or even on both gaseous and oil type fuels Various 
engines nught use turbulence or precombustion chambers, air 
or energy cells or be of the open chamber design All designs 
were compromises and each manufacturer was building diesels 
for certain broad fields of application 

The diesel was practically unknown to the public until it made 
its appearance in trucks, buses and lailroad locomotives Other 
applications, however, had become equally important but not as 
apparent Diesels are used to drive ships, generators, pumps, 
compressors, mills, rock crushers, earth moving machinery , trac- 
tors and for many other purposes where economy and depend 
ability are requisite Each application determines certain design 
characteristics Although diesels hive been classified by various 
methods, the most common grouping is by rotitive speed There 
was little agreement at mid century as to whit constituted a 
high or low speed diesel but for purposes of convenience the 
following arbitrary classification is established Engines that 
operate ibove 1,200 rpm will be referred to as high speed en 
gines, those operating below 500 r p m will be classified low speed 
engines, and those in the range between these limits will be 
termed medium speed engines 

ffig/i speed diesels are essentially small bore engines, 6 in and 
under, built to compete with gasoline engines m both physical 
dimensions and power output Cylinder irrangement is usually 
m line or of the V type The auxiliaries such as electric starters, 
lube oil pumps, water pumps and cooling systems die contained 
as an integral part of the engine lhe engine is seldom if ever 
built as a direct reversing unit and wheie reversing is required 
it is accomplished through an attached reverse geai High-speed 
engines frequently use turbulence chambers, air or energy cells 
to facilitate fuel combustion There is seldom any provision for 
auxiliary piston cooling This sue engine develops a maximum 
of about 30 h p per cylinder and uses a light grade diesel oil for 
fuel 

Medium speed diesels embrace the largest single group in the 
classification, having cylinder bores in a range from 6 to 14 an 
The engine may be built in any of the previously mentioned 
cylinder arrangements, radial, in line, V, X, etc Medium speed 
engines usually have attached auxiliaries They may he started 
electrically, started by a small attached gasoline engine, or be 
air started When reversing is required the engine may be 
constructed for direct reversing or have an attached reverse gear 
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Diesels of this size went through the auxiliary combustion chamber 
stage, but open type chambers were generally preferred at mid 
century Pistons are usually cooled by means of an oil spray 
directed at the underside of the piston head Engines of this 
size develop between 30 and ->00 h p pei cylinder Appropriate 
design enables individual engines to burn any of a variety of fuels 
of the giseous or oil types 

Law spud diesels include the largest built, having cylinder 
bores ranging upward from 14 in in diameter The smaller bore 
sue of low speed diesels may have anv one of the cylinder ar 
rangements, but the larger bore engines, 20 m and up, are usually 
built in an in line arrangement Auxiliaries are sometimes con 
tamed as an integral part of the engine but are usually separated 
from the t_ngmc proper in large installations Air starting sys- 
tems arc invariably used Where reversing is required the engine 
rarely operates through a reverse gear and is usually constructed 
as a direct reversing unit Auxiliary combustion chambers are 
never used Pistons are always cooled, the forced oil system 
being preferred The power rating per cylinder is upward from 
200 h p Any type of fuel may be burned, and combustion 
efficiency is always best in well designed engines of large size 

Fig 4 shows a cross section through the power cylinder of a 
medium speed fourcycle engine I he unit illustrated in fig 4 
is typical of four cycle design A one-piece bedplate forms the 
foundation on which the engine is built A forged steel crank- 
shaft rotates in main bearings that are lined with soft bearing 
metal and pressure lubricated for long life The cast frame is 
secured to the bedplate by tie rods A lemovable cylinder is 
contained in the frame and has ample water jackets for efficient 
cooling An oil cooled trunk type piston reciprocates in the 
cylinder liner and translates its motion through a forged steel 
connecting rod to the crankshaft A water jacketed cylinder head 
seals the combustion end of the cylinder and contains the injec- 
tion nozzle the inlet, exhaust and starting air valves 
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A cross sectional view through the power cylinder of a large 
single-acting two-cycle diesel built m the United States is lllus 
trated m fig 5 

Although its size precludes many specialized manufacturing 
problems, the general design is typical of large low-speed heavy- 
dutj two-cycle engines The piston is built in two pieces and has 
« separate pistonhead to facilitate efficient oil cooling Attached 
to the connecting rod is a crosshevd travelling m guides which 
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FIG 5 — SECTIONAL VIEW OF A MODERN LOW SPEED PORT SCAVENGED 
TWO STROKE CYCLE DIESEL ENGINE 


absorbs the side thrust caused by the angularity of the connect 
ing rod The piston is attached to the crosshead and since it 
bears no side thrust it may be proportionally shorter than the 
corresponding piston of a trunk type engine Fig 4 is an example 
of trunk type piston construction A bedplate supports a series 
of individual A columns which, m turn, support individual cylin 
der blocks These major parts are held together with tie rods 
to form a rigid unit The similar elements in fig 4 and fig 5 
perform identical functions, and the constructional variation 
other than that required for two- and four cycle operation is due 
primarily to size difference The specific power output of the 
large engine is nearly 14 times greater than the smaller one 
Supercharging — When an amount of air in excess of the 
noimal displacement volume is introduced into an engine cylinder 
unaer pressure and is retained at the start of the compression 
stroke, the engine is said to be supercharged Scavenging air 
under pressure is supplied to all two cycle cylinders and it would 
seem, therefore, that all engines of this type are supercharged, 
actually, however, they are not, unless a portion of this more 
dense air is retained at the start of compression 
The power output of an engine is limited by the amount of 
oxygen, ie , air that can be taken into its cylinders per stroke 
With additional air available for combustion, the engine is able 
to bum a greater amount of fuel, and its power output is in- 
creased There are two ways of increasing an engine’s breathing 
capacity (1) increase the rotative speed, ie, fill the cylinders 
more frequently, and (2) force more air into the same cylinder 
space by means of pressure, 1 e , supercharging In the evolution 
of the diesel engine these paths were explored and both speeds 
and operating pressures became increasingly greater 
The barner to higher speeds for automotive types and to even 
greater effiaency for all diesels, is the difficulty m mixing the 
fuel spray intimately with the air Imperfect mixing delays fuel 
ignition and tends to impair combustion efficiency Although 
these effects are aggravated as speeds go higher, modern auto- 
motive-type diesels, where revolutions per minute is important, 
have been developed to the point where they attain good effi- 
ciencies at speeds of about 3,000 r p m 
Special port, valve and blower arrangement is required in both 
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two and four cvcle engines to provide i supercharging effect 
Two cycle supercharge rarely exceeds two to four pounds per 
square inch above atmospheric pressure Beyond this the blow 
ers absorb more power than they provide Tour cycle super 
charge ranges from 3 to 15 lb per square inch and provides an 
increase in power output from 30% to 80%, with so c 'n being a 
conservative figure Engines are supercharged for two reasons 
fi) to increase power output for a given sized engine and 1 to 
provide the additional air requued to sustain power output m 
the less dense air at high altitudes 

Supercharging blowers may be driven mechamcallv or bv means 
of an exhaust gas turbine The mechanically driven blower may 
operate directly from the engine or be separately driven from 
another power source The most efficient supercharging method 
utilizes part of the exhaust gas energy to drive a gas turbine that 
is directly connected to a blower This type of turbocharging 
system was applied by Alfred V Buclu of Switzerland The 
Buchi system uses special valve timing in combination with mul- 
tiple exhaust manifolding, and is able to attain a substantial 
power increase (50% is common), with no increase in specific 
fuel consumption Supercharging effect is sometimes increased 
by the addition of an intercooler located between the supercharger 
and intake air manifold Its function is to cool the inlet air and 
thereby increase its density so that additional fuel can be burned 
Like supercharging intercooling increases the power capacity of 
an engine of given displacement 
Diesel Auxiliaries — Fig 6 shows a view of the auxiliary 
equipment uSed in a typical, large stationary diesel plant While 
individual plant conditions determine the specific location of 
auxiliaries, their respective functions remain the same 
The auxiliary equipment may be divided into the following 
systems lubricating oil ("called lube oil), cooling water, fuel, 
governor, inlet exhaust and starting air 
The lube oil system consists of a filter a strainer, an oil cooler 
and two oil pumps The lube oil pump draws oil from the sump, 
sends it through the strainer, the cooler and then forces oil under 
pressure to various bearing surfaces The lubricant drains from 
the engine and collects in the sump The lube oil filter pump 
continually recirculates a portion of the sump oil and forces it 
through a filter 

The cooling system consists of a cooling tower, a water pump 
and a heat exchanger The dosed circuit type system is lllus 
trated in fig 6 and is usually recommended because of its tom 
paratively small water requirement and further, because the 
circulating jacketwater may be treated to eliminate scile forming 
agents Cooling water is pumped into the cylinder jacket, flows 
through the cylinder head and out of the engine into a heat ex 


changer I he heat exchange! cools the jickct w iter which is 
then passed through the oil cooler tool water is continually 
pumped from the cooling tower through the heat exchangers 
The futl system consists of a Urge storage tank a smaller dav 
tank, and the necessary fillers, strainers and pumps to insure that 
clean oil is supplied to the high pressure or fuel injection pumps 
1 he system illustrated m fig 6 is for oil operation 

The governor is 1 sensitive device that controls and maintains 
the engine speed at a constant level by regulating the amount of 
fuel that is admitted into the engine cylinder 

The inlet air system consists of piping from a source of fresh 
air leading to the engine air header A filter is provided to re 
move harmful grit and dust from the inlet air 

The exhaust system consists of piping from the engine leading 
to the outside atmosphere where exhaust gases cm be of no 
danger A11 exhaust silencer or muffler is provided to reduce 
engine exhaust noises A waste-heat boiler, not shown in fig 6 
may be edded to the exhaust system so that some of the heat from 
exhaust gases can be iccovered for use 
The starting air system consists of a compressor air storage 
tank, piping and a means of timing the admission of compressed 
air to the engine cylinder 

Gas Diesel — The gas diesel was developed in the United 
States in 1528 and is capable of burning any form of combustible 
gas m combination with a small amount of pilot oil Pilot oil 
is injected to ignite and stabilize the combustion of the com- 
pressed gas air mixture 1 here are two methods of getting gas 
into the two cycle cylinder It may either be admitted under 
low pressure immediately after scavenging, or it may be com 
pressed to about 1,000 lb per square inch and forced into the 
cylinder is the piston approaches the end of its compression 
stroke When a diesel 15 arranged to operate on either gas or 
oil or a combination of both fuels it is called a dual-fuel diesel, 
which may be either two or four cycle 
Fig 7 shows a sectional view of a four cycle dual-fuel diesel 
that can convert instantaneously under load from oil to gas or 
from gas to oil operation It is capable of running on any pro- 
portion of either fuel down to 3% of oil, an adjustment that is 
made by simply turning a single control wheel Hie operation is 
as follows an engine governor interprets the load requirement 
and regulates the flow of low-pressure gas fuel to a gas header 
Individual gas and inlet air valves open simultaneously at the 
start of the intake stroke to admit and thoroughly mix the enter 
mg air and gas All valves are dosed on the next stroke as the 
rising piston compresses the combustible mixture to about 500 lb 
per square inch Toward the end of the compression stroke 
pilot oil is injected and the mixture ignites and expands The 
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remainder of tlie cycle proceeds us in the four stroke oil burning 
du-sel While tig i illustrates one method of lour L\cle dual fuel 
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operation there were other successful meins in general use at 
mid century The mam variation is the method in which the gas 
is introduced into the cylinder Regardless of the method of 
admittance, gas injection is always timed to prevent its being 
wasted during scavenging 

Fuel Oil Injection — After the conception of the diesel engine, 
fuel injection equipment became the subject of intensive research 
and development as a means of further increasing combustion 
efficiency Two principal methods of fuel injection were in use at 
mid-century air injection and solid injection In air injection, 
the earliest successful method a metered quantity of fuel is de 
livered to the nozzle by a luel pump and blown into the combus 
tion chamber by compressed air at 700 to 1 400 lb per square inch 
when an actuated nozzle valve is lifted This system was still 
sometimes used at mid-centurv in large low speed engines oper 
ating on heavy crudes, but was no longer popular for use with 
light oil-fuels because of the expense, bulk and hazards of the com 


between the pump and spiay nozzle 

Two basic types of spray nozzles \ re developed to suit different 
combustion chamber designs pintle lypL nozzles pioduce a cone 
shaped spray and arc used m engines with pre combustion, divided or 
air cell chambers, hole type nozzles ue used in open chambeis and 
produce a lclatively dense and compact fuel spray Nozzles arc also 
classified as open or closed The open tvpe consists of a plug with 
drilled lucl passages and orifices Although it is simple it is sus 
ceptible to pooi atomization at the beginning and end ol each mjee 
tion The closed tvpc came into moie geneial use it has its fuel 
passages sealed from the orifices by a spring loaded vilve which is 
opened during injection either roechaniLallv from the engine cams or 
hydraulically by oil pressure from the fuel pump 

Fig 8 shows a cross section of the mam components of a popular 
commeicial jerk pump system 

The single cylinder pump is of the constant stiokc variable by pass 
type in which the plungci with its lollowcr and return spring is 
actuated b an engine cam The pump delivers oil when the plunger 
covers the fuel inlet ports on its upstroke The qu intitv of fuel in 
jeeted is varied by changing the effective plunger stioke by turning 
the plunger so as to change the time ol bv pass, te, by-pass occurs 
when the upper helical edge of the wide plunger groove uncovers the 
spill poit Fuel delivery then ceases, and the scaling of the special 
delivery valve retracts fuel from the discharge tubing to sharply 
terminite injection The nozzle and holder assembly mcorpoiatcs a 
nozzle of the multiorifice, closed, hydraulically operated type From 
the inlet at the top, fuel is led through drilled passages to an annulai 
groove surrounding the stepped portion of the valve above its conical 
scat Fuel pressure acts on the exposed cross sectional area of the 
valve and lifts it so that fuel is injected during the period that the 
fuel oil pressure exceeds the spring setting 

Advantages of the Diesel — The inherent advantage of the 
diesel becomes more apparent when its heat efficiency is compared with 
other prime movers including steam turbines, gas turbines steam 
engines and gasoline engines The eomprcssion-igmtion feature not only 
simplifies the diesel by eliminating a separate ignition system but is also 
directly responsible for its good heat or thermal efhciency The average 



of the diesel is about 46% as compared with 25% 
< < cs, 20% for both steam and gas turbines, and 12% for 

m engines These percentage figures are approximate 
to full load capauLy At partial loads the compara- 
, increased to an even greater extent 

-R T Sawyer, The Modern Gas Turbine (194=;) , 
II er, Scavenging of Two Stroke Cycle Diesel Engines 

1 > Bosch Corporation (comp ), Fuel Oil Injection (Jan 

■ 'Progress Diesel Engine Catalogue (1949), American 
meal Engineers, The First Fifty l cars of the Diesel 
' i(i949)iV L Maleev, Internal-Combustion Engines, 

(B V N) 
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DIESEL LOCOMOTIVE see Locomotive 

DIESINKING, art of making took, called dies, by meins 
of which metals and other maten its are pressed or cut into various 
shipes by a hammer or an ar 
nngement of levers The die is 
usually cut from steel by a ma 
chine, but where extieme a 
racy is requned (eg, when en 
graving dies for coins, goldsmiths’ 
work and for some parts of ma- 
chines) handwork predominates 
Here in exact copy of the design 
is traced on a thm coating of wax } — & 

spread over the Drepared smooth f flML SIMP£ or Dlt 

surface, and is then engraved L 

on *he metal by recessing or sink F|G ,_ EV0LUT10N 0E C0)NING 
mg the tools used are chisels, die 

gr iveis and rifflers, which are Dies for stamping coins ire not 
small files with curved ends for actually cut by hand but arc multi 
negotiating curves and recessed P el™ Tu ck° I ro m° an™ n or « v ed d la h 

portions Tirst the Sinker reccsees A number of heavy blows causo tho 
the master die by engr iving in ^“ tr s i 0 x f , ^ or kTn >r °dL '** patlorn UBon 
intaglio the design on a piece of ° 80 w ° r n ° 
soft steel called the hub, which is then hardened to form the 
matrix By means of the matrix, the design is expressed in relief 
on a second piece of softened steel called the punch which in turn 
is hardened and held in the press to strike the softened face of the 
working die Several operations are necessary to bring the im- 
pressions to a perfect state, the first blow being made on the die 
while in cone shape {see fig i) 

The blow changes the foim 
to that in the second view 
The working die must then be an- 
nealed, and its edge turned off a 
little smaller, a complete, per 
fectly clean impression is pro 
duced, the die appearing as m the 
third view 

Considerable quantities of 
metal must be removed in sinking 
dies, and machine cutting, as far 
as possible, is essential to save ( 
hand labour Dies which have M imno cutters oiimin.i 
the shape cut through from top The die l> moved about under tne 
to bottom for presswork, are ® u ** or * « I rewired by elides con 
roughed out on a metal jig«awing ro1 6 w ,craws an an<lwh0 * s 
machine, and finished on a slotting machine or a tiling machine 
which passes a file up and down while the die is held on i table 
and moved about as required Large dies are often cut out by 
means of the oxyacetylene blowpipe A diesmhng machine, 
which is a milling machine, uses a variety of revolving cutters 
{see fig 2) The difficulty with halt dies, pairs of which make 
cylindrical or spherical shapes, is the cutting of the half round 
recesses A cherry cutter is utilized for these, instead of revolv 
mg it is made to oscillate by the action of a curved slide on the 




Fig 3 —CHERRY CUTTFR AND CROSS SECTION OF A DIE CUT THROUGH 
IN THE VERTICAL DIRECTION AS EACH END OF THE CONCAVITY IS 
CLOSED THE CHERRY CUTTER IS NECESSARY TO MILL OUT THE CURVE 


machine, this motion (not required m other metalworking opera 
tions) cutting a half round recess as sketched The principle of 


the copj mg lathe applied to the diesinking machine, enables it to 
cut an> mtiieate slnpes fiom a pattern in sheet metil, 01 sunk 
in iron or brass, the milling cutteis being guided bv the movement 
of an aim contiolled by the pattern Pmtograpb engraving and 
diesinking michines also work from i cop> , and cut the dies to 
an enlarged or reduced scale A aelluloid or sheet metal copy 
ean be used also for guidame when euttmg lettering, the copy 
being either in one piece or made up of the separate letters or 
figures clamped in a holder 

DIES IRAE (Lat ‘ diy ot wrath”), the opening words of a 
Latin hvrnn on the Last Judgment, ascribed to Thomas of Celano 
(c 1250) and forming part of the office foa the dead arid requiem 
mass, in music the traditional plain song melody to which the 
words ire sung and settings in generi! of this portion of the mass 
Among famous examples 0! the latter may be mentioned those of 
Mozart, Chciubmi, Beilioz and Verdi 

DIEST, a town in the province of Brabant, Belg , on the 
Denier at its junction with the Bever Top (est 1939) 8,499 
The chief industry is brewing 

DIESTERWEG, FRIEDRICH ADOLF WILHELM 

(1790-1866), German educationist, vv is boin it Siegen on Oct 29 
1790 Educated at Herborn and Tubingen universities, he began 
teaching in i8rr In 18 o lie w is appointed director of the 
teachers’ seminary at Mors where In put m piaetice the methods 
of J H Pestaloz7i In 183 1 he hccame director of the new state 
schools seminary in Berlin In 1846 he established the Pestalozzi 
institution at Fankow, and the Pe talozzi societies for the support 
of teachers’ widows and orphans In 1S58 he was elected to the 
chamber of deputies as member for Berlin, and voted with the 
Liberal opposition He died in Berbn on July 7, 1866 Diesterweg 
wrote several textbooks and educational works, including Weg- 
wetser f deutsche Lehrei (1834), and in 1827 established Rhein 
ische Blatter f Erztchung u Unterrtcht 

SeeW Kreitz, Diesterweg wid die Lehrerbtldung (1890) , K Richter, 
Diesltrweg well seincm leben unit Wirken (1890) 

DIET, a term used in two senses (1) food or the regulation 
of feeding (set Diet and Dietetics), and (2) an assembly or 
council We are concerned here only with this second sense, and 
m particular with the diet of the Holy Roman empire and its 
relation to its successors in modern Germany 

The origin ot the diet, or deliberative assembly of the Holy 
Roman empire must be sought in the placitnm of the Frankish 
empire This represented the tribal assembly ot the Flanks 
meeting partly for a military review on the eve of the summei 
campaign, partly for deliberation on important matters of politics 
and justice By the side of this lirgei assembly however, which 
contained in theory, if not in practice, the whole body of Tranks 
available for war, there had developed, even before Carohngian 
times, a smallea body composed of the magnates of the empire, 
both lay and ecclesiastical The germ of this smaller body is to 
be found in the episcopal synods, which, afforced by the attend 
ance of 1 ly magnates, came to be used by the king for the scitle 
ment of national affairs It is from this assembly of magnates 
that the diet of mediaeval Germany springs The general assem 
bly became meaningless and unnecessary as the feudal array 
gradually superseded the old levy en misse, in which each free- 
man had been liable to service, and after the close of the 10th 
century it no longer existed 

The imperial diet ( reichstag ) of the middle ages might some 
times contain representatives of Italy, but it was nearly always 
confined to the magnate oi Germany The regular members 
were the princes (hurst/ >), both hy and ecclesiastical In 
the 13th century the seven electors began to disengage themselves 
from the princes as a sepante element, and the Golden Bull 
(x 0 s6) made their separation complete, from the 14th centurv 
onward the nubles (both counts and other lords) attended along 
with the princes, md after 125a the imperial and episcopal towns 
often appeared through their representatives By the 14th century, 
therefore, the originally homogeneous diet of princes was already 
in practice, if not vet in legal form divided into three colleges — 
the electors, the princes and nobles and the representatives of the 
towns (though, as will be seen the latter could hardly be reckoned 
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is regular members until the century of the Reformation J 
The power., of the diet during the middle age extended to 
matters sueh is legislation the decision upon nnhtaiv expe 
ditions (especially the cxpeditio Romano.) fixation and changes 
in the constitution of the principahtu or tin empire The elcc 
tion of the lung, which was ougimllj regarded is ont of the 
powers of the diet, had passed to the electois be the middle ot 
the 13th century 

A new eri in the history of the diet began with the Reforma 
turn The division of the diet into three colleges was tbeieafter 
delimit ind pieci e The representatives of the tov.ns bteimt 
regular members, but it vas not until 16 j8 that thev were 
recognised as equal to the other estates of the diet Ihe estate 
of the princes and counts, which stood midway between the clee 
tors and the towns, also attained, in the years that followed the 
Reform ition, its final organization The vote of thr great princes 
ceased to he personal and began to be territorial it was not the 
stitus of princely lank but the possession of a puncipahty which 
was thereattei a title to membership The position of the counts 
ind other lord,, who joined with the princes in forming the 
middle stite, was also lindlv fixed by the middle of the 17th cen 
turv While nth of the princes enjoyed an individual vote the 
counts md other lords were at ringed in groups, each of which 
voted is a whole, though the whole ol its vote ( kunahtimme ) 
counted only as equal to the vote ot 1 .angle prince ( Vinlstimme) 

1 lit re were six of these groups, but as the votes of the whole 
college of princes and counts ( U any rate in the 18th century) 
numbered 100 they could exercise but little weight 

i he last era in the histoiv ot the diet mav be s ud to open with 
the treaty of Westphalia (1(148) The treaty acknowledged that 
Germany was no longer a unitary state but a loose confedera- 
tion of sovereign princes and the diet accordingly ceased to beir 
the charaeter of a national assembly and became a mere congress 
ol envoys The last diet which issued a regular “recess” 

I mchsubscMtd — the term applied to the n ta of the diet, as 
formally compiled ind enunciated at its dissolution) was that of 
Regensburg in 16^4 The next diet, which met at Regensburg in 
1663, never issued a recess and was never dissolved, it continued 
in permanent session, as it were, till the dissolution of the empire 
m 1806 This result was achieved by the process of turning the 
diet from an assembly of principals into a congress of envoys 
The emperoi was represented by two commiuan , the electors 
pnnees jnd towns were similarly represented by their accredited 
agents In practice, the diet hid nothing to do and its members 
occupied themselves in ‘‘yvrangling about chairs" — that is to say, 
in unending disputes about rights ot precedence 
In the Germanic confederation, which occupied the interval 
between the death of the Holy Roman empire and the formation 
of the North German confederation (1815-66), a diet ( btmdes - 
tag) existed which was modelled on the old diet of the 18th 
century It was a standing congress of envoys at Frankfurt on 
Mam In the North German confederation (1867-70) a neyv 
departure was made, which was followed in the constitution of 
the German empire after 1870 Two bodies yvere instituted — a 
buudesrat, which resembled the old diet m being a congress of 
envoys sent by the different states of the confederation and a 
rnc/ntag, winch bore the name of the old diet but differed en 
tirely iti composition The new reichstug was a popular representa- 
tive assembly, based on wide suffrage and elected by ballot, and, 
above all, it was an assembly representing not the several states, 
but the whole empire, which was divided for this purpose into 
electoral districts Both as a popular assembly and as an ussem 
Wv which represented the w hole of a united Germany, the reichstag 
of modem Germany went back, one might almost say, beyond the 
diet even of the middle ages to the days of the old Teutonic 
folkmoot 


ier R Schroder, Lthrbuch der devtschen Rechtsgeschichte (1903), 
PP 149, so8, 8jp, 880 Schroder gives a bibliography of monogiaphs 
bearing on the history of the mediaeval diet (E B ) 


DIET AND DIETETICS. Dietetics is the science and art 
of feeding human beings It involves a knowledge of foods, their 
composition and preparation, and what they contribute in essential 


nutrients for tissue repair and growth, for heat and energy and 
the noimal functioning of the bodv 

Most if not ill foods contnbute more thin one essentnl 
nutrient Nutrients are chemical substances or compounds which 
make specific contributions to some phase of the body economy 
Bread, milk, apples, oranges and carrots aie examples of foods, 
while nutrients die such things as ascorbic acid (vitamin C), 
found abundantly in citrus fruits, calcium, found abundantly in 
milk, iron, found in fiuits, vegetables, meat, enriched white 
bread and other foods, and pioteins, found m varying amounts 
in milk, meat, eggs, fish, poultry, be ms, nuts and, to 1 lesser 
extent, m cereals and other foods By satisfying hunger with a 
leasonable variety of foods the normal individual is providi d 
with essential nutrients in amounts sufficient to maintain the 
body in a state of health 

In any consideration of food needs it is essential to bear in 
mind the fact that wholesome foods all contain 1 variety ot 
nutrients, each capable of contributing to body needs In fact, 
it is characteristic of foods that they contribute more than one 
nutrient Granulated sugar is often thought of as a food, but 
it is actually an isolated nutrient It is a pure carbohydiate 
sucrose, which coi tributes calories only On the other hand, 
white flour is often thought of as merely starch In reality, it 
contributes a variety of nutrients Whole wheat flour end white 
flour, enriched with nutrients known to be lost in milling, con 
tribute a great variety of essential nutrients Both of these 
make important contributions to the body’s supply of needed 
protein, non, thiamine and other B vitamins The laudable 
practice of adding significant amounts of milk to bread (as 
much as 6% of nonfat milk solids may be added in the prepara 
tion of bread) permits this food to contnbute to the body s 
need foi calcium, and has improved the protein content of bread 
Meats ordinanly thought of as protein foods furnish many 
other constituents They supply varying amounts of fat in 
addition to B vitamins, iron and other minerals Milk is often 
called man’s most nearly perfect food because it supplies such 
a variety of nutrients It contributes fats carbohydrates proteins, 
minerals and vitamins Without milk in the diet it is difficult 
to meet the calcium needs of the bodv Vegetables supply a 
great variety of minerals and vitamins when cooked properly 
or when eaten fresh Green and yellow vegetables contribute 
importantly to vitamin A needs Ripe fruits supply sugars 
as well as vitamins and minerals 

Basic Pood Groups— Most of our foods are included m the 
following five groups (1) cereals and cereal products, (2) meat 
eggs, poultry and fish, (3) milk and milk products, (4) fruits, 
and (5) vegetables 

For purposes of giving emphasis to certain foods these basic 
natural food groups may be subdivided still further For 
example, milk and milk products is sometimes divided into two 
groups one including butter and another including milk and 
the other milk products Sometimes vitamin C rich foods are 
considered as a special group for emphasis Such a group would 
include the citrus fruits, tomatoes, cantaloupes and strawberries 

These basic food groups furnish a guide to the preparation 
of an adequate diet without recourse to more profound scientific 
knowledge More precise selections and greater variety may be 
obtained by taking advantage of technical information con- 
cerning nutnent values which are discussed later in this section 

Acceptable diets, containing all essential nutrients and capable 
of sustaining good nutrition, can be obtained when the daily 
diet includes foods from each of the five groups of foods 
mentioned above By varying the selection of foods in each 
group, meals can be made interesting as well as fully nourishing 
Furthermore, for variety or economic reasons it is often possible 
to supplement the foods of one group with those of another 
Ihe daily allowances indicated below are suggestive only, but 
they do indicate a simple manner of selecting an acceptable diet 

Basic Food Guide — Whole Gram or Enriched Cereali and 
Breads — D uly allowances for adults and children are three serv 
mgs, for adolescents more is required, sometimes as much as six 
servings daily 



DIET AND 

Meats, Fish, Poultry, Eggs — These include beef vnal hmb, 
mutton and lean pork the organ meits, such as liver he irt 
kidney, brains, sweetbre ids , 1K0 fish, poultry eggs and grille 
Sources of vegctiblc protein which may be used is supplements 
or extenders are soybeins, dried beans, peanuts peas and nuts 
Eggs and cheeses ineluding cottage cheese are excellent sources 
of animal protein Daily allowances about two seivings duly 
tor adults and school children, three foi adolescents and one for 
preschool children In piegnant and lactitmg women i libei il 
intake of protein foods is usuilly recommended 

Milk and Mill Produi ts — I licse include whole skimmed, t \ ip 
orated and dried milk, acidified milks and cheeses Duly dlow 
antes for adults, two to three cups, for school children and 
preschool children, lbout three to foui eups, for adolescents 
four cups 

Fruits — Daily allowance is two or three servings In the 
selection of fruits it is essentnl to include fruits which are good 
souices ot ascorbic vcid (vitamin C>, such as the citrus fruits, 
tomatoes, cantaloupes, strawberries and fresh pineipple (Many 
green vegetables are also good sources of vitamin C ) The 
duly allowance of citrus or tomito juice 1 *-, follows for adults 
and school-age childien, one half cup, for idohscents, three 
fourths cup, and for preschool children one third cup — more if 
desired 

Other fruits include apples, apricots, rvocados bananas, 
cherries, cr inberries curiants, berries, dates, figs grapes peaches, 
pears, persimmons, prunes rhubarb and wittrmehm Daily 
allowance, one ui more servings for individuals of all igts 

Vegetables — Daily allowance of green or yellow vegetables 
for adolescents and school children is one half cup or more, for 
preschool children, one fourth cup or more One or more servings 
of other vegetables should be included daily 
Exceptions to the rule that the hve basic food groups will 
supply all nutrients known to be essential may occur in certain 
circumstances Iodine is an essenti il nutrient, but it is lacking 
or present only in negligible amount 0 , in the drinking water and 
food in parts of most continents In Canad i tin- lack has been 
remedied by making it manditory for manufacturers of salt lo 
add minute but specified amounts of iodine to all tabic salt 
The lack of sufficient iodine to supply body needs i r an important 
factor m the production of simple goitre (q i> ) The regular 
supply of traces of iodine m food or water appears to be an 
important weapon against this disease 
Vitamin D important m tooth and bone development and in 
the prevention of rickets in babies, is not alwiys present m the 
diet or otherwise available unless special precaulions are taken 
When not present in foods this lack can he remedied by sun- 
bathing, but when this is not possible the deficiency miy be 
remedied by idding vitamin D concentrate or the pure vitamin 
to the diet Four hundred international units is generally re 
garded as an adequate daily intake Infantile nckets has been 
greatly reduced by the widespread use of vitamin D prepara 
tions and by the use of vitamin. D milk (Ste also Vitamins ) 
Nutrients and Nutrient Needs in Diet Planning — 
Essential nutrients are supplied in the form of proteins, car 
bohydrates, fats, vitamins and minerals All of them fall into 
these five general groups 

Proteins — G J Mulder, in 1838, gave us the name “protein,” 
which has come to include a large group of relited nitrogen 
bearing organic compounds The proteins are widely distributed in 
nature and no life is known without them Man builds the proteins 
that he needs for growth and repair of tissues bv breaking down 
into their component parts the proteins obtained m food, and by 
building up these components, the ammo auds, into proteins of 
the type needed Plants, on the other hand build their proteins 
from the simpler inorganic materials found in the soil and air 
The dietary protein needs of man are supplied from both plant 
and animal sources The protein nch foods from amm d sources, 
such as milk, eggs, meat, fish and poultry, contain complete 
proteins Complete proteins supply all the ammo acids neces 
sary in the human diet The vegetable proteins vary in their 
biological value in that they supply varying amounts of the 
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csm ntial inuno ruds Combination ot proteins of plant and 
amm il ongin woik \ til togethei 111 supplying in ii pinttm needs 
Ot the vegetable proteins the chief souim i r giain Othet 
souices include soybeans pea pe muls Inins md nuts Fruits 
and vegetables contribute little to the total protein requirement 

A protein illow ince of one grim per kilogiam of body weight 
per day for the normal idulL is widel, accepted as allowing a 
good nargm of safety (‘qnuil diet irv needs lor protein are 
discussed el twlitre in this sLtlion undei the heading 'special 
Du tar \ Nitd\ ot Population Gioups ) 1 lie minimal requirement 

of protun is ipparcntl/ in the neighbourhood ot one half gram 
per kilogrtm ot body weight per Jiv 

tarbohvdratis — The most lhundmt ind least expen-n food 
sources ol licit and entrg/ ire the carbohydrates there is a 
great vinetv ot them Import mt dutary carbohvdi ites ue 
divided into two groups staiches and sugars The stnrrlv s may 
he converted into utili/ible supus in plants or m 0111 bodies 
Import mt sugar include the monomcduridcs, the disicilnud 
(common tible sug tr is in Lhi, group) and the polvs icehandes 
Stirches ire abundant in tin gi 11ns tnd m potatoes both of which 
art import ml sliplt ilrm of most diets Studies ire piesent 
in vcgctihlcs m v trying amounts In iruits starches tend to be 
converted into sugars with ripening Most of the st irch in i 
binani for example, lus bun 1 binged to sug tr by the time it 
is fully lipe 

Actuillv, the c done need of m individual (supplied by fats 
and proteins in addition to carbohydrates) is that amount of 
encigy food which will maintun body weight over a prolonged 
period at an optimil level , in the vise of a growing child the 
calorie need is the amount th it will maintain a sitisfactory rate 
of giowlh (Calonc needs are Iso discussed under the section 
Special Dietary Neids of Population Groups ) 

1 ats — The fats are widely distubuted in nature and are a 
concentrated lood source ot heat and energy Some fat is 
apparently esstntial in the diet although the precise mechanism 
of the role ol essentnl tdtty acids requires fuither study Fats 
are glyceryl esters of fittv acids When broktn down by 
hydrolysis fats yield fatty auds and glycerine After digestion 
and absorption fats are used as souries of heat and energy or 
thev may be stored in the f it depots of tin body Body fat can 
be produced from the carbohydrate taken 111 the diet and naay be 
stored likewise as fat deposits when mme is t ikui thin is netded 
Ihe ordinary diet containing milk and meat usuilly contains a 
full quoti of fat 

The 1 ttaimns — Ihe vitamin needs ot the hody with the 
possible exception of vitimin D in infincy and childhood, ire 
supplied in quantities sufficient to meet dietary requirements in 
the foods which comprise an acceptable wholesome diet These 
substances are required only in minute amounts daily, often in 
amounts so small as to be invisible to the naked eye Basic 
requirements for some are reasonably well established, but like 
most essential nutrients nature tends to supply moie than is 
needed for basic body needs in health Lack of individual 
vitamins produces charictenstic deficiency states and the overuse 
of some of them has been shown to have harmful effects It is 
desirable, therefore, that the intake should be adequate but not 
excessive When vitamins are taken in the form of foods the 
likelihood of excessive use is remote The therapeutic use of 
chemically pure vitamins in excess of normal needs is not within 
the purview of this report The recommended daily dietary 
allowances as reported by the Food and Nutrition board of the 
National Research council will be found in their bulletin on 
dietary allowances (see Bibliography) for the following vitamins 
vitamins A and D, thiamine, riboflavin, macin and ascorbic acid 
In the case of a physically active man weighing 70 kg (154 lb ) 
the following daily allowances are recommended vitamin A, 
5,000 international units, thiamine, 1 5 mg , nbo flavin, 1 8 mg , 
macin, 150 mg, ascorbic acid, 750 mg In cases of special 
stress, as in adolescence and in pregnancy and lactation, slight 
to moderate increases are recommended 

Vytamin A is found abundantly in green and yellow vegetables, 
m eggs and milk and butter Thiamine (vitamin Bi) is widely 



356 DIET AND 

distributed in nature It occurs in fiuits and vegetables In 
grains it is most abundant in the embryo or gum portion of the 
kernel With other viUmins of the B complex it is found in 
meat Milk md null products, lean meat and leafv vegetables 
arc all good sources of riboflavin The food sources of maun 
and compounds which favour the production of niacin are 
widespread and apparently entirely adequate in any acceptable 
diet Niacin is found in meat, whole grain and enriched cereals 
The relilion of tryptophane to niacin has been pointed out by 
C A Elvehjcm This iccounts for the antipelhgragemc effect 
of milk Ascoibic acid is widely distributed in the fruits and 
veget iblcs but it is rather easily affected by heat hence the 
importance of including suih foods as fresh citrus juices, 
tomitocs and strawberries m the diet Vitamin D is not widely 
distributed in foods but for noriml adults who work out of 
doors there seems to be little need for supplementary doses 
T lie diets of infants and children and some others netd to be 
supplemented with concentrates or the pure vitamin 

Minerals — Of the many minerals that are eaten with foods, 
calcium and iron have received much attention Besides these 
there are many others which are required, often m ways that 
arc less well understood Calcium is needed in bone and tooth 
growth and repair At present the recommended dietary 
allowance for calcium is one milligram daily, but its minimal 
requirement is less A most abundant food source of calcium 
is milk Othei foods supplement this source but less abundantly 
Iron is supplied in meats and in fruits, vegetables and cereals 
It is widely distributed and is needed in the formation of the 
blood haemoglobin 

Special Dietary Needs of Population Groups — Infants — 
Infants are best fed on their mothers’ milk But mother’s 
milk alone does not necessarily ensure good growth and develop- 
ment of the baby Harold C Stuart of Boston, Mass , and Fred 
risdull of Toronto, Can , and their associates demonstrated for 
hum in beings a fact long known to the animal husbandrymen 
w ho raise fine animals These physicians showed that an adequate 
diet and good hygiene during pregnancy are essential to the well- 
being of both mother and baby The mother cannot supply 
a full quota of essential nutrients to her unborn child unless 
she herself has an adequate supply of the basic food nutrients, 
nor can she do so after it is born The first principle of success- 
ful breast feeding is to see to it that the mother is in the best 
possible health and receives an ample basic diet during pregnancy 
and during the period of lactation 

Infants need food for growth m addition to their other body 
needs On the basis of weight they require about four times as 
much protein as an adult When the mother’s milk is not 
available cow’s milk, goats milk or special soybean milk are 
acceptable substitutes Extra calories for heat and energy are 
often needed and are supplied by adding sugars (maltose dextrin 
mixtures, lactose, dextrose, sucrose, etc ) to the baby’s formula 
In order to assure an ample supply of \ ltamin C, orange juice 
is started it an early age, often it is added at the end of the 
second week, m small quantities at first, later increasing In 
order to provide an adequate vitamin D intake for the pre- 
vention of rickets and the normal growth of bones, 400 inter- 
national units of vitamm D are added each day As the baby 
grows older cereals are added to supply extra calories as well 
as minerals and vitamins Strained fruits and vegetables supple- 
ment the supply of vitamins and minerals and are often started 
at about the fourth month Strained or scraped meat may be 
added at about the same time as other solid foods are started 
Meats supply protein, minerals and vitamins, particularly the 
B vitamins. When the baby t$ able to chew, foods of coarser 
texture are substituted 

Of particular importance m the feeding of habies is strict 
eleaplmess Foods, particularly milk, provide excellent mediums 
fot the growth of bactena Milk should be sterilized or pusteur 
«ed before feeding, Clean unronturainated foods of good 
nutritive quality lu\ e contributed importantly to the reduction 
of Infant mortality 

OUrr Children — \s> Uuldren grow their need for more food 
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becomes apparent Healthy children need never be foiced to eat 
In fact, it is a good rule never to foice a child to eat If an 
adequate supph ot wholesome foods is pliced before him hunger 
will cause him to eat adequately 

Tkt, Adolescent — During adolescence theie is 1 period of rapid 
growth and adjustment, both physically and psychologically 
The need for food is increased even above that of the average 
adult Adolescents need and demand more oi almost all of the 
foods 

Men — The nutrient needs of adult males are essentially the 
same as those of any other individual except that the total 
amount of food required vanes depending upon the tvpe of 
work that the man is c tiled upon to do The total number of 
calories and the totil amount of food varies both with the 
amount of muscle woik involved and with the temperature of 
the environment For example, the adult male of average size 
in a sedentary occupation requires about 2,400 cal daily, but 
if he is called upon to do very heavy manual labour the c iloric 
requirement may be nearly doubled Observations on soldiers 
in the arctic indicate that an additional amount of food is required 
because of excessive cold 

Women — The dietary needs of women differ apparently from 
those of men principally, or perhaps simply, in degree An 
average woman who weighs 56 kg , or about 123 lb , and who is 
relatively inactive requires in the neighbourhood of 2,000 cal 
daily If she is very active she rnay require about one third 
more 

Piegnancy and Lactation — During pregnancy and lactation 
women require a moderate increase in calories and a definite 
increase in the protein content of their diet as well as in the 
vitamin and mineral content For example the recommended 
allowance of calcium is from 50% to 100% greater and the 
iron requirement is slightly increased, as are the requirements 
of most of the vitamins Diet directions for pregnant and 
lactatmg women have been worked out in considerable detail 
and checked with carefully controlled observations by Bertha 
Burke and Harold C Stuart of the Harvard university school 
of public health, Boston, Mass 

The Aged — The food needs of the aged require a great deal 
more study than has been given to the subject thus far Ap- 
parently the food needs of individuals in this group are similar 
to those of younger persons, although lack of teeth or other 
such handicaps may require special attention to the form in 
which food is supplied It is probable, too, that sedentary indi- 
viduals in this group require less food than active persons for the 
same reasons that inactive younger persons need less than active 
Dietary Needs in Illness — Such rapid progress is being made 
in this area of scientific endeavour that it is scarcely worth 
while to record advances here because they are so rapidly sup- 
plemented and enlarged upon as a result of new rcseirchcs A 
few examples of advances m the dietary management of disease 
will suffice Specific deficiency diseases resulting from deficient 
intake of individual nutrients or groups of nutrients are tieated 
by supplying an adequate diet with supplements of the individual 
nutrients previous!} lacking Rickets, now almost unknown in 
the United States, Canada and England, is tre ited by supplying 
vitamm D in adequate amounts Scurvj is treated bv supplying 
an adequate diet plus large doses of vitamin C in the form of 
the pure vitamm or in the form of fruit juices naturally rich 
in this vitamin Pellagri and beriberi are other deficiency 
diseases requiring specific treilment Special dietary treatment 
of patients suffering from extensive superficial burns involves 
a supply of two or three times the noimil requirement of protein 
This is given both mtrnenousl} md bv mouth and resulted m 
the saving of many lives during World War II Acute infectious 
hepatitis a disease associated with an enlarged, tender liver and 
yellow skin, with fever, has been shown to respond quite dramat- 
icall) to a supplemented protein intake Thanks to the epoch- 
making discovery of G R Minot and W Murphy, pernicious 
anaemia, once a regularly fatal disease, may now be successfully 
treated with fiver or fiver extract The discovery of vitamm 
Bia helped to simplify treatment 
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The Quality of Foods — What are some of the criteria by 
which the quill t> of foods is evaluated? First and foremost, 
a food must make a significant contribution to the human dietiry 
requirements Ideally, the food should make the expected con 
tnbution of the best specimens in its particular group Efforts 
are constantly made to improve foods through the selection of 
better varieties of plants and breeds of animals Most fruits 
and vegetables are richest in nutritive values when freshlv 
picked Unless rcfngeiated or otheiwi c e properly stored they 
deteriorate with standing Cool or cold storage temperatures 
are impoitant consideritions Nutrient losses tend to be 
accelerated by high stoiage temperatures Cold storage and 
the development of quick freezing techniques have done much to 
conserve nutrient quality 

Foods must be dean Surfaces must be clean or capable of 
being cleaned by wishing or scouring or lemoval of the surface 
layers Foods must be free fiom insect paits, rodent hairs or 
excreta or othei filth TliLse are usually things that the ordinary 
consumer cannot recognize Tor protection he must depend 
upon the technical ability and vigilance of food hindltrs and 
government experts 

I oods must be free from harmful bacteria Milk pvrticularlv, 
is likely to be the carrier of harmful organisms unless especially 
protected through care in handling and pastcuriz ition Infected 
milk is known to have been the carrier of tuberculosis typhoid 
fever, septic sore throat and other infectious diseases Advances 
have been made in the quality of cheese Certvm communities 
require that all cheese either be made from pasteurized milk 
or aged for a sufficient length of time to ensure that harmful 
bacteria have been rendered innocuous In certain puts of the 
world where the soil is co ntamimted with the eggs of intestinal 
parasites an important cntenon of quality is freedom from these 
contaminations In such areas it is usually necessary, however, to 
scrub, wash, peel or cook vegetables and fruits carefully in order 
to ensure their safety 

Wholesome foods are free from the presence of chemical con 
taminants Chemical contamination of foods may occur either 
by accident or by intent During and after World War II large 
numbers of pesticides (poisons developed for the control of in 
sects and other pests) were developed The health hazards of 
pesticide residues on foods brought about intensive reseirch on 
this problem and ictive steps were taken to establish safe methods 
of use Manv chemicals are proposed each year for use in foods 
for the puiposc of improving their colour texture and appear mce 
borne of these are harmless, others are not A wholesome food 
must contain no idded chemicals unless they h ive been proved 
beyond reasonable doubt to be harmless, the chemicals must not 
be employed to conceal evidence of inferior quality A number 
of chemicals and hormones have been used experimentally in 
animals for the purpose of improving milk production or the 
quality of meat Milk or meat produced from such animals must 
be regarded as of questionable quality unless the substances used 
can be demonstrated to be harmless when consumed with the milk 
or meat 

The Preservation of Foods — New ways of preserving food 
are being developed and old techniques improved constantly One 
of the oldest methods is dehydration Preservation with spices, 
pickling fluids and salt and by cooking and the use of cold were 
originally introduced long ago Refinements of some of these 
methods were developed by mid 20th century, one of specul 
interest being the quick freezing technique Quick freezing, of 
course, does not improve the quality of foods It simply is a good 
method of conserving the original nutrients of the food at the 
time when the process was started The quality of frozen foods 
depends to a large extent upon the quality of the foods put into 
the freezer This fact is true of other techniques but is often 
overlooked 

Cooking — One of the chief reasons for cooking many foods 
lies in the fact that it makes them more palatable and easier to 
eat, and sometimes easier to digest For example, long, slow 
cooking will often make a tough piece of meat tender Cooking 
improves the digestibility of certain classes of foods It splits the 
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envelopes of starchy gr mules, it favourably iftecls milk curds so 
that they are smaller and softer when they reach the stomach and 
thus more readily digested Cooking kills micro org imsms and 
the eggs of parasites Raw or moked pork for example should 
never be eaten, it should ahvavs be cookcu in order to kill the 
parasite which produces truhmosis Cooking reduces or destroys 
some of the vitamins especially those which nc ic idily affected by heat 
Vitamin C, or ascorbic aid is one of the nutrients which is readily 
dcslrovcd by heat in the presence of oxygen Hus is one of the reasons 
whv fresh fruit and garden vegetables in salads are useful additions to 
the diet Generally speaking when vegetables are cooked thev should 
be subjected to heat for the shortest time possible to accomplish the dc 
sired results A minimum of cooking water should be used When 
the cooking watei is thiown awij valuable nutuents usually go with it 
Minimal Daily Requirements of Nutrients — The smdltst 
amount of an individual nutrient that will sustain normal nutution 
is said to be the minimal rcquncmcnt of the nutrient in question 
These minimal requuements vary with age, with the amount of food 
taken mil for other reasons In actual practice nature has provided 
when 1 diet of wholesome foods is ingested, that nutrients shall be 
presrnt in slight to moderate excess of the bisic or minim il require 
ment Thus, in aclu il practiet and in the calculation of diets, the 
dictitun ind nutritionist usuillv estimate food nutrient requirements 
sufficiently above the b isal requirement to permit a reasonable margin 
ol sifety One of the import int contributions of the Fond and Nutri 
lion boird of the Nation il Research council has been the preparation 
of a report called Recommended D etory allowances This rcporL 
has li id important effects on the thinking ind piacticc of most 
dietitians and nutritionists 

Birnior raiiiy— A lida I Pittce, Dtililics, ->jrd cd , rev by Hazel 
F Munscll ct at (1945) , Anna de P Bowes and C F Church, comps , 
Food Values of Portions Commonly Used, 6th ed (1946), National 
Research Council Reprint and ( lreulir Series No 129, Recommended 
Dietary Ulowanccs (1948), US Depirtment of Agriculture Miscella- 
neous Publication No sj tables of rood Composition (1943), R A 
McCancc and E M Wnidowson, The Chemical Composition of Foods , 
and ed, rev (1947), M A Bridges, Dietetics for the Clinician, 3th ed , 
rev by H J Johnson (1949) H C Sherman, Chemistry of Food and 
Nutrition, 7th td (1946), Council on Foods and Nutrition of the 
American Medical Association, Handbook of Nutrition, and ed (193a) 

E W Cruickshanh Food and Nutrition (1946), J S McLestcr, 
Nutrition and Diet in Health and Disease, 3th ed (1949), Dorothea 
1 Turner, Handbook ol Diet 7 kerapy (1946) (J R W ) 

DIETARY tee Diet and Dietetics 
DIETERICI, FRIEDRICH (1821-1903), German oriental 
1st and 4 pioneer in mediacvil Arabic studies, was born on July 
6 1821 m Berlin where he died on Aug 18,1903 He travelled 
in Egypt and the near east from 1847-49 ind on his return 
became professor at Berlin His writings did much to stimulate 
an appreciation of the speculations of the mediaeval Arabs, they 
include Alfifgah carmen grammaticum unctore ibn MaltL 
(1851), Mutanabbn carmina cum comimntarw Wahtthi (1858), 
Die Philosophic dcr Irabcr im e> it 10 Ihr n Chr (1876-93), 
Die sogumnnte 7 biologic dcs lnstotdes, trans from Arabic 
(1883), Der btreit smschen Minsch u Thar alts den 
Schnftm der lauteren Brudcr ubersetst (1858), lljarabis phtlo- 
sophtsche Abhandlungen, Arabic ed (1892), Dcr Musterstaat 
von Aljarabi trans from Arabic (1900), Christ omat lue Otto- 
mane (1854), »nd no oriental novel, Miriam (1886) 

DIETHER YON ISENBURG (1412-1463), second son of 
Count Diether of Isenburg Budingen, was reetor of the University 
of Erfurt in 1434 and became archbishop of Mainz in 1450 He 
led the movement for the reform of the empire, and the opposition 
to the papal encroachments, supporting the theorv of church 
government enunciated at the councils of Basel and Constance 
and condemned m Pius II’s bull, Fxtciabtlts {bee Papacy ) 
DIETRICH, CHRISTIAN WILHELM ERNST (171a- 
1774), German painter and engraver, wis born at Weimar on Oct 
31, 171a and died at Dresden on April 24, 1774 He was taught 
by his father, Johann George, painter of miniatures to the court, 
and was then sent to Dresden to work under Alexander Thiele the 
landscape painter Augustus II king of Saxony sent him to Italy 
and the Netherlands where he learned to imitate the masters of the 
previous century with amazing hdehty At Dresden there are 
pictures acknowledged to be his, bearing the fictitious dates of 
1636 and 1638 and the name of Rembrandt His “Itinerant Musi- 
cians,” in the manner of Ostade, is in the National gallery, Lon 
don In 1741 he was appointed court painter to Augustus III at 
Dresden, with an annual salary conditional on the production of 
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four pictures a vcar and there ire 5* of his canvases ind panels 
in one room it the Dresden must urn A collection of his engrav 
ings at the British museum produced on the lines of earlier men, 
such as Ostidc and Rembnndt irv il both spirit ind skill 
Dietrich lfter his return from It lh geneially signed himself 
> Dietericij He ms director of punting at the Meissen porcelain 
factory and professor at the Dresden irademy of arts 

DIETRICH OF BERNE, name given m popular story to 
rhtodonc the Great The legend differs so widely from the 
true history thit even in mediaeval times some doubted the 
connection and noted the staring anachronisms But the identity 
seems to be proved by the names Dietrich (Theodonc), Dietmar 
(Thcudemir) Berne (Verona), Rabcn (RavLnna), and there is 
some resembhnee in character between Theodonc and Dietrich 
The south German cycle of Dietrich songs is partially preserved 
in the Hddcnbuch (qv), Dietrichs Flucht, the Rabenschlacht 
and Alpharls Tod, but it was reserved for a 13th century Ice- 
lander to compile a consecutive account This prose redietion 
(Vitkina or Tludi ekssaga) incorporates much matter from the 
Nibelungen and Wayland legends, in fact, nearly the whole 
south German epos 

There are traces of a form of the story m which the hero 
started out from Byzantium for the conquest of Italy But this 
was very early superseded by the existing legend, in which, per- 
haps by epic fusion with his father Theudemir, he was associated 
first with Attila and then with Ermananc, by whom he was 
driven from his kingdom of Berne After years of exile at Attila’s 
court he returned with a Hunmsh army and defeated Ermananc 
in the Rabenschlacht (battle of Ravenna) Attila’s two sons fell 
in the fight, and Dietrich returned to Attila to answer for their 
death this seems to suggest that originally the Rabenschlacht 
was a defeat In Ermenrtchs Tod he slays Ermananc, as in fact 
Theodonc slew Odoacer, m the Htldebrandslied “Otacher” 
takes the place of Ermananc Dietrich’s long stay with Attila 
represents Theodoric’s youth spent at the Byzantine court The 
period of exile was as usual adorned with marvellous exploits, 
most of which had no connection with the cycle, the poems of 
Kontg Launri, Sigenot, Eckenlted and Virginal are based largely 
on independent traditions Through Attila, Dietrich enters the 
Nibelung cycle In the final catastrophe it is he who, to avenge 
his Amelungs, at last delivers Hagen to Kncmhild His “flame 
breath” seems to be pure myth, but the tales of his demonic 
ongin and of his being earned off by the devil may be asenbed 
to clerical hostility to Theodonc’s Ananism 

Dietnch typifies the wise and just ruler as opposed to Erman 
anc the typical tyrant He is invariably represented as slow to 
anger, but once roused he overcomes even Siegfried (but prob 
ably the fight m the rose garden at Worms is a late accretion) 
The chief heroes of the Dietrich cycle are bis tutor and com 
rade Hildebrand (see Hildebrand, Lay of), with his nephews the 
Waitings Alphart and Wolfhart, Wittich, who renounced his 
allegiance and slew Attila’s sons, and Heime and Biterolf 

BiaiaooRAPHY — The poems of the Dietrich cycle are summanzed by 
L Uhlatid, Schriften *ur Geschtchte der Dichlung und Sage (Stuttgart, 
X866-7J) Thidrekssaga ed by Unger (Christiania, 1853)1 is translated 
intd German by Von der Hagen, Altaeutsche Heldensagen (3rd ed, 
Breslau, 187?) A summary of the legend is in T Hodgkin, Theodonc 
the Gaik (i8gi) Part of Thidrekisaga is m T Mobius Analecta 
Noitoena (Leipzig, 1877) also W Grimm, Deutsche Heldensage 
(1867), accounts in Sandbach, Sag a Cycle of Dtelrtclt (1906), O L 
Jiriczek, Die diutscht Utldtnsage, trans by Bentinck-Smith, Northern 
legends (1901) Original extracts, Jiriczek, Kndrun und Dietnchepen 
(Stuttgart 1895) For lull bibliography, see Symons, Deutsche Uelden- 
sttge, in H Paul, Grundnss der germanischen PhUologte (1859-91) , 
also K, Goedeka, Grvndms zur Geschichte der deutschen Dichlung 
(1857-8!) 

BIEZ, FRIEDRICH CHRISTIAN (1794-1876), German 
philologist, the founder of Romance philology, was bom at Gies- 
sen, Hesse-Dannstadt, on March ts, 1794 A visit to Johann von 
Goethe in 1818 decided the direction to his studies Goethe had 
been reading Frames Raynouard’s Chow de poisies originates des 
tropbadeprs, and advised the young scholar to explore the rich 
mine of Provencal literature which the French savant had opened 
jUp Henceforth Diez devoted himself to Romance literature He 


moved in 1822 to Bonn, where he held the position of Pnvat 
docent His Poostt der Troubadours (i8’6) ind Libin und wake 
der Troubadours (1829), of both of which theie are modern ed: 
tions edited by Karl Baitsch, were his eaihest important studies 
In 1830 he became professor of modern literature at Bonn The 
rest of his life was mainly occupied with the composition of the 
two great works on which his fame rests, the Grammatik der ro 
mantschen Sprachen (3 vol , Bonn, 1836-44, 5th ed 1882) and 
the Elymologtsches Worlerbtich der romanischen Sprachen (2 
vol , Bonn, 1853, 5th ed , 1887) , in these two works Diez did for 
the Romance group of languages what Jacob Grimm did for the 
Teutonic family He died at Bonn on May 29 1876 He also 
wrote works on Spanish and Portuguese language and eurl> litera 
ture 

See W Focrstcr, Friedrich Diez (1894) 

DIEZ, town of Hesse Nassau, Ger , in the deep valley of 
the Lahn, crossed by an old bridge, 30 mi E from Coblenz on 
the railway to Wetzlar Population 3,850 It is overlooked by 
a former castle of the counts of Nassau Dillenburg, now a prison 
Close by, on an eminence above the river, lies the castle of 
Oramenstein, formerly a Benedictine nunnery The industries 
include iron works, machine making, colour preparation, lime 
burning and quarrying In the vicinity are Fachingen, celebrated 
for its mineral waters, and the castle of Schaumburg 

DIFFERENTIAL, in a motor car (qv), the system of gears 
(usually situated in the back axle) by means of which one dnving 
wheel may revolve with increased speed while the other is checked 
(in taking corners, etc ) In physics, differential apparatus (e g , 
a differential thermometer) is designed in such a manner that 
errors caused by extraneous effects in the experiments are 
eliminated (See Thermometry ) 

DIFFERENTIAL CALCULUS, ABSOLUTE see Ten- 
sor Analysis 

DIFFERENTIAL EQUATIONS In any scientific or 
technological field, such as astronomy, chemistry, engineering, 
physics, etc , the formulation of a natural law is regarded as 
completely precise and definitive only when it is expressed as a 
mathematical equation This equation effectively relates the 
quantity, or function, upon which the attention is focused, with 
the independent variables such as time, position, etc , upon which 
it may depend Now it is frequently — even prevalently — the 
case that the equation which does this involves besides the func 
tion itself, also one or more of its derivatives Such an equation, 
specific illy one in which a derivative or derivatives occur, is 
called a differential equation The following are examples of 
such equations 



In these y stands for the function, and either / or r is the inde- 
pendent variable The symbols k and m are used here to stand 
for specific constants 

1 Classifications — Differential equations are classified in the 
first instance into several broad categories, and these are m turn 
subdivided into many subcategories Of the former the most 
important are (a) the category of the so called ordinary dif- 
ferential equations and (b) that of the so called partial differen- 
tial equations When the function involved in the equation de- 
pends upon only a single variable its derivatives are ordinary 
derivatives, and the differential equation is classed as an ordinary 
differential equation If, on the other hand, the function de- 
pends upon several independent variables, so that its derivatives 
are partial derivatives, then the differential equation is classed as 
a partial differential equation 

Whichever the type may be, a differential equation is said to 
be ol the nth order if it involves a derivative of the nth order 
but no derivative of an order higher than this The differential 
equations (1), (2) and (3) are all ordinary differential equations 
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They au respectively of the Fiiot, second and third orders The 
equation 



is an example of a partial differential equation It is of the sec 
ond order The theories of ordinary and partial differential 
equations are markedly different In almost all respects the 
former is the siniplei 

2 Some Examples of the Formulation of Natural Laws 
— The way in which differential equations are utilized for the ex 
pression of natural laws is indicated m some small measure by 
the following examples 

'V cirtain lot of radioactive chemical is constantly disintegrat 
mg, the rate of this process being at < tch instant proportional 
to the amount of the materiel which is then left If the chemical 
is designated by y, and I is t then to stand for the time, the rate 
of the disintegration is —dy/dl The stated lew assats that this 
% alui is always proportional to y, namely, that it is alw ivs equal 
to kv with k an appropriate constant Ihi law is, then fori, c\ 
pressed bj the differential equation (r) abmi 

If a heavy particle is suspended from a coiled spring, the posi 
tion in which it will hang in a continued state of rest is called 
its position of equilibrium On a vertical v ixis this position can 
be taken as the point y=o If the particlt is vertically displaced 
fiom this position it will be subiect to a restoring force that is 
always proporLional to its co ordinate of position v, and is op 
posite to this in sign Ihe formula for tins force is, therefore, 
— k n y with an appropriate constant / By Newton’s second law 
of motion, the product of the mass in of the particle by its ac 
eelcralion d^y/dC, is equal to the force The law of motion in 
accoidance with which the particle oscillates up and down is, 
therefore, expressed by the differential equation (2) above 

It is shown m the calculus that the curvature K of a curve 
V=f{x) is given by the formula 
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The fact that a certain curve is a circular arc, may, therefore, 
lie brought to expression by the assertion that along it A. does 
not change, namely, bv the equation dh/dx=o This is found 
to be given explicitly by the differential equation (3) above 
That equation thus formulates mathematically the law of the 
circular nature of the given arc 

Further illustrations of tins process of the tianslation of scicn 
title laws into differential equitions will be found in practically 
all text books on the subject The references gi\ en 111 the bibliog- 
raphy at the end of this article, numbered (3), (5), (9), (12) and 
(15), are typical in this respect 

3 Solutions of Differential Equations — An ordinary differ- 
ential equation in which, for example, the function and the in- 
dependent variable are denoted by v and 1, is in effect an im- 
plicit summary of the essential characteristics of y as a function 
of * These characteristics would presumably be more accessible 
to analysis if an explicit formula for y could be produced Such 
a formula, or at least an equation in i and y (involving no deriva- 
tives), which is deducible from the differential equation is called 
a solution of the differential equation The process of deducing a 
solution from the equation by the appheations of algebra and 
the ealeulus is called that of solving or integrating the equation 
Some methods that serve for the integration of certain classes 
of differential equations will be explained below In the broadest 
sense, however, it must be said that the differential equations 
which can be integrate d form but a small minority The chances 
are large, in the instance of a differential equation selected at 
landom, that the equation is itself the simplest mode of sum 
marizing the characteristics of the function, and that even theo- 
retically no solving formula in the usual sense exists The func 
tion must in such instances be studied bv indirect mtthods 
Even its existence must be proved when no possibility of pro- 
ducing it for inspection Maintains These subjects find their 
place in the more advanced the orv (cf references (2), (7) and (8)1 
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4 Quadratures — Asordin irv differential < quatmns whn h are 
of so simple a tvpe that their inlegiation depends onl\ upon an 
obvious application of the calculus, let us consider the equations 
of the form 


in which f{\) is a given funrlion Die solution of this equation, 
namclv 

y—J f{ )<nA <* 

affords us the occasion lor soon rcmaiks which art of rather 
general applicability In the lelatmn ( 0 ) the indicaU d Integra 
tion calls for some (any) indefinite integral of the tunctum /( 1) 

T 01 many tjpes of functions such intcgials are to be found in 
“tables of mtcginl , such as that given bilow by the reference 
(u) Not all lunctions /( i), however, and not even all simple 
ones, have integrals that cm he evpiessed bv elementary closed 
formulas Hence an indicated mhgiilion i> not always re 
phctahle bv an evpussuin tint is more < xplie.it f 01 this reason 
a relation m the lortn (fi) is pncrdlv regirdtd as a satisfactorv 
solution of the equation ( ^), just e it stands I he tcim quadra 
turc is frequently usid in tlu place of indefinite integral, the 
relation (0) being st>lcd as 1 solution in linns oj an mdicaiid 
quadratun 

■J The General Solution — The final term of the relation 
(t>), being a constant of mti gration, nvd hence being eligible to 
an> value wliatevir, is called an arbitrary constant For each 
specific value of thr constant the equation (6) cU fines a curv e in. 
the (1 v) jilane, and while the constant remains arbitrary the 
equation refers to the whole iggregnte or family of the-e curves 
Ihis family is the solution of tht differential equation What 
is thus observed in the simple case of the equation (51 is gener- 
ull\ true of differeiitul equations The process of solution draws 
one or more arbitiary const in ts into the relations, and these as 
a lcsult represent a faimb of curves A solution which includes 
the maximum possible number of arbitrary constants is called 
the general solution ot the difh rential equation It can be shown 
that this maximum number is pricisdv <qual t> thr order of 
the differential equation, namtlv that the gen ral solution of an 
ordinary differential equation of the nth order involves n ar 
bitrarv constants 

For any set of specific values of the constants the solving rela- 
tion still viclds a solution Such a one is called a particular 
solution In an obvious sense the general solution includes all 
the particular solutions In the case of some differential equa- 
tions still other solutions exist These are c tiled singular solu- 
tions Discussions of th« m may be found in the references (5), 
(8), (9) and (12) 

C Initial and Boundary Conditions — The presence of 
arbitrary constants in the general solutions of ordmar> difftrtn 
tial equations is a matter of fundamental significance for the 
application of these equations to scientific problems, for such 
problems ordinarily call not merely foi a solution of the equa- 
tion, but for the solution which fulfills also certain other relations 
that arc pertinent to it These auxiliary lelations must, there- 
fore, be fulfilled by the appropriate assignment of vdlues to the 
arbitrarj constants Sonic examples will illustrate this 

In §2 it was shown how tht disintegration of a chemical sub- 
stance is formulated bv thi differential equation (1) The gen- 
eral solution of this equation is 

y=nr u , (9) 

in which the const int « is arbitrary Now in any specific case 
the chemical is ot a definite amount, say 70 grams, at some defi- 
nite time, say at t — 2 1 hese values, upon being substituted for 
v and t in the equation, impose upon c the relation 20 = ce~ H , m 
accordance with which r= ioe" k The solution which fits the 
ease is, therefore, v— 20 c l( ~ l) 

It was also shown in §2 how the motion of a suspended particle 
is formulated by the differential equation (2) The general solu- 
tion of this equation (obtained by a method described below) is 
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Now in an \ specific case the particle is at a definite place, nay 
at v = i, and is moving with a definite \ eloutv, say dy/dl= - 1 , 
at a definite time, say at / = o These values substituted into 
(io) and the derived equation impose upon Ci and r the rela 
tions i=£i, and ~i = c k/x/m Thus it is requisite that <i = i, 
c-,= —x/m/ik, and accordingly thL solution that fits the prob 
lem is 


Auxiliary conditions that a 
differential equation at some i 
able , as m the examples abov 
the auxiliary conditions appl) 
dependent yaridilt, they are i 
ditions Problems leading to 


e imposed upon the solution of a 
ne value of the independent van 
, are called initial conditions If 
at two oi more values of the in 
lore usually called boundary con 
iiuch conditions are called differ 


v +S^- = 3 + ^, 

yHx +V i — dy = 4 dv, 

are of this type Their solutions are respective! 

log(e — 5)— £log(> 2 — 3)=c, 

4 sm r+log(^)=c 

8 Exact Equations — it is shown 111 the calci 
functions Af(v, y), N(x,y), fulfill the relation 

~M(x,y)^N(x,y) 


ential boundary problems The references (3) and (4) are pn then there exists a function </>(v,y) concern 
manly concerned with such pioblems Considerable numbers of that d<p(x,y)/dx-M(x,y), and btfi{x,y)/Q 
element try initial value problems are to be found in the refer cordance with this it is clear that if the different!; 
ences (5), (9), (12) and fig) is one whose coefficients fulfill the identity (13) tl 

permits of being written in the form 
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Same Elemintary Types 


A dy=Q 


7 Equations with Separable Variables — The ordinary dif 
fercntial equation of the first order, when it is solved for the 
derivative is of the form 

in which /( t , y) is an explicit function A form which is obviously 
equivalent to this but which is m some respects more convenient, 

M{\,y)d\+N(x,y)dy=o (iz) 

The case to which attention is to be given first is that m which 
the equation (12) is of the more special form 


This may, however, be more concisely written as d<p= o, and 
thus it must be concluded that <p(v,v)=c This is, then, the 
general solution of the given equation It remains only to de 
scribe the means by which the function <p(x,y) may be found 
This may be done as follows treating y as though it were a 
constant, evaluate the integral fM(x,y)dx Then treating * as 
though it were a constant, evaluate the integral fN(x,y)dy 
The sum of all unlike terms in these two evaluations (t e includ- 
ing no repetitions) is the function <p(x, y) 

As an example consider the differential equation 
(cos y— y+i)i*4-(3y 2 — « sin y—v)dy= 0 


P(x)dx+Q(y)dy=o, (13) 

or m which it can be brought into this form by multiplying it 
through by appropriate factors that are functions of a. or of y 
The salient specialization which distinguishes (13) from the gen- 
eral form (12) is that P, the coefficient of dx, does not involve 
y, and Q, the coefficient of dy, does not involve * In the equa- 
tion (13) the variables are said to be separated, and a differen- 
tial equation which can be reduced to such a form is classed as 
an equation with separable variables When the vaiiables have 
been separated the integration of the differential equation de 
volves into a mere matter of quadrature Thus the general 
solution of the differential equation (13) is given by the relation 
fP(t)iv +fQ(y)dy**c, (14) 

with c denoting the arbitrary constant 
By way of example consider the differential equation 
dy+ky dt=o 

fins will be recogtllzed as the equation (r) above In this equa 
tion the variables are separable, for upon multiplication by the 
factor i/y the form as changed to 

in which the variables are separated The integration now yields 
the solution 

logy+fewc 

The differential equation 

lMx+Uy - 3)cQS*wfy « 0, 

if multiplied through by thte factors y~ 4 and sec 8 * takes the form 
to which the variables are separated The integration of it 


The two members of the identity (15) are in this case each 
(— sm y— 1), and thus the equation is exact Regarding y as a 
constant, the first member of the equation integrates into 
x cos y—xy+x Regarding 1 as a constant, the second member 
integrates into yH- * cos y—xy Setting the sum of unlike terms 
equal to an arbitrary constant gives as the general solution 
v cos y — Ay+A+y 3 =c 
The differential equations 

y(c*i'— sin *)<K+(cos v+xe xl ')dy=o, 

(,2xf~s)dx-\- (3 i 2 y +Sy-^dy=o, 

may be verified to be exact Their solutions are respectively 
y cos -r-| -(,*»=■ c, 

— 3X+ 4y 2 — log y = e 

9 Integrating Factors.— Although a differential equation, in 
the form m which it is come upon, mav not be exact, it is pos- 
sible to prove that by the multiplication with a suitable factor 
it mav be made exact Thus the differential equation 

(*?+“)<?*+ (i-p)iv=o, (10) 

is not exact, but if it is multiplied through by the factor * it 
becomes so A multiplier, such as x in this instance, which makes 
a differential equation exact is called an integrating factor Other 
integrating factors for the equation (16) are y/(xy t + 1), and 
x t (xy+^j It can be proved that for every differential equa- 
tion of the form (12) an unlimited number of integrating factors 
exists In some simple cases it is possible to guess an integrating 
factor Manv text books point out earmarks to be sought in 
the differential equation as guides to such guessing In actual 
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practice, however, integrating factors are usually not easily 

.o The Linear Equation — A differential equation which cm 
hi written in the form 

|~+Py = <2, (17) 

in which the coefficients P and Q may be constants or functions 
of v, but do not involve y, is called a linear differential equation 
of the first order This is a type of equation which is of consid- 
erable importance in many different connections When the 
equation is given the alternative form 

[yP(x) -Q{x)]dx+dy=o, 

the remarks of $g apply to it, and it is, in fact, found that the 
multiplier c/ PW " z is an integrating factor By the method of 
§8 the general solution of the equation is thus found to be 

ve iP(,U I _fQ {x)e lruu I(lx==c ( l8 ) 

As an example consider the differential equation 



The integrating factor is a function which is more briefly 

w ritten xt z , and the solution of the equation is 
xye*— 5c* 

The differential equations 

^'+2y tan x — 2 x cos”r 

(jce Sl — 2y\/i+v ! )i'» x/\ + x'dy = o, 

are of this type Their solutions are respectively 
ysec J i— x 1 =c, 
ye~^+Vi+x‘=c 

ii Change of Variable — When no convenient method for 
the integration of a differential equation suggests itself, a pro 
cedure which is frequently resorted to is the following one Some 
combination of the variables x and y is taken as a new variable, 
say s, and the differential equation is then expressed in terms of 
this new variable and one or the other of the original vanabks 
In its new aspect the differential cquat'on may be of a form 
quite different from its original one New possibilities for its 
integration may thus present themselves It is not always pos 
sible to foretell how such a change of variable may profitably 
be made In some instances certain combinations of the variables 
are obviously prominent m the differential equation and the 
clue as to a desirable change may therein be seen Some examples 
will serve to explain and illustrate the procedure 
Consider the differential equation 

(a+3y+2)dv+(2vH-6y+3Vy=o (19) 

The combination *+3y appears with some prominence m this 
If we set s=x+$y, namely x=> s— 3y, then m virtue of this latter 
we must set dx=>ds~idy On substituting these values for * 
and dx in the equation, this latter becomes 

(i+2)(dr-3rfy)-|-(2s+3My=° 

This is found to be an equation with separable variables By 
the method of §7 it may be integrated into the relation 
i-log(i+3)-y=e 

On replacing s by its value m terms of the original vanables, 
it is found that 

*+ 2y — log(v-(-3 y +3) 

and this is the solution of the given differential equation As 
a second case let the differential equation given be 
2x?ydx~\-{xy i {-P)dy~o 

In this all terms are of the same degree (the third) m x and y. 
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and hence a multiplication of the equation bv v gives it the 
form 

<v)^[© 2+1 > = ° 

The change s= y/x, namely y= xs, is strongly suggested In ac- 
cordance with it dy= xds+sdx and with the substitution of these 
values of y and ilv, the equation becomes 

-jdr+Cs’+iJCvdi+idr) =0 

This has sepanble varnblis, and has the solution log + 
log(v’+3.v) = c Upon replacing s by its value in terms of x and v 
the solution of the given equation is obtained, namely 

logi+log(^+£y) = f 

A standard form of differential equation which yields to this 
method of integration is I he equation 

PLx)y=Q[x)y\ (20) 

in which the coifliucnts P and Q do not involve v If k= 1, the 
variables ire scpirable, and if I = o, the equation is linear The 
initiation in these cases ha 0 , therefore, been already discussed 
In the lemaimng casts, namely It* o, the change of variable 
s = y 1 ~ l , reduces the equation to the linear form 

DIFFERENTIAL EQUATIONS OF THE SECOND ORDER 

12 The Linear Equation — The differential equation of the 
»th order which is of the form 

<1 °i“ +ai JFT+ +a n -ig+u n y=/(r), (21) 

in which the coefficients <io, «i, , a„, may be functions of x 

but do not involve y or any of its derivatives, is called the linear 
differential equation of the nth order The equation which dif 
fers from this only by having zero as its right hand member 111 
the place of/(i), is tailed the corresponding reduced or homoge- 
neous equation Certain facts concerning equations of this type 
greatly facilitate the construction of their solutions These are 
primarily the following If y 0 (v) is any solution (particular) of 
the differential equation (21), and vi(v), >(r), , y p (%) are 

any linearly independent solutions of the corresponding 1 educed 
equation, then the relation 

■V = yoM +Ciyi(a) d-c^sOc) + (22) 

m which the coefficients ci, e 2 , , c p are arbitrary constants, 

is also a solution of the equation (21) If, in particular, the 
number p is n, the solution (22) is the general solution since it 
involves n arbitrary constants Because of these facts the in- 
tegration of an equation (21) is achievable by the determination, 
in any manner, of a particular solution of that equation, and of 
n functionally distinct particular solutions of the reduced equa- 
tion 

Insofar as the application of differential equations to physics 
and engineering are concerned, the linear type of equation is of 
very great importance Since by far the largest number of ap- 
plications lead, moreover, to differential equations of the second 
order, we shall confine our discussion to these m the following 
Such equations are solvable by elementary methods, as will be 
shown, whenever the coefficients are constants When these co 
efficients are more general functions of v, on the other hand, 
explicit solutions 111 simple closed formulas usually do not exist 
Because of their very great importance a number of equations 
of this kind have been endowed with proper names, such as the 
Bessel equation, the Legendre equation, the Mathieu equation, 
etc , and volumes have been written about them 

13 Some Examples from Physics —When the differential 
equation (21) is of the second order, it is explicitly 

=/(x), (23) 

and its reduced equation is 
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«.§+%;+« y~° (>4) 

If a# is d, constant, it is assumed to be different from ,ero, since 
the equation would otherwise be of a lowei order than the second 
In §2 the physical problem of a weight suspended from a 
coiled spring and oscillating in the vertical direction about the 
point y—o was shown to be formulated by the dillcitnUal equa- 
tion (2) It will be observed at once that Lhis equation is of the 
type (24) Had the position of equilibrium been chosen to be 
some value of y different from zero, the resulting different! d 
equation would have been of the type (-3) In the following, 
some other formulations from the held of physics are shown to 
lead to differential equations of these types 

If a body of mass m and weight tv is permitted to fall m 1 
vacuum, the pull of gravity exeits upon it a force equal to its 
weight By Newton’s second law of motion this force is equal 
to the product of its mass by its acceleration, the Utter being 
d?y/dP, if y denotes the distance through which it has fallen 
The motion is thus formulated by the differential equation 



and this is of the form (23) Tor the case of a fall, not m a 
Vacuum, but in a medium, such as air, which resists the motion 
with a force which is at any instant a constant k times the 
velocity, the effective downward force is w—kHy/dl The law 
of motion is accordingly 


<f 2 y 

m dt* = 




fied that in this case the formula y=xc r 1 1 is also a solution of 
the differential equation The general solution is, theiefoic, m 
this instance given by the relation 

y=ae r ' x +c,vi T ' x ( ) 

Let us consider now the equation (23) If a paunuUi olu 
tion yo(a) of this equation is in any w r ay obtainable , the guiei d 
solution is given at once by the addition of this Vo(v) to the right 
hand member of the appropriate relation (27) or (28) lhis was 
obseived in §12, and was formulated in the relation (22! lhe 
matter at issue is, therefore, only the deduction of a particular 
solution yo(v) There are a number of piocedures in common 
pi irtn e tor achieving this One such is the following 

lhe differential equation (23) may be written m the form 

If the symbol <p( i) is introduced with the significance 

g-ry=¥>W, (30) 

the equation (29) appears in the form 

(31) 

This however, is a linear differential equation of the first order 
for the value of <p(x), and by the relation (18) (with c u = o) it is 
fulfilled if 


and this is again a differential equation of the type (23) 

The discharge of an electrical condenser through m inductive 
coil of wire may also be readily formulated in symbols The 
potential difference V between the terminals of the condenser 
is at each instant proportional to the charge Q upon it, the con- 
stant C in the relation Q—CV, being called the condenser’s ca- 
pacity The current I of the discharge is the rate —dQ/dl at 
which the charge diminishes, and thus /= —CdV/dt The counter 
emf interposed by the coil is equal to the coil’s inductance L 
times the rate of current charge, and thus the effective voltage 
is V—Ldl/dt This is equal to the current times the resistance 
R, namely V—LdI/dt=RI Upon substituting the value of l 
above, this equation becomes 

and this differential equation is of the form (24) 

14 A Solution of the Equation with Constant Coeffi 
cients — When the coefficients of the equation (24) are con- 
stants, as in the case of each of the equations which were derived 
in §13, the substitution 

y=e rx (25) 

with r standing for a constant, leads to the relation 
(cw i +air+eh)e T * = o 

This is fulfilled if r is a root of the equation 

W 2 +0V-|-G2 = O, ( 26 ) 

this being called the auxiliary equation of (24) When this 
auxiliary equation has two unequal roots, say r=n and r=r„ 
the formula (25) with either One of these values of r solves the 
differential equation (24) The same is true of the formula 

y=c 1 en ic +cie r **, (27) 

irrespective of the values of the constants c u a Since the rela- 
tion (27) thus involves two arbitrary constants, it is the general 
solution of the differential equation (24) 

The reasoning obviously requires some modification when the 
auxiliary equation (26) has a multiple root, when, in effect, it 
has only one root, sav r — r\ The exponentials on the right of 
(27) are then the same, and that relation involves only one 
arbitrary constant, namely (c t +c-) It is, however, easily ven- 


The function <p(x) has thus been made known, and, this bung so, 
the solution y(v) sought is shown by (30) to be obtainable by 
the integration of that equation This is again an equation of 
the first order and the linear type As applied to it the relation 
(18) (with c=o) yields 

y = e T * x f <p(x)e~ T i x dx, 

and this is the evaluation of the desired particular solution 
yo(v) 

An example may not be amiss Let us consider the differential 
equation 


The auxiliary equation has the roots n=i, and 
the general solution of the reduced equation is 


y=ci0 c +c i t‘ ix 

The equation (31) is in this case 


dtp 

dx 


— 2, and thus 


and a solution of it is <p(x) = -^e~ 3x The equation (30) is ac 
cordingly 



and this admits as a solution y =— The general solution 
of the equation considered is, therefore, 
y=-~e-* x +c 

15 The Method of Undetermined Coefficients _ A proce- 
dure for finding a solution y<,(x) which is in wide practical use, al- 
though it is not always applicable, is the following one Suppose 
the right hand member f(v) is expressible in terms of the func- 
tions of a set ipi{x), <&(.%), , ip p (x), in the manner 

f(,x)=*htpi(x)-\ r k?.(p 4 x) J r -f£pi p P (x), (32) 

with constant coefficients k h h, , k p , the functions of this 
set being such that the derivative of each one of them can also 
be so expressed Then if y 0 (r) is assumed to be of the form 

Vo(. x )~ ftiT’ffx) +6i^(x)+ (33) 
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the cocthuents n t) a , , b p , ma> be determined An example 

will illustrate the way in which this follows 
Consider the differential equation 
(Ty dv , 

d# +3 dU 2y=4 * +IICOb * 

In this case the light hand member is expressible in the form 
(32) with ipi = x, ij52=i, ‘Pi = cos v, <p4=sin x, and the derivative 
of each of these can also be so expressed Hence if wc assume 
ya = 6 ia+6,+6 3 cos a.+6 4 sin 1, 

the result of substituting this into the differential equation is 
the relation 

2612;+ (361+ 26 ) + (6 8 + 3 6 4 )cos a+(6j— *=4V+n cos x 
Equating coefficients of similar tcims we find that 261 = 4, 
361+262=0, 63+364=11, 64—363=0 These equations detei mine 
the evaluations 61 = 2, 6 2 = — 3, 63= — x, 64=3, and thus 
Vo=2V — 3 -cos t+ 3 sm x 

The methods of this and the preceding sections, as well as a 
number of other methods, aie set forth in the references (5), 
(8), (9), (12) and (i S ) 

16 The Method of Power Series — When the coefficients of 
the differential equation (23) are not constants but are con 
tinuous functions of t, the character of the solutions near my 
specific point x depends significantly upon whether the leading 
coefficient «o(v) is or is not zero at this point In the former case 
the point is called a singular point, and such points are classified 
into several categories For discussions of these matters the 
references (2), (3), (8) and (13) should be consulted We shall 
assume in proceeding that for the values of * in question Oo(r)f^o, 
and that this and the other coefficients as well as the function 
(x), are either polynomials or are representable in power senes 
The method is one of assuming a solution to be given by an 
infinite series 

y = c[>+eiv+c<a s +e 3 a. 3 + , (34) 

and then, by the substitution of this form into the equation, 
determining the coefficients An example will make the pro- 
cedure clear 

Thus consider the differential equation 
Since from (34) 

^ = fi+2C 2 2,+3C S 3r ,! +4C4a. 3 + , 

j^=2Li+6c t X+12C^+ , 

whereas 

jl- l =2 + 2X+2\.*+2X*+ , 

the terms of the differential equation (35) are respectively 
(1 - = 2C 2 + (6 c 3 — 2Ci)x + (1 2c 4 - 6tiH*+ , 

-4^= -40-8ox-i2c 3 \+ , 

= 2Co+ (2C0+ 2fi).r+(2Co+ 2ti+ 2C ) r J + 

The result of substituting the form (34) into the differential 
equation is thus the relation 

(2Cj— 4fi+2<,o)+(6c3— iofa+2fi+2q))r 
+ (l2C4-z8r 3 +2C 2 +2C l +2Co)A. J + =0 

This is fulfilled if the coefficient of each power of x is zero, 
namely if 

— 4Ci+2C 0 =O, 

6c 5 — 1 oc 2 + 2 Ci+ 2 Co = 0, 

1 2f 4 — 1 8C3+ 2f2+ 2Cl+ 2fo = 0, 

If any choice is made of c 0 and C\ these equations serve m turn 


to give evaluations for c 3 , 1 1, 

Specifically let the choice r 0 = o, t, = i be made 1 he \alues 
£2=2, f3 = 3, fi=4, art found to icsult, and the senes 

yi=t+2r +3 v 3 +4vH 

is accordingly a solution The alternate choice fo=i, ci = o, 
leads to the values <.>=— 1 tj= — >, <4=— 3, , and the 

v 2 =i~A 2 -2x' l -3t 1 - 

is a second solution When combined with arbitrary constants 
as multipliers these yield the general solution The values of 1 
for which solutions arc thus obtained, arc, of course, only those 
foi which the infinite series are convergent 

17 Other Branches of the Subject — The field of differ- 
ential equations is so vast that any short but adequate suram >rj 
of it is quite impossible It must suffice, therefore, to mention, 
aside irom the topics already discussed, only some of the moic 
prominent ramifications of it In the place of only a single dif- 
ferent il equation the object of study may be a simultaneous 
sxxtem of such equations The formulation of the laws of dy- 
namics frequently leads to such systems In many cases a single 
differential equation of the »th order is advantageously re 
placeablc by a system of n simultaneous equations each of which 
is of the first older On this subject material is to be found in 
the references (1), (5), (8) and (9) 

Certain problems call for the solutions of differential equations 
of a type called total differential equations They are typified 
by the equation of the form 

P{x,y,z)d\+Q(x,y l z)dy+R{x,y,z)dz—o 
(cf the leferences (5), (8) and (9)) 

When the number of independent variables is greater than 
one, the derivatives w hich come into question are partial deriva- 
tives, and equations involving them are partial differential equa- 
tions The theory of such equations is extensive and on the 
whole quite intricate They are, however, of the greatest 1m 
portance in the applications of mathematics to the sciences 
Problems, such as the flow of heat in a body , the vibrations of 
stretched wires or membranes, the flow of electric current in 
cables, the deflections of elastic beams when loaded and others 
m great variety, require for their formulations partial differen- 
tial equations Elementary theory concerning these is to be 
found m the references (3), (5), (9), (10), (12) and (15) More 
advanced material is presented in the references (4) and (6) 

As m the case of ordinary differential equations, so also in 
partial equations, the physical problem calls not merely for a 
solution but for the solution that also fulfills certain auxiliary 
conditions A fundamental method for dealing with such prob- 
lems, known as the method of separation of variables, effectively 
replaces the partial differential equation by certain related fami- 
lies of ordinary differential equations with appropriate boundary 
conditions The theory of such families, which are generally 
designated as differential equations involving a parameter, is 
known as the theory of boundary value problems This theory 
is the principal subject of the references (3) and (13), and is also 
treated in (4) and (8) Much theory of this kind, however, is 
only accessible in the literature of original mathematical research 
Bibliocrafhy — (1) H Bateman, Differential Equations (London, 
1918), (2) L Bieberbach, Theorie der Diffcrentialgleichungen (Berlin, 
1923), (3) R V Churchill, Fourier Senes aiul Boundary Value Problems 
(New York, 1941), (+) K Courant and D Hilbert, Methodm der 
Malhematischen Physik (Berlin, 1924), (5) L R Tord, Differential Equa 
twns (New York, 1933), (6) E Goursat, Leqons stir V migration des 
Equations aux Dcrivfes parhelles du second ordre (Paris, 1896), (7) E 
Goursat, Cours d'analyse mathimaiique (Paris, vol 11, 4th ed , 1924, vol 
111, 3rd ed , 1923), (8) E L Ince, Ordinary Differential Equations (Lon 
don, 1927), (q) L M Kells, Elementary Differential Equations (New 
York, 1932), (10) F H Miller, Partial Differential Equations (New 
York, 1941), (n) Mathematical Tables (The Chemical Rubber Co , Cleve 
land), (12) M Moms and O E Brown, Differential Equations 
(New York, 1942), (13) F D Rainville, Intermediate Course in Dif 
ferential Equations (New York, 1943), (14) C Runge, Graphische 
Melhoden (Leipzig, 1915), (15) I S andE S SokolmLoff, Higher Mat he 
inahcsjor Engineers and Physicists (New York, 1941) (R E L ) 
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DIFFERENTIAL FORMS The theory of differential the differential form (3) are expressed by the vanishw 
forms is a branch of mathematics which presupposes seveial other invariants Indeed, the typical wav of saving anytliu 
branches, including differential calculus, algebra, and theoiy of differential form is to assert that such and such in 
functions In essence it is a theory of transformations of co vanishes— and a very large proportion ot the theorem: 
ordinates, such as etr V and P h y slcs , reduce t0 , suc ^ statements 

y'j z') Returning to the example of a linear dinerential tc 

y=g(\',y'’,z') (1) has the components (3) and (4) in two coordinate s; 

z = h(\’’, /’ z') find, on carrying out the substitution of (1) and (2) 11 


which are differentiable and have single-valued inverses This 
transformation carries any set of values of the variables x, v, z 
into a definite set of values of %' , y' , z' It also induces the trans- 
formation of differentials 
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Now consider a function 

P(x, y, z)dx+Q( x, y, z)dy+R{x, y, z)ds, (3) 

m which P, Q, and R are differentiable functions of x, y, and z 
This function has a definite numerical value whenever defin te 
values are assigned to the variables a, y, z, dx, dv, dz If we 
substitute for these variables according to the equations (1) and 
{2) we obtain a function 

p'w, y, z')<fy+e'(y, y, y, (4) 

which has the same value as (3) whenever a', y', z', dx', dy', dz' 
and v, y, z, dx, dy, dz are assigned values which are related by the 
equations (1) and (2) The two functions (3) and (4) are repre- 
sentations or components m different co ordmate systems of the 
same differential form In this case, since the expressions (3) 
and (4) are both linear functions, the differential form is said to 
be linear 

The components of a differential form can also be quadratic 
111 the differentials, for example, 

Edut+zFdudv+Gdifl, ( S ) 

in which E, F, and G are functions of two variables « and v 
In general, the components of a differential form are required to 
be functions which are differentiable m the variables x, y, etc , 
and differentiable and homogeneous in the differentials dx, dy, 
etc In the cases usually considered they are homogeneous poly- 
nomials m the differentials They may also be functions of sev- 
eral sets of differentials For example, the quadratic form (5) is 
intimately related to the bilinear form, 

Edu&u-\-F(du 8 v-\-dv 8 u)-j-Gdv&v 
It is obviously a fundamental problem to determine whether 
two differential expressions, such as (3) and (4) for example, 
are or are not components of the same differential form This is 
known as the equivalence problem The study of this problem, 
as well as of related problems, has led to the discovery of differ- 
ential invariants of vanous kinds The simplest of these are 
functions formed from the given form which are unchanged in 
value by transformations of coordmates For example, an in- 
variant of (3) n, the bilinear form, 

(fy “ IS) (^b-dy 5 x)+ (J2 - (dySz-dzSy) 

+ (r x ~n) (dz6x - dxS ^ 

This example illustrates one of the uses to which differential 
imariants are put For the vanishing of this bilinear form is a 
necessary and sufficient condition that (3) be a “complete differ- 
ential ” In other words, there exists a function F(x, y, z) such 
that 

dF{x, y, s) ^Pd x -\-Qdy+Rdz, 

if and only if this bilmeat form vanishes Other properties of 


In these equations P stands for the function of y' , s', ob 
tamed by substituting (1) in P{ t, y, z), similarly Q and R In the 
language of Tensor Analysis ( q v ) the equations (6) state that 
the coefficients of a linear differential form are the components 
of a covariant vector In like manner we can work out the equa- 
tions of transformation, analogous to (6), of the coefficients of 
a differential form of any degree It comes out that whenever 
the differential form is a polynomial in the differentials, the co 
efficients are the components of a covariant tensor The theory 
of these differential forms is therefore co-extensive with that of 
covariant tensors 

The theory even of linear differential forms is very extensive 
and has applications m a wide variety of fields of mathematics 
and physics We need only mention line integrals, vector analysis 
{q v ), and electricity and magnetism (qq v ) The higher theoiy 
of linear differential forms and systems of linear differential forms 
is to be found in mathematical books usually under the heading 
“The problem of Pfaff,” so called because the first investigations 
of the subject were made by Pfaff in 1814 and 1815 
The theory of quadratic differential foims was initiated in 1827 
by Gauss, who showed that the metnc pioperties of surfaces de- 
pend on forms of the type (5) This work of Gauss is also the 
foundation of modern diffeiential geometry (metnc) (q v ) From 
the point of view of differential forms his chief contribution was 
the discovery of an mvanant, called the curvature, which is a 
function of E, F, and G, and then first and second, derivatives, 
which is unaltered by all differentiable transformations of the 
variables «, v The next important step was taken by Riemann, 
who in 1854 outlined the theory m its full generality and used 
it as the basis of what has come to be known as Riemanman 
geometry He also showed that the curvature of Gauss must be 
replaced in the general case by what is now called the curvature 
tensoi The work of Riemann was followed immediately by that 
of Chnstoffel and Lipschitz The former mtroduced the func 
tions often called Chnstoffel symbols or the components of 
affine connection, and gave a solution of the equivalence prob- 
lem Lipschitz developed the calculus of variations (q v ) side 
of the subject and also the system of normal coordinates which 
had been sketched by Riemann This work was followed by a 
long series of researches by many mathematicians 

The theory of quadratic differential forms has found many ap- 
plication:! in geometry and physics, notably in dynamics In re- 
cent years it has received a great deal of attention and been gen- 
eralized m various directions because it is the foundation of 
Einstein’s theory of relativity In the researches of Einstein, as 
extended by Weyl and others, the phenomena of gravitation and 
electricity are described by means of a quadratic and a linear 
differential form restricted by the vamshmg of certain invariants 
The theory of differential forms has been extended and gen- 
eralized along various directions The theories of topological 
spaces and the modern differential calculus in linear topological 
spaces have played and will no doubt contmue to play a funda- 
mental role in these developments 
Bibliography -For the classical theory of differential forms, see 
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DIFFERENTIAL GEOMETRY (METRIC) Differen- 
tial geometry is the theory of the properties of curved surfaces 
and higher manifolds in the vicinity of a general one of its ele- 
ments, for example, a study of the properties of a curve 111 the 
vicinity of one of its points is a study m differential geometry 
Straight lines, circles, planes and spheres have the property that 
any part of any one of them has the same shape as any othei part 
Other curves and surfaces do not have that property The study 
makes much use of the calculus Metric differential geometry 
concerns itself primarily with those properties with which the 
notion of measurement is associated 

The older metric differential geometry assumed that the curves 
and surfaces lay in Euclidian space of three dimensions, that is 
in ordinary space It could be defined as the study of the dif- 
ferential properties of curves and surfaces invariant under rigid 
motions The measurement of magnitudes was based on Eu- 
clidian measure The Euclidian distance between two points 
whose rectangular Cartesian co-ordinates are ( x , y, z), (x+dv, 
y+dy, z+dz) is given by the formula 

(&)*=(da) s +(iy) s +(ds> (1) 

The equation of a curve C, defined to be the locus of a one 
parameter family of points, may be written in the form 

WiW, y=Mi), «-/.(0 ( 2 ) 

where t is the parameter A value l of the parameter determines 
a point P, and a value deteimines a second point Q If 
the line PQ approaches a limiting position as At approaches zero 
that limiting position is called the tangent line to C at P This 
example shows that the property of a curve having a tangent 
line at a point is a differential property since it requires a knowl- 
edge of the curve in the vicinity of P and involves the limiting 
process Computing the differentials dx, dy, dz from (2) and 
substituting these m (t), there is computed the length of an arc 
of C by integrating an expression of the form ds~F{t)dt 

If all of the pomts of a curve lie in a plane the curve is said to 
be a plane, otherwise it is shnv Let P be any point on C, and 
Qt, Q 2 be any two other points on C m the vicinity of P The 
plane determined by P, Qi, Qs assumes a limiting position called 
the osculating plane of C at P as Qi approaches Q, independently 
along C The circle determined by P, Qi, Q assumes a limiting 
position called the osculating circle or circle of cut nature It fol- 
lows that the osculating plane of a plane curve is the plane of 
the curve, and the osculating circle of a circle is that circle 
The normals to a curve at a point all lie in a plane called the 
normal plane That normal which lies m the osculating plane 
is called the principal normal, and that one perpendicular to the 
osculating plane is called the binomial 

The rates of change, k and r, of the angles which the tangent and 
bmormal respectively make with a fixed line per unit arc length 
s are called the curvature and lot sion of C at P The curvature x 
is the reciprocal of the radius of the circle of curvature, whence 
the name of that circle The quantities k, r and s are intrinsic 
properties of the curve, m the sense that given x and r as func- 
tions of s, the curve is uniquely determined except for its posi- 
tion in space For example, if the curvature is a constant and 
the torsion is zero, the curve is a circle Or again, if the curva- 
ture and the torsion are constants, the curve is a helix, that is, 
it forms the threads of a cylindrical Screw (or bolt) The reader 
is referred to the many treatises and texts for further information 
concerning the theory of curves 


A surface S may be defined as the locus of a two parameter 
family of points Its parametric equations may be v rittcn in 
the form 

\=f l (u,v), y=f(u,v), z=f,Qt,v), (3) 

a formulation due to K T Gauss \ curve C on S may be de- 
fined by an equation of Lhe form 

v=v(n) (4) 

If the point P on 9 is an ordinary point of 5 , that is, is not a 
point like the vertex of a cone, all of the tangents to all of the 
curves on S through P lie in a plane called the tangent plane 
The line perpendicular to the tangent plane to S at P is called 
the normal to 6 at P Usually the tangent plane to a surface 
depends on two parameters, if it depends only on one, the suitace 
6 is said to be developable Such a surface may be rolled out or 
developed on a plane Cones and cylinders are examples of de- 
velopable surfaces Except for these two kinds of developable 
surfaces, a developable surface may be visualized as the locus of 
the tangents to a skew curve 

If dx, dy, dz ate computed from (3) and substituted m (1) 
there is obtained an expression of the form 

ds^EdiP+zFdudv+Gdifl (5) 

The differential form appearing in the right member of (5) is 
called the first fundamental form of S, and the coefficients E, F, G 
are called the fit si fundamental coefficients, they involve only the 
first derivatives of v, y, z with respect to u and v Using (4) the 
length of a curve may be found from (5) by integrating an ex- 
pression of the form ds—f(u)du Angles between curves on S, 
and areas ot portions of 5 involve E, F and G only 

If one imposes the condition on a curve Con S given by (4) 
that at each of its points its osculating plane coincides with the 
tangent plane to 5 at those points the differentials du, dv satisfy 
an equation of the form 

Ddn i +2D'dudv+D"di?=o (6) 

Such a curve is called an asymptotic curve The quadratic form 
appearing m the left member of (6), into which a convenient 
factor ot proportionality has been introduced, is called the second 
fundamental form, and D, D' , D" are called the second funda- 
mental coefficients These six fundamental coefficients subject to 
certain restrictions called the Gauss- Codazzi conditions play a 
role in the theory of surfaces similar to that played b> the curva- 
ture and torsion in the theory of curves, in the. sense that given 
these six coefficients as functions of u and v the suiface is unique- 
ly determined except for its position in space For example, if 
the second fundamental coefficients are propoitional to the first 
fundamental coefficients, the surface is a sphere 

Suppose that a curve Ci, thiough a point P on 5 is determined 
in such a manner that the tangents to C it at its points of inter- 
section with a given fixed curve C > through P form a dev elopable 
surface, that is, they are tangent to a third curve Cj The tan- 
gents to Ci, and r re called conjugate tangents , implying that 
the roles of Ci and C 2 may be interchanged Any tangent to 5 
at P has a conjugate tangent Two sets of curves on 5 having 
for their tangent lines conjugate tangents form a conjugate net 
The determination of conjugate tangents involves the second 
fundamental coefficients 

A section of a surface by a plane through the normal at P is 
called a normal section, and the curvatuie of the normal section 
is called the normal curvature The normal curvature usually de- 
pends on the sectioning plane, if at a particular point the normal 
curvature is the same for every section, the point is called an 
umbilical point For example every point on a sphere is an um- 
bilical point If P is not an umbilical point, there exist two sec- 
tions oi S at P such that one section has maximum and the 
other minimum curvature These sections lie in perpendicular 
planes The tangents to the sections are called principal direc- 
tions The principal directions are perpendicular and conjugate 
The curves on 5 which are tangent at every point on 5 to the 
principal directions are called the lines of curvature Their dif- 
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ferential equations involve both the first and second fundamental 
coefficients since they are boLh orthogonal and conjugate The 
normals to J at points of a line of curvatuie form a developable 
surface 

The sum of the maximum and minimum normal curvatures is 
called the mean curvature , and their product is called the Gaussian 
cut nature K The Gaussian curvature may be described geo 
metrically as follows let 2 be a small portion of S including a 
point P, and Itt C be the bounding curve of 2 Draw lines 
through the centre of a sphere with unit radius parallel to the 
normals of 5 at points of C These lines will intersect the sphere 
in points of a closed curve C' T he limit as 2 shrinks to P of 
the latio of the area enclosed by C' to the area of the portion 
^ of S is the Gaussian curvature k, the value of K is given by 
the formula 


Due to the Gauss-Codazzi conditions, K may be expressed m 
terms of E, P, G and their derivatives Hence, the Gaussian 
curvature depends on the surface alone and not on the space in 
which the surface lies The Gaussian curvatuie of a developable 
surface is zero, it is a positive constant for a sphere A surface 
for which K is a negative constant is called a pseudo-sphere 

Through each point P of S and in each direction through P 
theie is a curve whose osculating plane passes through the nor 
mal to S at P Such a curve is called a geodesic since among them 
are the curves of shortest length on 5 The geodesics on a sphere 
are the great circles The differential equation of the geodesies 
involve only E, F, G and them first derivatives 

One of the important invariants of a curve on a surface is 
called the geodesic curvature of the curve This invariant may be 
described in the following manner Let there be given a curve 
C through a point P on S Draw lines through the points of C 
parallel to the normal to 5 at P These lines intersect the tangent 
plane to 5 at P in the points of a curve C' The curve C' being 
plane has zero torsion, the curvature of C' at P is called the 
geodesic curvature of the given curve C at P Another definition 
of the geodesic curvatuie indicates more clearly the reason for 
its name Consider on C the point P and a second point P' 
on C at a distance of s from P measured along C Let g and g' 
be geodesics tangent to C at P and P 1 respectively Let these 
these geodesics intersect at an angle of <p Then the limit of tp/s 
as s approaches zero is the geodesic curvature of C at P It is 
evident from tins definition that the geodesic curvature of a 
geodesic is zero at each of its points, and conversely if the geo- 
desic curvature of a curve is zero at each of its pomts, the curve 
is a geodesic 

Another invariant of a curve on a surface is called the geodesic 
torsion of the curve Let g be the geodesic tangent to C at P 
The torsion r„ of the geodesic g at P is called the geodesic torsion 
of C at P In particular the geodesic torsion of a line of curva- 
ure is zero 

It is not necessary to consider a surface as being immersed in 
Euclidian space or m any surrounding space for that matter 
One may define the element of arc length ds by the formula 
ds*** EduP-piFdiidv-^-Gdv 1 , EG — o 

Definitions of lengths of curves, magnitudes of angles between 
curves, geodesics, curvature or in fact anything which involves 
only E, P, G may be made We say that such a geometry on 5 
is Rtemannim Or more generally let a point be defined as the 
ordered set of numbers (ad, a?, > .x n ) and the distance ds between 

that point and (P+dx 1 , s’+dv 1 , x n +dv n ) be defined by the 
formula 

<f r* =* gy d*‘ dx> (8) 

wherein e is taken to be ± i to insure that ds 1 be positive Lengths 
of curves, magnitudes of angles, geodesics, etc may be defined in 
terms of the g’s Just as the Euclidian metric (r) induces the 
Riemannian metric (5) on a surface, the metric defined by (8) 


induces a metric on a subspace — li 1 , u’), IfL n This 
metric will be of the form L GpodiPdiP That such a deft 

mtion of a metric is not necessarily Euclidian follows from the 
fact that there may not be (and there usually isn t) a trans- 
formation v*= i*(y‘, v , y n ) such that (8) reduces to the sim- 
ple Euclidian form 

ds t =(dy'y+{dy i ) 1 + ( dy n )’ 

The tensor calculus, or absolute calculus of Ricci is a convenient 
tool for studying this Riemannian or non-Riemannian geometry 
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DIFFERENTIAL GEOMETRY (PROJECTIVE) 

Projective differential geometry studies those properties of a 
geometric figure in the vicinity of one of its general elements 
which aie unchanged by the general projective transformation 
For example, the property that a curve have a tangent (or not 
have a tangent) at one of its points is a projective differential 
property of the curve at that point The possession of an oscu 
lating plane by a curve at one of its points is a projective dif- 
ferential property of the curve at that point However the ex 
istcnce of geodesics on a surface is not a projective property of 
the surface since the possession of a normal is not a projective 
property, or since the concept of length is not a projective con 
cept 

At least three methods of studying projective differential prop 
erties of figures have been used These three methods use re- 
spectively defining differential equations, power series expan- 
sions of the projective co ordinates of a point of the figure in 
terms of a parameter or differential forms The first and the last 
of these methods may use the tensor calculus, all use the calculus 

The reader is doubtless familiar with the fact that if the co 
ordinate system is uniquely defined by the curve, the coefficients 
of the equation of the curve express in some fashion geometric 
properties of the curve For example if, as m elementary ana- 
lytic geometry, the co-ordinate axes are chosen as the major and 
minor axes of an ellipse, the equation of the ellipse becomes 

*/<*+*/**-! 

The geometric interpretations of the numbers a and b appearing 
in the coefficients are of course familiar In a similar manner, 
if the co-ordinate system, the triangle of reference, be chosen m 
a proper and unique manner, the equation of a plane curve may 
be written m the form 

y=v 2 +av s +6x’+(6+2a ,! )3(; 8 + 

Every coefficient 111 this power series is an absolute invariant of 
the curve under the general projective transformation, and hence 
they express all of the projective differential properties of the 
curve at the origin The co-ordinate system is determined by 
using among other concepts, the concepts of tangent line, oscu- 
lating conic and osculating cubic The notion of a tangent line 
to a curve at a point on the curve is of course familiar, the oscu- 
lating conic of a curve at a point 0 may be defined as the limit 
of the conic determined by the point and four other points on 
the curve as these latter points approach the given pomt 0 
independently along the curve The osculating cubic is defined 
similarly using the fact that a plane cubic is determined by nine 
unspecialized pomts Since the concept of limit is so prevalent 
m the study of projective differential properties, it follows that 
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the calculus is a much used tool in the study The reader will 
find full details of these and other matters concerning plane 
and shew curves m the references at the end of this section 
The locus of a two parameter family of points is called a sur- 
face 5 A curve C on 5 is called an asymptotic curve if the oscu- 
lating plane to C at each of its points coincides with the tangent 
plane to S at those points There are ordinarily two one param- 
eter families of asymptotic curves on a surface in a projective 
space of three dimensions, if there are less the surface is de- 
velopable, if there are more the surface is a plane Excluding 
the developables and planes, and using the asymptotic param- 
eters as parameters for the surface, the homogeneous projective 
co-ordinates may be chosen so as to satisfy a system of differen- 
tial equations known as the Fubim differential equations, namely 


dfx 
du 2 


0 = log(/3y) 


The coefficients /9, 7 , p, q of this system are invariants of the 
surface 

Among the projective properties of a surface at one of its 
points, is the “order of contact” of the surface with a second 
surface In particular there is a three parameter family of 
quadric surfaces having second order contact with 5 at a point 
0 Each of these quadrics intersects 5 in a curve with a triple 
point at 0 If the quadrics are chosen so that the tangents at 0 
to this curve of intersection are apolar to the asymptotic tangents 
at 0, the quadrics are called quadrics of Darboux, and the triple 
point tangents are called tangents of Darboux There is a one- 
parameter family of quadrics of Darboux at each point of 5 
Among these are many special quadrics, the quadric of Lie being 
probably the most interesting It may be described in the fol- 
lowing manner Construct at 0 and at two other points Pi, P 1 
on an asymptotic curve C through 0 the tangents to the other 
asymptotic curves through these points These three tangents 
determine a quadric whose limit as Pi and P 2 approach 0 along 
C is the quadric of Lie 

A two parameter family of lines is called a congruence For 
example, the metric normals to a surface form a congruence If 
to a point 0 on 5 there is associated a line which varies with 0 
the totality of these lines forms a congruence As 0 moves 
along a properly chosen curve on S, the associated line of the 
congruence is tangent to a curve, that is, the line generates a 
developable surface Ordinardy there are two one-parameter 
families of such curves on S They are said to correspond to the 
developables of the congruence If now a congruence is com- 
posed of lines through the points of a surface S but not lying 
in the tangent plane to 5 at those pomts, the reciprocal polars 
of these lines with respect to any quadric of Darboux form a 
congruence, the lines of which he in the tangent planes of 5 but 
do not pass through their points of contact with S Such pairs of 
congruences are called reciprocal congruences Many pairs of 
reciprocal congruences have been studied Among them are the 
directrix congruences of Wilczynski These may be defined m the 
following simple manner If the two sets of curves in 5 corre- 
sponding to the developables of a pair of reciprocal congruences 
coincide, then these congruences are the directrix congruences 
of Wilczynski 

In attempts to find a congruence which plays a role m pro- 
jective geometry similar to that played by the congruence of 
metric normals, the concepts of conjugacy of tangent lines and 
conjugate nets are fundamental These may be described briefly 
m the following manner a tangent fine to 5 at a point and its 
harmonic conjugate with respect to the tangents to the asymp- 
totic curves through the point are called conjugate tangents If 
one of a pair of conjugate tangents is chosen as the tangent to 
the curves of a one-parameter family of curves, the other of the 
pair is tangent to the curves of a second one-parameter family 
Such two sets of curves form a conjugate net Another charac- 
teristic property of conjugate nets may be stated in the follow- 


ing manner as a point 0 moves along one cuive of a conjugate 
net, the tangents at O to the other curve of the conjugate net 
through O generate a developable surface As a point moves 
along a curve on S, the metric normal generates a ruled surface 
If the curve is chosen as a line of curvature, this ruled surface is 
a developable surface The net composed of the lines of curva- 
ture is a conjugate net, and corresponds to the developables of 
the metric normal congruence It is said that the metric normal 
congruence is conjugate to the surface In general any congruence 
composed of lines piotruding from the surface is said to be con- 
jugate to the surface if the curves corresponding to its develop- 
ables form a conjugate net The reciprocal congruence of a con- 
gruence conjugate to a surface is said to be harmonic to the sur- 
face, its developables also correspond to a conjugate net on S 
There are many congruences in projective differential geometry 
which could serve as a generalized normal congruence m the 
sense that the congruence is geometrically determined by the 
surface and is conjugate to the surface Among these is the so- 
called Green-Fubini projective normal 

The curve whose tangents form a developable surface is called 
the cuspidal edge of the surface From the characteristic property 
of conjugate tangents through 0, each of the pair is tangent to 
a cuspidal edge at the ray-point The two ray pomts so defined 
determine the ray of the net at 0 The osculating planes at O 
of the curves of the net intersect m the axis of the net The ray 
and axis, and the congruences generated by them have been the 
subjects of much study 

Geodesics play an important role in metric differential geom- 
etry Attempts have been made to generalize the concept of 
geodesics to projective geo metry In the first place the extremals 
of the mvariant integral fV&ydudv are called projective geodesics 
The osculating planes to all of the projective geodesics through 
a point is a cone of class three, the cusp axis of this cone is the 
projective normal of Green and Fubmi A second generalization 
of geodesics is the union curves of a congruence They are the 
curves on S at each of whose points the osculating plane contains 
the line of the congruence through the point This is a direct 
generalization of the concept of a geodesic since the union curves 
of the metric normal congruence are the geodesics 

Considerable attention is paid m projective differential geom- 
etry, as in metric, to general types of transformations of surfaces 
One of the most important of these is the transformation F 
This transformation may be described in the following simple 
manner Two surfaces in one to one-point correspondence are 
said to be related by the transformation F if the developables 
of the congruence of lines joining corresponding points correspond 
to conjugate nets on each of the surfaces, these conjugate nets 
also corresponding m the one-to-one correspondence between the 
surfaces Other transformations of conjugate nets into con- 
jugate nets form an important part of the theory of transforma- 
tion of surfaces in projective differential geometry The reader 
is referred to the treatises below for complete details of these and 
related topics 
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vol (Bologna, 1926-27) and Introduction a la gdomblrie projective dif- 
fer enhelle Its surfaces (Pans, 1931), E P Lane, Projective Differential 
Geometry of Curves and Surfaces (Chicago, 1932) and A Treatise on 
Projective Differential Geometry (Chicago, 1942), S Lie, Gesanmelte 
Abhandlitngen, vol 3 (Leipzig, 1922), G Tzitz&ca, GtvmStrie iif- 
ftrenheile projective des reslaux (Bucharest, 1924), E J Wilczynski, 
Projective Differential Geometry of Curves and Rided Surfaces (Leipzig, 
1906), \ Duschek and W Mayer, Lehrbuch der Differential Geometric, 
2 vol (Leipzig. 1930) (V G G ) 

DIFFERENTIAL PARALLELISM- we Tensor Anal- 
ysis 

DIFFERENTIAL PSYCHOLOGY is that branch of psy- 
chology which deals with differences among individuals and 
groups in mental traits and performances Individual differences 
are attributable broadly to the two closely interwoven forces of 
nature and nurture, or heredity and environment In the first 
category are intrinsic factors, race, sen, age, immediate ancestry, 
m the second category are extrinsic factors, the social, educa- 
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tional, cultural, physiological and other influences which shape 
and mould the developing individual from birth until death 

In a general sense, the complex and more recently acquired 
traits tend to be more variable than the simple, biologically more 
fundamental The feeble minded, for example, differ least from 
the normal m physical and motor abilities and most in the ability 
to use language, deal with ideas and employ abstract thought 
Even among groups relatively homogeneous in general ability, we 
find greater variability in those functions requiring the eduction 
of intricate verbal relations, learning and association, than in 
those functions requiring speed of voluntary movement, percep- 
tion or rote memory Individuals do not fall into sharply sep- 
arated groups or “types” m mental or in physical traits People 
differ widely, for example, in the vividness and the character of 
the mental imagery which they possess In other traits the same 
condition obtains, mediocrity is the status most often encoun- 
tered, marked superiority or inferiority being relatively and about 
equally mfrequent 

Careful studies of primitive peoples have shown that these 
groups do not differ markedly from modem Europeans in sensory 
equipment such as keenness of vision and hearing, sensitivity to 
pam and pressure and delicacy of the skin senses Simple intelli- 
gence tests of the form board variety (a form board is a board 
containing cutout depressions into which blocks of different 
shapes and sizes are to be fitted) show no marked differences be- 
tween whites and many primitive folk (eg, Eskimos, American 
Indians, etc ) although a few groups, the Igorot, the Negrito and 
the Pygnues, do no better than low grade and even imbecile 
whites The inferiority of the Negro to the white in innate 
mental capacity has often been asserted as the result of compara- 
tive studies, but it is difficult to say how much of the differences 
found is to be attributed to cultural, rather than to native fac- 
tors It is not known, for example, whether the superior per- 
formance of northerif American Negroes as compared with 
southern is attributable to selective migration of the more able, 
or whether it is the result of better social and educational ad- 
vantages Negro high school children in New York city remain 
m school longer, are older on the average and are inferior in 
school work to whites of approximately the same social status 
The greater the admixture of white blood, the closer does the 
Negro approach the white m performance Intelligence tests 
given m 1917-18 to large groups of white and Negro soldiers in 
the U S army place the Negro consistently below the white in 
both language and non-language functions Several investigations 
have suggested that the Negro is more overtly emotional and less 
inhibited m his reactions than is the white The American In- 
dian ranks generally below the white man on tests of mental 
capacity , the greater the race admixture, the smaller the devia- 
tion from the performance of the white There is evidence indi- 
cating that the American Indian, while slower in motor perform- 
ances than the white, is more accurate and painstaking 

In comparative studies of general intelligence made m Amer- 
ica, Chinese children have ranked slightly below whites in Eng- 
lish language tests Chinese and Japanese children do not differ 
significantly m intelligence, however, from comparable groups 
of whites, when due allowance is made for cultural and social 
status The most extensive comparative data on intelligence dif- 
ferences among national groups are those obtained from tests 
given m the U S army during World War I These tests indicated 
a superiority of those foreign-bom men from northern Euro- 
pean countnes (the Nordics) over those from central and south- 
ern European countnes (the Alpines and the Mediterraneans) 
Differences in selection plus differences in language, schooling 
and cultural background probably account for most if not all of 
the difference found 

Comparative studies of men and women have indicated few 
differences in mental ability which might be attributed to the 
factor of. sex apart from social and cultural influences Differ- 
ences within either sex are much greater than differences be- 
tween the sexes "Women have been reported to have a finer sense 
of touch, better colour discrimination and to be faster m verbal 
association, men to be superior m the discrimination of differ- 


ences in weight and in visual magnitudes and in the speed of 
motor response (reaction time) In general females aie superior 
to males in tests of memory , males to females in tests of logical 
construction and in problems involving abstract and spatial rela- 
tionships Women are probably somewhat less stable emotion- 
ally than men It has been asserted that women are more inte'- 
ested m people, more religious, more patient and more sympa- 
thetic, while men are said to be more interested in physical 
activity, to possess a supenor sense of humour and to be more 
independent Girls are definitely better in school work than boys 
This result has been explained as owing to the slower physical 
development of boys, to the greater docility of girls and to 
native differences in ability 

The fact that men have excelled women in practically every 
field of endeavour is probably to be attributed to social, cul- 
tural and traditional factors, and to the greater physical strength 
and endurance of men, rather than to native differences m endow- 
ment One explanation is based upon the reputed greater vari- 
ability within the male sex Greater variability, 1 e , greater range 
of ability, would tend to produce more gifted men than women, 
even though the average man and average woman rank about the 
same in mental ability The existence of greater variability m 
the male sex has been disputed by competent investigators 

Investigators are fairly well agreed that there is a regular 
and progressive increase in mental ability from infancy up to 
and through adolescence This mental growth roughly parallels 
the steady increase in physical size and strength The claim has 
been made (the Iowa studies) that the I Q can be greatly in 
creased by special school training, but the evidence on this point 
is not convincing to most psychologists After adolescence growth 
in mental abilities (perception, associative learning, memory) in 
ureases slowly if at all, while in many cases it ceases altogether 
Performances which are based upon experience such as judg 
ment, reasoning ability in practical situations and rational learn- 
ing probably improve up through middle life and show no great 
loss until old age 

There is a general loss m the speed and flexibility of mental 
processes m old age Sensory acuity in general— auditory, visual 
and tactual — is considerably reduced and there is some loss m 
learning ability, speed of reaction and memory Curiosity and en 
thusiasm are lost as physical and mental vigour wane A part at 
least of the drop in test score with increasing age can be attrib- 
uted to the loss in speed of response, and a part to the lack of 
recent practice with the kind of operations demanded by the 
tests Suggestibility, or the ability to resist suggestion, is another 
complex trait which has been found to vary with age and sex 
Tests applied to children indicate that the ability to resist sug- 
gestion increases progressively with age from six or seven years 
through adolescence 

The influence of immediate ancestry is best studied by com- 
paring the resemblances shown by twins, siblings and unrelated 
persons Twins are more alike mentally and physically than sib 
lings (ordinary brothers and sisters) The fact that older twins 
are no more alike than younger twins argues for the greater 
potency of heredity in determining behaviour Brothers, and 
brothers and fathers, are more alike as measured by the cor- 
relation of mental and physical traits than are unrelated per- 
sons A considerable part of the resemblances noted among 
those of the same family or closely related families, such as 
habits of speech and thought, common opinions, ideas and atti- 
tudes, arises fiom a common fund of environmental stimuli and 
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DIFFERENTIATION, a term used m biology signifying 
the evolutionary process, by which certain modifications of the 
body both structural and functional take place in plants and 
animals In the vegetable kingdom the evolution of growth is 
usually from the simple to the complex form, the organs develop- 
mg into more specialized parts of the body See Plants and 
Plant Science, Experimental Embryology, Dedifferentia- 
tion See also Calculus, Differential and Integral 
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DIFFRACTION see Light 

DIFFRACTION GRATING, a senes of parallel straight 
lines spaced at equal intervals m one plane or on a concave sur- 
face A beam of radiation after falling on such a grating, is 
resolved into a spectrum (see Spectroscopy and Light) 

DIFFUSION, m general, a spreading out, scattering or circu- 
lation , in physics the term is applied to a special phenomenon, 
treated below The word is from the Latin diffundere its-, 
asunder, and jundere, to pour out 

1 General Description — When a few crystals of copper 
sulphate are placed m the bottom of a tall jar filled with water and 
the mixture then allowed to stand undisturbed, the blue colour 
of the copper ions is observed to spread slowly throughout the 
liquid Initially the coloui is concentrated around the crystals at 
the bottom of the jar, but after several weeks a faint blue colora- 
tion is seen at the surface of the water, deepening uniformly 
toward the bottom Eventually (in this case after some years) 
a uniform solution will result 

This experiment illustrates a process which is extremely wide- 
spread in nature, whereby molecules of one substance gradually 
interpenetrate another substance The phenomenon is known as 
(molecular) diffusion, we say the copper ions diffuse through the 
water Diffusion is a consequence of the continuous motion of 
the molecules of all substances, gaseous, liquid and solid It is the 
ultimate process by which irregularities in concentration of solu- 
tions disappear 

Simple cases of diffusion are easily observed qualitatively The 
experiment described above is a typical example of diffusion in 
liquids The diffusion of strong aniline colouring matter into the 
interior of gelatine is commonly seen m copying apparatus Dif- 
fusion of gases may be shown to exist by placing a few drops of 
bromine in the bottom of a closed flask the brown coloui of 
bromine will become distributed throughout the air in the flask 
just as the blue of the copper became distributed throughout 
the liquid 

In fluid media, whether liquids or gases, the process of mixing 
is greatly accelerated by stirring or agitating the fluids, and 
liquids which might take years to mix if left to themselves can 
thus be mixed m a few seconds It is necessary to distinguish 
carefully the effects of agitation from those of diffusion proper 
Agitation brings together portions of the fluid between which 
considerable differences of concentration may exist The inter- 
change between such portions then proceeds much more rapidly 
In many cases, especially in gases, the intermixing goes on until 
the concentration is uniform throughout In other cases, the ma- 
terial remains divided into two or more regions (or phases) in 
each of which the relative concentration of the components is 
uniform, but changes m passing from one phase to the next The 
passing of one or more components across the boundary between 
two phases is known as solution or evaporation or condensation, 
but the process by which the uniform distribution in each phase 
is set up is diffusion 

The diffusion of gases and liquids through solids is also ob- 
served (eg the passage of hydrogen through platinum) When 
the process is considered with reference to a membrane or parti- 
tion taken as a whole, the passage of a substance from one side 
to the other is commonly known as “osmosis” or “transpiration” 
( see Solutions) but what occurs m the material of the mem- 
brane itself is correctly described as diffusion 

It will be shown later that ordinary diffusion due to molecular 
motion satisfies a partial differential equation of the form 

dt dx* 

where p is the density of the material diffusing It can be shown 
that this relation is a result of the random motion of the indi- 
vidual molecules The concept of diffusion has been extended 
op the one hand to processes which are governed by this differen- 
tial equation ( e g the slowing down of neutrons by collisions), 
and on the other to random mixing processes (e g eddy diffusion 
due to turbulent motion m fluids), even if the processes do not 
possess both properties (In the former example given the 


quantity which diffuses is not a density, m the latter the differ 
ential equation is not the same ) 

Diffusion due to molecular motion is rate determining in the 
transfer of material across stationary layers of air or liquid The 
rate of evaporation of water from a free surface (one with no 
blanket of gas molecules) at 20° C is about -J gm per cm 2 per 
second while the diffusion controlled rate of transfer acioss o 1 
mm of stagnant air is 1,000 times smaller Consequently the 
diffusion rate is extremely important m the design of equipment 
for the chemical industry, as well as in many natural processes 
such as evapoiation of surface waters 

The process of mixing in turbulent fluids (eddy diffusion) is in 
many ways quite similar to molecular diffusion in quiet fluids 
The motion responsible for turbulent transfer of material is that 
of small but appreciable quantities of fluid (eddies), unlike 
molecular diffusion where the thermal agitation of individual 
molecules is concerned However the eddy motion is like mole 
cular motion in that it is random with respect to the motion of 
the fluid as a whole The change from molecular diffusion to 
eddy diffusion, which is naturally much faster, corresponds to the 
change from laminar or streamline flow to turbulent flow Gen- 
erally speaking the turbulence of a fluid increases with its 
velocity, the eddy difiusion coefficient varies with the local 
velocity In the remainder of this article we shall confine our 
selves to the better understood phenomenon of moleculai dif- 
fusion (see the bibliography for references to eddy diffusion) and 
shall assume as in our initial example that the fluids are at rest 
or in laminar flow 

In the next section we shall introduce the coefficient 0] dif- 
fusion, which is the ratio between the amount of material trans- 
feried across a unit of surface to the concentration gradient per- 
pendicular to that surface When this coefficient is known, the 
concentrations and transfer rates for a diffusing system are then 
determinable by mathematical analysis Most of the remainder 
of the article concerns itself with theoretical and experimental 
methods for determining the diffusion coefficient It is char- 
acteristic both of the diffusing substance and of the medium xn 
winch it diffuses 

In section 3 we examine the microscopic motion of a dif- 
fusing molecule according to kinetic theory, and find the dif- 
fusion coefficient to be proportional to the product of the mole- 
cular velocity and the average distance a molecule moves between 
collisions In section 4 the analogies between material transfer 
(diffusion), momentum transfer (viscosity) and heat transfer 
(thermal conductivity) are developed, showing how the co- 
efficients of diffusion, viscosity and thermal conduction are re- 
lated An expression for the diffusion coefficient of a pair of 
gases, according to Chapman and Enskog, is also given Section 5 
considers the phenomenon of diffusion m a field of force (for 
example a gravitational field) The field tends to create concen- 
tration inequalities by anangmg the molecules into a state of low- 
est potential energy, while diffusion tends to iron out concentra- 
tion gradients A balance between the two effects is reached 
which is useful as a measure of one m terms of the other (The 
point is jllustrated by considering the experiments by Jean Perrin 
on Brownian motion, and molecular weight determination of pro- 
teins by centrifugation ) 

After a brief discussion of thermal diffusion (section 6) the 
coefficients of diffusion of liquids m liquids, solids in solids and 
gases through porous sohds are discussed (sections 7-9) 

The wide new held of diffusion of neutrons m matter, which 
is so important in modern nuclear physics, is the subject of 
section 10 Similarities and differences with classical gas diffu- 
sion theory are pointed out The final section gives a survey of 
experimental techniques for measuring coefficients of diffusion 

2 Definitions of the Coefficient of Diffusion — The sim- 
plest case of diffusion is that of a substance, say a gas, diffusing 
in the interior of a homogeneous solid medium which remains 
at rest, when no external forces act on the system We may 
regard it as the result of experience that (1) if the density of the 
diffusing substance (1 e , the mass of that substance par unit vol- 
ume) is everywhere the same, no diffusion takes place, and (2) 
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if the density of the diffusing substance is different at different 
points, diffusion will take place from places of greater to those 
of lesser density, and will not cease until the density is every- 
where the same It follows that the rate of flow of the diffusing 
substance at any point in any direction must depend on the 
density gradient at that point in that direction, ie , on the rate 
at which the density of the diffusing substance decreases as we 
move in that direction We may define the coefficient of diffusion 
as the ratio of the total mass which flows per umt area across any 
small section, to the rate of decrease of the density with distance 
in a direction perpendicular to that section 
In the case of steady diffusion parallel to the axis of x, if p 
be the density of the diffusing substance, and q the mass which 
flows across a unit of area in a plane perpendicular to the axis 
of * in umt time, then the density gradient is —dp/dx and the 
ratio of q to this is therefore the coefficient of diffusion By what 
has been said this ratio remains finite, however small the actual 
gradient and flow may be, and it is natural to assume, at any 
rate as a first approximation, that it is constant as far as the 
quantities m question are concerned Thus if the coefficient of 
diffusion be denoted by D we have q = —D(dp/dx') 

Further, the rate at which the quantity of substance is increas- 
ing in an element between the distances x and x-\-dx is equal to 
the difference of the rates of flow m and out of the two faces, 
whence as in hydrodynamics, we have dp/dt= —dq/dx 
It follows that the equation of diffusion in this case assumes 
the form 



which is identical with the equations representing conduction of 
heat, flow of electricity and other physical phenomena For 
diffusion m three dimensions we have in like manner 

w KWWgWC* S9 

=div D grad p 

The solution of such an equation can usually be expressed in 
terms of an expansion in an infinite series (see Fourier Series, 
Spherical Harmonics , etc ) For a homogeneous medium we 
have the equation 

( 3 ) fr DV * p 

where v 2 represents the Laplacian operator 

In the case of a very dilute solution, the coefficient of diffusion 
of the, dissolved substance can be defined m the same way as 
when the diffusion takes place in a solid, because the effects of 
diffusion will not have any perceptible influence on the solvent, 
and the latter may therefore be regarded as remaining prac- 
tically at rest But in most cases of diffusion between two fluids, 
both of the fluids are in motion, and hence there is far greater 
difficulty in determining the motion, and even m defining the 
coefficient of diffusion 

The experimental conditions under which diffu='on i<- studied 
usually preclude such bodily motion of the whole flind, and in 
other cases it is more convenient to treat such a mass notion as a 
'■eparate phenomenon to be handled by the usual methods of 
hydrodynamics 

\ccordmglv a pure ca e Oi fluid diffusion is arbitrarily defined 
to be one in which anv tendency of cnhtr cons’ l'ueni to move 
with excessive rapiditv toward one side is offset by a current 01 
the v hole in the opposite direction this cut rent being of such a 
magnitude that the total net trinsfer ot fluid as measured in 
terms of volume, is zero The vrloci’y of the fluid as a whole it 
then considered to be zero The transfer of volume is thus bal 
anced out by definition, but there will usually be a net transfer of 
mass m one direction In defining the velocity of a diffusing 
fluid w6 are compelled to choose between a criterion m terms of 
volume and one in terms of mass, and the advantage seems to lie 
with the former 

We confine our attention to a perfect binary solution, where 
the Volume is the sum of the volumes of the components If Ni 
and IV* be the mole fractions of the two kinds of molecules V t 


and V 1 their mole volumes, and V the volume of one mole of 
mixture then 

(4) V=NiVi+N*V, 

Denoting the partial densities at any point by pi(s) and p 2 (r), 
the molecular weights by M 1 and Mi, 

, r y N1M1 „ N1M1 

( 5 ) Pl—y-l P*=— y~ 

Now let I\ and r 2 denote the net volumes of each kind of 
molecule that pass per second across a unit area whose normal is 
the concentration gradient We assume according to our discus- 
sion above that 

( 6 ) Ti+Ts-o 

The respective mass flows are T1M1/V1 and YiMi/Vi 
We define the diffusion coefficient as before by either of the 
equations 

IWi 
Vi ' 

(8) ~ Di grad p 2 
We notice that these equations may be written 

r,= —Di grad —A grad — ^ 

r 2 = -Da grad - A grad 

^.W^ =gradl= 


(7) 


(9) 

(10) 


= — Di grad pi 


and since — r 2 and grad - 
it follows that 
( 11 ) Di = D z =D, 

that is, the two definitions are consistent 
If we attempt to treat nomdeal solutions by a similar method 
we are led to mtroduce partial molal volumes, fugacities and 
osmotic pressure ( see Solutions) The foregoing procedure is 
adequate for many important cases of diffusion where the laws 
of perfect solutions apply, namely in gas mixtures, liquid mixtures 
of isotopes, dilute solutions and so on 
It is possible to consider the limiting case where a substance 
diffuses through itself this is called self-diffusion The diffusion 
coefficient for a pair of unlike fluids is often written Di 2 , the 
coefficient of self-diffusion is written Du 
It will be observed from these definitions that D has the 
dimensions (length) 2 -r time = length X velocity 
3 Diffusion as a Random Walk —In a gas at low pressures, 
in which the forces between molecules are of short range, the 
motion of a molecule is an exceedingly irregular track consisting 
of short steps of varying length at sharp angles with each other 
Each comer is the result of a 
colksion with another molecule 
(fig 1) Such a path is studied 
m treatises on probability and 
is called a (three-dimensional) 
random walk If a particle is 
placed at the origin of a set of 
co ordinates at time ?=o, it can 
be shown that after a large num- 
ber of steps the likelihood of 
finding the particle within a small 
Fig 1 — path of a diffusing volume surrounding a point (%, y, 
particle each angle harks the 2) after a time t follows the 
point OF a collision Gaussian distribution law 



(12) P(x, y, z, t) dx dy dz = exp( -3^/2^) dx dy dz 

Here we have taken r t -x i +y s +z i 
In this expression R 2 is the mean square displacement after 
time t for 

(13) JP r 2 dx dy dz=R? 

Now the displacement after n steps is 

(14) r-iv-Hyt- +r„ 
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and the mean square displacement is 

(15) ^=F 7 =r! i 'i+r, r 2 + +r n r n 

+2 (r t r 2 +r 2 r 3 + ) 

+2(l'l 13 + 12 14+ ) + 

(ri r% reads average scalar product of vectors rj and n) 

The magnitude r, of the displacements r, are distributed 
according to the law 

(16) <#>(/•,)*, exp (-r,/X)dr, 

where X is the mean free path For simplicity let us assume all 
the molecules move with constant speed v Then 

(17) r,=X 7 j= 2 \“ 

and if the average cosine of the angle between two succe ssive 
paths (the average cosine of the scattering angle) is cos 0 , it is 
easy to show that 

(18) Ti r 2 =r 2 r a = = X 2 cos 6 

r 7 T 2 =r 77 4 = = X 2 (cos 0) 2 

whence 

(19) iJ 2 = 2»X 2 +(2«-2) 2 ^re+( 2 »-4)X 1! (cos 0) 2 + 
which for large n is closely 

(20) IP- - 

I— cos 0 

We also have 

(21) vt=n\ 
and defining 


amount of momentum and energy that is characteristic of the starting 
point Thus the phenomena are all known as transport phenomena 
We shall give an elementary kinetic theory of the process of diffusion 
and derive approximate relations between the coefficients of diffusion, 
viscosity and thermal conductivity 
We consider a binary gas mixture at constant pressure and tempera- 
ture, with composition changing along the i-axis According to 
kinetic theory the number of molecules per second crossing unit area 
of a plane in either direction is 


where n= number of molecules per cc 

»=mean velocity of thermal motion 
Thus the number of molecules mi crossing 
r=o in the direction of positive values of x 
number of molecules mi per c c 


Here «i represents the mean density, not at x=o, but at the n 
layer where the free paths of the molecules began, say at x= — 
where Xi = mean free path of molecules i»i 
ai = number of the order of unity 
The number of molecules in question is thus 


tii(»i) 1 » _a,x, = -Vi(ni —&1 Xi- 
4 \ a 


Similarly the number of molecules ciossmg m the opposite diri 
(29) ^l(»l)*=+aAi = ~^l^Wl + a Al(™^ 

The net flow m the direction of positive * is therefore 


PlS= +- 5 lQ!lXl= +-820(2X2 


(24) P(r> t)= Xw Diyn exp -WM 

Up to the present we have spoken of a single particle suffering 
displacement according to a given probability law and asked for 
the probability of finding this particle in some given element of 
volume at a later time It is clear that we can instead imagine a 
very large number N of particles starting under the same initial 
conditions and undergoing the displacements without mutual in- 
terference On this picture NP( t, t) represents the density of 
particles found at (*, y, z) at time t if all the particles started 
from the origin at time t This density satisfies the diffusion 
equation 

(as) J[ =D ^ P 

and is in fact the solution of it representing a point source 

We have therefore shown that in the case of a point source the dis- 
tribution of density by diffusion and by a tandom walk is the same, 
if we make the identification (23) It is easy to show that this par- 
allelism holds whatever the initial distribution Thus the phenomenon 
of diffusion is the result of the random motions executed by the indi- 
vidual particles, and the connection between the diffusion coefficient 
and the quantities characteristic of this motion is given by equations 
(?2) and (23) It is useful to define the "transport mean free path” 
X< by the equation 



Xi is a mean free path corrected for the moderate tendency of a suc- 
ceeding path to favour the direction of the preceding one As a conse- 
quence of this persistence of velocities the dispersion and the diffusion 
coefficient are increased We have then for a constant speed system 

(27) D=iXit> 

3 

4 Transport Phenomena in Gases —Diffusion resembles the 
phenomena of thermal conductivity and viscosity in that it represents 
a tendency to uniformity of composition, while the others repre- 
sent tendencies toward uniformity of temperature and mass velocity 
According to the lunetlc theory, the tendencies all result from the ther- 
mal motion of the molecules This tends to equalize conditions at 
both ends of a free path by transporting to the further end an average 


(32) K=^py\vc v 

when p=density, c „ = specific heat at constant volume of a gram of 
gas and 0 and y are again numbers of the order of unity 
By considering the case of self -diffusion we can get relations be- 
tween Du, A and ij by eliminating Xv We hnd 

to) 

and also 

(34) 

The determination of the numerical constants a, 0 and y requires 
a deeper investigation than that given above Factors which enter 
are the distribution of the molecular velocities, persistence of velocities 
after collisions, etc The free path calculation of the transport coeffi- 
cients, given here in an elementary form, has been largely superseded 
by another attack due to Chapman and Enskog This takes account 
of the fact that the origin of the phenomena is a departure from the 
Maxwellian distribution of velocities For details of this method the 
reader is referred to Chapman and Cowling, The Mathematical Theory 
0} Non Uniform Gases (Cambridge University Press, 1939) 

The values of the number pDuh vary, depending on the law of 
force between the molecules For rigid elastic spheres, pDu/ 9=1 so, 
for so called Maxwellian molecules, which are centres of force repel- 
ling proportionately to the inverse fifth power of the distance, 
pDn/i)=»i 54 

Experimental results give pDu/it between 1 3 and is, in reasonable 
agreement with theory (Chapman and Cowling, p 251) 

The expression for K/tjc » was shown by Eucken to be 

(sS) K/r,C ^l{ g t~ S ) 

where specific heat at constant pressure of a gram of gas The 
agreement with experiment is generallv good (Chapman and Cowling, 
p 241) These relations enable us to estimate self-diffusion coefficients 
if either viscosity or thermal data are available (It should be re- 
marked that a similar set of relations is valid for transfer phenomena 
m eddy diffusion ) 

The kinetic theory expression for the diffusion coefficient of a pair 
of gases at absolute temperature Tjs 

(36) Dm-d+eis) 
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Here Sd is an equivalent mutual cross section of the two kinds of 
molecules for diffusion, i»i and aie the molecular masses, h = 
Boltzmann’s constant = r 381 x io" 1G in cgs umts, and ei is a small 
correction term of the order of a few hundredths 
For hard spheres of diameters cr 1 and a 2 
Si _. ir(<n+<r Y 


(37) 

It will be observed that (36) is of the s 
was derived for a constant speed gas, as 




e form as (27) which 
r is a free path and 

, k T has units of velocity The two expressions agree very 

r ftliftpi 

closely when and «2 are very much larger than mi and «i, which 
are conditions which give physical reality to section 3 
From (36), Du varies inversely as the pressure, and since for con- 
stant pressure n varies as i/T, D 12 varies ostensibly as jT 8 / 2 Actually 
Si decreases slightly with the mean velocity of the molecular collisions, 
and thus Du Is found to vary as a slightly higher power of T, 
between 1 75 and 2 00 

Du for a pair of light gases like nitrogen + oxygen li 
cm 2 /sec at room temperature 
5 Diffusion in a Field of Force — We shall consider either a 
mixture of two gases, or a dilute solution or suspension of a high 
molecular weight compound m a low molecular weight solvent, such 
as water Then if m, 112 are the potential energies of the two kinds 
of molecules in the force field, the equilibrium distnbution is given 
by Boltzmann’s equations 

»i = «m exp —Ui/kT 
«2=»2o exp —Ui/kT 
tit, hi are the number densities, reio and n 0 are the number densities 
at some reference point at which the zero of energy is taken This 
distribution is a dynamic equilibrium between the force acting on the 
molecules, which tends to move them in the direction of the force, 
and the process of diffusion, which tends to erase all concentration 
gradients and so creates a current opposite to the force The diffusion 
current is always 

— D grad m 

and at equilibrium is just balanced by the current created by the field 
which must therefore be 

(39) nivi - + D grad «i 0 exp -Ui/kT 

kT Fl 

where Fi = —grad ui is the force on the molecule 
When the system is not in the equilibrium state the two contrary 
tendencies are still working, although no longer In balance The equa- 


( 38 ) 


icuaciiLic* arc sun wurtuug, aiuiuugn no longer in oaianoe in 

turn of continuity is then (in the absence of other currents) 

(40) 


^r+ div ^niVi-D grad «iJ=o 


(41) 


and a similar equation holds for m 
If we have the case of a dilute solution of a large molecule of mass 
mi in a solvent, Stokes’ law tells us that 

.. Pi 

61 nja’ 

when 17= viscosity of the liquid, and a the radius of the molecule 

Thus 

(42) 

a relation due to Albert Einstem 
In a gravitational field 

(43) JFWwi-pFOg 

where fi is the density Of the solvent, Vi the volume of the large 
molecule and g the gravitational acceleration 
If we make separate observations of vi (the sedimentation velocity) 
and D (see below, section xi), we can determine 

( 44 ) 


vikT Lu kT 


molecular weight ot large molecules is widely used in biochemistry 
The gravitational field g is usually supplied by an ultracentnfugc, 
which gives fields strong enough to make the method useful on mole- 
cular weights down to xo,ooo 

Perrin, in his classical investigation of Brownian movement, veri- 
fied by direct observation almost all the theoretical relations used 
m this article He used a suspension of particles which were visible 
to the ultramiscroscope, yet so small that their velocity of thermal agi- 
“ ”’“ a Siumcrent to give visible displacements In short periods of 


tatlon w 


time He verified successively the Boltzmann distribution law, the 
relation (23) which demands that the mean square displacement be 
proportional to time and the Gaussian distnbution of displacements 
(u) Using the value of D calculated from (33) he used (42) where 


T, ij and a were known as a determining equation for the Boltzmann 
constant The ratio of the gas constant R to k is the Avogadro number 
(number of molecules per gram mole) he found 6 8 x io a (The best 
present value is 6 02 x 10 3 ) The ensemble of experiments was a strik- 
ing confirmation of the kinetic theory 

The two diffeient distributions (38) obviously offei the possibility 
of separating a mixture of gases m a force field The rate at which 
the field can transfer matenal is, according to (39), determined by 
the diffusion late which therefore is the limiting factor in such 
separations (See IsoropES Sepaiation oj Isotopes ) 

6 Thermal Diffusion — A close study of the properties of fluid 
mixtures shows that if a temperature gradient exists, a gradient of 
composition will also be established The concentration gradient thus 
set up is opposed by the ordinary process of diffusion, just as the 
concentration gradient set up in field of force is opposed The steady 
state is charictcnzcd by the equation 

<«> 

where D r is defined as the coefficient of thermal diffusion 

This phenomenon, whose existence was unsuspected until 1911 alid 
not demonstrated experimentally until 1916, aroused unusual interest 
after 1939 when Klaus Clusius and G Dickel found a use for it as the 
basis of an exceptionally simple device for separating isotopes Since 
then the effect has been observed on many isotopic mixtures, liquid as 
well as gaseous One of the methods used for separating U’ 35 from U 23S 
for the release of atomic energy was thermal diffusion on liquid UFe 
For further details on this interesting phenomenon, see references in 
the bibliography 

7 Diffusion in Liquids — Corresponding to our limited under- 
standing of tbe liquid state, our knowledge of the process of diffusion 
in liquids is much less than in gases Although diffusion m liquids is 
qualitatively the same, and the mteipretation of the diffusion coeffi- 
cient as proportional to the mean square displacement per unit time 
is unchanged, we have much less success m a prion quantitative 
estimation of D 

A suggestive interpretation of the process of diffusion in liquids, 
based on the theory of absolute reaction rates, was developed by Henry 
Eynng He found the diffusion coefficient to be given by the equation 

(46) Z)=X 2 ~ exp —AF/kT 

fl 

In this equation X is the distance between two successive lattice 
positions of the diffusing molecule, tsF is the “activation eneigy” 
which must be acquired by a molecule to pass over the energy barrier 
between the two lattice points, and 

^ exp —AF/kT 


is the rate at which the molecule “reacts” u such a process (h = 
Planck’s constant ) 

In terms of the viscosity ij, by the same theory, the self-diffusion 
coefficient is found to be 

<«> »*-£ 

which may be compared with the Stokes-Einstein equation (42) for 
a very large molecule diffusing in a solvent of viscosity r» By qualita- 
tive arguments (47) is extended to diffusion In binary mixtures 

«> a ’-Js 

Here n is the viscosity of the smaller molecules, a the radius of the 
larger molecules and b a factor which vanes between 3 IT for very 
large spherical molecules diffusing m small molecules and x for self- 
diffusion (when X=20) 

Generally diffusion coefficients m a liquid are of the order of 
1 cm ! /day, i e ior 5 times as small as in gases The transport by 
diffusion across a unit distance, for a given concentration difference, 
is proportional to D X density Since the density of liquids is only 
10 3 times that of gases, it follows that molecular diffusion is between 
10 and 100 times more efficient in the gas phase 

8 Diffusion in Solids— There are many types of diffusion in 
and through solids, including true solid-solid atomic diffusion (eg 
gold in lead), liquid-solid (water through semipermeable membranes 
or body tissues), gas-solid (hydrogen through platinum) and gas- 
porous solid (gases through clay pipes) In this section we shall con- 
sider onlv diffusion in nonporous soilds, diffusion through porous 
solids is treated in the next section 

Two mechanisms are conceivable for diffusion of atoms A in a 
nonporous crystalline solid AB the A atoms may diffuse individually 
through Interstices m the lattice AB , or the diffusion may take place 
with the help of vacancies, the atoms moving into vacant adjacent 
sites We have seen that D =» R i /6t, where R 2 is the mean square 
displacement of a diffusing atom in a time t Now by symmetry R 2 
= I A' 2 if A 3 is the mean square displacement hi a given direction 
Hence D=X 2 , 2 1 Then if X is the distance between atomic planes, 
and v the frequency with which atoms jump from one plane to the 
next, It follows that 
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(49) Z3= -i/X s 

v equals the fraction of vacancies or interstitial atoms, times the 
probability that an atom will jump into a vacancy or from one 
interstitial position to another Since both of these factors have the 
form c exp(— c/kT) we have finally 

(50) D=v^ exp (~e/kT) 
much as in the case of liquids 

vo is the jump fiequency at temperatures so high that k f>>e m 
metals values of about io 13 per second are common e ranges from 
about l /i to 2 electron volts X is of the older of a few angstroms 
At ordinary temperatures kT is about 1/40 electron volt A typical 
value of D in a metal might be 

(e = i ev, r= 325° C) 

D^IO 13 io -16 X io -11 cm 2 /sec ^>6X io -1 cm 2 /year 

The loot mean square displacement in a year is about three-tenths 
of a millimeter 

9 Diffusion of Gases Through Porous Solids — In the 

passage of gases through porous solids, the type of diffusion which 
occurs depends on the pressure of the gas and the pore size At 
atmospheric pressure and with fairly large pores (eg coarse unglazed 
pottery) the principal function of the solid is to inhibit hydrodynamic 
flow, the diffusion that takes place is largely ordinary molecular 
diffusion of one gas through another At pressuies so low (or pore 
sizes so small) that the mean free path of a molecule is large compared 
with the pore size, a phenomenon known as free molecule diffusion 
takes place A molecule in one of the pores now makes many collisions 
ruth the walls for one collision with another molecule The mean free 
path in a long cylindrical pore is just the diameter of the tube (za) 
and the diffusion coefficient for a molecule of mass in and mean speed 
8 is simply 

(51) D--av 

3 

As v is proportional to i/V m by the law of equipartition of energy, 
it follows that the diffusion coefficients of different gases in free mole- 
cule flow are invetsely proportional to the square roots of then mole- 
cular weights This is Graham's law (1829-186?) 

The flow (in grams/second) through a cylindrical capillary of 
length l, with a pressure difference A p maintained across it, is 
imilarlv 



on introducing (51) for D and 8= 2 YakT/ffi for a Maxwellian gas 
Equation (52) was first found by Martin Knudscn (1909) 

On passing a mixture of two gases at low pressure through a poious 
solid, an alteration of the composition ot the mixture occurs, as each 
gas flows thiough independently at a rate determined by its own 
diffusion coefficient It is easy to show from (52) that if the ratio 
of partial pressures on the high pressure side of the poiojis barrier is 
pi/ pi, on the low pressure side of the ratio is pi\Jm /pi\/ n, b provided 
the pores are small compared with Ehe mean free path on the high pres- 
sure side, and also that the low pressure is much smaller than the high 
This method of separating gases was employed by Baron Rayleigh 
and Sir William Ramsay in their classical work on the composition of 
the gases m the atmosphere It was. however, little more than a 
laboratory curiosity until 1945 when the giant gas diffusion plant of 
» 1 , n, ■ 1 r i- 1. T^r ii > T " T 1' 1 > 
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lusion ot thermal neutrons through matter has been very intensively 
studied m connection with this process 
The theory of neutron diffusion presents many difficulties which 
are not shown In ordinary gas diffusion Neutrons, because of their 
nonelectrical nature, find matter largely empty To be deflected they 
must collide with a nucleus, which is only a minute fraction of the 
volume of an atom The mean free paths of neutrons diffusing 
through solid matter are consequently about 1,000,000 times greater 
than the mean free path in gases at ordinary pressures (x cm as 
opposed to iff- 4 cm ) While boundary effects, which vanish a few 
mean free paths away from the boundary itself are usually negligible 
in e»s diffusion, they are significant for neutrons. An even more 


fundamental complication is that neutrons are ciptuied on collision 
as well as scattered 

As a first approximation we may take account ol the absorption ol 
the medium by adding an extra term to the diffusion equation 


isorption and D the diffusion coefficient from (27) 
the “lifetime” of a neutron the teim n &/X„ is the number of 
neutrons per second per cc which are captured Taking the steady 

state, $7 = 0, and a one dimensional problem, (sj) reduces to 
at 

(S4) D dl- \a~° 

which has solutions ol the form exp ± i/L L is known as the 
diffusion length and according to (54) and (27) 

/, \ It _ X a D _ I-y X 


which is an expression due to Enrico Fermi 
A more exact theory shows that equation (54) is 
D is interpreted a: 


(56) 


_vL? 


X„ 1 — cos d 

and the now fundamental quantity L is related to X», the mean free 
path for scattering, and X the mean fiee path for scattering and 
absorption 

<«> rs+s, 

by the equation 


(58) 


= tanh 


X. 


Diffusion lengths m paraffin, graphite, water and other common 
materials for slowing down fast neutrons tun between 10 and so cm 
The boundary conditions to (54) art. oltcn expressed in terms ot 
the reflection coefficient or albedo, which is the ratio of the number 
of neutrons reflected by an outside medium to the number of neutrons 
leaving the boundary outward bound 
The process of the slowing down of fast neutrons to thermal energies 
may also be expressed as a form of diffusion 
ir Measurement of Diffusion Coefficients —As we have 
seen in the preceding sections, the topic diffusion covers an extrcmelv 
varied set of phenomena Quantitatively, diffusion coefficients range 
from greater than 10 5 cm "/sec (neutrons) to less than io- u cm /sec 
(atoms in metals) Corresponding to this diversity each measurement 
of diffusion offers its own particular problems and opportunities and 
requires its own special techniques For example, in measurements of 
diffusion in liquids, convection is very troublesome, while in solids 
the problem is principally the minuteness of the effect over reason 
able periods of time The analytical methods whereby the concentra 
tion changes are measured are also most numerous The concentration 
of neutrons is determined by the radioactivity which they induce m 
thin metal foils used as detectors The concentration in gases or solu- 
tions may be found by a chemical analysis, by the refractometer, 
polanmetncally or by the mass spectrometer The concentration in 
thm slices of metal may be determined spectrographically by X ray 
diffraction by radioactive indicators or by chemical analysis 
There are, however, some features which are common to all dif- 
fusion experiments Measurements of diffusion coefficients are either 
based on the transport equation which defines D 


dx 


(59) 

where q is the flux in grams/sec /cm 2 , or on an analysis of the c< 
centration distribution which is a solution of the equation 

m 


-27= div D grad p 
at 

In a typical experiment of the first kind, a water solution of glucose 
is placed in a cell, one wall of which is a porous plate Pure water 
is kept flowing on the other side of the plate The porous plate serves 
to immobilize the water diffusion of glucose m water takes place 
within it If A be the effective area of the plate (determined by an 
experiment with a reference substance) and l its thickness, c the con- 
centration of the glucose solution and Q the loss of glucose in tiqi“ 
then 

(61) 

Any convenient way of determining the glucose concentration may be 
used for example densitv measurements Obvious modifications of 
this method make it suitable for measuring diffusion of gases through 
solids 

An example of the measurement of a diffusion coefficient by analysis, 1 y 
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of a concentration distribution is the refractometnc method on a 
protein solution A protein solution and the pure solvent are put m 
contact by a mechanism so that a sharp boundary exists at zero time , 
then diffusion proceeds The solution of (60) appropriate to this case 
is if Co be the initial concentration in the solution 

(62) x/iVFi «p (-/) 


d = -wm exp( ~ xV4Dt) 


(63) 


These results are illustrated in fig 1 
Now the index of refraction of 
the solution varies hnearly with the 
protein concentration Light is dis- 
torted most on passing through 
those parts of the solution with the 
largest concentration gradient If a 
ruled scale is photographed through 
the diffusing solution, the displace- 
ment of the unage of the scale lines 
can be shown to be proportional 
to Scjdx A plot of the scale line 
displacements at any given time 
gives at once a curve of the form 

(63) , and the diffusion coefficient 
may be obtained therefrom m sev- 
eral ways Perhaps the easiest is to 
notice that the width at half the 
maximum height is 

(64) half-width =333 V&t 

Diffusion in solids can be easily 

studied by equation (62) or (63) 
(or their analogues if D vanes with 
c) by using the appropnate ana- 
lytical method 

For a certain period of time what 
takes place m a centrifuge during 
sedimentation can he regarded as 
the sum of a uniform motion of all 



-DIFFUSION OF A PROTEIN 
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plus a spreading of the boundary tra „ on ourveB i/ 2 ho ’ ur and 4 i/ 2 hour , 
between clear solvent and solution later , bottom concentration oradlenti 
due to diffusion Both of these mo- y 2 hour and 41/2 hours later 
tions may be observed by Scale line 

displacements The sedimentation velocity is found from the drift of 
the maximum and the diffusion coefficient obtained as above As ex- 
plained in section 5, this permits a molecular weight determination 

Bibliography — E H Kennard’s Kinetic Theory of Gases (1938) 
contains much material on diffusion in gases and also an introduction 
to the theory of the random walk S Chandrasekhar’s “Stochastic 
Problems in Physics," Rev Mod Phys , 15 1 (1943) contains a deep 
investigation of the random walk process (restricted however to 
sphencally symmetric scattering) A Einstein’s Theory of the Broum- 
tan Movement is very suggestive and not too mathematical W H 
Furry and R C Jones, Rev Mod Phys, 18 131 (1946) contnbuted 
a comprehensive review article on the theory and applications of 
thermal diffusion The article has an extensive bibliography See also 
J E Kincaid, H Eynng and A E Stearn, “The Theory of Absolute 
Reaction Rates and its Application to Viscosity and Diffusion m the 
Liquid State," Chetn Rev, 28 301 (1941) R M Barrer’s Diffusion 
in and through Solids (Cambridge, 1941) is a compendium on the 
subject, and also gives solutions of the diffusion equations for a variety 
of boundary conditions 

The article by H A Bethe, Rev Mod Phys, 9 in ff (1937) on 
Nuclear Dynamics" contains a section which summarizes the state 
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conductivity K, density p and specific heat S of the material, 
according to the equation diffusity=~ 

DIGBY, SIR EVERARD (1578-1606), English conspira- 
tor, was born on May 16, 1578 In 1605 he joined the conspira- 
tors in the Gunpowder Plot (q v ) His share in the plan was to 
organize a rising m the Midlands On Nov 8, he abandoned his 
companions, and hid in a pit, where he was discovered and cap- 
tured He was tried on Jan 27, 1606, and alone among the coh- 
spirators pleaded guilty Condemned to death, he was executed 
on Jan 31, 1606 

DIGBY, GEORGE, 2nd earl of Bristol see Bristol, 
George Digbv 

DIGBY, SIR KENELM (1603-1665), English author, diplo 
matist and sailor, son of Sir Everard Digby ( q v ), was brought 
up as a Roman Catholic at his mother’s house at Gayhurst On 
leaving Oxford in 1620 he travelled in France and Italy In 1627, 
with two ships he set sail on a privateering expedition, captured 
some Spanish and Flemish ships off Gibraltar (Jan 18, 1628), 
seized a Dutch ship off Majorca, and defeated the French and 
Venetian ships in the harbour of Scanderoon Digby wrote from 
France pamphlets in defense of his faith, and on his return to 
England appealed (1640) to Roman Catholics for money in sup 
port of the king’s Scottish expedition (1641) to secure help 
against the parliament He was summoned to the bar of the 
house of commons (Jan 27, 1641) to answer for his conduct He 
left England, returned and was imprisoned, and was finally re- 
leased and allowed to go to France (July 30, 1643) In Feb 1649 
he was asked to return to England, was again banished, and re 
mained in exile until 1654 At the Restoration he returned to 
England He died on June xx, 1665 
While he was m Paris he had written two works famous in their 
day, Of Bodies and Of the Immortality of Man’s Soul (1644) 
DIGBY, KENELM HENRY (1800-1880), English writer, 
was bom at Clonfert, Ireland His reputation rests chiefly on his 
earliest publication, The Broadstone of Honour, or Rules for the 
Gentlemen of England (1822), which contains an exhaustive sur- 
vey of mediaeval customs The work was subsequently enlarged 
and issued (1826-27} w four volumes entitled Godefridus, 
Tancredus, Moms and Orlandus 
DIGENES ACRITAS, BASILIUS, Byzantme national 
hero, probably lived in the xoth century He is named Digenes 
(of double birth) as the son of a Moslem father and a Christian 
mother, Acritas (ff/epa, frontier, boundary), as one of the frontier 
guards of the empire The original Digenes epic is lost, but four 
poems are extant, in which the different incidents of the legend 
have been worked up by different hands The first of these was 
discovered in the latter part of the 19th century, in a 16th-century 
ms, at Trebizond, the other three mss were found at Grotta 
Ferrata, Andros and Oxford The poem undoubtedly contains a 
kernel of fact, although it can not be regarded as in any sense an 
historical record The scene of action is laid in Cappadocia and 
the district of the Euphrates 

Editions of the Trebizond ms by C Sathas and E Legrand In 
the Collection des monuments pour servir A Vitude de la langue nio- 
helltmque, new senes, vi (1875), and by S Joanmdes (Constantinople, 

DIGEST, ■’(.■11 renerally of any digested or carefully 
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DIGESTION Mo t <.i he food substances taken by animals 
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ney through the alimentary canal, where it comes mto contact icc of saliva obtained on introduction into the mouth of o 5% 
with the digestive juices and thus undergoes chemical disintegra- HC 1 took 8 seconds, of an emulsion of mustard 9 seconds, of 
tion, the products being finally absorbed The three chief func- 2 5% NaCl 9 seconds, while icc of saliva obtained on adminis- 
tions of the digestive tract are (1) propulsion of food along the tration of bread took 95 seconds, of meat 17s seconds, of milk 
tract, (2) secretion of digestive juices by glands which are con- 231 seconds and of dried powdered meat 253 seconds On deter 
nected with the tract by means of ducts or situated in the walls mining the organic and inorganic constituents of the saliva, it 
of the tract, (3) absorption of the final products of digestion was found that the “alimentary” saliva from the submaxillary 
Salivary Secretion — The food undergoes its first charge gland contained about 099% of organic matter, and about 04% 
while in the mouth , it is broken up mto small pieces during the of inorganic, while that secreted after administration of irritants 
process of mastication, and is well mixed with the first digestive contained only about o 1-0 2% of organic matter, and about the 

juice, the sabva The normal secretion of — same percentage of inorganic matter, namely from 035-045% 

saliva can best be studied in animals in These peculiar differences m the composition of saliva are ex- 

which the natural opening of one of the ff hibited only by the mucous glands The parotid saliva varies 

salivary glands has been surgically trans- little, and with both types of substance has approximately the 

planted from the inside skin of the mouth same composition (o 9-1 0% of organic and 0 35-0 48% of inor 

to the outside, so that the saliva flows from jlnf game matter) The organic substances are proteins and ptyalin, 

the gland through the diverted duct to the IbnO and the inorganic are chiefly potassium chloride, which appears 

chin or cheek of the animal As a result of \MjO in considerably larger quantities than in the blood, sodium chlo 

this harmless operation, the sabva can JWW ride, sodium bicarbonate and potassium sulphocyanide 

easily be collected, measured and analyzed Mechanism 0} Salivary Secretion— The amount of sabva 

This operation is known as the establish secreted depends on the length of time any particular substance 

ment of a salivary fistula The results remains in the mouth, and also on the extent to which the sub 

have been compared with observations on stance can mechanically or chemically stimulate the mucous 

man obtained in cases where a fistula be membrane of the mouth Dry substances always evoke a far 

came established as the result of accidental HV . jjy f more copious secretion than liquids The results of an actual 

injury The salivary glands must be divided '•aSyjwD / set of observations will serve as an illustration The following 

mto two groups according to their struc \MIr| substances were administered for one minute each Dry bread 

ture and the composition of the secretion wliO and the same soaked in water, the resulting secretion measured 

The first group consists of the mucou s Jra|jV\ 39CC and 14CC respectively, with dry meat powder and the 

glands (submaxillary and sublingual same soaked in water, the secretions were 4 see and 1 gcc re- 

glands) which secrete viscid sabva, nch m from miaiNs frinciflis spectively , and with dry sand and the same soaked m water, 
the gluco protein mucin The second group ° r l,u "* N rh«»»-o<i* 2 8cc and 0-400 It is obvious that the purely mechanical stimu- 

comprise the serous glands (parotid Fls ' diagram show lation caused by the various substances is enough to bring about 
gland), the juice of which contains no P a late 8 (t 1 g er st e dt ° ” secretlon Pure water at body temperature evokes no secretion, 
mucm and is therefore watery, it con 1 Durino rest 2 during but saliva is secreted on administration of both hot and cold 
tains, however, some other proteins mainly the aot of swallowing water, and m each case the composition is the same as that ob- 
of the globulin type In man and certain other animals, both tamed on administration of irritants The concentration of the 
sets of glands secrete the enzyme ptyalin Before and after chemical stimuli is also of considerable importance For instance, 
the periods of intake of food, the glands are at rest, for the mois- on administering HC 1 in concentrations of o 1, o 2, 0 3, 04 and 
ture of the mouth depends chiefly on the continuous secretion of 0 5% for one minute the total secretion was m one experiment 

small glands covering the mucous membrane, and not on the 52, 7 4, 8 1, g 2 and 9 see respectively 

secretion of the salivary glands The movements of mastication do not evoke salivary secretion 

Function and Composition of Saliva — On the administration in the absence of the higher parts of the central nervous system, 
of food, all the salivary glands begin to secrete, the amount of the well known effect of smell and sight of food is in tins case 
secretion being proportional to the length of time the food also absent The secretory effect of these stimuli is the result of 
remains in the mouth It is, however, not only food substances association, and will be discussed in the section on conditioned 
which evoke secretion This power is also possessed by certain reflexes The mechanism of salivary secretion is based on a reflex 
chemical substances which often are not swallowed but ejected act Foodstuffs or irritants, in virtue of their chemical or me* 

from the mouth, as for instance acids, alkalies, salts and various chanical nature, stimulate the peripheral nerve endings of the 

irritants such as pepper, mustard, etc , secretion is even evoked sensory nerves of the mouth and tongue, namely the lingual and 
by some substances whose lmtant nature is due to purely the glossopharyngeal nerves The nervous impulse passes along 
mechanical properties, as is the case with fine sand and ceitam these nerves to the salr'ary centre m the medulla, and is there 

powders It is obvious that many of these irritants play a con- transmitted by the efferent (secretory) nerves to the correspond- 

siderable role m our daily menu, though they cannot be regarded mg salivary glands The higher centres are not necessary for the 
as nutritive substances The mam function of saliva is to soften normal reflex salivary secretion In dogs m which the btam has 
and lubricate, in order to make the food able to pass through the been destroyed above the medulla, all the characteristics of the 
comparatively narrow oesophagus tube to the stomach In the salivary secretion are preserved, moreovei, the composition and 
case of irritants, the purpose of saliva is f o dilute them, and to amount of the secretion depend on the nature of the stimulus m 
protect the mucous membrane of the mouth by covering it with the usual way After injury to the medulla or after section of 
a layer of viscid mucin T^e primary function of the sabva is both sensory nerves of the mouth, secretion cannot be evoked 
therefore physical, but in man and those animals whose sabva either by the act of eating, or by irritants 

contains ptyalin, there is the further function of assisting m the Nerve Connections — The chief secretory fibres of the two mu- 
chemical decomposition of the higher carbohydrates cous glands were discovered by Ludwig m 1851 They run in the 

The composition of saliva secreted on administration of the chorda tympam, which is a branch of the facial nerve The 
two classes of stimuli (food and irritants) is very different When secretory fibres of the parotid gland pass along the glossopha- 
aood is given, the mucous glands secrete a viscid saliva, rich in ryngeal nerve Electrical stimulation of these nerves evokes an 
mucm, but when irritants are administered, the secretion con- immediate and copious secretion from the corresponding glands, 
tains hardly any mucm This difference in viscosity can be dem- the rate of secretion being proportional to tbe strength of the 
onstrated by observing the length of time taken by different stimulation All the salivary glands also 1 ecen e a nerve supply 
samples of saliva to flow through a capillary tube, and comparing from the sympathetic system, via the cervical sympathetic nerve 
the rates with that of water For instance, m one experiment, The saliva obtained from the mucous glands after stimulation of 
icc of water took 6 seconds to pass through the viscosimeter, the cerebral nerves of the dog is more copious and less viscid than 
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that obtained after stimulation of the sympathetic nerve 

Stimulation of the cerebral nerv es produces a very considerable 
vasodilation and therefore increases the blood supply to the 
gland, while stimulation of the sympathetic nerves produces vaso 
constriction to the point of almost arresting the circulation The 
correlation formerly drawn was that the extent of secretion and 
the composition of the saliva were dependent on changes in the 
blood supply accompanying the stimulation of the corresponding 
nerves But it is now generally accepted that the composition of 
the secretion depends little if at all on the blood flow At any 
rate, the saliva does not become more concentrated if on stimu- 
lating the cerebral nerve the blood flow is reduced to its original 
level nor does it become more dilute if the blood flow is arti- 
ficially increased The differences in the composition of the 
saliva and the amount secreted in the normal animal during ad- 
ministration of various substances is certainly not dependent on 
changes m blood flow (as proved by direct measurements), 
neither is it dependent on the presence of the sympathetic fibres 
After section of all the sympathetic connections, the secretion 
remains viscid in the case of food, and fluid m the case of 
irritants 

The part played by the sympathetic nerves m normal secretion 
is not definitely known After section of the latter, the secretion 
hardly changes, while after section of the cerebral nerve it ceases 
Artificial stimulation of the sympathetic nerve, however, pro- 
duces a slight flow of saliva, and causes definite histological 
changes in the gland Besides the secretory and vasomotor fibres, 
the sympathetic nerve contains fibres which stimulate some con- 
tractile elements around the secretory cells, and thus help to 
empty the gland of the viscid juice The cerebral nerves have no 
such fibres The secretory nerve endings of the cerebral salivary 
nerves are completely paralysed by atropine while the vasodilator 
nerves are left intact — a further proof that secretion is not due 
to vasodilation 

The Metabolism of the Gland — The activity of the glands 
is accompanied by increased metabolism, and the consumption of 
oxygen and blood sugar may be increased during secretion ten- 
fold The organic substances and ptyalin which are secreted by 
the gland are derived from the stores laid down by the gland 
during the period of rest, and the inorganic substances are de- 
rived, together with the water, from the blood In protracted 
secretion, as the stores are depleted, the saliva becomes pro- 
gressively poorer m organic substances, and finally contains only 
inorganic substances and some urea A gland can however excrete 
Ps much "i o->e tlird oi its nnl nitrogen, shoving thu the store 
of oipann. 'uh-L.nu.s lb coieac ciahli ug ud<s water a gland 
mj be ah’c to tecretc o. er T oc ils o\\ aught in the corn -c 
01 a fo* hours li.t (■i’V -cere ion fro" all Inc sahv ir> glmds 
in man max be rougMs estu wted >t about one litre 

Seite ion is roL nl ration of wn a from the blood thiough the 
gl. nd vi tli a certam a'hii a out oi stored tub- 1 mtca, out is an 
'’dive proc-bo, 'be cnergv for whiJi iv f'er’cd Vim oxidations 
within the glaid itself lhis is most coi clusivch proved bv the 
f rr l Vt 1 1 g -u, i ‘ f i h > a 1 1 c 
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deglutition). The Dolus of iood is then thrown back by a sud- 


den and vigorous contraction of the tongue, assisted by the sur 
rounding muscles (chiefly mylohyoid, also styloglossus, palato 
glossus) The contraction of the palatoglossus closes the isthmus 
faucium, thus preventing the return of food towards the mouth 
In the pharynx, the food passes a region common to the 
respiratory and digestive system, but the respiratory passages 
are temporarily closed The act of deglutition is impossible unless 
the larynx is free to move The bolus is now shot rapidly into 
the region of the medium and lower constrictors of the pharynx, 
and then into the oesophagus Liquids and semi-sohds quickly 
pass down the oesophagus to its cardiac end Here the passage 
becomes less rapid, the fluid escaping slowly in a narrow stream 
into the stomach The average time for a complete act of deglu- 
tition is about 6 seconds for liquids and semi solids, but dry food 
substances may take as long as 15 minutes to reach the stomach 
The propulsion of liquids is mamlv due to the movement of the 
back of the tongue, but that of solids is due to the contraction of 
the constrictors of the pharynx and the oesophagal muscles, which 
slowly push the food towards the stomach 
The passage of food along the oesophagus is assisted by a reflex 
inhibition of the wall, which is succeeded by a contraction In 
every complete act of deglutition there are thus two waves which 
pass along the oesophagus, one of relaxation and the other of con- 
traction If however several deglutitions follow one another at 
short intervals, the wave of contraction has no time to develop, 
and the succeeding waves of relaxation fuse with one another, 
thus causing a relaxation of the oesophagus along its whole length 
The tube therefore becomes an open passage through which large 
amounts of liquid can pass into the stomach by mere force of 
gravity When swallowing stops, a strong wave of contraction 
develops These waves of relaxation and contraction are due to a 
reflex, and they are not arrested by complete transverse section 
of the oesophagus, but are stopped by section of its nerves 
There is an important interdependence between respiration and 
deglutition, for every act of deglutition inhibits a respiratory 
movement In the absence of this correlation, food might easily 
slip through the open respiratory passages into the trachea, which 
may actually happen in cases of paralysis of the laryngeal mus- 
cles The arrest of respiration may last as long as 6 seconds 
That deglutition is impossible in the absence of a bolus is shown 
by the fact that a man with an empty mouth can perform only 
four or five swallowings m rapid succession, after which swallow 
mg becomes impossible for a time The first acts of deglutition 
were possible because of the presence of saliva m the mouth 
after rinsing the mouth with a weak solution of atropine even a 
single deglutition is impossible without taking some liquid 
Gastric Secretion — Anatomically, the stomach is divided into 
the fundal or cardiac portion and the pylorus Physiologically, the 
pylorus of the carnivorous animal resembles the intestinal tract 
proper rather than the rest of the stomach As the result of an 
accidental wound m the stomach of a Canadian hunter, a perma- 
nent gastric fistula was established, and Beaumont was able, m 
1834, to observe directly the movements and secretion of the 
> 1 ■ 1 e effects of administering food In 1843, Bassov, 

1 1< 1 on, established artificial gastric fistulae m dogs, 

1 1 time vanous operations on the stomach have 

> ie in physiological experimentation 
I ' < • . , the period of digestion, the gastric glands are at 

1 .1 jcus being secreted by the superficial epithelial 

1 1 1 \\ 1 bout s minutes of f he mtake of food, the gastric 

'■1 1 ' «i oecrete The secretion gradually increases m rate, 

< 1 < ’ > y outlasts the actual penod of eating 

I * 1 tase — In order to determine whether it is the act 

>. t 1 /v- .1 entry of food into the stomach that brings about 

« • , Pavlov performed the following operation In 

v 1 \ . 1 a gastric fistula had been established, he made a 

1 ,c ' >n of the oesophagus in the neck, and sutured the 

' 1 <■ ■ >kin, so that anything that was swallowed dropped 

‘ 1 ' < n end of the oesophagus and could be eaten again 

1 <i of course to be fed either through the lower end 

■ 1 c 1 - IS or through the gastric fistula Animals operated 
on in this manner live as long as they would normally, and 
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experience no discomfort whatever When these animals are fed 
through the mouth (sham, feeding), the gastnc glands begin to 
secrete, exactly m the same manner and after the same latent 
period as in the normal act of eating The secretion lasts for hours 
so long as sham feeding is continued, and after its termination the 
secretion gradually declines, and finally ceases within 10-20 min- 
utes The conclusion from these experiments is that the onset and 
the maintenance of the secretion is a reflex which, like that of the 
salivary secretion, originates in the mouth The afferent nerves 
for this reflex are the same as for the salivary secretion, while the 
secretory fibres run along the vagus nerve The centre for gastric 
secretion hes in the medulla This reflex secretion does not involve 
the co-operation of the higher nervous centres, and is readily ob- 
tained in dogs whose entire fore-brain has been removed After 
section of both vagi, the reflex cannot be evoked, just as happens 
m the case of the salivary glands after section of their respective 
secretory nerves 

The rate of gastnc secretion, the amount of juice secreted, and 
the composition of the juice ( see Nutrition) vary little with 
different food substances The juice obtained after administration 
of fats is deficient in pepsin The experiments with sham feeding 
were repeated and confirmed in the case of a man m whom a 
gastnc fistula had to be established on account of stricture of the 
oesophagus The amount of juice secreted by an average sized 
dog may be as much as 200 cc after half an hour of sham feed- 
ing but the secretion may vary considerably 

Part Played by the Etgher Centres — Like the amount of saliva, 
the amount of gastric juice secreted is largely dependent on appe- 
tite A hungry animal may give, in the same penod of tune, 5 
times more juice than an animal which recently has been fed It 
is not only contact with the mucous membrane of the mouth that 
evokes the reflex, but also the sight and smell of food, and in fact 
all those stimuli which the animal associates with food These 
effects are entirely dependent on conditioned reflexes (* e on the 
higher centres), which in ordinary life play an extremely impor- 
tant part in regulating the activities of all the systems of animals 
and man, amongst these activities are those of the alimentary 
glands, which stand in close relation to the central nervous system 
A dmini stration of tasteless food, monotony in food, and gross 
irregularity in the time of feeding will all affect gastnc secretion 
If the intake of food is too rapid, the secretion will not have time 
to develop to its maximum, and the food will remain undigested 
for a considerable time It is known that the amount of juice 
secreted, and therefore the digestive and nutritive properties of 
the food, depend m the long run not so much on the weight or 
calonfic value of the food as on how we eat it, how it is prepared 
and served, and how we prepare ourselves and concentrate on its 
intake However, if man’s nutrition depended entirely on his 
wisdom, only a few would survive, and the organism has, in the 
case of gastnc secretion, a mechanism which is controlled inde- 
pendently not only of the higher centres, but also of the medullary 
reflex mechanism 

The Chemical Mechanism — This mechanism was also dis- 
covered by Pavlov If certain food substances are introduced 
through a fistula directly into the stomach, secretion of the gastric 
juice ensues This secretion is independent of the nervous system, 
and can be obtained in a stomach after section of all its nerves 
T' c i<‘ 1 1 to 1 n r 1 d n ' ' r**s r v^irt ■> -o^n*- o r ‘h-. 
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As regards the nature of the substances producing secretion on 


entry into the stomach, it is known that unchanged food sub 
stances, whether carbohydrates, fats or proteins, are unable to 
produce this secretion The secretion is however evoked by the 
presence of the products of the digestion of proteins (peptones, 
albuminoses) and of fats (fatty acids, soaps) Substances which 
may be extracted from meat and vegetables on boiling (probably 
the albumoses) also evoke the secretion if they are introduced 
directly into the stomach A most illustrative example is provided 



OBTAINED BY MEANS OF X RAY ILLUMINATION IMMEDIATELY AFTER A 
HEAL CONTAINING BISMUTH SALTS FED AT 11 0 12 0 2 0 3 SO AND 4 SO 

by the following experiment Direct introduction of raw meat 
into the main part of the stomach, after a latent period of about 
15 minutes, brought about a considerable secretion from the iso- 
lated pouch , a similar mtroduction of an equal quantity of meat 
which had been boiled for several hours produced no secretion at 
all, but the water m which the meat had been boiled caused the 
same secretion as raw meat Boiled meat which had been sub- 
jected to gastnc digestion m vitro produced a very large secretion 
The experiment is practically duplicated with vegetables, but on 
a smaller scale, except that the peptic digestion of the thoroughly 
boiled vegetables makes no appreciable difference 

There are however proteins which do not yield any extractive 
substances which are capable of stimulating gastric secretion (for 
instance egg white), though on digesting them with gastnc juice 
they acquire strong stimulating properties In general, we can 
say that extractive substances from proteins, the products of the 
digestion of proteins but not proteins themselves, and the products 
of the digestion of fats but not fats themselves bring about gastnc 
secretion when introduced into the stomach, and this secretion 
is not under the control of the nervous system 

Two Phases — The whole gastnc secrebon may thus be divided 
into two phases, the first re flex phase (through the vagus nerve), 
and the second or chemical phase The first phase is by far the 
most important — it 'Starts' thelligestion of proteins, and thus/ 
leads to the production of those chemical substances which will 
further stimulate the secretion of gastnc juice But how much 
more than mere custom there is in the taking of soup before a 
meal, m this way we administer to the stomach extractive sub- 
stances derived from meat or vegetables, and thus ensure that, 
even in the absence of appebte, our food will meet with some 
gastnc juice m the stomach 

The mechanism underlying the chemical phase of secrebon is 
not yet clear It is, however, known that the products of digestion 
of proteins, etc , need not come into contact with the fundal part 
of the stomach at all, they must, however, come into contact with 
the mucous membrane of the pylorus, and this is the way in which 
they produce their effect There is much evidence for the view 
that, under the action of these stimulations, a substance (generally 
called gastrin [Edkms]) is liberated by the pylorus into the 
blood, the blood then bangs this substance to the fundal glands 
and stimulates them to secrete the juice That the stimulus is 
carried by the blood stream can be regarded as proved, at least in 
cases of transplantabon of parts of the stomach to the thigh and 
chest of the animal, for extracbve substances on introduction to 
the main stomach evoke secretion m the transplanted part 

Besides the two phases of gastric secrebon, there are no other 
methods of evoking secretion, and m any given case the amount of 
gastnc juice secreted, in a complete act of eating is equal to the 
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sum of the effects of the nervous phase and the chemical phase 
Atropine, which paralyses all secretory nerves, does not affect the 
second phase of secretion 

The Effect oj Fats— Neutral fats have a peculiar eflect on gas 
trie secretion On administration of fats, the amount and strength 
of the gastric juice are diminished This effect is supposed to be 
due to a reflect originating in the duodenum It is certainly not 
due to clogging of the orifices of the gastric glands, for substances 
•with the same viscosity have no effect Fats when administered 
to the mouth quickly enter the duodenum, and there augment the 
pancreatic secretion and diminish the gastric secretion Fats 
become digested by the pancreatic juice, and the products of their 
digestion are regurgitated into the stomach, where they stimulate 
the gastric secretion by liberating the gastrin bodies from the 
pylorus The effect of fats on the gastric secretion passes through 
three phases, the reflex, the inhibitory and the chemical 

It is obvious that in the case of complete feeding, the production 
of the gastric juice, depending on the two phases of secretion and 
on the inhibitory effect of fats, will be typical for each of the 
three main food substances In the case of carbohydrate food, 
the secretion is very much like that m sham feeding — rapidly 
rising, then falling off within an hour or so, the nervous phase pre 
do mina tes, the chemical phase being negligible since the carbo- 
hydrates and their products have hardly any stimulating effect on 
gastric secretion In the case of proteins, the chemical phase is 
well pronounced and superimposes itself on the nervous phase, and 
the secretion is prolonged at its maximum for over two hours 
Then as the food leaves the stomach the secretion gradually 
diminishes In the case of fats, the nervous phase is cut short as 
soon as food enters the duodenum, but the secretion is again 
favoured by the chemical phase setting m, the net result being a 
considerable prolongation of the period of gastnc secretion With 
mixed food, secretion will be the result of a summation of all 
these individual factors 

Gastric secretion is not evoked by the mechanical stimulation, 
of the gastric mucous membrane, as was supposed before the true 
mechanism of gastric secretion was known Water and alcohol 
both cause a slight secretion The products of the digestion of 
carbohydrates do not seem to have any effect on gastric secretion, 
but carbohydrates themselves increase the strength of the gastnc 
juice, and if they are present m the food m sufficient amount the 
concentration of pepsin may be actually doubled The mechanism 
of this effect is not known 

The Pyloric Secretion, — The secretion of the pylorus is 
stnkmgly different from that of the mam part of the stomach 
The pylonc secretion is never copious but is continuous, and is 
not increased by sham feeding The pylonc juice does not contain 
HC 1 , and is very poor in pepsin It is viscid on account of the 
presence of mucin The secretion is not affected by section of all 
the nerves going to that part of the stomach, but it is greatly 
increased by local mechanical stimulation It is immatenal 
whether the stimulation is caused by a food substance or some- 
thing indigestible, provided that the texture is coarse, it will 
increase the production of the juice Local stimulation with a 
glass rod may increase the secretion four or five-fold Local 
application of chetmcal irritants, such as 0 5% HC 1 , a weak solu- 
tion of nrbonitc suspension of pepper, or an emuUion of mus 
tard ilso cau t~ an inert istd 'Pciehon But liquid ind '■cmi-liquid 
loot! si.l stance-, ucing devoid of nuch in’ cal s'lmulus, liar c no 
uiec 1 , ciliiLr Oil local apphe Uion or on introduction to the rest 01 
'he to'rach Even the cxlmctivi sub 1 tances and the products of 
the dipo-aim ot f Lt which ser\e as s'in ub for the fund il secretion, 
have no 1 fleet on the ptloric sccreuon Tht function of *1 e pylori' 
juice i-> 0 lub-nale the nanow passage connecting the biomach 
with the incest ne, and to provide a small additional amount of 
pawn which helps w the c istnc digestion a-, a whole 
The Movements of the Stomach — The gastnc movements 
can best be studied b> On.ion's method of direct tion b> 

means of Rontgen ravs Bisinu h subnitrnte or ox> chloride is 
mixed with the food, ard the animal or man is then X raved at 
different intervals The obtained shadow of the stomach gives 1 
good idea of the movements This method can be checked by 


othet experiments, such as the determination of the rate at which 
the food or various liquids pass from the stomach into the duo- 
denum, which can be done in an animal with a gastric fistula An 
alternative method is to introduce a small rubber balloon through 
the gastnc fistula, the balloon is connected to some kind of regis- 
tration apparatus, and m this way pressure changes occurring m 
the stomach at each contraction can be observed The relaxation 
of the cardiac orifice, which accompanies swallowing, extends also 
over the whole fundus of the stomach This relaxation lowers the 
pressure within the stomach and makes room for the incoming 
food As soon as the gastric contents become acid the cardiac 
orifice closes 

When food is taken, it accumulates in the fundus and is sepa- 
rated from the pylorus by a strong contraction (the transverse 
band or the prepyloric sphyncter) After a few minutes, waves 
of contraction begin to appear slightly on the fundal side of the 
transverse band, and travel slowly towards the pylorus These 
waves gradually increase in strength so that the pylorus may 
present a series of constrictions The semi digested food is thus 
brought into close contact with the pylorus mucous membrane 
The pylorus, however, remains closed, and the food is therefore 
squeezed back, and forms a reflux stream towards the fundus 
The food thus becomes thoroughly mixed with the gastric juice 
The fundus of the stomach is now exercising a steady pressure 
by the contraction of its muscular walls, so that the digested food 
is forced to enter the pylorus At varying intervals, the time de 
pending on the nature of the food, the pylorus opens, and a little 
of the digested food enters the duodenum As digestion proceeds, 
the fundus increases its pressure on the gastnc contents while the 
pylorus opens at more frequent intervals The stomach thus 
gradually empties itself, and the whole organ acquires the shape 
of a curved tube At the end of digestion, the pylorus may even 
open to allow the passage of undigested material 

The contractions of the stomach, and its method of emptying, 
are very similar in man and the carnivorous animals The fore- 
going description applies to the events which succeed the taking 
of a considerable mixed meal If water alone is taken, the pylorus 
opens within a very short time, and the fluid reaches the duodenum 
within a few minutes The importance of this becomes obvious 
when it is remembered that practically no absorption of water 
takes place in the stomach, but only in the intestine 

Pylorus and Duodenum — The movements of the two portions 
of the stomach can be observed also on anaesthetised animals, and 
even on a stomach which has been excised and placed in warm 
salt solution They must therefore have their origin m the walls 
of the stomach itself The vagus nerve supplies the muscles with 
fibres, the stimulation of which increases the contractions The 
opening of the pylorus is more dependent on the nervous mech- 
anism If both vagi are cut, the emptying of the stomach 
becomes difficult on account of the diminution m the strength 
of the contractions, and also because the opening of the pylorus 
is not easily brought about The food thus remains in a semi- 
digested form (since the secretion of the juice is also diminished) 
for a long time in the stomach, it undergoes putrefaction and the 
animal may die of autointoxication The opening of the pylorus 
does not only depend on the intragastnc events but also, as 
shown by Pavlov, on the condition of the duodenum The pylorus 
remams firmly closed so long as the contents of the duodenum 
remain acid If alkaline fluid or water is introduced into the 
stomach, and at the same time some weak acid is injected into 
the duodenum by means of a duodenal fistula, no fluid passes 
out of the stomach until the acid is neutralised by the secretion 
of the pancreatic juice 

When the pylorus is open, not only do the contents of the 
stomach enter the duodenum, but also the contents of the duo- 
denum regurgitate into the pylonc cavity Such regurgitation is 
a normal occurrence, and takes place m the digestion of any food, 
but is especially conspicuous in the digestion of fats Fats are 
not digested m the stomach, they pass on to the duodenum where 
they are converted into glycerol and fatty acids which, m the 
alkaline medium, form soaps While in the duodenum, fats cause 
(a) an inhibitory effect on gastnc secretion and (b) a Contraction 
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of the pylorus As soon as the fats are digested, the pyloric 
sphyncter opens, and large amounts of the products of the di- 
gestion together with bile and pancreatic juice regurgitate into the 
pylorus, where they increase gastric secretion by chemical stimula- 
tion We must consider the action of the sphyncter as dependent 
on the central nervous system and on the “acid control ” Can- 
non’s experiments have shown that “hunger pangs” are associated 
with and probably due to the rhythmic contractions of the stomach 
which occur about meal times, especially if they are delayed 

Vomiting — Vomiting may occur as a result of overdistension 
of the stomach, or the presence of irritating material, or from 
abnormal conditions of the brain The first indication of vomiting 
is the feeling of nausea, accompanied by a profuse secretion of 
saliva After a deep inspiration, the glottis is closed, and this is 
followed by a strong contraction of the diaphragm and of the 
abdominal muscles At the same time the cardiac orifice is re- 
laxed, and the gastric contents are passed out The part played 
by the stomach itself is negligible Vomiting is a reflex which 
can be excited by stimulation of the base of the pharynx, irritation 
of the stomach and from almost every abdominal organ It 
is also evoked reflexly through the labynnth or the eye, as in 
sea sickness, and is a conspicuous symptom of various diseases of 
the cerebrum and cerebellum The nerve centre of vomiting is 
located m the medulla, and can be excited directly by various 
drugs such as tartar emetic, apomorphine, etc 

Pancreatic Secretion — The pancreas is the mam digestive 
gland It is the only gland which secretes a juice that contains 
enzymes capable of digesting all the three classes of foodstuffs 
The carbohydrate-splitting enzyme (amylase or diastase) is se- 
creted m a fully active form The fat splitting enzyme (lipase) 
is partially active when secreted, and is rendered fully active by 
the action of the bile salts But when the protein splitting enzyme 
(Trypsinogen) is secreted, it is completely inactive, it is con- 
verted into the active form (trypsin) by the co enzyme entero- 
kinase of the intestinal juice 

The secretion of pancreatic juice has been studied in animals 
in which a fistula of the pancreatic duct has been estabhshed (the 
operation is similar to that of establishing a salivary fistula) 
Like the sahvary glands and the glands of the stomach, the pan- 
creatic gland is at rest except during the periods of digestion The 
secretion begins soon after administration of food but it lags 
behind the gastric secretion, the maximum of which piecedes the 
maximum of the pancreatic secretion by about an hour The rate 
of pancreatic secretion, after a meal of proteins or carbohydrates, 
is on the whole very similar to that of the gastric secretion, but 
m the case of fats it is somewhat different The similarity m the 
histological structure of the pancreas and the sahvary glands has 
led physiologists to believe that the mechanism of secretion of 
these glands is the same, that is to say that the pancreatic secre- 
tion is controlled by a secretory nerve 

The Secretory Innervation of the Pancreas — The secretory 
fibres were discovered by Pavlov to run in the vagus nerve How- 
ever, stimulation of the vagus never produces anything like the 
normal quantity of the juice, and the whole secretion is rather 
peculiar The vagus nerve has to be stimulated for a very long 
time before the secretion will appear The vagus produces a 
strong contraction of the larger ducts of the gland, and thus 
prevents the juice from leaving the gland But even independently 
of this contraction of the ducts, the amount of juice secreted is 
very small (about iocc during a period of stimulation of 5-6 
hours, as against a normal secretion of over ijocc after entry 
of \ pound of meat) 

Furthermore, the composition of the juice so obtained is not 
like that which is secreted under normal conditions It is over 
10 times more concentrated, both m its protein and enzyme 
content When boiled, it coagulates m a lump like egg white, 
while the normal juice becomes only slightly flocculent, it is also 
less alkaline than the normal juice, and therefore the trypsinogen 
of the “vagus juice” is apt to undergo spontaneous activation, and 
is more easily activated by enterokmase than the normal juice 
(the rate of activation is slower the more alkaline the juice) 
Nevertheless, the vagus nerve is a true secretory nerve, on stimu- 
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lation, it produces very considerable histological changes in the 
gland, far greater changes than m the Case of normal secretion, and 
the nerves are completely paralysed fey atropine It may be con- 
cluded that, so far as causing the output of solids and enzymes 
is concerned, the vagus stimulation does the same or more than 
the taking of food, but as regards the passage of water from the 
blood into the ducts it is much less effective 
We also owe to Pavlov the discovery that introduction of acid 
into the duodenum of animals or anaesthetised animals is followed 
by a profuse pancreatic secretion, which lasts as long as the acid 
is being absorbed The similarity between this effect and the 
secretion of saliva (on administration of acid into the mouth) 
led Pavlov to believe that the pancreatic secretion is also based 
on a reflex mechanism, the efferent path from which follows the 
vagi He soon found, however, that section of the vagi, or m fact 
destruction of the entire nervous system, does not prevent the 
secretion of the pancreatic juice on administration of acid into 
the small intestine Administration of acid into the stomach, into 
the large intestine or anywhere else has no effect whatever 
Gastric Juice — The discovery of the effect of acids is far more 
important than could be imagined at first sight Pure gastric juice 
contains about 0 5% HC1 but usually, on account of dilution with 
saliva and food, the acidity of the gastric contents is reduced to 
about 0 2-0 3% The acid enters the duodenum and causes the 
pancreatic gland to begin to secrete The first phase of gastric 
secretion becomes of outstanding importance, for it not only 
causes a further stimulation of gastric secretion, by giving rise to 
the products of digestion, but it also indirectly causes the continu- 
ation of digestion, for the acidity of the whole gastnc contents 
leads to the secretion of the pancreatic juice 
Appetite, m that it augments the nervous phase of gastric 
digestion, is the trigger that sets the whole digestive tract into 
activity This fact so much impressed Pavlov that he organized, 
next to his laboratory, a special department where the gastric 
juice of dogs was (and still is) obtained by sham feeding in large 
quantities This material was sterihzed and sold at a low price 
to the general public at the rate of several thousands of bottles 
a year The improvement of digestion and nutation m cases of 
dyspepsia, cancer, achlorhydria, loss of appetite and chronic 
gastntis was immense 

The Chemical Phase of Pancreatic Secretion — The mechanism 
of the secretory effect of acid was discovered by Bayliss and Star- 
ling in 1902 They found that, on pounding up some scrapings of 
the intestinal mucous membrane with dilute ac.d and filtering, 
they obtained a filtrate that produced a copious flow of pancreatic 
juice when it was injected into the blood This discovery was not 
only of great value m elucidating the mechanism of pancreatic 
secietion, but it was also of general importance m physiology, for 
it was the first time it could be shown that a chemical substance, 
manufactured under definite conditions by one organ, could be 
liberated into the blood stream and conveyed to another organ, 
which it would excite to activity Since this discovery, a number 
of other substances of the same nature have become known 
Bayliss and Starling described them as chemical messengers, and 
gave them the name of hormones (q v ) The hormone of the small 
intestine was called secretin, or pancreatic secretin, to distinguish 
it from other members of the same class 
Secretin can be extracted from the small intestine by various 
solvents, e g , water, alcohol, salt solutions, etc It is not an en- 
zyme, and is not destroyed by boiling That secretin is normally 
transported by the blood stream is most convincingly shown by 
experiments with crossed circulation, and perfusion of the isolated 
pancreatic gland If two arteries of two dogs are connected in 
such a manner that the blood of one animal freely mixes with 
that of the other, and if acid is injected into the duodenum of 
one of the animals, the pancreatic glands of both dogs begin to 
secrete Also, if a pancreas is cut out of the body and perfused 
with blood under pressure so as to keep it alive, and if a solution 
of secretm is injected into the blood, the isolated pancreas im 
mediately responds by secretion of the juice In this secretory 
mechanism, we have a very striking example of a correlation be 
tween the activities of two different parts of the body* effected 
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by chemical means When the acid chyme enters the intestine, 
a certain amount of secretin is liberated into the blood stream 
The resulting secretion of the alkaline pancreatic juice neutralizes 
the acid chyme, and the liberation of secretin (and therefore of 
pancreatic juice) comes to an end So long as the duodenal con- 
tents are acid, the pylorus remains closed, but as soon as they are 
neutralised, the pylorus opens to allow another portion of the 
acid gastric contents to pass In this way, the pancreatic secre 
tion is maintained throughout the whole period of digestion 

Secretin — The chemical composition of secretin is not known, 
and secretm has not yet been obtained in a pure form The usual 
extracts of the mucous membrane of the small intestine contain, 
besides secretin, a large number of impurities, especially a sub- 
stance named histamine, which has a considerable vasodilator 
effect on the capillaries of all organs Thus after the injection 
of crude preparations of secretin, the blood pressure falls, aome- 
times very considerably It has been proved that the induced 
pancreatic secretion is not caused by the fall of blood pressure 
itself The proof rests on the following observations The vaso- 
dilatory substances can be extracted from almost every organ, 
but secretin is only present in the small intestine With certain 
solvents, it is possible to extract a depressor free secretin In 
slightly alkaline medium, secretm is destroyed while the vaso- 
dilatory substances remain intact The action of secretm is not 
paralysed by atropine, showing that secretm acts directly on the 
pancreatic cells, and not on the nerve endings of the secretory 
nerves The composition of the secretion and the chemical mecha- 
nism of pancreatic secretion are apparently the same m all ani- 
mals, at least, secretm extracted from the intestine of any animal 
will cause pancreatic secretion m any other animal In the foetus, 
secretm is found in a very earh stage of development 

The question now arises as to the correlation between the 
nervous and the chemical mechanisms of pancreatic secretion 
The correlation is not yet clear, but we know of one instance m 
which the secretion, or rather the composition of the juice, is 
determined by the cooperation of the vagus nerve — that is in the 
case of injection of fats Injection of neutral fats or of soaps 
into the duodenum evokes a secretion of very concentrated juice 
that is rich in enzymes After section of the vagi, or after in- 
jection of atropine, the quantity of the secreted juice is unaltered, 
but it is now poor m enzymes In many cases also sham feeding, 
when the entry of the gastric juice into the duodenum is prevented, 
will evoke a small secretion of very concentrated juice, some time 
before the appearance of gastric secretion, this secretion is absent 
after section of the vagi 

Stimulation of the vagi, superimposed upon the pancreatic se- 
cretion which has been evoked by injection of secretm, does not 
modify the rate of secretion but greatly enriches the juice in en- 
zymes It seems that the nervous mechanism is chiefly concerned 
with the removal from the cells of the pre-stored enzymes, while 
the chemical mechanism regulates the passage of water and alkali 
from the blood through the gland into its system of ducts Histo- 
logical observations support this point of view since, after the 
tonsiderab’e sei-enon pant ream juici csoktd b> chemical 
means, the pancreas looks oniv lighih exhausted while aftc r the 
small set return evoked b\ snmuhtio-' ot the vagus the gland be- 
comes a picture 01 maximal exli union 

The Secretion of Bile — The Inc the higest gland in the 
bodv, buL its digestive mnetion is oiuv of ie r or'dar> impor f ance, 
as compared with the rfi’c it plavs in the chemical alle>-ation of 
subs ance« nicer tht > have been absoibea into ihc blood and its 
function as an excretory organ ot various sjVtanres amongst 
which the produce of the decomposition of haemoglobin are the 
chief The production of ode by the liver cells 1- coitmuous, but 
the entry of the b’le into the digestive tract is intermittent, and 
is onlv 10 some extent related to the periods of digestion The 
secieted bile accun oVes in the gall bladder and in the large b>le 
duct, the entry m*o 'he intestine being preventid by a small 
sphvnctei at the end or the common bile duct While the bile 
remains n the gall bladder, it undergoes concentration on urount 
of -bsorpticn of wa er and secietion 01 mucin bv the walls of 
the bladder 


From the point of view of digestion, the only important constit- 
uents of bile are the bile salts (sodium taurocholate and gly- 
cocholate) The digestive functions of bile are — 

(1) Activating the lipase of the pancreatic juice 

(2) Increasing the emulsihcation of fats by lowering the surface 
tension 

(3) Dissolving fatty acids and soaps 

(4) Increasing the peristaltic movements of the intestinal tract 

(5) Increasing the bile prodi etion on leabsorption ot bile salts 
into the blood 

During tbe periods of digestion, the flow of bile is increased This 
is due to two factors — (a) the emptying of the gall bladder, and 
(b) an increased formation of bile 
The muscular wall of the gall bladder is under a nervous control, 
the vagus conveying motor, and tbe sympathetic inhibitory fibres 
The entry of the products of gastric digestion and of the acid 
chyme into the duodenum sets the reflex in operation The actual 
secretion of bile, however, is independent of the nervous system, 
and continues even after all the nerve connections of the liver 
have been severed It is mainly dependent on the blood supply to 
the liver and, if other conditions are the same, the bile flow in- 
creases with mcrease of blood flow Absorption of food substances, 
of acid, and especially of fats increases the production of bile 
This is ascribed by some to the liberation of the pancreatic 
secretin 

The bile salts are reabsorbed m the intestine and conveyed via 
the portal vein back to the liver, which removes them from the 
blood, thus preventing their entry into the general circulation 
where they would be intensely poisonous (see Jaundice or Ic- 
terus) The bile salts increase the production of bile, and thus a 
comparatively small amount of bile salts undergoes repeated rese- 
cretion during a comparatively short time The entry of bile into 
the digestive tract, and therefore the stimulating effect of bile 
salts upon bile production, is stopped at the end of digestion by 
the closure of the sphyncter of the common bile duct 
The Intestinal Juice (Succus Entericus) — The secretion of 
the intestmal juice, like that of tbe pyloric juice, is continuous 
The secretion is studied m animals in which one or another part 
of the intestinal tract is transplanted so as to open to the outside 
of the abdominal cavity Since the intestine hangs on the loose 
mesentery, the blood vessels and nerves of the transplanted part 
remain Intact The continuity of the rest of the tract is re estab- 
lished Animals operated on m this manner live as long as normal 
animals, and do not suffer m their digestion or general condition 
The intestinal juice on standing divides itself into 2 fractions, a 
sediment which is chiefly composed of the mucus secreted by the 
goblet cells of the digestive tract and desquamated epithelium, and 
a hquid part containing enzymes (the enzymes are enterokinase, 
erepsm, nuclease, amylase, invertase, lactase and lipase maltase, 
the Brunner’s glands of the duodenum secrete an enzyme similar 
to pepsin) The lower down the tract, the larger is the sedi- 
mentation, until the secretion in the large intestine is composed of 
mucus ?nJ is cic\ on? ot enzj mes ( ft e \i trition ) 

fle-e a r e no di mile 11 dictations of any ncrious con 10I of 
mlrsLii ilscorcMon Section o» lu nerus pi oduces a great increase 
in the flow, but this is usu >ll\ <u liuiffcd 10 (he 'iiperacmia ensuing 
after sec 1 ion of the nu\c3 which 10m un .> leige amount of \a=o 
constrictor fibres ‘wmcp \siologisis legud ( hi~ secretion as due 
to section 01 special inh’bi or\ ner\es 
lima cnous lijimons of accrclm inuea^e the secretion of 
intern lal nine end rli ig regarded he mechanism of intestinal 
seen lion ss ubn ic 1 v nh tha 01 pancreatic secretion namelv 
thrt in ho h cases he stimulus is clue to the liberation of the sime 
ageni \i' 'tiisin Ho i\cr o\ aeiiircnls on animals with a 
t r ansplantid loop ot the intestinal mac 1 (ktp under normal con- 
ditions) make this mcw unierable On fe cuing such an animal the 
secretion of the transplant pirt is not increiscd as it would 
here been it the hormore michanism wc r e the opiratise factor 
Pivloi s experiments -hov that the stimulus for mtcsMnil secre- 
tion i', like that of psloric secretion local mechanical stimulation 
of the mucous mi morane 



DIGESTION 


Some Experiments — The following experiments may serve to 
illustrate this point The secretion of the intestinal juice from the 
small isolated portion was measured before and after feeding the 
animal with various food substances The juice was collected by 
means of a small tube inserted in the isolated loop Before feed- 
ing, the spontaneous secretion varied between 20 and 2 8cc, after 
intake of meat, it was 2 see , after bread 3 occ , after milk r 70c , 
and aftei mixed food r 6cc Only in the case of feeding with fats 
did the secretion of the isolated 
portion slightly but definitely 
increase (from 30 to s occ ) 

With these results should be com- 
pared the experiments with local 
mechanical and chemical stimu 
lation of the transplanted part 
The spontaneous secretion was 
o 0-0 see per hour, when a rub 
ber tube was introduced into the 
intestinal loop, the secretion m 
creased to 4CC , when glass beads 
were placed in the intestines, it 
increased to 8 7CC , when o 5% 

HC 1 was injected mto the intes- 
tine and then removed, the hourly 
secretion increased to 20CC The 
stimulation by either of the above 
methods of some part of the in- 
testine has no effect on the rest of the tract, showing that the effect 
is mainly if not entirely local These local stimuli have hardly any 
effect on the secretion of the sediment, they only mcrease the pro- 
duction of the enzyme-containing liquid part of the juice 

Some observers have found that stimulation of the vagus nerve 
increases the secretion of the juice after a very long latent penod 
It is possible, however, that the increased flow is due to a more 
vigorous contraction of the intestines, for the vagus is the motor 
nerve of the intestinal muscles 

A very interesting correlation has been discovered as regards the 
concentration of enterokmase m the intestinal juice and the pan- 
creatic juice The transplanted loop of the intestine secretes a 
juice which becomes progressively poorer in enterokmase, so that 
a few months after the operation it almost entirely loses the power 
to activate trypsmogen (see Enzymes) If however the mucous 
membrane is brought for a short time (2-3 minutes) into con 
tact with the pancreatic juice (the juice may be diluted to as 
much as one in 1000), the concentration of enterokmase increases 
Alkali and boiled pancreatic juice have no such effect The con- 
centration of other enzymes of the intestinal juice is not affected 
by such treatment of the intestine with pancreatic juice 

The Movements of the Small Intestine. — It is known that 
the intestinal tract is in a state of constant movement, the analysis 
of which presents great difficulties because several types of con- 
traction may occur simultaneously or m rapid succession, either 
at the same point or at neighbouring positions Different authors 
have given different descriptions of these movements, and have 
used different nomenclatures but in spite of this confusion it may 
be said that the small intestine exhibits three kinds of contractions 
These are as follows — (a) the rhythmic segmentation (also 
known as pendular movements or swaying movements) , (b) the 
peristaltic contraction (also known as the mysentenc reflex) , and 
(c) the tonic contractions 

Rhythmic Contractions — Direct observations of an exposed 
part of the intestine show that slight waves of contraction pass 
over its surface Records by means of instruments show that both 
the circular and the longitudinal muscular coats take part in these 
contractions, which recur at the rate of 10-15 a minute These 
contractions involve only short stretches of the intestine They 
easily can be produced artificially by stimulating the gut either 
electrically or mechanically On application of such a stimulus, 
the part immediately stimulated quickly contracts, the contraction 
spreading one or two centimetres along the intestine These 
rhythmic contractions may originate spontaneously m any part of 
the intestinal tract, especially at those parts which are subjected 
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to some tension The propagation of this contraction goes from 
muscle fibre to muscle fibre at an average rate of about 5cm 
per second 

These rhythmic contractions are unaffected by section of all the 
nerves of the intestine, in fact they are entirely myogenic m 
origin They are even independent of the local nervous network of 
the intestinal wall, for strips removed from the longitudinal coat 
of the small intestine entirely free from any remains of the nerve 
plexus continue their rhythmic contraction (The nervous network 
of the intestine is made up of Auerbach’s plexus and Meissner’s 
plexus ) 

In order to observe the rhythmical contractions, isolated por- 
tions of the intestine can be removed from an animal after its 
death, these portions should be kept at body temperature, sur- 
rounded with a solution containing salts m the same proportion as 
those in blood (Ringer’s fluid), and richly supplied with oxygen 
In the normal animal, the rhythmic contractions cause a thorough 
mixing of the contents of the gut with the secretions of the 
various glands, but they do not help to pass the food along the 
intestinal tract, for each contraction squeezes the food in both 
directions A column of food may thus remain at the same level 
in the gut foi a considerable time 

Peristaltic Contractions — The onward progress of the food is 
caused by true peristaltic contractions which mvolve contraction 
of the intestine above the food mass, and relaxation below This 
contraction and relaxation travels down the intestinal tract in the 
form of two waves, and m this way the food is slowly propelled 
towards the large intestine The peristaltic contractions involve 
the co-operation of the local nervous system of the intestine, and 
they are absolutely abolished by painting the intestine with drugs 
which paralyse nerves (eg, nicotine, cocame), but still continue 
after severing the nervous connection between the intestine and 
the brain and spinal cord The direct irritating effect of food, or 
the apphcation of an experimental stimulus, evokes an immediate 
contraction above and relaxation below (sometimes described as 
“the law of the intestines”) Anti peristalsis is not observed in the 
small intestine 

Tonic Contractions — The third type of movement, which is 
known as the tome contraction, is common to all plain muscles, 
and is determined by a state of sustained partial contraction of 
the muscle Neither during the wave of relaxation observed as the 
forerunner of the wave of contraction m peristalsis, nor during 
the periods in between the rhythmic segmentation, is the intestine 
completely relaxed, it always maintains a certain tone, which may 
be greater or less Thus the two forms of contraction (already 
desenbed) are superimposed upon the tomcally contracted state 
of muscles In some cases, the intestinal tone may be intense 
It is claimed that colic pains are due to this form of contraction 

Although the mechanism of all these three forms of contraction 
is entirely peripheral, they can be increased or decreased by im- 
pulses from the central nervous system The vagus nerve carries 
nerve fibres to the intestine which stimulate its movements, while 
the splanchnic nerves dimmish or even abolish them The lowest 
acms of the small intestine exhibits a thickening of the circular 
muscular coat, the ileocolic sphincter (valve), which relaxes m 
front of a peristaltic wave and contracts if there is any regurgita- 
tion from the large intestine This sphmeter presents a marked 
contrast to the rest of the small intestine in that its innervation is 
reversed, the vagus being the inhibitory and the splanchnic the 
excitatory nerve 

The Movements of the Large Intestine.— 1 The contents of 
the small intestine are gradually transf erred into the large intestine 
In carnivora, the digestion and absorption are both nearly com- 
pleted at the ileocolic valve, but in herbivora a large part of the 
processes of digestion and absorption occur in the large intestine 
and in the caecum As regards his large intestine, man takes an 
intermediate position between these two groups of animals 

The movements of the large intestine can best be observed by 
means of the X-ray method, after feeding a meal containing Some 
bismuth The food first fills the proximal part of the large intes- 
tine The distension brings about a wave of contraction which 
starts at the end portion of the ascending colon, and slowly travels 
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ui a backward direction, passing the food towaid the caecum , the 
ileocolic valve prevents its escape into the small intestine These 
contractions are not preceded by a wave of relaxation and there- 
fore should not be regarded as antipenstaltic waves As the whole 
contents cannot escape into the caecum, certain portions slip back 
These movements thus have the same effect as those of the 
pylorus, they bring the food into closer contact with the walls of 
the alimentary canal In this way the intestinal movements favour 
the absorption of substances that escaped absorption in the small 
intestine 

The distension of the caecum occasionally excites a true peristal- 
tic wave which travels in a forwird direction and drives the senu- 
sohd residue of the food toward the distal part of the colon T he 
intensity of the peristaltic waves and of the backward contraction 
vary greatly m different kinds of animals, and even in different 
individuals of the same species In man they are not well pro- 
nounced, and the caecum and the ascending colon seem to be more 
or less passive 

About 400 g of semiliquid material pass the ileocolic valve daily , 
of tins amount, about 250 g is water with some nutrient material, 
which is absorbed 111 the large intestine, the remaining 150 g form 
the faeces 

The large intestine, like the small, h is a nervous system of its 
own in the form of a network of nerve cells and fibres lying m 
between the muscular layers The movements of the large intestine 
are primarily dependent on this network, but they can be increased 
under the influence of the pelvic visceral nerve, or diminished by 
the inferior mesenteric nerves which belong to the sympathetic 
nervous system 

A distinguishing feature of the distal colon is its complete sub- 
ordination to the spinal centres It remains inactive until, on ac- 
count of distension, it is reflexly excited through the pelvic visceral 
nerve, it is then completely emptied 

In man, the emptying of the rectum is largely assisted by con- 
tractions of voluntary muscles of the pelvis and of the abdominal 
wall 

In herbivora, the large intestine plays an important part in the 
digestion of cellulose, not because of the secretion of some special 
enzyme which could effect this digestion, but because of the rich 
bacterial flora of the large intestine 

The splitting of cellulose is caused by the action of bacteria, and 
it results in the formation of simpler carbohydrates, viz , sugars 
Thus the cellulose which forms vegetable cell walls can be utilized 
by the animal 

Bibliography — I P Pavlov, The Work of the Digestive Glands 
(London, 1910) , W B Cannon, The Mechanical Factors of Digestion 
(London, 1911) , E II Starling, Principles of Human Physiology 
(London, 1936) , B P Babkin, Die aussere Secretion der Verdauungs- 
drusen (Berlin, 1928) 

DIGESTIVE ORGANS. The digestive s> stem is made up of 
the gastrointestinal tract, consisting of the mouth, throat oesopha- 
gus, stomach and intestines, and of glands such as the salivary 
glands, the pancreas and the liver which pour the secretions into 
the tract in order to accomplish the digestion of the food (See 
Alimentary Canal, Alimentary System, Diseases of the, 
Pr-«- > I , ,1 ti . , ~f, < r ■> 1 
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Sir Dudllv Digges (158^-1 639), the son of Thomas, was a 
judge and diplomat Graduated with the degree of B A from Uni 
virsity college, Oxford in 1601, he became an early shareholder in 
the East India compinv and served as a member of parliament at 
x arious times In 1618 he lepresented the king, James I, in Russia 
and in 1620 went to Holland where he unsuccessfully attempted 
to settle by negotiation the disagreements between the East India 
companies of the two countries In 1636 he became master of the 
rolls Sir Dudley and his father jointly wrote Foure Paradoxes or 
Politique Discourses (1604) 

Dudley Digges (1613-1643), son of Sir Dudley Digges w’as a 
staunch supporter of Charles I, whom he defended in a number of 
political w'orks such as A Review of the Observations upon some of 
His Majestie’s late Answers and Expresses (1643) and Phe bn 
lawfulness 0 of Subjects taking up arms against their Sovereign^ m 
what case soever (1643) 

DIGGES, WEST (1720-1786), English actor, made his first 
stage appearance in Dublin in 1749 as Jafher m Venice Preserved, 
and both there and m Edinburgh until 1764 he acted in many 
tragic roles with success He was the original “young Nerval” m 
Home’s Douglas (1756) His first London appearance was as 
Cato m the Haymarket in 1777, and he afterward played Lear, 
Macbeth, Shylock and Wolsey In 1781 he returned to Dublin 
and retired in 1784 He died in Cork on Nov 10,1786 
DIGIT, literally a finger or toe (Lat digitus, finger), and so 
from counting on the fingers a single numeral or, from measuring, 
a finger’s breadth In astronomy a digit is the 12 th part of the 
diameter of the sun or moon , it is used to express the magnitude 
of an eclipse 

DIGITALIS In pharmacy, the dried leaf of the common fox- 
glove (q v ), Digitalis purpurea Linnd It was first introduced into 
medicine as a diuretic (stimulant of urine secretion) in dropsy in 
177S by William Withering of Birmingham, Eng , who recognized 
it as the active ingredient of an old woman’s seciet formula 
Three cardiac glucosides have been isolated in crystalline form 
from Digitalis purpurea, digitoxin, gitoxm and gitalin All three 
have essentially similar pharmacological actions although they dif- 
fer in the rate in which they are absorbed and eliminated m the 
body and also in their solubilities in various solvents In addi- 
tion, digitalis also contains a number of sapomns which probably 
modify the effect of the cardiac glucosides without producing car- 
diac effects themselves 

The beneficial actions of the cardiac glucosides m heart disease 
include a tome effect on the heart, with diminution of the volume 
of the organ and increased cardiac output , a slowing of the pulse , 
and a slowing of the conduction of impulses throughout the heart 
These effects are produced at near toxic doses and are frequently 
accompanied by gastrointestinal upset?, caused probably by a 
stimulation of the vomiting centre by reflexes set up by the cardiac 
effects The diuietic effect of digitalis is secondary to its improve- 
ment of the circulation and is not due to any specific action on the 
kidney 

Digitalis is indicated in congestive heart failure from any 
cause, being most effective in cases of auricular fibrillation Pro- 
1 1 ,e leads to cumulation of the drug m the body because of 

■ excretion and destruction Because of this cumulation 
i use of the small margin between therapeutic and toxic 
' • 1 itoward effects are not uncommon and may consist of 

I <■ romtestmal upsets and visual disturbances or more alarm- 
' 1 lac irregularities 

II is is usually administered by mouth m the form of tablets 
(i 1 ~es of the dried leaf The purified principles may be given 
1 1 1 » >usly, though this is seldom necessary or desirable 

(FOR) 

DIGVE, the chief town of the department of the Basses 
i southeast France, 14 mi by a branch line from the 
■ 1 > way line between Grenoble and Avignon Population of 
» * (1936), 5,689, in 1946, 6,845 The Dima of the Ro- 

” was the capital of the Bodiontii From the early 6th 

< . it least it has been an episcopal see, which till 1790 was 

»■ lesiastical province of Embrun, but since 1802 in that of 
\ x t ■ Provence It suffered much during the religious wars of the 
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1 6th and 17th centuries The Ville Haute is built on a mountain 
spur on the left bank of the Bldone river, and above its narrow, 
winding streets towers the present cathedral church (late 15th 
cent ), largely reconstructed in modern times, and the former bish- 
op’s palace (now the prison) The fine Boulevard Gassendi sepa 
rates the Ville Haute from the Ville Basse, which is of modern 
date The old cathedral (Notre Dame du Bourg) (13th cent ) is 
now disused except for funerals The neighbourhood of Digne is 
rich m orchards, which have long made the town famous in France 
for its preserved fruits and confections, honey and yellow wax 

DIGOIN, a town of east central France, In the department of 
Saone-et Loire, on the right bank of the Loire, 55 mi W N W 
of Macon on the Paris Lyon railway Pop (1936) 5,668 It is 
situated at the meeting places of the Loire, the Lateral canal of 
the Loire and the Canal du Centre, which here crosses the Loire 
by a fine aqueduct The town carries on considerable manufac- 
tures of faience, pottery and porcelain The port on the Canal du 
Centre trades in timber, sand, iron, coal and stone 

DIJON, a town of eastern France, capital of the department 
of Cote d’Or and formerly capital of Burgundy, 195 mi S E of 
Pans on the Pans Lyon railway Pop (1936) 93,929- 

Under the Romans Dijon ( Divoncnse castrum) was a wens in 
the ctvitas of Langres In the 2nd centur; it was the scene of the 
mart; rdom of St Bemgnus (Benigne, vulg Berlin, BerainJ, the 
apostle of Burgundy About 274 the emperor Aurehan surrounded 
it with ramparts Gregory of Tours, in the 6th century, comment' 
on the strength and pleasant situation of the place, expressing 
surpnse that it does not rank as a ctvitas The dukes of Bur 
gundy acquired Dijon early in the nth century The communal 
privileges, conferred on the town m 1182 by Hugh III , duke of 
Burgundy, were confirmed by Philip Augustus m 1183, and m 
the 13th century the dukes took up their residence there For 
the decoration of the palace and other monuments built by them, 
eminent artists were gathered from northern France and Flanders, 
and during this period the town became one of the great intellec- 
tual centres of France The union of the duchy with the crown 
in 1477 deprived Dijon of the splendour of the ducal court, 
but to counterbalance this loss it was made the capital of the 
province and seat of a parlement Its fidelity to the monarchy 
was tested in 1513, when the citizens were besieged by 50,000 
Swiss and Germans, and forced to agree to a treaty so disad 
vantageous that Louis XII refused to ratify it In the wars of 
religion Dijon sided with the League, and opened its gates to 
Henry IV onl; m 1595 The i8tb century was a bnlhant penod 
for the city, it became the seat of a bishopric, its streets were 
improved, its commerce developed, and an academy of science 
and letters founded, while its literary salons were hardly less 
celebrated than those of Paris The neighbourhood was the 
scene of considerable fighting during the Franco Prussian War, 
which was, however, indirectly of some advantage to the city 
owing to the impetus given to its industries by the immigrants 
from Alsace 

Dijon stands on the western bolder of the fertile plain of 
Burgundy, at the foot of Mont Afnque, the north-eastern sum- 
mit of the Cote d’Or range, and at the confluence of the Ouche 
and the Suzon, it also has a port on the canal of Burgundy The 
great strategic importance of Dijon as a centre of railways and 
roads, and its position with reference to an invasion of France 
from the Rhine, led to the creation of a fortress forming part 
of the Langres group There is no enceinte, but on the east side 
detached forts, 3 to 4 m distant from the centre, command all 
the great roads, while the hilly ground to the west is protected 
by Fort Hauteville to the N W and the “groups” of Motte Giron 
and Mont Afnque to the S W Including a fort near Saussy 
(about 8 m to the N W ) protecting the water-supply of Dijon, 
there are eight forts, besides the groups above mentioned The 
old churches and histone buildings of Dijon are to be found m 
the irregular streets of the old town, but industrial and com- 
mercial activity has been transferred to the new quarters beyond 
its limits 

The cathedral of St Benigne, originally an abbey church, 
was built in the latter half of the 13th century on the site of a 


Romanesque basilica, of which the crypt remains The west 
front is flanked by two towers and the crossing is surmounted by 
a slender timber spire The plan consists of three naves, short 
transepts and a small choir, without ambulatory, terminating in 
three apses In the interior there is a fine organ and a quantity of 
statuary, and the vaults contain the remains of Philip the Bold, 
duke of Burgundy, and Anne of Burgundy, daughter of John 
the Fearless The site of the abbey buildings is occupied by 
the bishop’s palace and an ecclesiastical seminary Ihe church 
of Notre Dame, typical Burgundian Gothic (1252-1334) is dis- 
tinguished for the grace of its interior and the beauty of the 
western fagade The portal consists of three arched openings, 
above which are two stages of arcades, open to the light and 
supported on slender columns A row of gargoyles surmounts 
each store; of the fagade, which is also ornamented by sculp- 
tured friezes A turret to the right of the portal carries a clock 
called the Taquemart, on which the liouis are struck b; two 
figures The church of St Michel belongs to the 15th century 
The west fagade, the most remarkable feature of the chuich, is, 
however, Renaissance The vaulting of the three portals is of 
exception d depth owing to the projection of the lower storey 
of the fagadc Above this storey rise two towers of ft\e stages, 
the fifth stage being formed by an octagon il cupola The columns 
decorating the fagade represent all the four orders The design 
of this fagade is wiongly attnbuted to Hugues Sambin (fl c 
1540), a native of Dijon, and pupil of Leonardo da Vinci, but 
the sculpture of the portals, including “The Last Judgment” on 
the tympanum of the main portal, is probably his work St 
Jean (15th centurv) and St Etienne (15th, 16th and 17th cen- 
turies), now used as the exchange, are the other chief churches 
Of the ancient palace of the dukes of Burgundy there remain 
two towers, the Tour de la Terrasse and the Tour de Bar, the 
guard room and the kitchens , these now form part of the hotel 
de ville, the rest of which belongs to the 17th and 18th centuries 
This building contains an archaeological museum, the archives of 
the town, and the principal museum, which, besides paintings 
and other works of art, contains the magnificent tombs of Philip 
the Bold and John the Fearless, dukes of Burgundy These were 
transferred from the Chartreuse of Dijon (or of Champmol), 
built by Philip the Bold as a mausoleum, now replaced by a 
lunatic asylum Relics of it survive in the old Gothic entrance, 
the portal of the church, a tower and the well of Moses, which 
is adorned with statues of Moses and the prophets by Claus 
Sluter (fl end of 14th century;, the Dutch sculptor who also 
designed the tomb of Philip the Bold The Palais de Justice, 
which belongs to the reign of Louis Xn , is of interest as the 
former seat of the parlement of Burgundy Dijon possesses 
several houses of the isth, 16th and 17th centuries, notably the 
Maison Richari in the Gothic, and the Hotel Vogufi in the 
Renaissance style 

The town is important as the seat of a prefecture, a bishopnc, a 
court of apptal and a rouit of assizes, and as centie of an acad- 
emic (educational distm t) There aie tnbunals of first instance 
and of commerce, a board of trade-arbitrators, a chamber of 
commerce, an exchange anu an import mt brar» h of the Bank 
of Fiance Its educational establishments include faculties of 
law, of science and of letters, a pre paratoi y school of medicine 
and pharmacy, a higher school of commerce, i school of fine 
art and a conservatoire of music 

Dijon is well known for its mustard, and for the black-currant 
liqueur called tassn Jt Duon, its indu tries include the manu- 
facture of machincrv , automobiles, bicycles, soap, biscuits, brandy, 
leather, boots md shoes and hosier; Thtre arc also flour mills, 
important punting works cinegu works and, m the viemit; 
nursery gardens The state ha c a large tobacco manufactory m 
the town Dijon has considerable trade in cereals and wool, and 
is the second market for the wines of Burgundy 

DIKE or Dyke, a trench dug out of the earth for defen- 
sive and other purposes ( cf Dutch dtjk, Ger Tetch) Water 
naturally collects in such trenches, and hence the word is applied 
to natural and artificial channels filled with water, as appears in 
the names of many narrow waterways in East Angiia “Dike” 
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is also used of the bank of earth thrown up out of the ditch, 
and so of any embankment, dam or causeway, particularly the 
defensive works m Holland, the Fen district of England, and 
other low-lying districts which are liable to flooding by the sea 
or rivers ( See Holland and Fens ) In Scotland any wall, fence 
or even hedge, used as a boundary, is called a dyke In geology 
the term is applied to wall like masses of rock (sometimes pro- 
jecting beyond the surrounding surface) which fill up vertical or 
highly inclined fissures in the strata 

DIKKA, in architecture, a raised tribune or platform m a 
Mohammedan mosque, from which the service is directed and the 
Koran read 

DILAPIDATION, a term meaning m general a falling into 
decay, but more particularly used in the plural in English law for 
(1) the waste committed by the incumbent of an ecclesiastical 
living, (2) the disrepair for which a tenant is usually liable when 
he has agreed to give up his premises in good repair {see Ease- 
ment, Flat, Landlord and Tenant, as to limited owners, see 
Waste) 

In the eye of the law an incumbent of a living is a tenant for 
life of his benefice, and any waste, voluntary or permissive, on 
his part must be made good Under the old law, proceedings 
might be taken against the dilapidating incumbent in the ecclesi- 
astical court, or an action m the courts of common law could be 
brought by the successor upon the custom of England against 
the previous incumbent or his personal representatives if he 
were dead And if such a thing should happen, this law might 
still have to be applied in the case of bishops or cathedral digni- 
taries or officers But for parochial incumbents provision was 
made in 1873 by the Ecclesiastical Dilapidations Act of that year, 
which Act however has now been superseded by the Ecclesiasti- 
cal Dilapidations Measure 1923 which covers the whole ground 

By this measure, diocesan dilapidation boards are appointed 
who are to cause first inspections to be made of the buildings of 
every benefice These first inspections are to be made within 
seven years of the passmg of the Measure or earlier if the bene- 
fice becomes vacant or is put under sequestration The surveyor 
is to report whether any and if so what repairs are needed, and to 
divide them into ordinary repairs and structural repairs, and to 
sub divide the latter into those which do not or do admit of 
delay, and if there has been any mischief due to deliberate action 
or gross neglect, he is to state the cost of these separately and 
call them “wilful dilapidations ” For these latter the incumbent 
is to be liable at once Opportunity is given to any party inter- 
ested to object to the report of the surveyor on any point, and 
the board is finally to determine 

If the inspection is on a vacancy, and the late mcumbent is 
not protected by a certificate under the old Act, he or his per- 
sonal representatives must pay to Queen Anne’s Bounty the cost 
of ordinary and immediate structural repairs, as determined by 
the Board If the first inspection is not on a vacancy and the 
incumbent or the sequestrator is not protected by a certificate 
under the old Act he is similarly liable, but m case of personal 
poverty or the benefice being less than £250 a year, there are 
provisions for his relief 

As to the future, Queen Anne’s Bounty is to make an assess- 
ment first for a “repair rate” to cover the execution of repairs 
required by an order of the dilapidation board, except those al- 
ready provided for and those for which the cost is spread over 
more than five years, secondly for an “insurance rate” to pro- 
vide for reinstating the buildings m case of fire, and thirdly for 
an ‘ administration rate” to cover office expenses and surveyor’s 
fees For repairs, the cost of which is to be spread over a longer 
period than five years, there is to be a “long assessment" m lieu 
of an ordinary assessment 

There are numerous provisions directing the application of 
the moneys raised and the execution of repairs and giving power 
to Queen Anne’s Bounty to advance loans and to make grants m 
the case of poor livings, and concerning timber growing on the 
glebe The "broad effect of the Measure is to substitute annual 
payments in the nature of premiums of insurance in lieu of a 
^capital liability 


In the United States, the term means the neglect of necessary 
repairs of a building, the suffering of it to fall into a state of 
decay or the unauthorized pulling down of the building or any 
part of it {See Landlord and Tenant ) 

DILATATION, a term used in medicine to denote the widen 
mg or enlarging of a cavity, orifice or hollow viscus beyond its 
normal dimensions It may arise pathologically from obstructions 
in hollow viscera such as the gastrointestinal tract and the urinary 
and biliary tracts Fluid accumulates above the obstruction, lead 
mg to a dilatation of the viscus This usually leads to an increased 
muscular activity above the obstruction which produces a sensa- 
tion of pam and may ultimately lead to a thickening of the mus- 
cular wall Following the removal of the obstruction the viscus 
may or may not assume its original dimensions depending on the 
elasticity of its muscular layers In dilatation of the ventncles 
of the brain, expansion of the brain is hmited by the rigidity of 
the skull, hence hydrocephalus {qv) results Digital dilatation, 
dilatation of a cavity or orifice by means of a finger is a method 
commonly employed m physical diagnosis 
The term is used in connection with heart disease when the 
muscle is weakened and one or more cavities dilated, thus causmg 
interference with normal circulation 
The term is also used to describe certain operative procedures 
when an orifice or passage is dilated with various types of instru- 
ments (FLA) 

DILATORY, delaying, or slow, m law a “dilatory plea” is 
one made merely to delay the suit 
DILEMMA is the name of a special type of reasoning In its 
commonest form its conclusion presents one with two alternatives 
When employed in debate the usual aim is to present alternatives 
both of which are unpalatable to the opponent Thus, eg in 
answer to the contention of a protectionist that protective import 
duties both increase revenue and stimulate home industry, it has 
been argued “If protective duties increase revenue, they cannot 
also stimulate home industry , and if they stimulate home industry, 
they cannot also increase revenue 
“But they do either the one or the other 
“Therefore they either cannot stimulate home industry, or they 
cannot increase revenue " (That is they cannot do both at once ) 
The unpalatable alternatives are called the “horns” of the 
dilemma This familiar use of the dilemma has led to an extension 
of its meaning, and the term is applied popularly to any kind of 
situation m which one is confronted with unsatisfactory alterna- 
tives, as, eg, when a country, exhausted by war, finds itself in 
the dilemma of either impoverishing its people or repudiating its 
debts 

Valid arguments in the form of the dilemma are not very com- 
mon, hence few situations can be adequately summed up m two 
alternatives The dilemma is consequently used frequently in a 
rather loose manner by plausible orators Hence there is an 
impression abroad that dilemmas are merely sophistical tricks 
But this is a mistake Dilemmas can be, and sometimes are, quite 
sound Their association with political discussions or merely 
captious argumentations is accidental, and the alternatives which 
their conclusions present need not be unpalatable {See Logic ) 
DILETTANTE, an Italian word for one who debghts in the 
fine arts, especially m music and painting Properly the word re- 
fers to an “amateur” as opposed to a “professional” cultivation 
of the arts, but is often used m a depreciatory sense of one who is 
only a dabbler The Dilettanti Society, founded in 1733-34, still 
exists in England A history of the society, by Lionel Cust, was 
published m i8g8 

DILIGENCE, in common law, a term which is substantially 
equivalent to “care ” In Scots law it is a general term for the 
process by which persons, lands or effects are attached on execu- 
tion, or m security for debt {See Negligence ) 

DELKE, CHARLES WENTWORTH (1789-1864), an 
English critic and antiquarian, was born on Dec 8, 1789 After 
studying at Cambridge, he entered the navy pay office From 
1814 to 1816 he edited Old English Plays (6 vols ), from 1830 to 
1846 the Athenaeum, and from 1846 to 1849 was manager of the 
Daily News He then became a regular contributor to the 
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Athenaeum, his valuable essays for it on Elizabethan drama, on 
the literary history of the 17th and 18th centuries, and especially 
on Pope, being collected as Papers of a Critic (2 vols, 1875) 
Dilke died m Hampshire on Aug 10, 1864 
DILKE, SIR CHARLES WENTWORTH, Bast (1810- 
1869), English politician, son of Charles Wentworth Dilke, pro- 
prietor and editor of The Athenaeum, was born in London on Feb 
18, 1810, and was educated at Westminster school and Trinity 
Hall, Cambridge He studied law, and m 1834 took his degree of 
LL B , but did not practise He assisted his father in his literary 
work, and was for some years chairman of the council of the 
Society of Arts He took a prominent part m the affairs of the 
Royal Horticultural Society and other bodies, including the execu- 
tive committee of the Great exhibition In 1853 Dilke was one 
of the English commissioners at the New York Industrial Exhi- 
bition, and m 1862 one of the five royal commissioners for the 
second Great Exhibition Soon after the death of the pnnce con- 
sort he was created a baronet In 1865 he entered parliament as 
member for Wallingford In 1869 he was sent to Russia as repre 
sentative of England at the horticultural exhibition held at St 
Petersburg (Leningrad) His health, however had been for some 
time failing, and he died suddenly in that city on May 10, 1869 
DILKE, SIR CHARLES WENTWORTH, Bart (1843- 
1911), son of the preceding, was born m London in 1843, and 
educated at Trinity Hall, Cambndge, where he achieved the triple 
distinction of being senior legalist m the law tripos, president of 
the Union and stroke of the boat which was head of the river 
In 1866 he made a voyage round the world, beginning with the 
United States, and visiting New Zealand, Australia, Ceylon, India 
and Egypt The impressions gamed on these travels left him, he 
said, “with a conception, however imperfect, of the grandeur of 
our race, already girdling the world, which it is destined, perhaps, 
to overspread ” The book in which he described his travels, 
Greater Britain (1868), gave a great impulse to a sane and re- 
formed imperialism All his life Dilke was a true imperialist For 
him there was no incompatibility between impenabsm and ex- 
treme radicalism He became a prominent Liberal politician, as 
MP for Chelsea (1868-86), under-secretary for foreign affairs 
(1880-82), and president of the local government board (1882- 
85) In 1871-72 Dilke represented the extreme radical party in 
England There was no great love for the Crown, for the Queen’s 
retirement of ten years was a cause of discontent, and he attacked 
the expense of royalty, in particular the dowries voted for the 
Queen’s children He was a theoretical republican, and on various 
occasions in public speeches put the case for republicanism His 
own attitude was the reverse of revolutionary As he said himself, 
“To think and even to say that monarchy m western Europe is a 
somewhat cumbersome fiction is nqt to declare oneself ready to 
fight against it on a barricade ’’ During these years he says himself 
he was nearly subjected to physical and really subjected to moral 
martyrdom, and it is a fact that on one occasion at least nothing 
but his own imperturbable courage saved his life Nevertheless, 
within a few years Disraeli could express the opinion that Sir 
Charles Dilke was the most powerful and influential member 
among quite young men that he had ever known. 

During his first years in the House of Commons he maintained 
an independent position Between 1876 and 1880 he became a 
close ally of Joseph Chamberlain Gradually, however, he became 
a force within the Liberal party, and during the Beaconsfield 
government with Lord Hartington as leader, the task of present- 
ing the case for the opposition fell more and more into his hands 
As a result of the Liberal victory of 1880 he and Chamberlain be- 
came members of the Gladstone ministry In 1885 Dilke was 
chairman at a conference on industrial remuneration attended by 
all the prominent trade unionists of the day and women repre- 
sentatives of the Protective and Provident League, afterwards to 
become the Women’s Trade Umon League This was symptomatic 
of his whole attitude towards labour problems Throughout his 
life he was an ardent supporter of better conditions for the 
workers While he was at the Local Government Board he called 
attention to the problem of housing, with the result that a Royal 
Commission sat in 1884 to study the housing of the working 
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classes He was associated with the acts legalizing the position of 
the Trades Unions and limiting the hours of work fie was in 
favour of legislation to secure a minimum wage and he wished 
for the lepresentation of labour in the House of Commons When 
the Independent Labour Party emerged in 1&94 he was asked to 
be its leadei, but refused on the ground that he differed on certain 
radical points with its views He therefore remained its candid 
friend and cntic to the end of his life He was largely instru 
mental in 1884 n bringing about the party truce enabling the 
Franchise Bill to become law It was at first rejected by the Lords 
unless accompanied by a redistribution of seats, a principle for 
which Dilke had long contended It was eventually passed at 
the end of 1884 and the Redistribution Bill early m 1885 

“I never knew a man of his age, hardly ever a man of any age, 
more powerful and admired than was Dilke during his manage- 
ment of the Redistribution Bill in 1885 ” Such was Sir George 
Trevelyan’s verdict of a man who combined radical principles 
with an extraordinary authority on foreign affaus and a capacity 
for working with men of the most varied views when great 
questions were at stake Nevertheless, when Dilke left the Local 
Government Board on June 24, 1885, on the defeat of the Glad- 
stone ministry, he left official life for ever At f his point he was 
cited as co-respondent m a divorce suit brought by Donald Craw 
ford, Liberal M P for Lanark Mrs Crawford was the sister in- 
law of Dilke’s brother Ashton and the proceedings caused great 
scandal The case against Dilke was dismissed, but he determined 
to retire from public life In 1884 he had become privately en- 
gaged to Emilia Frances Pattison (nee Strong), the widow of 
Mark Pattison, herself an accomplished art critic and collector 
She was in India when the blow fell Her reply to the accusation 
was the publication of her engagement to Sir Charles Dilke in the 
Times, and she married him on October 3, 1885, she died m 1904 
Later, Chamberlain overruled his determination to retire from 
politics, and he was returned for the Forest of Dean m 1892 and 
for Chelsea once more in 1905 Although his knowledge of foreign 
affairs and his powers as a critic and writer on military and naval 
questions were admittedly of the highest order, his official position 
in public life could not again be recovered He was marked out 
m 1885 as the future leader of the Liberal Party in the House of 
Commons, and there is little doubt that he might have become 
one of the great foreign ministers of Europe He possessed a 
knowledge of the needs and aspirations of foreign countries rare 
among his contemporaries, and a definite policy to be pursued 
irrespective of party politics and the rise and fall of ministries 
His military writings are The British Army (1888) , Army Reform 
(1898) and, with Spenser Wilkinson, Imperial Defence (1892) 
6n colonial questions he wrote with equal authority His Greater 
Britain (2 vols, 1866-67) reached a fourth edition in 1868, and 
was followed by The Pi esent Pos. tion of European Politics (1887), 
Problems of Greater Britain (2 vols , 1890) and The British 
Empire (1899) 

Emilia Frances, Lady Dilke, his second wife, was the author 
of a number of books, the most important being the studies on 
French Painters of the Eighteenth Century (1899) and three sub- 
sequent volumes on the architects and sculptors, furniture and 
decoration, engravers and draughtsmen of the same period, the 
last of which appeared m 1902 A posthumous volume, The Book 
of the Spiritual Life (1903), contains a memoir of her by Sir 
Charles Dilke (E F M -S ) 

S Gwynn and G M Tuckwell, Life of Sir Charles Dilke (2 vols , 
1917) Also published in abridged form by G M Tuckwell (1925) 

DILL ( Anethum graveolens), an annual or biennial herb 
of the family Umbelliferae, native to the south of Europe, 
Egypt and the Cape of Good Hope It resembles fennel m 
appearance The leaves are used m soups and sauces and, as 
well as the umbels, for flaiourmg pickles The fruits are em- 
ployed for the preparation of dill water and oil of dill, they 
are largely consumed m the manufacture of gin and when ground 
are eaten in the East as a condiment Aqua Anethi or dill- 
water (dose 1-2 oz ) and the Oleum Anethi, almost identical in 
composition with caraway oil, and given in doses of £-3 
minims, are sometimes used as a carminative and as a Vehicle 
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for the exhibition of nauseous, drugs 
DILLEN (Dillenius) JOHANN JAKOB (1687-1747). 
English botanist, was born at Darmstadt and educated at the 
university of Giessen, where he printed in 1719 his Catalogus 
plantarvm sponte circa Gissam nascenium In 1721 he came to 
England, and in 1724 published a new edition of Ray’s Synopsis 
sttrpmm Bntanntcarum In 1732 
appeared Hortus Elthamensis, 
a catalogue of the rare plants 
growing at Eltham, Kent, for 
which Dillen himself executed 
417 plates, and it was described [ 
bv Linnaeus as opus botamcum 
quo absolutms mundus non vidit 
In 1734 he became professor of 
botany at Oxford Dillen, who 
wrot eHistoria muscorim (1741), 
died at Oxford on April 2, 1747 
For an account of his collections 
preserved at Oxferd, see The Dil- 1 
lemon Herbarta, by G Claridge 1 
Druce (Oxford 1907) , 

DILLEN BURG, a town of | 

Hesse Nassau, Prussia, Geimany, 
in wooded country, on the Dill, 

25 m, N W from Giessen on the ^0 ^“' TueT’ /oh 
railway to Troisdorf Popula- flavouring and for its medic 
tion 6,470 On an eminence inal properties 
above it he the rums Of the castle At left It an enlarged drawing of fruit 
of Dillenburg, founded by Count Henry the Rich of Nassau, about 
the year 1255, an ^ the birthplace of Prince William of Orange 
(1333) It has a chamber of commerce Its industries embrace 
iron works, bronze works, colour works, tanneries and the manu- 
facture of cigars Owing to its beautiful surroundings Dillenburg 
has become a favourite summer resort 
DILLENIACEAE, a family of dicotyledonous plants, chiefly 
ligneous species and mostly trees, shrubs or vines The group is 
largely tropical, 1 1 genera and about 300 species being recognized 
The large genera are Tetracera with 30 or more species, Davilla 
of tropical America, with about 35 species, Doltocarpus also of 
tropical America, 20 species, Hibbertia, largely Australian, with at 
least no species, Wormta with 35 or more species and Dillema 
with 20 species, both with very large showy flowers and charac- 
teristic of the Indo-Malaysian region 
For a treatment of the genera see E Gilg and E Weidermann, 
“Dilleiuaceae,” in Engler and Prantl, Die Naturltchen Pflamen- 
famtlien, ed 2, vol 21, pp 7-36, fig 1-20(1925) 

DILLENS, JULEEN (1849-1904), Belgian sculptor, was 
bom at Antwerp June 8, 1849, son of a painter, and died at St 
Gilles, near Brussels, Dec 24, 1904 He studied under Eugene 
Simonis at the Brussels Academy of Fine Arts In 1877 he re- 
ceived the pnx dc Rome for “A Gaulish Chief taken Prisoner by 
die Romm.,” 'id fmm th it Mne or>\varn executed a number ol 
11 ipor ant sculptures mr the pr nopal towns of Bclgiur and for 
the Belgian Government Perhaps lIic most famous ot these is 
the group 1 La justice entre la clemen <e et le droit,” in the Palais 
i'c Justice at Brus.cls 

D ELLIN GEN, a town of Germany m the Land of Bavaria, 
on the left bank of the Danube, 25 mi NF from Ulm bv Tail 
Population 6 220 Dillmecn bee 'me the residence of the bishops of 
Augsburg was taken by the Swedes in 1622 and 1G48, by the 
\ustmns ir 1702 and on Tune 1- isoo bv ihc French In ifaoj 
it passed to Bavaria It3 prmup-d buildings are an old palace ot 
the bishops 01 Augsburg now government offucs, a roval gymna- 
sium, a Capuchm monastery and a Franciscan convent The 11m- 
versitv, founded in 1549, wts abolished in 1804 The inhabitants 
are engaged chiefly in cattle rearing and the cultivation of corn 
hops and fruit In the vicinity is the Karobnen canal which cuts 
off a bend in the Danube between Lauingen and Dillingen 
DILLMANN, CHRISTIAN FRIEDRICH AUGUST 
(1823-1894) German orientalist and biblical scholar was born 
at Ilhrgen on \pnl 25, 1823 In 1843 he became prolessor extri- 
ordinanus fat Tubingen), and subsequently professor of philos- 


ophy at Kiel (1854), of theology at Giessen (1864) and Berlin 
(1869) He died on July 4, 1894 Dillmann’s chief works are 
the Book of Enoch in Ethiopian (1851 , German, 1853) , the first 
part of the Ethiopic bible, Octateuchus Aethiopicus (1853-55), 
Grammatik der athiopischen Sprache (1857, Eng trans , 1907), 
the Book of Jubilees (1859) > another part of the Ethiopic bible, 
Ltbri Regum (1861 and 1871), Lexicon linguae aethiopicae 
(1865), Chrestomathxa aethtopica (1866) His Commentar zum 
Hiob (1869) stamped him as one of the foremost Old Testament 
exegetes His renown as a theologian was mainly founded by the 
senes of commentaries on other Old Testament books including 
Genesis, Exodus und Leviticus, Numert, Deuteronomuim und 
Josua, and Jesaja In 1877 he published the Ascension 0} Isaiah 
in Ethiopian and Latin, and m 1895 Vorlesungen uber Theologie 
des Alten Testamentes appeared 
See W Baudissm, A Dillmann (Leipzig, 1895) 

DILLON, ARTHUR RICHARD (1721-1807), French 
archbishop, was the son of Arthur Dillon (1670-1733), an Irish 
general in the French service He was bom at St Germam, held 
many important preferments and m 1763 became archbishop of 
Narbonne, and in that capacity, president of the estates of Langue- 
doc He carried out many works of public utility, bridges, canals, 
roads, harbours, etc , had chairs of chemistry and of physics ere 
ated at Montpellier and at Toulouse, and tried to reduce poverty 
In 1787 and 1788 he was a member of the Assembly of Notables 
called by Louis XVI, and in 1 788 presided over the assembly of 
the clergy Refusing to accept the civil constitution of the clergy, 
Dillon emigrated to Coblenz in 1791 He lived m London until his 
death in 1807, never acceptmg the Concordat 
See L Audibret, Le Dernier President des Stats du Languedoc, 
Mgr Arthur Richard Dillon, archevique de Narbonne (Bordeaux, 
1868) , L de Lavergne, Les Assemblies provinciates sous Louts XVI 
(Pans, 1864) 

DILLON, JOHN (1851-1927), Insh nationalist politician, 
was the son of John Blake Dillon (1816-1866), who sat m parha 
ment for Tipperary, and was one of the leaders of “Young Ire- 
land ” John Dillon was educated at University college, Dublin, 
and afterwards qualified as a surgeon He entered parliament m 
1880 as member for Tipperary, and was at first an ardent sup 
porter of C S Parnell, whom he accompanied m his tour of the 
United States in that year In August he delivered a bitter speech 
on the Land League at Kildare, he advocated boycotting, and 
was arrested in May 1881 under the Coercion act, and again after 
two months of freedom in October In 1883 he resigned his seat 
for reasons of health, but was returned unopposed in 1885 for 
East Mayo, which he continued to represent He was one of the 
prime movers m the famous agranan “plan of campaign” (see 
Ireland, History) Dillon was compelled by the court of 
queen’s bench on Dec 14, 1886, to find securities for good be 
haviour, andm June 1888 under the provisions of the new Crim- 
inal Law Procedure bill he was condemned to six months’ impris 
onment He was released m September, and in the spring of 
1889 sailed for Austraha and New Zealand, where he collected 
funds for the Nationalist party On his return he was again ar- 
rested, Jiut, being allowed bail, sailed for France in a fishing-boat 
with W O’Brien, and thence to America He returned to Ireland 
by way of Boulogne, where he and W O’Brien held long and inde- 
cisive Conferences with Parnell They surrendered to the police 
m February and on thei release from Galwav gaol m Tuh de 
dared their opposition to Fainell Vttcr 1 he expulsion of T M 
Heah and others Irom the lush National federation Dillon be 
came the ch urmin (I cb ’896) IIi« earlv friendship with O’Brien 
gave place to disagreement but the various sections of the partv 
were ostensible reconciled in igco under Redmond s leadership 
In the autumn of 1S96 he arranged a eonvtntion ot the Irish race 
which included 2000 deleeates irom various parts 01 the v orld 
In 1897 Dillon opposed m the house the diamond jubilee address 
to Queen \iclorn on the ground that her reign had not been a 
blessing to Ire'and He was suspended on March 20 for violent 
language ■'ddressed to Toseph Ch lmberlain 
In iqo" he advised Irishmen in England to vote Liberal at the 
general election and began to support the Liberal government 
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in its Irish measures, notably the Land bill, although m his 
earlier days he had opposed ameliorative measures as likely to 
defer Home rule In the crisis of 1912 over the Better Govern- 
ment of Ireland bill Dillon urged that Nationalists should con 
centrate on the attack agamst the house of lords In July 1914 
he was invited by King George V to accompany Redmond to the 
Buckingham Palace conference which attempted to settle the Insh 
controversy, when his attitude is said to have been stiffer than 
Redmond’s 

When war broke out, he immediately placed his whole influence 
behind the British government, speaking in this sense at the meet- 
ing in the Dublin Mansion House on Sept 25, 1914 He took an 
active part m recruiting but steadily opposed the extension of 
conscription to Ireland which would, he was convinced, merely 
strengthen the Sinn Fein movement He succeeded Redmond as 
leader of the Nationalist party, and at the General Election of 
Dec 1918 he shared the general obliteration which overwhelmed 
the party He died in London on Aug 4, 1927, and was buried 
in Glasnevm cemetery, Dublin, by the side of his wife (d 1907), 
a daughter of Justice Mathew 

DILLON, a city of southwestern Montana, U S , on the Beav- 
erhead river, the Union Pacific railroad and federal highway 91 , 
the county seat of Beaverhead county The population in 1950 
was 3,079, in 1940 it was 3,014 by the federal census It has a 
picturesque location on a plateau 5,200 ft above sea level, sur- 
rounded by mountain peaks It is the hub of an extensive live 
stock, agncultural and mining (gold, silver, lead and copper) 
region Dillon was settled about 1880 and incorporated in 1885, 
and is the seat of the Western Montana College of Education, 
which was established in 1893 

DILTHEY, WILHELM (1833-1911), German philosopher, 
was bom on Nov 19, 1833, at Biebnch and died on Oct 1, 19x1, 
at Seis, near Bolzano He was successively professor in Basle 
(1866), in Kiel (1868), m Breslau (1871), and in 1882 succeeded 
Lotze m Berlin As a supporter ofi positive Idealism, Dilthey re 
gards the external world as a representation arising out of pure 
experience, will as well as thought being a factor of know- 
ing and of self consciousness His empirical tendency also 
appears in his historical approach to philosophy His chief writ- 
ings are Leben Schletermachers (1870), Emleitung tit dte 
Getsteswissenschaften (1883), Das Erlebnts ittid dte Dichtung 
(1905), Die Jugendgeschtchte Hegels (1905), Systematises 
Phtlosophte (1907) , Der Aufbau der gesclnchtlichen Methode in 
den Getsteswissenschaften (19x0), Weltanschauung u Analyse 
des Menschen sett Renaissance tend Reformation, 2 vols (1921) 

See E Spranger, Wilhelm Dilthey (1912) 

DELUVIUM, a term in geology for superficial deposits 
formed by floodlike operations of water, and so contrasted with 
alluvium (qv) or alluvial deposits formed by slow and steady 
aqueous agencies The term (Lat for “deluge,” from dtluere, to 
wash away) was formerly given to the “boulder clay” deposits, 
supposed to have been caused by the Noachian deluge In this 
sense it still lingers on the continent of Europe, but it has dis- 
appeared from British geological literature 

DIME, the tenth part, the tithe paid as church dues, or as 
tribute to a temporal power In this sense it is obsolete, but is 
found m Wyclif’s translation of the Bible— “He gave him dymes 
of alle thingis” (Gen xiv, 20) A dime is a silver coin of the 
United States, in value xo cents (English equivalent about $d), or 
one-tenth of a dollar, hence “dime-novel,” a cheap sensational 
novel, a “penny dreadful” , also “dime-museum” and “dime-store ” 

DIMENSION, a term used in geometry to denote a magni- 
tude measured m a specified direction, as, for instance, along a 
diameter or a principal axis or an edge A point is said to be with- 
out dimension , a line has the one dimension of length, a surface 
has the two dimensions of length and breadth, while a solid has 
the three dimensions of length, breadth and thickness Since the 
lengths of lines, the areas of surfaces and the volumes of solids 
are represented respectively by linear, quadratic and cubic alge- 
braic expressions, the term dimension has been earned over into 
algebra Thus quadratic, cubic, biquadratic algebraic expressions 
or equations are said to be respectively of two, three, four dimen- 
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sions Similarly, the term dimensions is used in mechanics with 
reference to the units of time, length and mass and various derived 
units (see Dimensional Analysis), and it occurs likewise in 
many other parts of physics, notably in the theory of electncity 
and magnetism (see Physical Units) 

The fundamental descriptive proposition concerning space, as 
we are accustomed to it m experience is that space is a continuum 
(a continuous or unbroken distribution of points) having three 
dimensions The intuitive basis of this proposition may be eluci- 
dated as follows If on a curve (or line) we mark certain points 
(elements without dimension) we separate the curve into parts 
bounded by the points in such a way that we cannot pass along 
the curve from one part to another without encountering and 
passing over one of these marked points Since the curve may 
be separated into parts by elements without dimensions it is itself 
said to be a figure having one dimension But a surface cannot 
be thus separated into parts by marking isolated points on it, 
for, m going from one place to another on the surface, we can 
always avoid passing over these marked points by going around 
them If we draw in the surface a suitable closed curve (a 
figure of one dimension) then the surface is separated into parts 
m such a way that we cannot move over the surface from one 
part to another without encounteung and passing over a point 
on the curve Since a surface can not be separated into parts 
by points (figures without dimension) but can be separated into 
parts by a suitable figure of one dimension, we say that a sur- 
face itself has two dimensions Similarly space cannot be sepa- 
rated into parts by isolated points or curves or both taken to- 
gether, while it can be so separated into parts by means of a 
closed surface (a figure of two dimensions) For this reason we 
say that space has three dimensions This, according to Henri 
Poincard (Dermbres Pensies, Flammarion, Pans, 1917, pp 61 ff ), 
is the fundamental qualitative ground for ascribing three dimen- 
sions to the usual space of expenence 

The mathematician introduces three co ordinates to represent 
the points of ordinary space and much of his analysis of its prop- 
erties is carried out algebraically Now the algebraic analysis 
is competent to deal with sets of any number n of co ordinates 
Thus algebraic geometry leads readily to the conception of spaces 
of any number it of dimensions , and these have been extensively 
treated, though no one has a lively mental picture of spaces 
having more than three dimensions Popular interest in these 
higher spaces (as opposed to the interest of mathematicians in 
them) has been centred pnncipally around the concept of the 
“fourth dimension ” But the number of dimensions of these 
higher spaces is unlimited, and, in fact, several kinds of space 
with an infinite number of dimensions have been investigated 

That the higher spaces may be given a concrete representa- 
tion in terms of expenence is shown by the fact tha' the totality 
of straight lines in our usual space of three dimensior 3 constitutes 
a veritable space of four dimensions (see Projectivl Geometry) 
This arises from the fact that four independent co ordinates are 
necessary to define completely the position in space of a line 
of unlimited extent Therefore a geometry in which the elements 
are the lines of ordinary space is a geometry of four dimensions 
(R D Ca ) 

DIMENSIONAL ANALYSIS The pnncipal use of di- 
mensional analysis is to deduce from a study of the dimensions of 
the variables in any physical system certain necessary limitations 
on the form of any possible relationship between those variables 
The method is of great generality and mathematical simplicity 
The name dimensional analysis is comparatively new, Lord Ray- 
leigh, one of the earliest and principal exponents of the method, 
called it the principle of similitude In earlier editions of this 
Encyclopaedia it was treated under the heading Units, Dimen 
sions OF 

This method is not capable of completely determining the un- 
known functional relationship In the simplest cases it can give 
everything except a numerical factor of proportionality, for ex 
ample, it can show that the time of swing of a simple pendulum 
is independent of its mass and proportional to the square root of 
its length but cannot determine the constant of proportionality, 
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In move complicated cases, where there are a larger number of 
variables, it can show that the variables must enter the function 
in certain definite combinations, thus reducing the number of the 
undetermined functional relations Perhaps its most important 
use is in connection with problems so complicated that not only 
may an exact solution by purely mathematical methods be im- 
possible, but also it may be impossible even to give a precise and 
detailed formulation of the fundamental equations from which 
the solution is to be found Many problems of aeroplane or ship 
design are of this nature In these cases a knowledge of the neces- 
sary limitations on any possible functional relationship makes it 
possible to cover completely the range of all possible experimen- 
tal relationships with a much smaller number of experiments than 
would be necessary otherwise In this capacity it now receives 
the widest application m engineering Other uses of dimensional 
analysis are as a simple check against error in writing out equa- 
tions or their solutions, in changing units fiom one system to an- 
other, and in theoretical investigations in making preliminary 
orienting surveys to explore promising lines of attack. 

The methods of dimensional analysis depend to an important 
extent on the properties of the systems of measurement in. ordi- 
nary scientific use and presuppose the use of such systems These 
systems are subject to certain definite limitations It is a matter 
of extensive past experience that all the physical systems ordi- 
narily encountered can be completely descnbed m terms of meas- 
urements of the restricted and conventional scientific sort It is 
this past experience, the mere existence of which is not always 
obvious to an uncritical glance, that is capitalized in obtaining the 
results of dimensional analysis For, smce the system of measure- 
ment is subject to limitations and has definite properties, the fact 
that it can be applied to such a wide variety of situations implies 
the possession of certain properties by those situations, it is these 
properties which are brought explicitly to light by dimensional 
analysis In respect to this degree of dependence on past experience 
dimensional analysis differs from no other scientific enterprise, for 
it is never possible to obtain factual information about any con- 
crete physical situation by pure ratiocination, but any factual in- 
formation which emerges in the final mathematical formula had to 
he explicitly inserted into the mathematics at an earher stage 
Since it is basic to everything that follows, we begin our de- 
tailed argument with an examination of such properties of the 
systems of scientific measurement as are necessary for our pur- 
pose Many different systems of measurement are in general 
possible, the desirability of any particular system depending on 
the purpose m hand and on the physical system to which the 
measurement is apphed 

The primary purpose of a system of measurement may be taken 
to be precise description In practice one method of securing 
precision has proved to be so overwhelmingly superior to any 
other that it alone survives m serious scientific usage , this is by 
the specification of numbers Measurement, then, in a very broad 
sense means description by the assigning of numbers Given a 
concrete physical system, it is possible to assign various numbers 
to it by performing various sorts of physical operation upon it 
The number obtained by any particular kind of physical operation 
constitutes a particular kind of measurement Different aspects 
of the system are dealt with by employing different sorts of meas- 
uring operation If one were dealing with only a single isolated 
physical system a high degree of arbitrariness would be permissi- 
ble in the measuring operations by which the system is described 
In practice, however, a large part of this arbitrariness disappears 
because of the fact that we desire to deal with large numbers of 
physical systems This leads to the requirement not only that the 
physical operations back of the measurements be easily applicable 
to the widest variety of systems, but also that they be such that 
it is possible to express m relatively simple mathematical terms 
correlations between the results of measurements on different sys- 
tems The discovery of measuring operations which satisfy these 
requirements came only after hundreds of years of experience and 
experimenting, and demanded a wide acquaintance with the 
factual content of our environment 
The requirements of convenient application to many systems 


and of adaptability to mathematical correlation are not suffi- 
cient, however, to determine uniquely the measuring operations 
but a great deal of flexibility remains As a matter of fact, a wide 
variety of systems and methods of measurement are in scientific 
use today 

We now consider in some detail the properties of the systems 
of measurement in actual physical use, starting from the general 
point of view that a physical measurement is a number obtained 
by a paiticular kind of physical operation The sort of measure- 
ment that it is, is determined by the sort of operation that it is 

Length, Weight and Time — Consider, for example, length 
We may define this as the number obtained by the operation of 
applying a metre stick to successive positions on a body, count- 
ing the number of applications, and reading the fractional part 
from the divisions inscribed on the metre stick This procedure 
is applicable to a wide variety of physical systems From the 
point of view of maximum precision, once having defined length 
by this single definite procedure, the name length should be ap- 
plied only to numbers obtamed by this one procedure In prac- 
tice, however, there prove to be whole families of operations 
giving numbers which are either undistmguishable from the 
numbers given by the defining operation or else are related to 
them by a constant of proportionality so that m practice the 
term length is given the extended meaning of a number obtamed 
by any one of the family of operations 

The family of operations which is at present accepted as de- 
fining length may be divided into various subfamilies Some of 
these subfamilies involve drastic physical changes in the measur- 
ing operations such, for example, as measuring lengths by opti- 
cal methods of tnangulation, or by counting interference fringes 
It is particularly necessary to subject the equivalence of widely 
different types of operation to fresh experimental check when- 
ever the field of application is extended Other subfamilies of 
operations, however, may be specified with very slight verbal 
changes By far the most important of these involve the use of 
some fundamental measuring stick other than the one of the 
fundamental definition For example, instead of specifying the 
metre stick as basic to the operations of measuring length, we 
may substitute a foot rule, keeping all the other verbal instruc- 
tions the same Strictly, it requires experimental confirmation to 
show that the verbally specified operations are still physically 
performable when foot rule is substituted in the specifications 
for metre stick The recognition that the operations are per- 
formable with either is so deeply ingrained m all our experience 
that we usually do not realize, unless we stop to think about it, 
that we are saymg something about the structure of the world 
when we say that a length may be measured either with a metre 
stick or with a foot rule Dimensional analysis involves some of 
the consequences of the world being constructed in this way 
We designate the results of operating accordmg to the speci- 
fications for measuring length as length m metres or length in 
feet An inspection of what we do now shows that there is a 
simple invariant relation between the two sorts of length The 
metre stick itself is an object whose length in feet can be deter- 
mined, and similarly the length of the foot rule may be measured 
in metres We express this by saymg so many feet make a metre 
or a certain fraction of a metre makes a foot Due consideration 
of this, together with an examination of the details of any con- 
crete measurmg operation, shows that the ratio of the length 
of any concrete object in metres to its length in feet is a con- 
stant, independent of the object, and equal to the number of 
metres in a foot or the length of the foot in metres A generaliza- 
tion of this consideration evidently applies to measurement of 
length with any other primary standard of length, parasang, 
verste or what not An immediate mathematical consequence of 
this application is that the ratio of the lengths, that is, the ratio 
of the length numbers, of any two concrete objects, both meas- 
ured with the same primary standards, is the same, independent 
of what pnmary standard is used We may express this by say- 
ing that relative length has absolute significance, This is only 
a special case of a general requirement exacted of any method of 
making any sort of physical measurement which is to be accept- 
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able for scientific use, namely the requuement of the absolute 
significance of relative magnitude 

lhe possibility of maintaining the requirement of the absolute 
significance of relative magnitude has to be determined by fresh 
examination of the details of the measuring process for each new 
kind of measurement with which we are concerned For instance, 
the measurement of weight is obviously an entirely diffeient 
sort of measurement from the measurement of length The op 
erations for weighing may be specified m terms of an equal arm 
balance It is not the place here to expand the details of the 
weighing process It is evident, however, that certain of the 
same general results hold for measuring weights as for measuring 
lengths We may measure weights in terms of different stand- 
ards of weight The weights of the same object in terms of 
different standards bear a fixed ratio depending on the relative 
magnitude of the standards, and the ratio of the weights of two 
different concrete objects is independent of the standard of 
weight The requirement of the absolute significance of relative 
weight is satisfied Detailed examination shows that the fact 
that it is satisfied involves the physical law of the conservation 
of weight— the total weight of all the little weights into which 
we cut up a standard m order to make a new standard is the 
same as before it was cut up There is no immediate, obvious 
Connection between the physical property of conservation of 
weight and the geometrical properties of lengths placed end to 
end We could not have predicted the possibility of the abso- 
lute significance of relative weight from the known absolute 
significance of relative length, but a fresh appeal to experiment 
is necessary 

Equally fundamental with length and weight is the measure- 
ment of time The physical operations are again basically dif- 
ferent time does not recur, but we pass over it only once We 
cannot ask whether two intervals of tune are equal by placing 
one interval in juxtaposition with another and comparing them, 
as we do two lengths or two weights The operations are dif- 
ferent they are performed with clocks, according to rules which 
we shall not attempt to formulate m detail However, the same 
results that we have found previously carry over to the new 
situation In particular, we can specify operations by which the 
same mterval may be measured m terms of different standard 
intervals The ratio of the time numbers obtained for any speci- 
fied time interval by operating with different standard intervals 
is always the same and depends only on the standards Further- 
more, the relative value of any two different concrete intervals 
is independent of the mterval adopted as fundamental, or in 
other words, the requirement of absolute significance of relative 
magnitude is still met A proof of this can be given by observa- 
U6A of the details of the measuring process with clocks, and in- 
volves the properties of the angles swept over by the hands of 
the clock There is no immediate connection with the physical 
situation involved m the absolute significance of relative length 
or of relative weight 

The measurements of length, weight (or mass) and time are 
similar in that the operations make direct reference by one physi- 
cal process or another to standards of length, mass or time 
This involves the existence of different physical operations for 
mass, length and time analogous to the mathematical operation 
of addition for numbers Furthermore, other properties of these 
physical operations are involved , for the resulting mass numbers, 
or length numbers, or time numbers are combmable according 
to the commutative or associative rules for mathematical addi- 
tion These requirements are obviously definitely restrictive, 
not every sort of simple physical operation satisfies them, for 
example, successive rotations through a finite angle about dif- 
ferent axes It required long experience to find such operations 
There are still other sorts of physical operations which may be 
made the basis of other sorts of physical measurement which 
have similar properties For example, forces may be measured 
by direct comparison with a standard force given by a definite 
deflection on a spring balance, and the physical operation for 
the addition of forces exists and consists m simply applying two 
spring balances in parallel to produce twice the force 
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Secondary Measurements— -When we make a measurement 
m this way by direct reference to some concrete standard by 
means of a physical addition law, we may be said to be making 
a primary measurement Most physical measurements are, how- 
ever, more complicated, and are compounded of simple primary 
measurements Such may be called secondary measurements 
A simple example is velocity, which is ordinarily defined as the 
quotient of distance by time, or more exactly the quotient of a 
distance number by a time number To measure the velocity 
of any concrete moving object, we measure the time required by 
it to traverse a known measured distance, and divide the dis- 
tance by the time The distinction between primary md sec- 
ondary measurement is not absolute , in some cases either method 
may be used An example is force We have indicated above 
how to measure force as a primary quantity by reference to a 
spring balance If we wish to define it as a secondary quantitj 
we may utilize Isaac Newton’s first law of motion, defining 
force as equal to mass times acceleration In this case we obtain 
the force on any body by measuring the mass of the body and 
its acceleration, which in turn is obtained by measuring the 
change of velocity in a known time mterval, the velocities them- 
selves being obtained from measurements of distance and time 
That is, when force is defined as a secondary quantity it is 
measured by making certain primary measurements (mass, 
length and time), which are then combined by mathematical 
rules Other instances may be given of the possibility of either 
a primary or a secondary definition Thus, velocity may be 
measured as a primary quantity by methods which have been 
described in detail Or density, which ordinarily is treated as a 
secondary quantity and defined as mass divided by volume, may 
be treated as a primary quantity In this latter case the diffi- 
culties of the necessary physical manipulations would obviously 
be prohibitively great except when dealing with gases at com- 
paratively low piessures Whether a given quantity is to be 
treated as primary or secondary is to a certain extent a matter of 
convenience, depending on the particular situation In certain 
problems, for example, force is bust treated as secondary, while 
in others more information is obtained by treating it as primary 

A certain aspect of the measurement of secondary quantities 
which is significant for our purposes is singled out and specified 
by giving the dimensional formulas of these quantities Since 
the numerical magnitude of any primary quantity changes when 
the size o! the corresponding primary standard is altered, the 
numerical magnitude of secondary quantities also changes when 
the size of the primary standards is changed It is with this aspect 
that we are chiefly concerned in setting up dimensional formulas 
Thus, the dimensional formula of velocity, defined as above, is 
LT~ 1 ,ot [F] = [AT -1 ], where the square brackets denote “dimen 
sions of,” and the equation stands for the verbal expression the 
dimensions of velocity are the dimensions of length divided by 
time This is merely a shorthand statement for the number 
which, in the given system of measurement, measures the ve- 
locity of any concrete object, is obtained by multiplying the 
number which measures some distance associated with the object 
by the reciprocal of another number which measures some time 
associated with the object In future applications the square 
brackets will usually be omitted as unnecessary In the formula, 
Vindicates the reciprocal of a number obtained by the process for 
measuring T, the exponent — 1 is to be associated with the num- 
ber, not with the T, that is, the existence of another physical 
operation, the analogue of the mathematical operation of taking 
the reciprocal, is not involved or implied by this notation The 
dimensional formula is obviously only a partial statement it 
does not, for example, contain the detailed specifications for as- 
sociating the measurements of length and time The dimensional 
formulas apply to the primary quantities as well as secondary 
quantities For instance, we denote the dimensions of length by 
L The significance of this is that the number which measures 
a length is obtained by a definite physical procedure and the L 
recalls this procedure Whenever L occurs m a dimensional for- 
mula, the connotation is that a number was obtained by t the 
procedure specified for measuring length. .By recalling this pK»- k 
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cedure we are in a position to find how the numerical magnitude 
changes when the size of the standard changes 

Dimensional Formulas — Let us examine other examples of 
dimensional formulas What is the dimensional formula foi ac- 
celeration? By what procedure do we obtain the number which 
measures acceleration? This is given by definition acceleration 
is change of velocity in a given time so that the first result would 
be, [Acceleration] = [(Fi—yj)r -1 ], where V\ and Fj apply to 
the final and initial velocities In use this expanded dimensional 
formula is at once contracted the first contraction is to write 
[Acc] = [FT" 1 ] That is, our purpose does not demand that we 
continually remind ourselves that a certain number was obtained 
by taking the difference of two velocities, but it is sufficient to 
remember only that the procedure for obtaining velocity entered 
our operations This contraction ob\ lously implies a very im- 
portant restriction, which indeed is contained in the definition, 
We must measure the initial and final velocity m the same system 
of units The reason that the contraction of the dimensional 
formula is permissible is that under the conditions the difference 
of two concrete velocities changes by the same factoi as do each 
of the velocities separately when the fundamental units are 
changed llie dimensional formula for acceleration may now be 
contracted further bv writing [Acc] == [L 7 ' _1 7 ,_1 ] Here we have 
expressed the fact that the number measuring a velocity is ob- 
tained by dividing a length number by a time number A further 
contraction at once suggests itself to combine the two T~ v s 
into a single term, writing [Acc] = [IT -2 ] But this contraction 
obviously involves another implication that the umt of time 
used in measuring velocity is the same as the unit of tune used 
m measuring change of velocity If this is not the case, we have 
left out a factor which determines how the number changes 
when we change the fundamental units In practice, hybrid 
units are not uncommon The performance of the brakes of an 
automobile might be described by saying that the car is brought 
to rest from a velocity of 30 mi per hr in 5 sec Acceleration 
measured m this way is not covered by the dimensional formula 
above 

In all out analysts it ts expressly supposed that all measurements 
of secondary quantities are such that the same primary units are 
consistently used at aU stages of the measuring process Under 
these restrictions we are justified m contracting T~ l T~ 1 to T ~ 2 
because the number obtained by multiplying the reciprocal of a 
number obtained by measuring a concrete time interval by the 
reciprocal of another number measuring another concrete time 
ntcr> a!, changes bj the same factoi a.. 0 t ’ i\ir->.. -..corn! po < 1 
cf the lumber in<,istinnq a u othircnunle i.n. mLnai ihcn 
he rundamu ta 1 mill 0 turn 1? cha gid I 1 appidis, 111 gtnual, 
tnal addition or mbriaci'op of simple rhmi n-10 ial s mbols i» 

I unout sigi ilirancc f or ( ur purpose en 1 mav be ignored (as in 
'liP formula.' foi deceleration!, nl piod icis nia,> be combined 

I I rue «implt algcbiaic rules tor exp me nt- 

I he dimensional fornu las ot tm -tuple sec>mria r v ipmntmt , 
itlocitv and aecclereliou ixanuieo the- far ere of lli< -ame 
1 nplc type that is, pmduci- o* poueis 01 ti e pnmir o a m- 
lu-s This i- Ltue of a number of other -ueh queni> u c , no gi\en 
1 >t illu-itmtion Ihe dimensions or toree dt lined as mass t'.ui a 
1 Toleration a.e 'ILr~- the d mci sion- of nomenium, defined 
- mass tunes ’ elocity , are ML! l , the dmun-mn- ot /ork or 
.nergy , defined as the product of force and distance (parallel to 
t le force), are the dimensions of moment of force, de- 

fined as product of force and distance (perpendicular to force), 
Te also MI?T '■*, and the dimensions of viscosity, defined as 
force per unit area per umt velocity gradient, are Mir l T~ 1 All 
these secondary quantities are seen by inspection to have the 
same important property which, as we have seen, is enjoyed by 
the primary quantities -that is, the property of absolute signifi- 
cance of relative magnitude This property follows at once from 
the construction of the dimensional formulas as products of 
powers 

The Property of Absolute Significance of Relative Mag- 
nitude— it 18 easy to give a formal prbof that any quantity, 
whose dimensional formula is composed of products of powers 


has the property ot absolute significance of relative magnitude 
It will be sufficient to consider systems m which the funda- 
mental quantities are taken as mass, length and time— the exten 
sion to other systems involving only trivial modifications 

Consider any secondary quantity of the specified type, the 
dimensional formula of which may be written as Con- 

sider two concrete examples measured m a certain system of 
concrete units, and denote by MfLiTf and MflJfTf, the num 
bers obtained by combining the component measures of mass, 
length and time in the way specified by the definition of the 
secondary quantity Then the latio of the two magnitudes is 
MfLiTf lM“L%Tf Now consider a second system of measure- 
ment in which the umt of mass is smaller in the ratio p than in 
the first svstem, the umt of length is smaller in the ratio X, and 
the unit of time is smaller in the ratio r Then the number 
which measures any concrete mass will be larger by the factor u 
in the second system than in the first, and similarly for the num 
bers which measure length and time Hence, the numerical mag- 
nitude of the secondary quantity for the first concrete example 
will now be (/iMi)“ (XZ.,) 8 (t7i) t , and for the second concrete 
example (pM 3 )“ (XL-) 3 (rT )t On taking the ratio of these, the 
U, X, and r cancel, leaving the same result as at first That is, 
the ratio of the numerical mr asures of any two concrete exam- 
ples is mdependent of the size of the fundamental units for sec- 
ondary quantities constructed on the scheme of products of 
powers of the primary quantities this is what is meant by abso- 
lute significance of relative magnitude The converse is also 
true, the dimensional formula of any quantity which satisfies the 
principle of the absolute significance of relative magnitude is 
constructed of products of powers of the primary quantities (the 
proof will not be given here) 

The property of absolute significance of relative magnitude 
has proved to be of such very great convenience in application 
that no secondary quantities are in present scientific use which 
do not satisfy this principle, and whose dimensional formulas 
therefore are not products of powers It is an express presup 
Position of all the following discussion that the dimensional formulas 
of all quantities have the form of products of powers The formulas 
of primary quantities already have this form identically 

The Formula as Definition — The dimensional formula mav 
serve as a signpost suggesting the underlying definition There 
is obviously no rigorous and exact correspondence between the 
dimensional formula and the definition, as shown by the example 
above m which energy and moment of force have the same dimen 
-ions However, in a great many practical cases the dimensional 
formula permits a decision between conceivable alternatives and 
i-> therefore useful as a mnemonic device In fact it is not un 
c iminoil for the system of measurement to be specified by listing 
ihc dimensional formulas of \anous quantities This method is 
much used with reference to the various systems of electrical 
unis Such a listing of dimensional formulas is often entirelv 
adequate, but obviously it presupposes an initial specihcation 
mor< formal and more pi ease 

Vsume that we have developed a system of physical measure- 
ment, with measuring procedures and fundamental units speci- 
fied, secondary quantities defined and all dimensional formulas 
written out We address ourselves to apply this system of meas- 
uu ment to some physical system or set of systems Our problem 
is to find relationships between various measureable quantities 
We proceed at first on a purely empirical bus's, by plotting cer- 
tain quantities or combinations of quantities agamst others to 
find whether the points he on curves or surfaces The existence 
of such curves or surfaces means a relationship, having found 
such, we then try to find a mathematical equation which shall 
reproduce the curve or surface within experimental error Hav- 
ing found this we believe that we have acquired the power to 
predict the results of any new experiment or measurement on 
the system, because if we substitute into the equation (or plot 
on the graph) an mdependent variable as yet not realized ex- 
perimentally, the corresponding dependent variable as deter- 
mined by the equation or the graph will correspond to what we 
will find when we make the experiment Of course there 13 no 
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logical necessity in this The assumption is made m virtue of 
our past experience that interpolation is usually smooth 
Consider a very simple example We use for oui fundamental 
primary units the pound, the foot and the second, and make ap 
plication to all systems of weights falling freely from rest under 
the action of gravity near the surface of the earth We collect 
data for the widest range of conditions and find that all our ob- 
servations satisfy certain equations, namely 

Distance of free fall= i6X(square of time of fall) 
Velocity of fall=32X(time of fall) 

These equations are a complete and adequate description in the 
sense that given the time or distance or velocity we can predict 
what the other two quantities will be for any new experiment 
in the future or recall what they were at any time m the past 
But this may not satisfy us, we notice that there has been an 
element of arbitrariness m our procedure in that we chose the 
pound, foot and second as fundamental units We might have 
chosen the gram, centimetre and minute as fundamental If we 
had, would we have to make our physical measurements all over 
again? We suspect that we would not, and that there must be 
some relation between measurements in the two systems, be- 
cause each system is constructed on the same pattern, and the 
principle of absolute significance of relative magnitude holds for 
measurements in the two systems In fact, substitution of the 
concrete values for two examples shows that for any other such 
system satisfying the principle of absolute significance of relative 
magnitude we must have 

Distance of free fall is proportional to square of time of fall 

Velocity of free fall is proportional to time of fall 
The factors of proportionality obviously depend on the system 
of measurement We now have the answer to our question 
given a relationship between quantities in any scientific system 
of measurement, we can at once find corresponding relationships 
in any other system for which the principle of absolute signifi- 
cance of relative magnitude holds The change from one system 
to the other is to be made by changing certain factors of pro- 
portionality Precisely how shall we change the factor of pro- 
portionality? We have seen how to change the numerical value 
of a physical quantity given its dimensional formula Can we 
perhaps assign dimensional formulas to our factors of propor- 
tionality in our present problem? Inspection shows at once that 
if we assign to the factor m the first equation the dimensions 
of LT~ * and to the factoi in the second equation the dimensions 
of VT~ l our problem is solved, because through the compensatory 
action of the factor of proportionality the numbers which we sub- 
stitute mto the equation when we measure m pounds, feet and 
seconds combine so as to give identically the same final result 
as when we measure in grams, centimetres and minutes 
The Dimensional Constant, — We see then that wc may pass 
back and forth between equations for different systems of meas- 
urement, piovided the systems satisfy the principle of absolute 
significance of relative magnitude, by the device of assigning 
suitable dimensions to various factois of proportionality A fac- 
tor of proportionality which vanes when the units change ac 
cording to a scheme which can be specified by giving to it a 
dimensional formula is called a dimensional constant 
The equations for the falling body, written with the appro- 
priate dimensional constants, obviously hold for any svstem of 
units in which mass, length and time are taken as fundamental 
An equation of this soit, which holds without formal change 
when the size of the fundamental units changes, is called a com- 
plete equation In the problem of the falling body there are two 
dimensional constants, one for the first and one for the second 
equation We notice, however, that the dimensions of the sec- 
ond constant, VT~ l reduce to those of the, first constant, when 
we substitute for V its dimensions LT~ l That is, in this problem 
we have essentially only one dimensional constant, instead of 
the two which are given formally by the two equations What 
is the significance of this? 

The problem of the falling body is a problem over which we 
have adequate theoretical mastery, it is a problem ra mechanics, 
and the motion of the body can be obtained by an integration 
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of the equations of motion We should, therefore, be able to 
obtain the relations between distance and velocity and time of 
fall by purely mathematical operations performed on the funds, 
mental equations of motion An inspection of the nature of any 
purely mathematical process, such as is involved in solving the 
equations of motion, shows that if the initial equation is com 
plete the final equation resulting from the mathematical mampu 
lation is also complete Furthermore, no new dimensional con 
stants can be introduced by any mathematical manipulation 
Any dimensional constants in the final result must have been 
present in the original equations from which the final result was 
deduced The equation of motion for a falling body is 
Acceleration of falling body = constant 
The constant acceleration is usually denoted by g, and it is ob 
viously a dimensional constant because its numerical magnitude 
changes with the size of the fundamental units In other words, 
the fundamental equation of motion contains only one dimen 
sional constant, and any relationships implicit in the equation 
and deducible by mathematical manipulations can contain only 
the same constant Of necessity the dimensional constant in 
the two empirical equations first written must be the same In 
fact, the explicit relations are 

S=hgt*, and v—gt 

It is obvious that any empirical equation whatsoever express- 
ing a relation between various physical parameters can be written 
as a complete equation by the device of introducing dimensional 
constants as factors multiplying each parameter, the numerical 
values of the constants being so adjusted as to be unity in the 
original system of units This device demands as many constants 
as parameters However, if the relationship can be deduced 
theoretically, that is by mathematical manipulation of funda- 
mental equations, which by construction are always complete 
equations, then the relationship will be complete and wifi. in- 
volve only those dimensional constants which enter the funda- 
mental equations The number of such constants, m general, 
will be smaller than the number of physical parameters, so that 
an advantage has been gained as compared with the purely 
empirical method of treatment 

Scientific achievement has now reached such a state of prog- 
ress that the nature of the fundamental governing equations is 
known for practically all situations of ordinary occurrence, so 
that in these situations we know that there are relationships 
which can be expressed in the form of complete equations bp 
tween the physical parameters of the system and certain speci- 
fiable dimensional constants, that is, the constants which appear 
in the fundamental equations 

The II Theorem and Dimensional Homogeneity. — Any 

mathematical relationship between parameters si, *e, etc , can 
be written by a rearrangement in the form of an equation f(x lt * # , 
*3, )“>o If the physical system to which this equation ap- 

plies is one of the very large number in which the nature of the 
fundamental governing equations is understood, then this equa- 
tion can be so rearranged as to appear to be a complete equation, 
because it might have been deduced by mathematical manipu- 
lation There are important restrictions on the mathematical 
form of any complete equation Dimensional analysis is essen- 
tially a study of the restrictions on the form imposed by the re- 
quirement of completeness, There is a fundamental theorem 
here, the so called II theorem, apparently first explicitly enun- 
ciated by E Buckingham, although used implicitly ever since 
the time of Baron Jean Baptiste Fourier, who was the first to 
apply dimensional considerations All the parameters which 
enter into the functional relationship are given These will in- 
clude both physical parameters and dimensional constants, and 
both physical parameters and dimensional constants are similar 
m that they have dimensional formulas expressible as products 
of powers of the fundamental units 

The II theorem states that, subject to an important restric- 
tion, the functional relationship must be expressible m such a 
form that it contains as arguments only such products of powers 
of the physical parameters and dimensional constants as have 
zero dimensions m all the fundamental quantities The restnc- 
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tion ib that there be not more thin one independent functional 
relationship between the quantities The II theorem may be le 
phrased to express the principle of dimensional homogeneity 
which is often taken as the fundamental theorem of dimensional 
analysis Let us express the function which satisfies the II 
theorem, as 

jP(IIi, IL, ) = o, 

where the II ’s are the dimensionless products formed from all 
the parameters We may solve the equation for one of the argu 
ments, say Hi, and express Hi in terms of the component parame 
ters, say as plp\p\ , and then solve for the first, writing the 
equation as 

rf-*'V r /(K* n * ) 

The function f, having only dimensionless arguments, contnb 
utes only dimensionless terms By construction of Hi, the di- 
mensions of p ? (which stands on the left_hand side of the equa- 
tion) are the same as the dimensions of p^pa y which multi 
plies the S on the right, all the terms of which aie dimensionless 
Hence, every term on the ught hand side has the same dimen- 
sions as the single term on the left, or, in other words, the equa- 
tion expressing the relationship is dimensionally homogeneous 

Attempts have often been made to prove the principle of 
dimensional homogeneity by vague intuitive arguments The 
following is an example “Every equation which expresses an 
‘essential’ physical relation must be independent of the size of 
the fundamental units, and in such an equation every term must 
have the same dimensions because it is meaningless to add to- 
gether terms with different physical dimensions, as for example 
a length and a time ” That such an argument is not valid in 
general can be seen by considering such equations, for example, 
as the equation fora falling body {v—gt)+(_s— igP) s =o This is 
a true equation, since it is always satisfied whenever the simul- 
taneous values of v, s and t for any falling body are substituted 
into it, furthermore, it is a complete equation, because it holds 
without change no matter what the size of the units of length 
and time It is, however, obviously not dimensionally homo- 
geneous 

The restriction that there is only one functional relationship 
is essential to then theorem and to the principle of dimensional 
homogeneity The equation just given obviously falls apart into 
two equations and In practice the requirement of 

only one functional relationship is no essential restriction be- 
cause we are always interested m reducing the relationships until 
only one remains If there should be two relationships, one of 
the arguments may be eliminated between the two, leaving a 
single relation between a smaller number of arguments 

The functional relation as it first comes from the pen of the 
mathematical analyst may not obviously satisfy the II theorem, 
but some rearrangement may be necessary The II theorem 
states that such rearrangement is always possible This has 
particular application to the so-called logarithmic constants 
which often present themselves m thermodynamic analysis 

The H theorem places no restrictions whatever on the form 
Of the functional relationship, the restriction is only on the ar- 
guments The importance of the restriction consists in the faqt 
that the number of possible independent dimensionless argu- 
ments is lh general less than the full number of phi siral param- 
eters The number 01 experiments necessary to find the lorm of 
an unknown function ’S obviously less if we are dealing, tor ex- 
amnle, with a function of only one argument instead of with one 
of three 

Consider a system of measurement m which there are m kind-, 
of fundamental units whose magnitude may be changed and m 
terms of which any equation of relationship must lie a Complete 
equation Suppose this system of measurement is being applied 
to a physical system in which there are n parameters, including 
all dimensional constants Then in general, unless there is some 
special relationship, the n parameters can be combined into only 
n—m independent dimensionless products, and anv possible 
functional connection is a function of only n—m arguments in- 
stead of the full » If there are special relationships between the 
■*- exponents in the dimensional formulas of the parameters, the 


number of independent dimensionless arguments may be either 
greater or smaller than n—m It is possible to include these spe 
end exceptional cases m a geneial formulation, but in practice they 
are usually immediately obvious to inspection, so that we shall 
avoid here the complication of a perfectly general formulation 
Since products of powers of dimensionless products are them 
selves dimensionless products, there is no unique way of writing 
the n — m dimensionless products — it is only the number which 
s determined The precise iorm in which these products are 
to be written must be chosen with discretion, to suit the purposes 
of the application 

Malang the Dimensional Analysis — The steps m a dimen 
sional analysis of any concrete problem are as follows We first 
have to decide what sort of physical system we are dealing with 
in the sense that we have to decide what is the nature of the fun 
damental governing equations For example, it may be a me 
chanical system governed by the equations of mechanics, or it 
may be an electromagnetic system governed by the equations of 
electrodynamics We then have to decide on the system of 
measurement, which mvolves fixing the sort of quantities that 
are to be treated as primary and setting up the definitions of the 
secondary quantities This will involve setting up the dimen- 
sional formulas, m cases of doubt it will pay to write out the 
definitions explicitly We then imagine the fundamental equa- 
tions written for this system of measurement, paying especial 
attention to any dimensional constants that may be used in 
writing the equations We then make a list of all the parameters 
entering the particular problem, including both so-cal’ed physi- 
cal quantities and dimensional constants We write the dimen- 
sional formulas of all these parameters We next form all the 
independent dimensionless products of these parameters, this is 
to be done by a method of solution of simple algebraic equations 
in the unknown exponents, as will appear from a study of the 
detailed examples If necessary, the dimensionless products 
which first present themselves are to be rearranged so as to be 
more convenient for the particular problem An arbitiary func- 
tion of these dimensionless products is then to be set equal to 
zero, and this function is to be rearranged to suit the special 
exigencies This is as far as dimensional analysis proper can go 
An additional step is often taken by further restricting the form 
of the function by applying any special information that one 
may have as, the effect of a certain parameter on the function 
disappears if the parameter is very small (or very large) Loid 
Rayleigh was especially successful m supplementing the dimen- 
sional analysis pioper with other sorts of general physical in- 
formation 

It is especially to be noticed that no detailed solution of the 
governing equations is assumed— m fact, if we were m a posi- 
tion to give the detailed solution we could get the complete 
relationship, and dimensional analysis to that extent would be 
superfluous All we need to know about the fundamental equa- 
tions is what goes into them— m particular, what dimensional 
constants It follows that we can apply the method to situations 
so complicated that it would be hopeless to attempt a detailed 
writing out of the equations, much less to obtain a solution, 
and in fact the most important applications of dimensional anal- 
ysis are precisely to such complicated situations 

It is important to notice that a gr< at deal of flexibility is pos- 
sible m the form m which the governing cquatio is are v ritten, 
both 1 1 the syste n ot measurement and in the definitions for the 
secondary quantise- Jhi governing equations do not have to 
lie written m anv unique canonical lomi, but may be specially 
adapted to the particular problem 1 his flexibility is to be 
utilized so as to reduce the number ot independent dimension 
less products to a minimum The larger the m, other ihmgs 
being equal the smidlcr the nurbei of dimensionless products 
Special problems often permit an increase in in For example 
a problem m mechanics or hvilrauhcx will ordinal lh be set up 
with conventional mechanical units, ma-s length and time as 
primary But it the physical situation is ot such a xdi cial char 
acter that the connection between force, mass and acceleration 
does not enter, as in a problem of steady motion like the Sir 
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George Gabriel Stokes problem of the fall of a sphere m a viscous 
medium where accelerations are zero, then force may be used as 
an independent primary unit, and the problem may be set up 
with four independent primary units force, mass, length and 
time, instead of three The result is a reduction in the number 
of dimensionless arguments, and hence more highly specialized 
mfoimation If one chooses, any problem in mechanics may be 
set up m these four primary units, but in most problems the 
equation connecting force, mass and acceleration will be neces 
saiy, and this equation, written 111 four primary quantities, de 
mands a new dimensional constant, the factor of proportionality 
between force and mass times acceleration In general, then, the 
gam in increasing the number of primary quantities is nullified 
by an increase in the number of dimensional constants, so that 
the number of independent dimensionless products is unchanged 
It obviously requires experience and insight to know when the 
‘-pecial situations arise, dimensional analysis yields an amount of 
puormation dependent on the skill and experience of the analyst 
Positive errors are never introduced by failure to recognize these 
special situations— it is only that less than the maximum infor 
mation is obtained In the limiting case, where one has nothing 
w hatever to contribute to a knowledge of the nature of the phys- 
ical system, dimensional analysis does not give incorrect results, 
but only trivial results 

We have seen that any empirical connection whatever can be 
tin own into complete form by introducing an appropriate di 
mensional constant as a factor multiplying each physical pararn 
eter If there are n' physical paiameters, in this case there wilL 
be jvJ dimensional parameters altogether, including the dimen 
sionel constants, and hence 2 n’—m dimensionless products The 
lesult *s some undetermined function of 2 n' —m arguments But 
in geneial n'>m, so that 2 n'—m>n', and we know less by ap- 
plying the analysis than befoie, because we knew in the begin 
mng that there was some functional connection between the n' 
parameters Although positive errors are not introduced by 
using an unnecessarily large number of independent quantities, 
it is obviously fatal to omit from the analysis any parameter 
which should actually enter the results Experience and under- 
standing are required of the analyst m order to ensure this 
Consider now several typical applications 
(r) The Simple Pendulum —This is the conventional introduc- 
tory problem The physical parameters defining the simple pen- 
dulum may be taken to be the mass of the bob and the length of 
the suspending rod The problem is obviously one m mechanics, 
and we may take as the fundamental units, mass, length and time 
A detailed solution of the equations of motion will give the time of 
any complete oscillation, and this oscillation may be character- 
ized by its angular amplitude Our physical command of the 
situation is sufficient to show that the tune of oscillation for any 
particular amplitude must be uniquely determined, smee the bob 
starts from rest at the extreme point of the oscillation and the 
boundary conditions and the equation of motion determine a 
unique solution The equations of motion will involve the force 
on the bob, and this will mvolve the acceleration of gravity, that 
is, m the equations of motion will appear the dimensional con- 
stant g The detailed solution should therefore give a relation- 
ship between mass of bob, m, length of pendulum, l, angular 
amplitude of oscillation, Q, acceleration of gravity, g, and the 
period of oscillation, r This is a complete relationship, being 
deduced by mathematical manipulations from a complete equa- 
tion, and therefore thell theorem applies We write the param- 
eters which enter 

Parameter Dimensional formula 

m M 

l l 

e o 

g LT -2 

r T 

Thell theorem instructs us to form all the independent dimen-, 
sionless products There will m general be a, because n, the num- 
ber of parameters, is here 5, and m, the number of pnmaty units, 


is heic 3 One of these products, 9 , is obvious on inspection We 
then must form one dimensionless product fiom the four remain- 
ing paiameters The exponents in the dimensionless product are 
unknowns which we write as a, ft, 7, & We must now find these 
four quantities so that m“l^giT s is dimensionless Substitute the 
dimensional formulas for the parameters M a LP{LT~ 2 )' l T i must 
be dimensionless, or the total exponents of M, L and T must 
vanish Ilns condition gives three algebiaic equations 



Theie ate thiee equations and four unknowns, which means that 
one unknown may be assumed arbitrarily Take 5 as the arbi 
traryone Then the solution is a=o, 7 = -, j8=>— - The dimen- 
sionless pioduct is Thell theoiem states that the solution 

is some functional relationship between the two independent 
products, or 

F[<r*g»r) 5 ,0]=o, 

where F is completely undetermined 

lhis equation may be rearranged by solving for the quantity 
in parenthesis, giving 

where / is completely undetermined This again may be re- 
arranged as 

That is, the time of swing is independent; of the mass, propor- 
tional to the square root of the length, and inversely proportional 
to the square root of the acceleration of gravity As far as this 
analysis goes it may be any function of the amplitude The de- 
tailed solution would show that for small amplitudes f has ap- 
proximately the constant value sir 
Even in this simplest of all problems we have had to make 
appioximations and utilize Special knowledge For example, fric- 
tion. has not entered our result, yet every actual pendulum expe- 
riences fnction, both from the resistance of the air and from im- 
perfect elasticity of the supports A precise formulation of the 
equations of motion would have involved the coefficient of vis- 
cosity of the air and an internal damping coefficient for the 
material of the supports There would have been two more param- 
eters, and the final result would have involved an arbitrary 
function of three arguments instead of one Furthermore, we 
would have lost the information that we now have that time 
varies as the square root of the length Suppose, for example, 
that we consider the effect only of the damping of the air We 
would have had one more parameter, the viscosity of air, p, of 
dimensions and one more argument of the function 

Our result would have had the form 

•F[(Hg*r) , (mHgfy- 1 ) > 0] = ° 

In this solution l cannot.be isolated, and the dependence on l is 
tied up-with that of the other parameters Our original simplified 
analysis can be justified only by the additional knowledge, 
acquired either by experiment or by other considerations, that the 
effect of viscosity of the air on the period is vanishingly small This 
sort of supplemental information is almost always necessary to 
make dimensional analysis yield useful results 

(2) The problem of the resistance experienced by some body of 
definite shape moving at constant velocity through a body of fluid of 
dimensions indefinitely large compared with those of the moving 
body Special cases of this problem are the resistance encount- 
ered by a projectile, by a submarine in deep water, by an aero- 
plane, or by a falling raindrop The case of the ship is not 
included because for a ship, part of the resistance to motion 
arises from the creation of surface waves against gravity The 
converse problem obviously is covered also, that is, the problem 
of the force exerted on a stationary obstacle by an infinite mass 



DIMENSIONAL ANALYSIS 


387G 

of fluid streaming past it The problem is evidently one of 
mechanics, involving for its formulation the equations of hydro 
dynamics (q v ) These equations involve no dimensional con- 
stants if written in terms of units of mass, length and time as 
primary The parameters are therefore the physical parameters 
only These will include the resistance to motion, the velocity 
through the fluid and the other parameters defining the physical 
setup We may divide the latter into two groups parameters 
defining the body and parameters defining the fluid The fluid 
has density, viscosity and compressibility, the last of which may 
be specified by giving the velocity of sound m it The body 
influences the result only through its geometry and through its 
surface properties, the interior being supposed rigid, so that the 
specific properties of the material of the body do not enter 
If we suppose that there is no surface slip between body and 
fluid, which corresponds to a very wide range of experimental 
conditions, the surface condition reduces merely to the condition 
that the velocity of the fluid is zero at the surface, and this con- 
dition can be stated without the help of any parameters There 
remain the geometrical properties of the body The geometry of 
the body may be specified by giving its shape and its absolute 
size, the latter may be specified by giving the numerical measure 
of some critical dimension and the former by giving the ratio to 
it of other determinative dimensions For example, if the body is 
ellipsoidal in shape, its geometry may be specified by giving the 
major axis and the ratio to it of the minor axis The latter are 
called shape factors and are obviously dimensionless 
We now formulate the problem by listing the quantities as 
follows 


viscous resistance of the liquid, under these conditions the density 
of the liquid and the velocity of sound in it do not enter If the 
density is to drop out, / must be linear m the reciprocal first 
parameter, and the solution is 

R= jivl(p(r\, r 2 , ), 

where <p is unrestricted Therefore at small velocities the force 
of resistance is proportional to velocity, to viscosity and to the 
linear dimensions of the body This is the solution for a falling 
raindrop ,, 

In a higher range of velocity the motion loses its ‘laminar 
character and becomes turbulent In turbulent motion the 
microscopic momentum of the liquid enters, so that the density 
enters In this range the fluid may be treated as incompressible, 
and the velocity of sound m it does not enter These require- 
ments give the specialized form of the result 
R=l?Pdf(vld/n, n, r it ) 

This equation is applicable to aeroplanes at velocities low com 
pared with the velocity of sound 

The transition from the first solution, where the motion 
is laminar, to the second solution, where the motion is tur- 
bulent, occurs m the range where the deviation of the function 
f(vld In, if Iwi, ) from linearity m the argument vld In be 
comes important That is, when vld In reaches some critical 
value, the character of the motion alters The dimensionless 
combination vld In is known as the Reynolds number, and is of 
great significance in discussing the flow of fluids 
The equation 


Name of Quantity 

Symbol 

Dimensional Formula 

Resistance 

R 

MLT~* 

Velocity 

V 

LT- 1 

Density of fluid 

d 

MLr* 

Viscosity of fluid 
Velocity of sound 

fi 


in fluid 

Fiducial dimensions 

V 1 

LT- 1 

of body 

l 

L 

Shape factors 

vii r a , 

0 


This list of properties of the fluid is evidently not complete By 
leaving out certain properties we are drawing on our experience 
that these properties have no appreciable effect on the resistance 
Obviously there can be little doubt of the propriety of omitting 
such properties as the electrical, magnetic or optical But the 
omission of other properties limits the applicability of our results 
Thus we have not included the boiling point or the latent heat of 
vaporization This means that the solution is restricted to 
velocities so low that frictional resistance does not produce 
enough heat to vaporize the fluid 
Within the limitations imposed by our assumptions we now 
apply the II theorem, and form the independent dimensionless 
products The shape factors are already in this form, another 
one is obvious on inspection, namely V jv This leaves five para- 
meters, R, v, d, n, l In general there should be two dimensionless 
products, and each of the products will involve four of the five 
parameters We have therefore considerabl< > , ■ i> « I 1 , 

the precise form of the products Since ni 1 < ■ n-u I ,> r 
manly m R, we Will do well to include th . w 1 , 1 

products, so that it may bt, isolated m the 1 >l ! 1 1 1 1 1 

be convenient to omit n from the other pr< I 1 1 1 . 1 , > < 

procedure illustrated in detail m conncctio* v " M< , m 1 

problem, we find that Rv^l^d- 1 and vldfi , n < 
The solution is therefore, 

FiRirH^d-', vld In, v 1 fv, r\, r* , 

where F Is unrestricted This may be rewritten as - 
R=itMf{vld/n, if jv, n, n, }, 
with f unrestricted 

This general solution covers a range of special conditions At 
low velocities the problem is one of the steady state under the 


R = iPPdf ( vld In, n, n, ) 

is of wide applicability The important matter is to determine 
the form of the function/' If we restrict ourselves to geomet- 
rically similar bodies (constant shape factors), / is a function 
of a parameter, and may be determined by varying the 
parameter vld In over a wide enough range This means that we 
do not have to study the effect of varying v, l, d and n separately, 
but it is sufficient to vary any one of them This obviously will 
result in an enormous saving of experimental manipulation 
The theory of model experiments is contained in dimensional 
equations like this Suppose we wish to determine the behaviour 
of an aeroplane from model experiments The model aeroplane 
must m the first place be made geometrically similar to the actual 
example, that is, the shape factors must be kept constant If the 
experiment with the model is made m air, then in order to have 
the same values of/, vl for the model must have the same value 
as vl for the full scale example If the model is one-tenth size, 
this would mean that the model must travel at ten times the 
velocity of the original, an impossible requirement At first 
glance this would seem to preclude the possibility of making 
model experiments on aeroplanes The situation is saved by the 
special form which the function / is found to have Above a 
certain value of the argument vld In the function is found by 
experiment to be asymptotically constant If vld In for both 
model and full scale example can be got into this range, resistance 
is then proportional to ifP, and this gives the information we 
< ». I 1 < 1 < 11 ij, 1 *. 11 *ic 'ii -iin 

1 I" , 1 1 \ 1 I III il' 1 1 A 

l , - I ,1.0,1 f. II ' Ml,! ],' 

1 , , ( .i(l \ 1 ,, i i. 1. >. alnn , 1< 

, 1 il / <1 'J , 111 ,1 , » , 1 ,oi 1 . >1 1M 1 

, i>i 1 ,, , ,<ii r ii . 1 < < 1 1 a- li ■ \i 1 k Hi of Hu 

, n 1 11 , il ■ i« .,< .in’, (I l , . ,'ir, ■>,(!' ii .1 ']'<)* 

I, I, , ' I ( „ » 1« ' , < 1 . V> r I ., I I- , | <1 ( l , - fall 'V In 

1, . ■> 1 ' i 1 1 1 1 - '<■ '‘‘i ' 11 .Mi* '..1 M .■ 1, Mo- 

ments on projectiles are usually made in air, in this case the 
model must be geometrically similar to the original and it must 
travel at the Same speed That is, the model itself must be pro- 
jected by some explosive mechanism Under these conditions the 
formula shows that the resistance varies as the cross-sectional 
area 
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(3) The Problem of Beat Transfer —A body of given shape is 
surrounded by an infinite stream of liquid flowing past it at 
uniform velocity The body is maintained at a given temperature 
higher than that of the remote parts of the stream It is required 
to find the rate of heat interchange between body and stream A 
complete solution of this problem would be excessively comph 
cated, we shall make several essential simplifications The heat 
convected away by the stream is known if we know the velocity 
distribution in the liquid and know the rate of heat transfer into 
each element of its volume We assume that the velocity is so 
low that the flow is non-turbulent, in this region the distribution 
of flow velocity is independent of the viscosity of the fluid, 
although the forces are not Further, the preceding problem 
shows that in this range the density of the fluid does not affect 
the velocity distribution At the surface of separation of liquid 
and body there is no surface slip The rate of heat transfer mto 
the liquid at the surface depends on the temperature gradient in 
the liquid at the surface, and this will depend on the thermal 
conductivity of the liquid, its thermal capacity, and the rate at 
which new liquid is brought up by the motion, that is, on the 
velocity of the liquid We suppose that the thermal conductivity 
of the solid body is so much higher than that of the liquid that 
the thermal conductivity of the solid offers no restriction on the 
rate of heat transfer from solid to liquid, and therefore the heat 
conductivity of the solid will not enter 
The conditions in this problem are sufficiently special so that 
it is advantageous to use a special set of primary units We have 
the following table of parameters and dimensions 


Name of Quantity 

Symbol 

Dimensional 

formula 

Rate of heat transfer 

h 

HT~ l 

Velocity of fluid 

V 

LT~ l 

Temperature difference 

r 

T 

Thermal conductivity of 
liquid 

k 

HL-'T-W-* 

Heat capacity of liquid 
per unit volume 

c 


Linear dimensions of body 

l 

L 

Shape factors 

n, *•■>, 

0 


Here we use new kinds of fundamental unit, quantity of heat, 
H , and temperature, t, while mass does not appear The justifi- 
cation is m the details, as outlined above This is a problem m 
static flow, that is, as far as the velocity of flow is concerned 
it is a problem m statics and masses do not enter The equations 
deal directly with the flow of heat as such, and, smce there is no 
transformation of heat into mechanical work, we are not con- 
cerned with the fact that in other kinds of systems heat and 
mechanical energy are mutually transformable It is therefore 
sufficient to treat heat as a primary unit Furthermore, tem- 
perature enters only through temperature differences and through 
those properties of the body which determine the behaviour 
when there are temperature gradients Temperature may, there- 
fore, be treated as a primary unit, m spite of the fact that there 
are other kinds of physical systems whose behaviour involves the 
fact that absolute temperature is proportional to kinetic energy 
per degree of freedom 

Disregarding the shape factors, we have six parameters ex- 
pressed in terms of four primary units Unless there is something 
exceptional in this situation the II theorem leads us to expect two 
dimensionless prqducts Since we are interested m h, we choose 
one of the products without h Detailed carrying through of the 
solution shows that there is nothing exceptional here, and the 
two independent dimensionless products are found to be h/lkr 
and Ivc /k The solution is 

F[h I Ikr , Ivc Ik, n, n, ]=»o, 

where F is arbitrary The solution may be rearranged and solved 
for h, giving' 

h = Utrf[lvc /k, n, r 2 , ] , 

where / is arbitrary The rate of heat transfer is therefore pro- 


portional to the temperature difference In a model experiment, 
identical values of the function / can be kept only by increasing 
the velocity in proportion as the linear dimension of the body is 
decreased In the range in which the transfer is proportional to 
the velocity, it is also proportional to the square of the linear 
dimensions, that is, to the area and independent of the thermal 
conductivity of the liquid This means that under these condi 
tions the transfer is entirely a convective phenomenon In this 
range the effect of increasing the velocity of flow is the same as 
decreasing the heat capacity by the same factor 

The importance of a judicious choice of units adapted to the 
particular problem is particularly apparent here If we had 
taken temperature to be a secondary quantity, and defined it as 
proportional to the kinetic energy of the atoms (as we might in 
perfect consistency with kinetic theory), the dimensional for 
mulas and all the parameters would have been expressed in terms 
of three instead of four primary units, we would have had one 
more dimensionless product, the arbitrary function would have 
involved one more argument, and the relationships that we could 
have deduced would have been correspondingly less restricted, 
although not actually incorrect The point is that the phenomena 
of kinetic theory do not enter this problem, and we are only 
handicapping ourselves unnecessarily if we try to bring them in 
by way of the definitions A problem in which the connection 
between temperature and energy has to be brought in by v ay 
of the units is, for example, the very simple problem of the 
pressure volume temperature relation for a perfect gas 

(4) Electromagnetic Problems — In dealing with problems in 
electrodynamics the question of the most suitable system of 
primary units is likely to prove more troublesome than m me- 
chanical problems, because of the much larger number of alter- 
native systems which have been proposed and which are in actual 
use From the point of view of dimensional analysis the only 
requirement is that the system is consistent and adapted to the 
particular problem in hand This requirement does not fix the 
system of measurement uniquely, and alternative definitions and 
corresponding alternative sets of dimensional formulas are pos- 
sible in dealing with most of the problems of electrodynamics 
There has been much controversy and misunderstanding in this 
connection, at one time an engineermg society tried to determine 
the correct point of view by majonty vote The view has been 
very common that a dimensional formula expresses the essential 
physical nature of a quantity From this point of view the pres- 
ent indeterminateness in dimensional formulas is an expression 
of our present incomplete knowledge of the complete physical 
mechanism, and the time is anticipated when we shall be able 
to write the correct dimensional formula for the dielectric con- 
stant and the magnetic permeability of empty space The thesis 
is often defended that when this occurs all fractional exponents 
will disappear from all dimensional formulas This attitude has 
a partial explanation as a historical survival from the time when 
the displacement current of Maxwell’s equations was thought to 
indicate a movement of an electrical fluid which pervaded all 
space and which was everywhere elastically tethered to a second 
all-pervading rigid framework This point of view has outlived 
any usefulness it may ever have had in suggesting experiment, 
it appears not to be unusual for a point of view to survive m its 
effect on philosophical attitude after it is dead in its original 
significance 

As an illustration of the application of dimensional analysis 
to a problem of electrodynamics, consider the classical problem 
of the electromagnetic mass of the electron The electron is con- 
ventionalized by specifying its total charge, e, and its equivalent 
radius, a To find the electromagnetic mass the electron may 
be placed m a constant electric field, and the resultant accelera- 
tion determined If this acceleration should prove to be con- 
stant, independent of the velocity of the electron, then its be- 
haviour is similar to that of a mechanical particle with ordinary 
mechanical mass, and it is proper to speak of electromagnetic 
mass However, until the solution has been carried through one 
cannot say whether the electron has an electromagnetic mass ox 
not In carrying through the solution the field equations of 
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electrodynamics will be used, and into them will be substituted 
the parameters characterizing the electron For the solution of 
theoretical problems of this nature the Gaussian system of units 
is often regarded as most convenient, and we shall suppose this 
to be the system used In the field equations wntten m this 
system one dimensional constant occurs, c, of the dimensions of 
velocity, and numerically equal (by expenenl) to the velocity of 
light Our problem is then to build up a quantity of the dimen- 
sions of mass from the three quantities electronic charge, e, 
electronic radius, a, and c In the Gaussian system e 2 has the 
dimensions ML 3 T~^ Inspection shows that ae 2 /c 2 is of the di- 
mensions of mass, so that the point of view which anticipated 
an electromagnetic mass is to this extent justified and the mass 
is proportional to ae 2 /c 2 The constant of proportionality can 
be found only by a detailed solution and will depend on the man- 
ner of distribution of the charge 

Applications to Theoretical Physics, — The general scheme 
of applying dimensional analysis to theoretical physics is not dif- 
ferent from that in the applications already considered, provided 
the underlying mechanisms of the system are sufficiently under- 
stood The method may, however, be applied as a tool of pre- 
liminary exploration in situations which are not yet completely 
understood, in order to find whether certain lines of attack are 
sufficiently promising to justify more detailed and elaborate de- 
velopment A well known example is the application by Albert 
Einstein to a discussion of the infra-red characteristic frequency 
of solids Before Einstein, no connection had been envisaged 
between the mechanism responsible for the ordinary elastic be- 
haviour of a solid and that controlling its optical behaviour 
Einstein suspected that the forces resisting the ordinary elastic 
deformations in a solid were the same in character as those 
responsible for the characteristic optical frequency m the infra- 
red An exact working out of the point of view would obviously 
have demanded detailed and laborious calculations, which one 
would not lightly enter upon A preliminary dimensional anal- 
ysis was therefore made A connection is sought between char- 
acteristic fiequency, v, compressibility, K, the mass of the atom, 
m, and the number of atoms per cm 3 , N The dimensions of 
these quantities in ordinary mechanical units are respectively 
r-», M-'LT*, M, and L“ 3 

There is m general one dimensionless product, and the result 
js obtained that 

E- numerical const Xv~^N~^m~ l 
A connection of the suspected sort is therefore possible How- 
ever, in its present form very little significance can be attached 
to this result, because in general a dimensionless product may 
be formed with any four quantities chosen at random If the 
exponents in the dimensional formulas of the parameters had 
uroved to liavi, such a =f>( cial rc’dtionslvp that the dimension 
less product as impov-iblc, tl en Uic le ult would have bei n of 
immediate significance, but it wotild liatc been negative, and 
the line of mquirv ould have Let 1 dropped as ) mpo* siblc IIov- 
e\cr, m the actual situat'on further argument is required to find 
ivhcther the existence of this d.mtn'nnal relation is significant, 
and this fuithcr argument was supplied bv Einstcm from an 
examination of the numerical value of the constant of propor- 
tionality 

Substituting actual numerical values for the physical param- 
eters of a representative solid, copper, 

X io“ 1! for K, 7 5 X ic" for v, 

1 sXio 22 for X, 

&nd 1 06X io~” for m, 

gives the value o 18 for the numerical constant, a value neither 
very large nor very small Lmstem’s argument is based on the 
empirical observation that any v ery large or very small numbers 
which appear m equations of physics derived theoretically have 
their origin in physical parameters, such as the charge on the 
electron or the number of atoms per cm 3 On the other hand, 
numbers which are the result of purely mathematical ma- 
JHulationa axe likely to be neither very large nor very small. 


In the analysis above a number was found, o 18, neither very 
large nor very small, so that it might have been the result of 
mathematical operations on certain fundamental equations con 
taming the physical parameters The point of view therefore 
appears to be worth further investigation It is well known that 
detailed analysis did justify the general point of view, and tne 
whole modern theory of specific heats at low temperatures has 
come out of it The method is admittedly far from rigorous, 
noi can it be made rigorous, it is intended only to be suggestive, 
as a tool for preliminary exploration 

Use m Checking Equations — Another use of dimensional 
analysis, which often saves much time, is in checking the coi- 
rectness of a theoretical derivation of a formula An equation 
derived from theoretical considerations should m general be a 
complete equation, the terms should then all have the same di- 
mensions Simple errors in manipulation are often discoverable 
by observation of a failure of dimensional homogeneity, and the 
place of origin of the error may be quickly traced Consider, 
for example, a formula in thermodynamics for the adiabatic 
thermal expansion in terms of the isothermal expansion and 
other quantities, which might appear as 


We ask whether this expression is dimensionally homogeneous? 
The dimensions of thermodynamic quantities are often expressed 
most conveniently m terms of pressure (p), volume (»), and 
temperature ( r ) taken as primary The dimensions of 

in the formula are or -1 , as also are those of 0 ^ The dimen 

sions of C„, defined in this case as the heat required to raise the 
temperature one degree, are pm~ l , pv having the dimensions of 
heat or energy Substitution gives v for the dimensions of 

This differs by r -1 from the dimensions of the other terms, so 
that there must be some error Consideration would show that 
a factor r -1 had been lost, and the correct formula is 

Use in Changing Units. — By writing out the dimensional 
formulas of various quantities a method is afforded of finding 
how the numerical magnitudes of any concrete examples change 
when the size of the primary units of measurement change The 
method is so simple that no elaborate or formal exposition is 
necessarv, it will be sufficient to give sev eral illustrate e exam 
pies The method has already bun applied in an earlit r discus 
sion m this article 

Suppose that a given bodv is moving with a velocity of 60 mi 
per hr and v e \ lsh to find what its velocity would be m feet 
per second Since 1 mi contains 5,280 ft and 1 hr contains 
60X60 sec , \ e maj write 


ft 

sec 


Or, what is the pressure of the atmosphere, which v e may take 
as 15 lb pir sq in , expressed in kilograms pci square centi 
metre’ One pou id is equal to o 1536 kg , and 1 in equals 3 54 


o54kg/cm s 


The method illustrated is obviously general In fact it may 
be extended to much more complicated sorts of examples in 
which the conversion is between systems of units different in 
general nature, as from a system with mass, length and time as 
fundamental to 011c with force, velocity and energy as funda- 
mental 

In applying the method the symbolic and abbreviated char- 
acter of the nqtation is especially not to be lost sight of We do 
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not, for example, divide a mile by an hour, but we divide a kandehng op 25 Met 1035 Aangeboden nan Prof Dr P Zeeman , _ 1035 


number obtained by the physical operation for measuring a dis 
tance in miles by a number obtamed by the physical operations 
for measurmg a tune interval in hours Our question is, what 
number would we have obtamed if we had operated on the same 
physical system with the operation for measuring a length m feet 
and the operation for measurmg a time in seconds? 

Critical Comments —While there is general agreement as to 
the details of the application of dimensional analysis to any con- 
crete problem, and also with regard to the specific; form of the 
results, there has not by any means been agreement with regard 
to the philosophy of the subject, and many questions are still 
controversial The view presented heie is one which apparently 
is increasingly accepted m the U S The crux of this point of 
view is that dimensional analysis is an analysis of an analysis 
that is, an analysis of the implications of the fact that methods 
of analyzing experience have been found profitable which employ 
certain types of measuring process and certain methods of mathe- 
matical treatment of the results of the measurements There is 
nothing absolute here, but a great deal of flexibility 

On the other hand, there has been a view, widely held by 
British authors and also on the continent, that the dimensions 
of a physical quantity have a much more esoteric significance, 
that dimensions refer to its essential physical nature, and that 
the correct dimensions are unique and sometime perhaps may 
be discovered Examples of this point of view have been given 
in the text, this opinion leads, for example, to an intuitive proof 
of the necessary dimensional homogeneity of all physical equa- 
tions, and also to an aversion for fractional exponents in dimen- 
sional formulas, the occurrence of which is supposed to indicate 
that certain essential dimensions have been suppressed Some- 
what connected with this point of view is the feelmg, held by 
many contemporary writers, that it is necessary to distinguish 
two different sorts of operation in our handling of physical situa- 
tions that is, ordinary mathematical or arithmetical operations 
with numbers, and corresponding operations with physical quan- 
tities Thus, according to this view, a velocity is the quotient 
of a physical length by a physical time 

Contrasted with these points of view, the point of view of this 
article may be characterized as a minimum point of view The 
thesis is whether or not it is possible to give satisfactory mean- 
ing to operations with physical quantities, or whether or not 
there is reason for thinking that things have an ultimate essential 
physical nature For present purposes it is not necessary to 
settle these questions, but everything that we actually need or 
use m applying dimensional analysis is contained in the consid- 
erations set forth in this article In particular, the various sym- 
bols in a dimensional formula perform the function of indicating 
the different sorts of physical operation that give rise to certain 
numbers that we use in our calculations (See Physical Units ) 
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DIMINISHING RETURNS, in economics, represents the 
special application to land of the more generalized “law of dimin 
ishing productivity ” This latter law may be stated as follows 
“The size of the product obtained in a given productive process 
vanes greatly according to the way in which the various agents 
of production are combined If the supply of all other agents 
is kept constant, while the supply of one specific agent is in 
creased, the average pfoduct per unit of this specific agent may 
increase to a maximum pomt, but, thereafter will, as a rule, 
diminish continuously, though often irregularly ” This law is ap 
plicable to all types of production Economists early noted the 
application of this law to laud and called it “the law of diminish 
ing returns ” They observed that, beyond a certain, point, as a 
greater value of labour and other agents of production are applied 
to a given area of land, the physical product obtained per addi 
tional unit of value invested on the land tends to diminish con 
tinually Experience everywhere confirms the existence of this 
principle 

Any farmer knows that it is unprofitable to increase the in- 
tensity of use or cultivation of land beyond a certain point It is 
a generally accepted fact that, when population density m a 
nation increases beyond an optimum point, average productivity 
per capita diminishes, and hence poverty increases 

(See Economics) (W I K ) 

DIMINUENDO (It), diminishing, te, as used m music 
(abbr dim), in loudness, otherwise getting softer Decrescendo 
and the sign - have the same meaning 

DIMINUTION, a term m music applying when a given 
theme or passage is played m a “diminished” form, i e , m notes 
of shorter duration, “augmentation” signifying the converse 
procedure 

DIMITRIEYld, DRAGUTIN (1876-1917) Colonel, Serb- 
ian soldier and conspirator, was bom on Aug 17, 1876, and was 
the principal organizer of the conspiracy which ended in the mur- 
der (1903) of King Alexander (q v ) Obrenovich of Serbia and his 
wife Draga He was at first treated with great consideration by 
King Peter Karageorgevid, and advanced rapidly m his profes- 
sion He became lecturer m tactics at the Military Academy of 
Belgrade, and contributed largely to the reorganization of the 
Serbian army In time, however, he became estranged from the 
dynasty, and as the semiofficial “Narodna Obrana” was too luke- 
warm, in his opinion, he founded (May 1911) the secret society 
“Ujedmjenje ill Smrt” (Union or Death), a league composed 
mainly of officers, and known generally as “the Black Hand/’ 
which aimed at uniting all southern Slav districts, by no matter 
what means Tins league, and Dimitnevid himself, took an active 
part m the comitadji warfare m Macedonia, and also in the anti- 
Austrian propaganda in Bosnia 

In June 1913 Dimitnevid was appointed chief of intelligence 
of the Serbian general staff He was the pnme author and or- 
ganizer of the murder of Sarajevo The “Black Hand” had quar- 
relled with the civilian administration and Radical party over the 
latter’s administration in Macedonia On Dec 15, 1916, Dimi- 
tnevid and his principal partisans were arrested at Salonika on a 
charge of conspiring to deliver the Serb front to the enemy, he 
was condemned to death for inciting to mutiny and conspiring to 
assassinate the crown pnnce (latet king) Alexander of Serbia, 
and shot June 1917 

Dimitnevid (commonly known as “Apis”) was a man of great 
courage, intelligence, patriotism and energy, but ruthless and ut- 
terly unscrupulous in his methods Personal details are given most 
fully m Boghichevich, Le Proems de Salontque (1927), while the 
evidence regarding the Sarajevo crime Is best given m R W 
Seton-Watson, Sarajevo (1927) 

DIMITY, denved from the Gr Sl/uros “double thread,” 
through the Ital dtmtto, “a kind of course linzie wolzie” (Flono, 
1611) , a cloth commonly employed for bed upholstery and dur- 
tains, and usually white, though sometimes a pattern is printed 
on it m colours It is stout in texture, and woven in raised 
patterns 
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DIMORPHISM, the property of assuming two forms In 
crystallography (qv), two substances which are identical m 
chemical composition but different in crystalline form, and conse- 
quently m others of their physical properties, are dimorphous 
In biology the word is used when there are two distinct vari- 
eties of an organism which freely interbreed, thus, m plants, the 
pm eyed and thrum eyed varieties of primrose ( Primula ) are 
examples of dimorphism, among animals, some female mimetic 
butterflies show dimorphism, changing their appearance to re- 
semble a different model (see Mimicry) , some birds, e g , certain 
owls, also exhibit dimorphism In addition, many animals exhibit 
sexual dimorphism (see Sex) in which the two sexes are sharply 
differentiated from one another, e g , deer, birds of paradise, many 
butterflies, etc 

DINAJPUR, a town and district of British India, m the 
Rajshah division of Bengal The population of the town in 1941 
was 28,190 The district has an area of 3,953 sqmi and a pop 
(1941) of 1,926,833 It is a flat alluvial plain broken in the south 
by a slightly elevated tract known as the Bannd, and in the north- 
west by low hills, along the banks of the Kulik nver The princi- 
pal nvers are the Atrai and Jamuna and the Karatoya, which 
forms the eastern boundary for 50 mi Rice is the staple agri- 
cultural product The district is partly traversed by the mam line 
of the Eastern Bengal State railway and by the line to Bihar, 
which takes off at Parbatipur Pillars and copperplate inscrip- 
tions have yielded numerous records of the Pala kings of Bengal 
Interesting rums exist at Devikot and Ghoraghat which were mili- 
tary stations under the early Mohammedan rulers of Bengal 
DINAN, a town of northwestern France, capital of an 
arrondissement m the department of Cdtes du Nord, 37 mi E of 
St Bneuc on the Ouest £tat railway Pop (1936) 11,711 
Dinan, a stronghold of the dukes of Brittany was besieged 
by the English under the duke of Lancaster in 1359, during which 
siege Du Guesclin and an English knight called Thomas of Can- 
terbury engaged m single combat 
Dinan stands on a height on the left bank of the Ranee (here 
canalized), some 17 mi above St Malo, with which it com- 
municates by means of small steamers It is united to the village 
of Lanvallay on the right bank of the nver by a granite viaduct 
130 ft in height The town is almost entirely encircled by the 
mediaeval ramparts, strengthened with towers and, on the south, 
a castle of the late r4th century, now a prison Three old gate- 
ways also remain The church of St Malo is late Gothic, that 
of St Sauveur, Romanesque and Gothic intermingled In the 
latter church a granite monument contains the heart of Bertrand 
Du Guesclin The quaint winding streets of Dinan are often 
bordered by mediaeval houses It is a tounst centre Near the 
town are the rums of the chateau and the Benedictine abbey at 
L6hon, and not far off is the now dismantled chateau of La 
Garaye Dinan is the seat of a subprefect There is trade in gram, 
cider, wax, honey, butter and other agricultural products Leather 
is manufactured 

DINANT, an ancient town in the province of Namur, Bel- 
gium, on the Meuse, with the station and the suburb of St 
Medard Pop (1939) 6,943 As early as the 7th century it was 
a dependency of the bishopric of Tongres From the 10th century 
to the French revolution it was a fief of the pnnee bishopric of 
Li6ge In 1040 a castle was built on a rock dominating the town In 
the i$tk century, with a population of 60,000, and 8,000 workers 
m copper, Dinant was one of the most flourishing cities in Walloon 
Belgium until it Incurred the wrath of Charles the Bold In 1466 
Charles, in his father's name, laid siege to Dmant, and earned the 
place by storm, killing most of fhe combatants In 1675 Dmant 
was taken by Louis XIV, and remained in French hands for 
nearly 30 years The citadel on the cliff, 300 ft or 408 steps 
above the town, was fortified by the Dutch m 1818, but was dis- 
mantled later. Half way up the cliff is the grotto of Montfat, 13th 
century 

The church of Notre Dame (13th century) stood immediately 
under the citadel, flanking the bridge, and was a remarkably 
complete illustration of Gothic architecture with 3 curious slate- 
covered spire shaped like a long pumpkin 


Dmant was practically destroyed in August 1914 during the 
German invasion, and 670 of its inhabitants wefe shot, but after 
1918 it was largely restored It again suffered heavily in the May 
1940 campaign 

Dinant is a summer resort and also a convenient central point 
for excursions into the Ardennes 

DIN APORE, a subdivisional town and cantonment of British 
India, in the Patna district of Bihar, on the right bank of the 
Ganges Pop (1941) 40,057 In 1857 the sepoy regiments here 
who had been allowed to retain their arms broke into open mutiny 
when an attempt was made to disarm them The majority crossed 
over the Son into Shahabad where they joined the rebels under 
Kuar Singh and laid siege to Arrah 
DINAR The monetary unit of Serbia, and since World War 
I, of Yugoslavia, divided into 100 paras At par, the dinar is 
equivalent to 2 982 cents in the currency of the United States 
Gold coins are of 20 and 10 dinars in denomination, and silver 
is corned into pieces of 5, 2, 1 and £ dinars, respectively Nickel 
coins circulate, in the form of 20, 10 and 5 paras, while bronze 
is struck into coins of 2 paras With the dinar equivalent to 1 76 
cents or about three farthings, 2 paras would be only i/iooth of 
a penny 

National bank notes circulate m Yugoslavia In 1920, 3,344,- 
000,000 dinars were outstanding, and by 1924 the volume had 
nsen to 6,000,000,000 Concurrently, the dollar exchange fell 
from 2 95 to 1 49 cents 

The world depression of the 1930s and the outbreak of World 
War II in 1939 caused further violent fluctuations in the exchange 
value of this and other currencies 
(See also Currency ) 

DINARD, a seaside town of northwestern France in the 
department of Ille-et-Vilaine Pop (1936) 6,541 The town, the 
chief watering place of Brittany, stands on a rocky promontory 
at the mouth of the Ranee opposite St Malo, which is about 1 mi 
distant It is a favourite resort of English and Americans, as well 
as of the French, its attractions being the beauty of its situation, 
the mildness of the climate and the good bathing It has two 
cgsraos and numerous luxurious hotels and elegant villas The 
adjoining watering places of St Enogat, St Lunaire and St 
Bnac are increasing in importance 
DINDIGUL, a town of British India, in the Madura district 
of Madras, 880 ft above the sea, 40 mi from Madura by rail 
Pop (1941) 56,27s, Dindigul is a trade centre, and has a consid- 
erable manufacture of tobacco, a large cotton ginning and press- 
ing factory, and tanneries The town has manufactures of cloth 
and safe locks and an export trade in cotton, coffee, gram and 
cardamoms Approximately one ninth of the population is Chris 
tian There is an industrial school The ancient fort, well pre- 
served, stands 350 ft above the town, this was formerly a position 
of great strategic importance, commanding passes into Madura 
from Coimbatore, and figured prominently m the military opera- 
tions of the Mahrattas m the 17th and 18th centuries, and of 
Hyder All in 1755 and the years which followed After being 
thrice captured by the British it was eventually ceded to the 
East India Company 

DINDORF, KARL WILHELM (1802-1883), German 
classical scholar, was bom at Leipzig After completing F 
Invemizi’s edition of Aristophanes (1826), and editing several 
grammarians and rhetoricians, he was, in 1828, appointed extra 
ordinary professor at Leipzig, a post which he resigned in 1883 
He edited Athenaeus (1827) and the Greek dramatists, both 
separately and combined in his Poetoe scemci Graeci (1830 and 
later editions) He also wrote a work on the metres of the Greek 
dramatic poets, and compiled special lexicons to Aeschylus and 
Sophocles He edited Procopius for Niebuhr’s Corpus of the 
Byzantine writers, and between 1846 and 1851 brought out at 
Oxford an important edition of Demosthenes, he also edited 
Lucian and Josephus for the Didot classics His last important 
editorial labour was his Eusebius of Caesarea (1867-71) Much 
of his attention was occupied by the republication of Stephana's 
Thesaurus (Pans, 1831-65), chiefly executed by him and his 
brother Ludwig, a work of prodigious labour and utility 
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His brother Ludwig (1805-1871) led so secluded a life that 
many doubted his existence, and declared that he was a mere 
pseudonym The important share which he took m the edition 
of the Thesaurus is nevertheless authenticated by his own signa 
ture to his contributions He also published valuable editions of 
Polybius, Dio Cassius and other Greek historians 

D’INDY, PAUL - MARIE - THEODORE - YINCENT 

(1851-1931), French musical composer, was born in Paris on 
March 27, 1851 He studied composition and the organ at the Pans 
Conseivatoire under Cesar Franck, and obtained the grand prize 
offered by the city of Paris in 1885 with Le Chant de la Cloche, a 
dramatic legend after Schiller His principal works include the 
symphonic trilogy Wallenstein, the symphonic works entitled 
Saugefleurie, La Foret enchantee, Jstar, Symphome sur un air 
montagnard frangais, overture to Anthony and Cleopatra, Ste 
Marie Magdeleme, a cantata, Attendee mot sous I’orme, a one act 
opera, Fervaal, a music drama m three acts, and La Legende de 
Samt-Chnstophe, a hybrid work, part oratono, part opera, part 
symphony, containing some of his finest music Vincent d’lndy 
was perhaps the most prominent among the disciples of Cesar 
Franck He was guided by the loftiest ideals and few musi 
cians laboured more strenuously or disinterestedly in the service 
of art His opera Fervaal, which is styled “action musicale,” is 
constructed upon the leading motive system Its legendary sub- 
ject recalls both Parsifal and Tristan, and the music is also sug- 
gestive of Wagnerian influences As founder and director of the 
Schola Cantorum d’lndy did magnificent work as a teacher, and 
the briefest record of his activities would be incomplete which 
omitted reference to his indefatigable propagandist labours on 
behalf of his master, Cdsar Franck 

DINEIR, also Dinar or Geyikler, a kaza in the vilayet of 
Afiun Qarahisar in Turkey, built amid the rums of Celaenae- 
Apamea, near the sources of the Maeander Population, 36,117 
It lies on the Smyma-Egerdir railway (see Apamea) 

DINGAAN see Zululand 

DINGELSTEDT, FRANZ YON (1814-1881), German 
poet and dramatist, was born at Halsdorf, m Hesse Cassel, on June 
30, 1814 He studied at Marburg, became schoolmaster at Cassel 
(1836) and at Fulda (1838) In 1839 produced a novel, I Inter 
der Erde, and in 1841 the book by which he is best remembered, 
the Lieder ernes kosmopolitischen Nachtwachters These poems, 
which expressed the liberal aspirations of his time, determined his 
career, and in 1841 he joined the staff of the Augsburger allge- 
meme Zeitung In 1843 the satirist of German pnnces accepted, to 
the general surprise, the appointment of private librarian to the 
king of Wurttemberg, and in the same year he married the Bohe- 
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(.1879), Die Amazone, a society novel (.18097, translations 01 sev- 
eral of Shakespeare’s comedies, and several writings dealing with 
questions of practical dramaturgy He was ennobled in 1867 by 
the king of Bavaria, and m 1876 was created Freiherr by the em- 
peror of Austria Dmgelstedt was one of the founders of the Ger- 
man Shakespeare Society 

Dingelstedt’s Samtltche Werke (12 vols , 1877-78), is incomplete On 
his life, see, besides the autobiography mentioned above, J Rodenberg, 
Heimatennnerungen an F Dmgelsledt (1882), and F Dmgelstedt , 
Blatter aus semem Nachlass (a vols , 1891) 

DINGHY, a boat of greatly varying size and shape, used 
on the rivers of India, the term is applied also, m certain distncts, 
to a larger boat used for coasting purposes The name was 
adopted by the merchantmen trading with India, and is now 
generally used to designate the small extra boat kept for gen- 


eral purposes on a man of war or merchant vessel, ind also, on 
the Thames, for small pleasure boats built for one or two pairs 
of sculls 

DINGLE, a seaport and market town of Co Kerry, Eire 
Dingle bay Pop (1936) 1,800 
The town, a mackerel-fishing cen- 
tre, was important in the iCth 
century as a se iport, and had also 
a noted manufacture of linen It 
was incorporated by Queen Eliza- 
beth and returned two members 
to the Irish parliament until the 
Union 

DINGO or WARRIGAL 

(Cams dingo), the native Aus 
tralian dog It is a sandy brown, 
stoutly-built animal, intermedi 
ate in size between a wolf and 
a jackal There are often white 
markings on the underside, tip 
of tail and feet Cranially, it resembles the oldest domestic dogs 
of Europe After white settlers went to Australia, domestic dogs 
crossed with the dingo, and few pure dingoes are to be found 
in certain regions The dingo was without doubt brought to Aus- 
tralia by the Austrahan Blacks when they first settled the con- 
tinent 

Owing to the introduction of the rabbit, which affords it a 
staple food supply, the dingo has recently increased m numbers 
to such an extent as to become a serious menace to the sheep- 
farmers in many parts of Australia It hunts singly or in pairs, 
more rarely in small packs of five or six 

Fossil remains of the dingo are found in the Austrahan Fleisto 
cene mixed with bones of giant marsupials (J E Hi) 

DINGWALL, royal and small burgh and the county town of 
the shire of Ross and Cromarty, Scotland Pbp (1938) 2,828 It is 
near the head of Cromarty Firth where the valley of the Peffery 
unites with the alluvial lands at the mouth of the Conon, 18^ mi 
N W of Inverness by the L M S R Its name, derived from 
the Scandinavian Thmgvollr, “field or meetingplace of the thing,” 
or local assembly, preserves the Norse origin of the town, its 
Gaelic designation is Inverpefferon, “the mouth of the Peffery ” 
The 18th century town house (largely rebuilt in 1905) and some 
remains of the ancient mansion of the once powerful earls of 
Ross still exist A tower has been built on Mitchell hill to the 
south of the town m memory of Brig General Sir Hector Mac- 
donald, who was born near Dingwall The town has an important 
com market and auction marts, and a distillery Some shipping is 
carried on at the harbour at the mouth of the Peffery, about a 
mile below the burgh Branch railways run to Strathpeffer and to 
Strome Ferry and Kyle of Lochalsh (for Skye) Alexander II 
created Dingwall a royal burgh in 1226, and its charter was 
lenewed by James IV On the top of Knockfarrel, a hill about 
3 mi to the west, is a large and very complete vitrified fort with 
ramparts 

DINIZ DA CRUZ E SILVA see Cruz e Silva, Antonio 
Diniz da 

DINIZULU see Cetywayo and J v Zululand 

DINKA see Nilot.es 

DINKELSBUHL, a town of Germany, in the Land of 
Bavaria, on the Worrutz, 16 mi N from Nordlingen by rail 
Population 5,180 Fortified by the emperor Henry I, Dinkels- 
buhl received in 1305 the same municipal rights as Ulm, and 
obtained m 1351 the position of a free imperial city, which it 
retained till 1802, when it passed to Bavaria Its municipal 
code, the Dmkelsbuhler Recht, published in 1536, and revised in 
1738, contained a very extensive collection of public and private 
laws It is still surrounded by old walls and towers The Deutsches 
Haus, the ancestral home of the counts of Drechsel-Deufstetten, 
is of the German renaissance style of wooden architecture 
Brushes, gloves, stockings and gingerbread are the chief manu- 
factures 

DINNER, the chief meal of the day,' eaten either in the middle 
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of the day or m the evening The word “dme” comes through 
Fr from Med Lat dismre, for disjejunare, to break one’s fast 
{jejunmm) , it is, therefore, the same word as Fr dejeuner , to 
breakfast, in modem France, to take the midday meal, diner 
being used for the later repast 

DINOFLAGELLATA, single celled organisms (class Flag- 
ellata), with plant like metabolism, which are present as part of 
the floating fauna (plankton) of pools, lakes and the sea They 
form a certain part of the food supply of other animals (e g , of 
fish larvae) (See Protozoa ) 

DIN ORNITHIDAE . see Moa 

DINOSAURIA, the dominant land animals of the Mesozoic 
era, they form two orders of reptiles related to the crocodilians 
and the ancestors of the birds Although certain of the earlier 
or more primitive forms were of small size, the dinosaurs as a 
whole tended to be of gigantic proportions , some members of the 
group were the largest animals that ever walked the earth A 
fair number of dinosaurs were flesh-eaters, but a majority aban- 
doned this mode of life for an herbivorous diet The primitive 
dinosaurs were bipeds, and various types remained bipedal 
throughout the history of the group, xn both orders, however, 
many herbivorous forms reverted to a four footed gait 
The two dinosaur orders are termed the Saurischia and the 
Ormthischia, the names referring to the fact that in the first order 
the structure of the characteristic hip bones was tairly compar- 
able to that of other reptiles, whereas m the second order these 
elements were more bird-like The oldest saunschians were com- 
mon reptiles of the late Triassic, most were small, lightly-built 
carnivorous bipeds of which Podokesaurus (fig 6) is typical 
Some of the saunschians remained relatively small throughout 
the Mesozoic Omitholestes of the Jurassic (fig i) probably 
weighed Little more than a turkey, and a European contemporary, 
C\v bso n n'i‘Kus, wa, no laracr than a ch rken In the Cretaceous 
S ~ut, i on im nhhouelt a*- Luge a* an o-, urh v as i s'ende Iv 
L'nlr and pcr='-icntlv piu.iune dc'caid.nt or tne»c old* r fonns 
1-om seen prm ill e «aunsi) ii'iis aio-,c the gni’L flc-,h-e.' ing 
bpeds B ilie a d of n>e Tra-sic Lbeic wee Mrcid’ loi.is of 
lonsiuerable s’7t and, n the Tumble, 1'n 1 nn fog aj i*s 
repres '-dative or ,> group of predators able to coot Mill nnv 
mmal of it' diy Soil I irgcr cririvorea cvol to in the freu- 
ttous Tyt‘ nuujrurM (fig 3) stood nu ib 20 it mcl. m b .nxM 
pof, die hind lego are masaielj built in contract wun the tins 
useless ‘ arms ” The skull, 4 ft in length, was armed with 
daggerlike teeth 6 m or more m length 
These bipedal carnivores are generally considered to constitute 
a suborder Theropoda of the saunschians In strong contrast to 
them are the members of the suborder Sauropoda, the amphibious 
dinosaurs, which reached their peak in the late Jurassic Some 
large late Tnassic sauropods tended to change from flesh eating 
to plant feeding In the Jurassic their descendants had reverted 
to a four-footed life and appear to have spent much of their 
time as inhabitants of lagunal areas rich in soft vegetation 
Brontosaurus (fig 7), the “thunder lizard,” is a characteristic 
=auropod Reaching a length of 67 ft in one mounted specimen 
this animal is estimated to Lave weighed peih&ps 3, tons Hie 
small head bore but a few -ample peg teeth, the tood material 
must have been a very soft tvpe of vegetation The limns are 
massive^ built in elephantlike columnar fashion, a construction 
necessary for an annral of such great weight Even so, it seems 
doubtiul if sauropoda could have emerged onto land to any 
extent, they presumably spent most of their h es in the lagoons, 
buoved up bv the water 

Dtplodotus (fig 11), originals or rcpliLas of wh ch are found 
J n many museums, was longer (a mounted skeleton measures 
8/4 ft ) but more slenderlv built, and weighed perh-ps but 25 
tons The true giant of the group was Brarl losaunis (ng 4), 
known both from North America and Tast Atrica In this torm’ 
estimated to have weighed as much as 50 tons the tail vas short 
but the body massive The fronL legs weie longer than the hind, 
in contias* to typical dinosaur build, and the neck was long 
In consequence the head was high enough to have seen over a 
thri.e-hto r v balding, Bracfuosaurus could have lived in relatively 


deep bodies of water 

The second of the dinosaur orders is that of the Ormthischia, 
easily recognized osteologically by the bird like, four-pronged 
structure of the pelvic bones Unlike the saunschians, these 
dinosaurs were, from the first, plant eaters There were usually 
numerous leaf-shaped teeth m the back of the jaws for the treat- 
ment of vegetable food, but teeth were almost always absent from 
the front of the mouth, where a horny bill or beak was present 
The ormthischians were slower to develop than their reptile- 
like cousins, for they are practically unknown in the Triassic 
The primitive bird like forms constituted the suborder Ornitho- 
poda These were bipeds, of which the more primitive genera, 
such as Camptosamis (fig 8), were relatively small and lightly 
built The front legs were never as strongly reduced in size as 111 
the case of the bipedal saunschians, and it is probable that a four- 
footed gait was retained to some extent Iguanodon (fig 10) was 
a larger and more heavily built genus from the Lower Cretaceous 
of Europe, the thumb was developed as a spikelike defensive 
weapon Best known of omithopods were the duck-billed dino- 
saurs of the late Cretaceous, such as Anatosaurus [ Trachodon ] 
(fig 9) These were amphibious reptiles with webbed feet (1m- 
piessions have been found of the skin of “mummified” indi- 
viduals) In many duckbills the bones surrounding the nose ex- 
panded mto a curious crest or “horn” above the head, this 
contained the air passage from the nostnls and may have devel- 
oped m connection with the water-dwelling habits of the group 
As among the saunschians, so m the ormthischians we find 
a strong tendency for increase in size to be accompanied by a 
reversion to a four-footed gait In correlation with the need 
for protection against contemporary carnivorous dinosaurs, we 
find that these quadrupeds universally developed defensive struc 
tures of some sort Three subordinal groups may be distinguished 
The Stegosauna are the characteristic armoured dinosaurs of the 
Jurassic, Stegosaurus (fig 12) of North America is the best 
known of the group, there were related genera in Europe and 
Africa The head was small , the short front legs, contrasted with 
the long hmd limbs, are indicative of the earlier bipedal stage m 
the animal’s ancestry The flanks of the animal appear to have 
been unprotected, and the armour consisted merely of two rows 
of large bony plates extending upward from the back, and paired 
spines borne on the tail In Stegosaurus, as in certain other 
dinosaurs, the spinal cord shows an enlargement in the hip 
region, larger than the brain This indicates a high development 
of local reflexes for the movement of the hmd legs It will be 
noted that in large dinosaurs it would have taken an appreciable 
amount of time for a nerve impulse to travel up the trunk to 
the brain and back, with consequent problems m the attainment 
of accurate muscular co ordination 
In the Cretaceous dinosaur beds the stegosaurs are replaced 
by the Ankylosauna Ankytosaurus, Palaeosctncus and their allies 
were armoured forms of a very different sort, sometimes termed 
“reptilian tanks ” The body was low, broad and flattened The 
trunk was completely covered above by an armour of larger and 
'mallei bony phtes which foiled a carapace «omiwh<it compu- 
-hle to that ol a turtle The limbs were deiendtd bv cpines pro- 
ju eng ou'w'rd Horn iht bodv armoui The broad head and short 
nick 1 ere pio tued bv bone above, and thL short tail wa-, sheathed 
n aimo lr and somclin cs furnished with spikes at its up The 
atikv'o aurs are not stegosaur defendants but evolved inde- 
pendent fiom biped d nnce'tors 

\ final croup i- that or the Ceratopua the homed dinosaurs 
of the l’te Cretaceous, mmnlv round 111 North America The 
large head 'eiminated m a powerful rutting beak Tvpical genera 
developed mas-ive bonj horns a median one above the nose and 
paired horns somewhat comparable to those 01 cattle, over the 
orbits In Triccratops ("fig 5) the nasal hom was small, the 
paired horns large, in Monoelontus the ie\er=e was the case, the 
nasal hom being the prominent one Back of the skull region 
proper, the skull roof is extended into a great frill of bone pro- 
tecting the neck region— a ravounte place for the attack of carni- 
vores The body stockilj built and four-footed carried no 
armour, although presumably there was a tough hide 
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AMERICAN MUSEUM OF NATURAL HISTORY 47 FT IN LENGTH (4) BRAC HIOSAURUS WEIGHING PERHAPS SO TONS (5) TRICERATOPS 20 TO ZS FT 
LONG (6) PODOKESAURUS LENGTH ABOUT 4 FT (7) BRONTOSAURUS BASED UPON A SPECIMEN IN THE AMERICAN MUSEUM OF NATURAL HISTORY 
67 FT LONG (9) CAMPTOSAURUS ABOUT 10 FT LONG (9) ANATOSAURUS (TRACHODON) BASED UPON THE MOUNTED SKELETON IN THE YALE 
UNIVERSITY MUSEUM LENGTH Z9 FT (10) IGUANODON (II) DIPLODOCUS BASED UPON THE MOUNTED SPECIMEN IN THE CARNEGIE MUSEUM LENGTH 
87/ 2 FT I (IZ) STEGOSAURUS BASED UPON THE MOUNTED SKELETON IN THE YALE UNIVERSITY MUSEUM LENGTH ABOUT 20 FT 


A primitive ceratopsian stage is that represented by Protocera- 
tops of Mongolia This was a small reptile, in which the frill 
and other ceratopsian characters were present, but in which there 
is practically no trace of horns Protoceratops is famous as the 
one dinosaur in which the reproductive habits are well known 
In Mongolia, clutches of eggs undoubtedly laid by this reptile 
have been discovered neatly arranged in a nest-like depression in 
the ancient sands, and nearby in the same area, there was ap- 
parently a dinosaur “nursery,” with numerous skeletons of young 
individuals 

Almost all of the major dinosaur groups were still flourishing 
in the latter part of the Cretaceous penod closing the Mesozoic 
era or age of reptiles , at the opening of the succeeding Tertiary 
penod, all were extract, and the mammals were rapidly evolving 
to replace them as rulers of the earth What caused this spec- 
tacularly sudden extinction of the dinosaurs is far from clear 
It is probable, however, that geologic events may have been a 
major factor In late Cretaceous times many new mountain chains 
(including the Rockies) were arising and in consequence there 
may have been marked climatic and other environmental changes 
disadvantageous to such specialized forms Perhaps related to 
climatic changes, we find that the world flora changed notably at 
the close of the Cretaceous , probably many of the herbivorous dino- 
saurs were unable to adapt themselves to new types of vegetation 
as a food supply The extinction of carnivorous dinosaurs would 
necessarily follow that of the herbivores upon which they preyed 
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DINOSAUR NATIONAL MONUMENT, a reservation 
(190,801 65 ac m area) located in northeastern Utah and north- 
western Colorado, U S , about 1 2 mi east by north of Vernal, Utah 
The reservation, created Oct 4, 1915, contains fossil remains of 
prehistoric animal life of great scientific interest 

DENOTHERIUM (Deinoiherium), a genus of large ex- 
tinct mammals allied to the mastodons and elephants and belong- 
ing, with these, m the order Proboscidea (q v ) Deinotheres are 
particularly abundant m the late Miocene and early Pliocene of 
Europe, where complete skeletons have been found, but the> 
also ranged widely in Asia and Africa and are known from 
the early Miocene to the Pleistocene The deinotheres were 8 
to 12 ft m height, about the same size as living elephants 
The body was elephantlike and the animal had a trunk, but 
the tusks were in the lower, not upper, jaws and they pointed 
downward and backward The grinding teeth, normally five 
m each jaw, were transversely crested and mastodonhke 

(G G Sx) 

DINTER, GUSTAV FRIEDRICH (1760-1831), German 
divine and educator, was bom on Feb 29, 1760, at Boma, Saxony 
He was educated at Leipzig university, and while pastor of a 
village near Boma, became interested in the training of teachers 
From 1797 to 1807 he was principal of the Dresden normal school, 
and after founding a progymnasium at Goemitz, m 1816 was ap- 
pointed inspector of schools of the province of Prussia and shortly 
afterwards professor of theology at Koemgsberg university In 
education, Dmter introduced the methods of Pestalozzi and in 
his famous Schullehrer-bibel (1826-30) advocated the use of the 
Bible as an authority in religion only, not in science He died at 
Koemgsberg on May 29, 1831 

See SSmthche Schnjten, 42 Bdc (Neustadt, 1840-51), and his 
autobiography (Neustadt, 1829) 

DINWIDDIE, ROBERT (1693-1770), British colonial 
governor of Virginia, was born near Glasgow, Scotland, m 1693 
From the position of customs clerk m Bermuda, which he held 
in 1727-38, he was promoted to be surveyor-general of the cus- 
toms “of the southern ports of the continent of America," as a 
reward for having exposed the corruption in the West Indian cus- 
toms service In 1751-58 he was lieutenant-governor of Virginia 
He was energetic m the discharge of his duties, but aroused mUeh 
animosity among the colonists by exacting heavy fees It was 
his chief concern to prevent the French from building m the Ohio 
valley a chain of forts connecting their settlements in the north 
with those on the Gulf of Mexico, and in the autumn of 1753 hi 
sent George Washington to Ft Le Boeuf, a newly established 
French post at what is how Waterford, Pa , with a message 
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demanding the withdrawal of the French from English territory 
As the French refused to comply, Dinwiddle in the spring of 1754 
sent Washington with an armed force toward the forks of the 
Ohio river “to prevent the intentions of the French in settling 
those lands ” In May Washington encountered a French force at 
Great Meadows, in what is now southwestern Pennsylvania, and 
a skirmish followed which precipitated the French and Indian 
War Dinwiddle’s appeals to the home government, however, re- 
sulted in the sending of General Edward Braddock to Virginia 
with two regiments of regular troops, and at Braddock’s call Din- 
widdie and other colonial governors met at Alexandria, Va , in 
April 175s, and planned the initial operations of the war Din- 
widdle’s administration was marked by a constant wrangle with the 
assembly over money matters, and its obstinate resistance to 
military appropriations caused him in 1754 and 1755 to urge the 
home government to secure an act of parliament compelling the 
colonies to raise money for their protection In Jan 1758 he left 
Virginia and lived in England until his death at Clifton, Bristol, 
July 27, 1770 

The Official Records of Robert Dinwiddle, Lieutenant-Governor of 
Virginia (1751-38), published in two volumes, at Richmond, Va, 
in 1883-84, by the Virginia Historical Society, and edit by R A 
Brock, are of great value for the political history of the colonies in 
this period 

DIO CASSIUS (more correctly Cassius Dio) COC- 
CEIANUS (c ad 150-235), Roman historian, born at Nicaea in 
Bithyma His father was Cassius Apromanus, governor of Dal- 
matia and Cilicia under Marcus Aurelius, and on bis mother’s side 
he was the grandson of Dio Chrysostom After his father’s death 
Dio Cassius went to Rome (180) and became a member of the 
senate During the reign of Commodus, Dio practised as an advo- 
cate and held the offices of aedile and quaester He was raised to 
the praetorship by Pertinax (193) but did not assume office till the 
reign of Septimius Severus, with whom he was for a long time on 
intimate terms By Macrmus he was entrusted with the adminis- 
tration of Pergamum and Smyrna, and on his return to Rome be 
was made consul ( c 220) After this he obtained the proconsul 
ship of Africa, and again on his return was sent as legate succes- 
sively to Dalmatia and Pannoma He was granted a second con- 
sulship by Alexander Severus, in 229, but soon afterwards retired 
to Nicaea, where he died Before wntmg his history of Rome 
(Romaika) , Dio Cassius had dedicated to Severus an account of 
various prodigies which had presaged his elevation to the throne 
(perhaps the ’Ev^ia attributed to Dio by Suidas), and had also 
wntten a biography of his fellow countryman Arrian The history 
of Rome, which is written in Greek, consisted of 80 books, begin- 
ning with the landing of Aeneas in Italy and ending with the reign 
of Alexander Severus (222-235) We possess books 36-60 (68 

■ no' * j 1 ( - . 1” n I 0 > ‘ 1 . 1 ■ ° 1 

1 li 1 . 1 1 .! 1 1 I » < 111 1 , 1 b 


11 ' « < ) - , - 0 i 11 

1 p < ( 1 1 < I iir In % ■ , 

, C" 1 «. ( 1 if 1 1 . 1 1 O III ’ i ■ t 

.11’ 1 >hJt rwi, . 1 .■ I>,i « 1 

f .*1 « 1 < . .i'ii - f' 1 



circumscription in which administration was exercised The word 
is equivalent to “assize-distncts ” But in the reorganization of 
the empire, begun by Diocletian and completed by Constantine, 
the word “diocese” acquired a more important meaning, the em- 
pire being divided into twelve dioceses, of which the largest — 
Onens — embraced sixteen provinces, and the smallest — Britain — 
four (see Rome Ancient History, and W T Arnold, Roman 
Provincial Administration, pp 187, 194-196, which gives a list of 
the dioceses and their subdivisions) The organization of the 
Christian church in the Roman empire following very closely the 
lines of the civil administration (see Church History), the 
word diocese, in its ecclesiastical sense, was at first applied to the 
sphere of jurisdiction, not of a bishop, but of a metropolitan 
For exceptions see Hinschius n p 39, note 1 The word, how- 
ever, survived in its general sense of "office” or “administration,” 
and it was even used during the middle ages for “parish” (see 
Du Cange, Glossanum, s “Dioecesis” 2) 

The practice, under the Roman empire, of making the areas 
of ecclesiastical administration very exactly coincide with those 
of the civil administration, was continued in the organization of 
the church beyond the borders of the empire, and many dioceses 
to this day preserve the limits of long vanished political divisions 
The process is well illustrated in the case of English bishoprics 
But this practice was based on convenience, not principle, and 
the limits of the dioceses, once fixed, did not usually change with 
the changing political boundaries Thus Hincmar, archbishop of 
Reims, complains that not only bis metropolitanate (dioecesis) 
but his bishopric (parochm) is divided between two realms under 
two kings, and this inconvenient overlapping of jurisdictions 
remained, in fact, very common in Europe until the readjust 
ments of national boundaries by the territorial settlements of the 
19th century In principle, however, the subdivision of a diocese, 
m the event of the work becoming too heavy for one bishop, was 
very early admitted, e g , by the first council at Lugo m Spain 
(569), which erected Lugo into a metropolitanate, the consequent 
division of diocese being confirmed by tfie king of the second 
council, held m 572 Another reason for dividing a diocese, and 
establishing a new see, has been recognized by the church as duly 
existing “if the sovereign should think fit to endow some principal 
village or town with the rank and privileges of a city” (Bingham, 
lib xvu c 5) But there are canons for the punishment of such 
as might induce the sovereign so to erect any town into a city, 
solely with the view of becoming bishop thereof Nor could any 
diocese be divided without theconsent of the primate 

In England an act of parliament is necessary for the creation 
of new dioceses In the reign of Henry VIII six new dioceses 
were thus created (under an act of 1539) , but from that time 
onward until the 19th century they remained practically un- 
changed 

By the ancient custom of the church the bishop takes his title, 
not from his diocese, but from his see , % e , the place where his 
cathedral is established Thus the old episcopal titles are all de- 
rived from cities 

See Hinschlua, Kirchenrecht, li 38, etc , Joseph Bmgham, Ongmes 
ecclestastteae, 9 vols (1840), Du Cange, Glossanum, s “Dioecesis”, 
New English Dictionary (Oxford, 1897) , s "Diocese ’’ 

DIO CHRYSOSTOM (the “golden mouthed”), (cad 40- 
115), Greek sophist and rhetorician, was born at Prusa (mod 
Brusa), a town at the foot of Mount Olympus m Bithyma Al- 
though he did much to promote the welfare of his native place, 
he became so unpopular there that he migrated to Rome, but, 
having incurred the suspicion of Domitian, he was banished 
from Italy He wandered about m Thrace, Mjsia, Scythia and 
the land of the Getae He returned to Rome on the accession of 
Nerva, with whom and his successor Trajan he was on in tima te 
terms During this period he paid a visit to Prusa, but, disgusted 
at his reception, he went back to Rome The place and date of 
his death are unknown, it is certain, however, that he way alive 
in ii2, when the younger Pliny was governor of Bithyma 

Eighty orations have come down to us under his name, the 
Connthtaca, however, is generally regarded as spurious, and is 
probably the work of Favonnus of Arelate Of the extant ora- 
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tions the following are the most important Borysthemtica 
(xxxvi ), on the advantages of monarchy, addressed to the people 
of Olbia, and containing information about the Greek colonies on 
the Black sea, Olympica (su ), in which Pheidias is represented 
as setting forth the principles which he had followed m his statue 
of Zeus, one passage being supposed by some to have suggested 
Lessing’s Laocoon, Rhodtaca (xxxi ), an attack on the Rhodians 
for altering the names on their statues to those of famous men 
of the day , De regno (1 iv ) addressed to Trajan and describing 
the stoic ideal kingship, De Aeschylo et Sophocle et Eunpide 
(I11 ), a comparison of the treatment of the story of Philoctetes 
by the three tragedians, and Philoctetes (hx ), a summary of the 
prologue to the lost play by Euripides In his later life, Dio, who 
had originally attacked the philosophers, himself became a con 
vert to Stoicism To this period belong the essays on moral sub- 
jects, such as the denunciation of various cities (Tarsus, Alex- 
andria) for their immorality Most pleasing of all is the Euboica 
(vii ), a description of the simple life of the herdsmen and hunts- 
men of Euboea Amongst his lost works were attacks on phi- 
losophers and Domitian, and Getica, an account of the manners 
and customs of the Getae 

Bibliography — J J Reiske (Leipzig, 1784) , A Empenus (Bruns 
wick, 1844) , L Dmdorf (Leipzig, 1857, adds nothing fresh) , H von 
Arnim (1803-96) G de Bud6 <1916) The ancient authorities for his 
life are Philostratus, Vtt , Soph 1 7, Photius, Bibliotheca cod 209, 
Suidas, i v , Synesius, A lav On Dio generally see H von Arnim, 
Leben und Werke des Dion von Prusa (1898) , C Martha, Les Moral- 
tstes sous Vempire romam (1865) , W Christ, Geschickte der gnech- 
tschen Lileratur (1898), § 520, J E Sandys, History of Classical 
Scholarship (and ed 1906) , W Schmid in Pauly Wissowa’s Realency- 
klopadte, v pt I (1903) , L Francois, Dion Chrysostome (1922) 
(edition with French translation of De regno IV , and Fabula Lybico, 
with a discussion of the mss and editions) The Euboica has been 
abridged by J P Mahaffy m The Greek World under Roman Sway 
(1890), and there is a translation of Select Essays by Gilbert Wake- 
field (1800) 

DIOCLETIAN (Gaius Aurelius Valerius Diocletianus) 
(ad 245-313), Roman emperor 284-305, is said to have been 
bom at Dioclea, near Salona, m Dalmatia His original name 
was Diodes Of humble origin, he held important military com- 
mands under the emperors Probus and Aurehan, and accom- 
panied Carus to the Persian War After the death of Numenanus 
he was chosen emperor by the troops at Chalcedon, on Sept 17, 
284, and slew with his own hands Arrius Aper, the praefect of 
the praetorians Having been installed at Nicomedia, he received 
general acknowledgment after the murder of Cannus In con 
sequence of the rising of the Bagaudae in Gaul, and the threaten- 
ing attitude of the German peoples on the Rhine, he appomted 
Maximian Augustus in 286, and, in view of further dangers and 
disturbances m the empire, proclaimed Constantius Chlorus and 
Galerius Caesars in 293 Each of the four rulers was placed at a 
separate capital — Nicomedia, Mediolanum (Milan), Augusta Tre 
virorum (Trier), Sirmium This amounted to an entirely new 
organization of the empire, on a plan commensurate with the 
work of government which it now had to carry on Diocletian 
abdicated his sovereignty on May 1, 305, and retired to Salona, 
where he died eight years afterwards (others give 316 as the year 
of his death) The end ot his reign was memorable for the perse- 
cution of the Christians He hoped to strengthen the empire by 
reviving the old religion, and the church as an independent State 
appeared to be a standing menace to his authority Under Dio- 
cletian the senate became a political nonentity, the last traces of 
republican institutions disappeared, and were replaced by an abso- 
lute monarchy He wore the royal diadem, assumed the title of 
lord, and introduced the whole ceremonial of Eastern monarchy 
His first work was the reform of the administration of the em- 
pire, this is partly dealt with under Rome Ancient History, 
and a bnef summary is all that can be attempted here The 
titular supremacy of Italy disappears, and a uniform system of 
administration comes into play throughout the empire Beginning 
with Diocletian, local autonomy gradually disappears, and the em- 
pire is administered by a huge bureaucracy, entirely dependent on 
the emperor The empire was sick of civil war and continual 
insecurity, and Diocletian and his successors saved it at the price 
of practically destroying its economic and political life The old. 


regular, intricate system of taxation was abolished, and a sirnph 
fied, but oppressive and inelastic system substituted, which was 
really a systematization of the practice of exacting forced contri 
butions of produce and labour, based on acreage, which resulted 
m the country people becoming compulsorily tied to their land 
The responsibility for the city taxes was put on the members 
of the municipal councils In the military sphere Diocletian only 
laid the foundations of the new system, which was the work of 
Constantine, but he took the first steps by largely incieasing the 
numbers of the army His attempted stabilization of prices (see 
Diocletian, Edict of) was a failure In addition, he adorned 
the city with numerous buildings, such as the thermae, of which 
extensive remains are stiI T standing (see Aurelius Victor, de 
Caesanbns 39, Eutropius ix 13, Zonaras xn , 31) The problem 
before Diocletian was much the same as that before Augustus but 
the conditions were much more unfavourable “By his genius 
Augustus succeeded in restoring not only the State but also the 
prosperity of the people Diocletian and Constantine sacrificed 
the interests of the people to the preservation of the State ” 

See M Rostovtzev, Social and Economic History of the Roman 
Empire (1926) , and Rome, History 
DIOCLETIAN, EDICT OF, an imperial edict (ad 301) 
fixing a maximum price for provisions and other articles, and a 
maximum rate of wages Incomplete copies of it have been dis- 
covered, the first (in Greek and Latin) in 1709, at Stratomcea in 
Caria, containing the preamble and the beginning of the tables 
down to No 403 A second fragment (now in the museum at Aix, 
in Provence) was brought from Egypt m 1809, it adds the titles 
of the emperors and Caesars, and the number of times they had 
held them, whereby the date can be determined Other fragments 
have been found, eg, at Elatea, Plataea, and Megalopolis Latin 
being the official language all over the empire, there was no official 
Greek translation All the fragments come from the provinces 
which were under the jurisdiction of Diocletian, * e , the eastern 
portion of the empire No traces have been found m the western 
empire The articles mentioned in the edict, giving their relative 
values at the time, include cereals, wine, oil, meat, vegetables, 
fruits, skins, leather, furs, foot-gear, timber, carpets, and articles 
of dress, and the wages range from those of the ordinary labourer 
to those of the professional advocate The unit of money was a 
copper coin introduced by Diocletian, of which the value has been 
fixed at one-fifth of a penny The punishment for exceeding the 
prices fixed was death or deportation The edict was a well-in- 
tended but abortive attempt to meet the distress caused by several 
bad harvests and commercial speculation The actual effect was 
disastrous, and the edict soon fell into abeyance 
See Corpus Inscnptionum Latmarum , Lartantius, De mortibus 
persecutorum, a contemporary who, as a Christian, writes with natural 
bias against Diocletian, J E Sandys, Companion to Latin Studies 
(1921), with useful bibliography There is an edition of the whole 
edict by Mommsen, with notes by H Blumner (1893) 

DIODATI, GIOVANNI (1576-1649), Swiss Calvinist, was 
bom m Geneva on June 6, 1576, of a refugee Protestant family 
from Lucca In 1606 he became professor of theology, m 1608 
pastor at Geneva, and in 1609 succeeded Beza as professor of 
theology Diodati is chiefly famous for his Italian translation of 
the Bible (1603, edited with notes, 1607) He died at Geneva on 
Oct 3, 1649 

Among his other works are his Annotationes m Biblia (1607, Eng 
trans , 1648) and polemical treatises, 'uch as De fictitio Pontificiorum 
Purgatono (1619) , De msta secession e Reformatorum ab Ecclesta 
Romana (1628) , De Antichnsto, etc He also published a French 
translation of his friend Sarpi’s History of the Council of Trent 
DIODE, in radio, a type of vacuum tube containing two elec- 
trodes, which passes current wholly or predominantly in one 
direction, and which, therefore, may be used as a rectifier 
DIODORUS CRONUS (4th century bc), Greek philos- 
opher of the Megarian school Practically nothing is known of 
his life Diogenes Laertius (11 m) tells a story that, while stay- 
ing at the court of Ptolemy Soter, Diodorus was asked to solve 
a dialectical, subtlety by Stilpo Not being able to answer on the 
spur of the moment, he was nicknamed 6 E pbvos (Father Time) 
by Ptolemy The story goes that he died of shame at his failure 
Strabo, however, says (xiv 658, xvu 83?) that he took the name ^ 
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from Apollonius, his master He belonged to the Meganan 
school His was the famous sophism known as the Kvpitbtov 
The impossible cannot result from the possible, a past event 
cannot become other than it is, but if an event, at a given 
moment, had been possible, from this possible would result 
something impossible, therefore the original event was impossible 
From his gieat dialectical skill he earned the title 6 5 ia\emic 6 s 
or iiaXeKTiKtorttTos 

See Cicero Dc Fato, 6, 7, 9, Anstotle Metaphystca, § 3 , Sext Em- 
piric adv Math x 85 , Ritter and Preller Hist phtlos Gr et Rom, 
chap v §§ 234-236 (ed 1869) 

DIODORUS SICULUS, Greek historian, born at Agyrium 
in Sicily, lived in the times of Julius Caesar and Augustus 
From his own statements we learn that he travelled in Egypt 
between 6 o-S 7 b c and that he spent several years m Rome 
The latest event mentioned by him belongs to the year 21 b c 
His history, Bibliotheca histonca, “Historical Library” consisted 
of forty books, and was divided into three parts The first treats 
of the mythic history of the non Hellenic, and afterwards of 
the Hellenic tribes, to the destruction of Troy, the second section 
ends with Alexander’s death , and the third continues the history 
as far as the beginning of Caesar’s Gallic War Of this exten- 
sive work there are still extant only the first five books, treatmg 
of the mythic history of the Egyptians, Assyrians, Ethiopians 
and Greeks, and also the nth to the 20th books inclusive, begin- 
ning with the second Persian War, and ending with the history 
of the successors of Alexander, previous to the partition of the 
Macedonian empire (302) The rest exists only in fragments 
preserved m Photius and the excerpts of Constantine Porphy- 
rogemtus The faults of Diodorus arise partly from the nature 
of the undertaking, and the annalistic form which he adopts 
He lacks the critical faculty , he repeats and contradicts himself, 
and his simple diction, intermediate between pure Attic and 
the colloquial Greek of his time, enables us to detect the un- 
digested fragments of the materials which he employed Yet 
the Bibliotheca is of considerable value as supplying to some 
extent the loss of the works of older authors, from which it is 
compiled Unfortunately, Diodorus does not always quote his 
authorities, but his general sources of information were in history 
and chronology, Castor, Ephorus and Apollodorus , in geography, 
Agatharchides and Attemidorus In special sections he followed 


and threatened with destruction (Polyb xi 34, 5) , thus the 
erection of an mdependent kingdom may have been a necessity 
and indeed an advantage to the Greeks, and this epithet well 
deserved Diodotus Soter appears also on coins struck m his 
memory by the later Graeco-Bactnan lungs Agathodes and Anti- 
machus Cf A v Sallet Dtp Nachfolger Alexanders d Gr in 
Baktnen und Indien , Percy Gardner Catal of the Corns of the 
Greek and Scythian Kings of Bactria and India (Brit Mus ) , 
see also Bactria (Ed M ) 

DIOGENES, “the Cynic,” Greek philosopher, was born at 
Sinope about 412 bc, and died in 323 at Corinth, according to 
Diogenes Laertius, on the day on which Alexander the Great 
died at Babylon When his father was exiled Diogenes was m 
eluded m the charge and went to Athens Attracted by the 
ascetic teaching of Antisthenes, he became his pupil, and rapidly 
excelled his master both in reputation and in the austerity of 
his life The stones which are told of him are probably true, m 
any case, they serve to illustrate the logical consistency of 
his character He inured himself to the vicissitudes of weather 
by living in a tub belonging to the temple of Cybele The single 
wooden bowl he possessed he destroyed on seeing a peasant boy 
drink from the hollow of his hands On a voyage to Aegina he 
was captured by pirates and sold as a slave in Crete to a 
Corinthian named Xemades Being asked his trade, he replied 
that he knew no trade but that of governing men, and that he 
wished to be sold to a man who needed a master As tutor to 
the two sons of Xemades, he lived in Corinth for the rest of 
his hfe, which he devoted entirely to preaching the doctrines of 
self control It was, probably, at the Isthmian games, during 
which he used to lecture, that he craved from Alexander the 
single boon that be would not stand between him and the sun, 
to which Alexander replied “If I were not Alexander, I would 
be Diogenes” On his death the Corinthians erected to his 
memory a pillar on which there tested a dog of Parian marble 
His ethical teaching will be found in the article Cynics (q v ) 
It may suffice to say here that virtue, for him, consisted in the 
avoidance of all physical pleasure, that pam and hunger were 
positively helpful in the pursuit of goodness, that morality 
implies a return to nature and simplicity Both m ancient and in 
modern times, his personality has appealed strongly to sculptors 
and to painters Ancient busts exist in the museums of the 


1 the history of Sicily, Phihstus and 


are P Wesseliiig (1746) not yet superseded, L Dmdorf (1828-31), 
(text) L Dmdorf (1866-68) (revised by F Vogel, 1888-93 and C T 
Fischer, 1905-06) The standard works on the sources of Diodorus 
are C G Heyne, De fontibus et auctoribus Instonarum Diodon, 
printed in Dmdorfs edition, and C A Volquardsen, Die Quellen der 
griechischcn und sicthschen Geschichten bet Dtodor (1868) , A von 
Mess, Rhemisches Museum (1906) , see also L 0 Brdcker, Unter- 
suchungen uber Dtodor (1879), short, but containing much informa- 
tion, O Maass, Kleitarck und Dtodor (1894 etc), G J Schneider, 
De Diodon fontibus, l-iv (1880), C Wachsmuth, Emleitung m das 
Studrnn der alien -Geschichte (1895) , Greece Ancient History, 
“Authorities,” 

DIODOTUS, Seleucid satrap of Bactria, who rebelled against 
totiochus II (about 255) ana became the founder of the Graeco 
Bactmn kingdom (Trogus Piol 41, Justin xli 4, 5, wheic he is 
wrongly called Thcodotus, Strabo xi 515) His pover seems to 
has a extended over the neighbouring provinces Arsaccs, the 
chieitam of the nomanu. (Danan) tribe of the Taini, ikd bi/ore 
lum into Paithia end here became the foundei of die Parthian 
kingdom (Strabo l c ) When Seleucus II m 230 attempted to 
subjugate the rebels in the cast he seems to have united with him 
against the Parthian!, (Justin xli 4, 9) Soon afterwards he died 
and was succeeded by his son Diodotus II , who concluded a 
peace with the Parthians (Justin Ic ) Diodotus II wa- k'lled 
by another usurper, Euthydemus (Polvb xi 2) Of Diodo'js 
I we po3ses3 gold and silver coins, winch imitate the coins of 
Anllocbus II , on these he somc'imc-, tills himseli ^0 er, “tnc 
saviour " As the power of the Seleucid- w-s weak r nd continually 
attacked by Ptolemy II , the < astern provinces and then Greek 
cities were exposed to the invasion of the nomadic barbarians 


Vatican, the Louvre and the Capitol The interview between 
Diogenes and Alexander is represented in an ancient marble 
bas-relief found in the Villa Albam 

The chief ancient authority for his life is Diogenes Laertius vi 30 , 
see also Mayor’s notes on Juvenal, Satncs, xiv 308-314, Quellen- 
Vntersuchungen s Leben 11 Philosophic des Diogenes von Sinope 
( Philolofus , Supplementband 18, 1936) 

DIOGENES APOLLONIATES (c 460 bc), Greek 
natural philosopher, was a native of Apolloma in Crete Although 
of Dorian stock, he wrote in the Ionic dialect, like all the physt- 
ologt (physical philosophers) He moved to Athens, where his 
opinions once endangered his life It is his theories that are ridi- 
culed as those of Socrates in the Clouds (264 £f ) An eclectic m 
doctrine, he drew his views from many sources but his mam 
position is a reconciliation of the theones of Anaximenes and 
Anaxagoras, which he achieved by taking Anaximenes’ theory 
that air is the one source of being and attributing intelligence to 
it as well His most important work was Uepl (pbtreus (De na- 
tura), of which considerable fragments are extant (chiefly m 
Simplicius) , it is possible that he wrote also Against the Sophists 
and On the Nature of Man, to which the well-known fragment 
about the veins would belong, possibly these discussions were 
subdivisions of his great work 

Fragments in F Mullach, Fragmenta phtlosophorum Graecorum, 
i (i860) , F Panzerbieter, Diogenes Apollomates (1830), with philoso- 
phical dissertation, J Burnet, Early Greek Philosophy (1893) H 
Ritter and L Preller, Histona Philosophiae (4th ed , 1869) , §8 40-68 
E Krause, Diogenes von Apolloma (1909) ’ 

DIOGENES LAERTIUS (or Laertius Diogenes), the 
biographer of the Greek philosophers, is supposed by some to 
have received his surname from the town of Laerte in Cilicia, and 
by others from the Roman family of the Laertn Of the circum- 
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stances of Ins life we know nothing It is probable that he 
flourished during the reign of Alexander Severus (ad 222-235) 
and his successors His own opinions are equally uncertain By 
some he was regarded as a Christian, but it seems more prob 
able that he was an Epicurean The work by which he is known 
deals with the lives and sayings of the Greek philosophers Of 
no philosophical value itself, its interest hes m the glimpses given 
of the private life of the philosophers He treats his subject in 
two divisions which he describes as the Ionian and the Italian 
schools The biographies of the former begin with Anaximander, 
and end with Cleitomachus, Theophrastus and Chrysippus , the 
latter begins with Pythagoras, and ends with Epicurus The 
Socratic school, with its various branches, is classed with the 
Ionic , while the Eleatics and sceptics are treated under the Italic 
The whole of the last book is devoted to Epicurus, and contains 
three most interesting letters addressed to Herodotus, Pythocles 
and Menoeceus The text seems once to have been much fuller 
than that now in existence In addition to the Lives, Diogenes 
was the author of a work m verse on famous men, in vanous 
metres 

Bibliography — Editio pnnceps (1533)1 H Hubnerand C Jacobit2 
with commentary (1828-33), C G Cobet (1850), text only See 
F Nietzsche, "De Diogems Laertu fontibus” in Rhemtsches Museum, 
xxm, xxiv (1868-69) , J Freudenthal, “Zu Quellenkunde Diog 
Laert ,” m Hellentsttsche Studien, ui (1879) , 0 Maass, De biographis 
Graects (1880) , V Egger De fontibus Diog Last (1881) There is an 
English trans by C D Yonge in Bohn’s Class Lib 

DIOGENIANUS, of Heraclea on the Pontus (or m Caria), 
Greek grammarian, flourished during the reign of Hadrian He 
was the author of a lexicon (sometimes known'as irepiepyoiriviiTts 
for “industrious poor students”) which was perhaps abridged from 
the great lexicon of Pamphilus of Alexandria (j! ad 50) and other 
similar works It formed the basis of the lexicon of Hesychius of 
Alexandria, described m the preface as a new edition of the works 
of Diogemanus We still possess a collection of proverbs under 
his name (ed by E Leutsch and F W Schneidewm m Paroemto- 
grapht Graect, 1 1839) Diogemanus was also the author of an 
anthology of epigrams, of geographical treatises, and of a list 
(with map) of all the towns m the world 

See H Weber, Phtlol Suppl III , 454 f (1878) , Bursian’s Jahresb 
xvn, 125 (1881) 

DIOGNETUS, EPISTLE TO, one of the early Christian 
apologies Diognetus, of whom nothing is known, has expressed 
a desire to know what Christianity really means — “What is this 
new race” of men who are neither pagans nor Jews? “What is 
this new interest which has entered into men’s lives now and not 
before?” The anonymous writer, after attacking idolatry and the 
ceremonials of Judaism in the usual way, proceeds in a passage 
of great eloquence to show that Christians have no obvious pe- 
culiarities that mark them off as a separate race In spite of 
blameless lives they are hated Their home is m heaven, while 
they live on earth “In a word, what the soul is in a body, this 
the Christians are in the world The soul is enclosed in the 
body, and yet itself holdeth the body together so Christians are 
kept in the world as m a prison-house, and yet they themselves 
hold the world together ” This strange life is inspired in them 
by the almighty and invisible God, who sent no angel or subor- 
dinate messenger to teach them, but His own Son by whom He 
created the universe No man could have known God, had He 
not thus declared Himself “If thou too wouldst have this faith, 
learn first the knowledge of the Father For God loved men, for 
whose sake He made the world , Knowing Him, thou wilt 
love Him and imitate His goodness, and marvel not if a man can 
imitate God he can, if God will ” By kindness to the needy, by 
giving them what God has given to him, a man can become “a god 
of them that receive, an imitator of God ” No early Christian 
writing outside the New Testament appeals so much to modem 
readers The best edition is that of Otto, Corpus Apologettcum, 
vol m (3rd ed 1879), based on accurate collations of the one 
ms which contained this letter arid which perished by fire at 
Strasbourg in 1870 

See also Lightfoot, Apostqbc Fathers (shorter edition), and (very 


conveniently) Kirsopp Lake, Apostolic Fathers, vol u (in 
cal Library) 

DIOMEDEIDAE see Albatross 
DIOMEDE ISLANDS, two small adjacent islands in the 
Bering strait The larger, Big Diomede, belongs to the U S S R 
the other, Little Diomede, is a part of Alaska They wort sighted 
by Vitus Bering Aug 16, 1728 

DIOMEDES, Latin grammarian, flourished at the end of the 
4th century ad, author of an extant 4rr gramma! tea m three 
books The third book is the most important, as containing ex- 
tracts from Suetonius’ De poetis Diomedes wrote about the same 
time as Chansius (gn) and used the same souices independently 
The best edition is in H Reil’s Grammahct Latini, 1 , see also C von 
Paucker, Klemere Studien, 1 (1883), on Lke Latimty of Dio nudes 
DIOMEDES, m Greek legend, son of Tvdeus (7 v ) , m 
Homer one of the bravest of the heroes of the Trojan War In 
the post-Homenc story, he and Odysseus steal the Palladium, the 
presence of which within the walls secured Troy against capture 
(Virgil, Aenetd, 11 164) On his return to Argos, finding that his 
wife had been unfaithful, he removed to Aetolia, and thence to 
Dauma (Apulia), where he married the daughter of King Daunus 
He was buried or mysteriously disappeared on one of the islands 
in the Adriatic called after him Diomedeae, where his companions 
were turned into birds (Ovid, Metam xiv 457 ft) He was wor- 
shipped as a hero in Greece, and on the coast of the Adriatic 
DION (408-354 bc), tyrant of Syracuse, the son of Hip- 
pannus, and brother m-law of Dionysius the Elder He was a 
friend of Plato, who had visited the court of the elder Diony sius, 
and whom Dion now summoned to teach the theory of govern- 
ment to Dionysius’ son But the historian Phihstus set Dion at 
variance with the tyrant, and procured his banishment on a charge 
of intriguing with the Carthaginians Dion remained awhile at 
Athens, but in 357, assembling a small force at Zacynthus, he 
sailed to Sicily and was received with demonstrations of joy 
Dionysius, who was in Italy, returned to Sicily, but was defeated 
and obliged to flee Dion himself was soon after banished through 
the intrigues of Heracleides (356) But the incompetence of the 
new leader soon led to Dion’s recall, Heracleides submitted, and 
soon afterwards the supporters of Dionysius surrendered Dion 
retained the tyranny, but m 354 he was assassinated by Callippus, 
an Athenian who had accompanied him in his expedition 
See Lives by Plutarch and Cornelius Nepos (cj Diod Sic xvi 6-20) 
and in modem times by T Lau (i860), Freeman, History oj Sicily 
(vol iv ) (1894) , and Camb Anc Hist , vol vi , ch x with bib- 
liography , see also Syracuse and Sicili History 
DIONAEA. see Venus’s Fly-Trap 
DIONE, cult partner of Zeus of Dodona (Strabo vn, 329) 
As the partner and wife of Zeus is normally Hera, Dione was 
variously described in the Iliad (v 370) as mother by Zeus of 
Aphrodite, m Hesiod (Theog 353) as a daughter of Oceanus 
DIONNE, NARCISSE EUTROPE (1848-1917), Cana- 
dian author and librarian, was bom at Samt-Dems de la Bouteil- 
lene He studied at St Anne’s college, at the Quebec grand 
seminary and at Laval university, where he graduated in medicine 
He became editor of Le Counter du Canada and then of Le Jour- 
nal de Quibec, and m 1892 chief librarian of the Quebec legisla- 
ture He has published Jacques Cartier (1889), La Vte de C F 
Pamchaud (1894) , Les ecclesiastiques et les royalistes fran^ais 
rejugiis au Canada cl I’dpoque de la revolution, 1791-1802 (1905) , 
Champlain (1905), Quebec et Nouvelle France Bibliographie 
(4 tom , 1905-12) , and in the Galerie Ihstonque series of 1910 
his chief studies are Chomrt et Radis son, J Richard, Sulpicmi, 
Mgr de Forbm-Janson, Samte-Anne de la Pocatikre and Pierre 
B&dard 

DIONNE QUINTUPLETS, five phenomenal daughters of 
Oliva and Elzire Dionne, born near Callander, Ontario, May 28th, 
1934 The attending physician was Dr Allan Dafoe These chil- 
dren, weighing collectively but n| pounds six days after their 
premature birth, were rescued from the hazards and handicaps of 
freak exploitation by the Government of Ontario, which made 
them King’s wards Against all precedent, the five continued to 
thrive through childhood. See plate, Twins and Twinning. 
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DIONYSIA, festivals of Dionysus (q v ) These were nu- 
merous and widespread, the most famous being those of Attica, 
which were (i) the Little or Rustic Dionysia, a festival held m 
various country places in the month Poseideon (December), char- 
acterized by simple, old fashioned rites, (a) the Lenaea ( fes- 
tival of Maenads”), in the following month, Gamelion, held at 
Athens, the chief rites were a festal procession and dramatic 
performances at the theatre of Dionysus, (3) the Anthesteria 
(qv), in the next month, Anthesterion, (4) The Great or City 
Dionysia, m Elaphebohon (about the end of March), also accom- 
panied by dramatic performances (see Drama), and the most 
famous of all, (5) the Oschophoria (“Carrying of Grape clus- 
ters”), in Pyanepsion (about the end of October) The times 
and what we know of the ritual of these festivals show them to 
have been originally rites of a kind common in the worship of 
gods of fertility 

See A Mommsen, Fesle d Stadt Athen (1898) , L R Farnell, Cults 
of ike Greek States (1896-1919) v, ch vi 

DIONYSIUS, pope from 259 to 268 To Dionysius fell the 
task of reorganizing the Church after the persecution of Valerian 
At the protest of some of the faithful at Alexandria, he demanded 
from their bishop (also called Dionysius) explanations touching 
his doctrine He died on Dec 26, 268 

DIONYSIUS ( c 432-367 b c ), tyrant of Syracuse, began life 
as a clerk m a public office, but took advantage of war with Car- 
thage to seize the tyranny (405) The next eight years were spent 
in strengthening his power He fortified Epipolae (402), defeated 
his political opponents, and removed the Greek citizens of Naxos, 
Catana, and Leontmi, handing the cities over to foreign mer- 
cenaries and Sikels His first Punic War ( 397 - 396 ), during 
which the Greeks besieged Motya, and the Carthaginians Syra- 
cuse, ended with a notable victory, and Carthage’s power m 
Sicily was confined to the north-west His second war in 392 was 
ended by a treaty greatly in his favour After 390 he led an expe- 
dition against Rhegium and its allied cities in Magna Graecia In 
one campaign m which he was joined by the Lucamans, he dev 
astated the territories of Thum, Croton, and Locn After a pro- 
tracted siege he took Rhegium (386), thus making himself the 
chief power in Greek Italy At the next Olympic festival (384), 
whither he sent a splendid embassy, the Athenian Lysias attacked 
him in a speech (Or 33) and the crowd pillaged the tents of his 
envoys 

His third Pumc War (383-378) proved disastrous, he suffered 
a crushing defeat and was obliged to pay an indemnity of 1,000 
talents and cede to Carthage the territory west of the River 
Halykas He was engaged in another war against Carthage when 
he died He had friendly relations with the Spartans, whom he 
assisted more than once with mercenaries, and two inscriptions 
record his alliance with Athens (369-367) The success of his 
tragedy at the Lenaea (367) is probably to be connected with this 
friendship , though he had frequently competed at Athens he had 
never till now won a first prize Dionysius reigned 38 years, and 
was succeeded by his son Freeman says of him “He had 
destroyed the freedom of his native city, but he had made it both 
the greatest city and the greatest power m Europe ” ( See Sicily 
and Syracuse ) 

See Diod Sic xiii , xiv , xv (the earlier part based on Phihstos, 
Dionysius’ friend and contemporary) , Freeman Hist of Sicily (Vols 
iii and Iv ) (Oxford, 1894) , Camb Anc Hist Vol vi ch v , with 
bibliography, J Bass Dionysius t von Syrakus (Vienna, 1881), with 
full refs to authorities. 

His sou Dionysius, known as “the Younger,” succeeded in 367 
B C He was driven from the kingdom by Dion (356) and fled to 
Locri; but during the commotions which followed Dion’s assassi- 
nation, he managed to make himself master of Syracuse On the 
arrival of Timoleon he was compelled to surrender and retire to 
Corinth (343) (Diodorus Siculus, xvi , Plutarch, Timoleon ) 

See SYRACUSE and Timoleon, and, on both the Dionysu, arts by 
B Niese in Pauly-Wbsowa’s Redtencyklopadie, v pt I (190s) 

DIONYSIUS AREOPAGITICUS (or "The Areopagite”), 
named m Acts xvn 34 as one of those Athenians who believed 
when they had heard Paul preach on Mars Hill Beyond this men 


tion our only knowledge of him is the statement of Dionysius 
bishop of Corinth (fl 171), recorded by Eusebius ( Church Htst 
in 4, iv 23), that this same Dionysius the Areopagite was the 
first “bishop” of Athens Some hundreds of years afterwards 
his name was attached to a number of anonymous theological 
writings of unknown origin These were destined to exert enor- 
mous influence on mediaeval thought, and their form led to a 
great development of the personal legend of the original Dionysius 
(see for example, “The Life and Passion of the Most Holy Dion- 
ysius,” by Hildwm, abbot of St Denys, printed in Migne, Pat- 
rologia Latina, vol 106) 

The author, date and place of composition of these writings are 
alike unknown External evidence precludes a date later than 500, 
the internal evidence from the writings themselves precludes any 
date prior to 4th-century phases of Neo-platonism, while the first 
certain dated reference to them is at the Council of Constantinople 
in S 33 The extant writings of the Pseudo Areopagite are (a) 
Tlepi rrjs ovpavlas tepapytas, Concerning the Celestial Hierarchy, 
m 15 chapters, (b) Ilepl r»js tKKkqcnacrTiKrjs iepapxlas, Concerning 
the Ecclesiastical Hierarchy, in 7 chapters , (e) Ilepl Bduv bvopd 
Tcov, Concerning Divine Names, in 13 chapters, (d) Uepl Mu- 
oTiicijs OeoXoylas, Concerning Mystic Theology, in five chapters, 
(e) ten letters addressed to various worthies of the apostolic 
period They are all of great interest, first as a striking presenta- 
tion of the heterogeneous elements that might unite m the mind 
of a gifted man in the 5th century, and secondly, because of their 
enormous influence upon subsequent Christian theology and art 
Their ingredients — Christian, Greek, Oriental and Jewish — are 
united into an organic system, not crudely mingled Perhaps theo- 
logical philosophic fantasy has never constructed anything more 
remarkable The system of Dionysius was a proper product of its 
time — lofty, and apparently complete 

His constructive principles the writer owed to Hellenism in 
its last great philosophical creation, Neo-platonism, since the 
general principle of the transmission of life from the ultimate 
Source downward through orders of mediating beings unto men 
might readily be adapted to the Christian God and his ministering 
angels Pseudo Dionysius had lofty thoughts of the sublime tran- 
scendence of the ultimate divine Source That Source was not re- 
mote or inert, but a veritable Source from which life streamed to 
all lower orders of existence, — m part directly, and m part indi- 
rectly as power and guidance through the higher orders to the 
lower Life, creation, every good gift, is from God directly, but his 
flaming ministers also intervene to guide and aid the life of man , 
and the life which through love floods forth from God has its 
counterflow whereby it draws its own creations to itself God is at 
once absolutely transcendent and universally immanent To live 
is to be united with God, evil is the non existent, that is, sever- 
ance from God 

The transcendent Source, as well as the universal immanence, is 
the Triune God Between that and men are ranged the three triads 
of the celestial hierarchy Seraphim, Cherubim and Thrones, 
Dominations, Virtues, Powers , Principalities, Archangels, Angels 
Collectively their general office is to raise mankind to God through 
purification, illumination and perfection , and to all may be applied 
♦he term angel The highest triad, which is nearest God, contem- 
plates the divine effulgence, and reflects it onward to the second, 
the third, and more specifically angelic triad, immediately minis- 
ters to men The sources of these names are evident seraphim 
and cherubim are from the Old Testament, later Jewish writings 
gave names to archangels and angels, who also fill important func- 
tions in the New Testament The other names are from Paul 
(Eph 1 21, Col 1 16) 

Such is the system of Pseudo-Dionysius, as presented mainly m 
The Celestial Hierarchy That work is followed by The Ecclesi~ 
asttcal Hierarchy, its counterpart on earth What the primal Tri- 
une Godhead is to the former, Jesus is to the latter The ecclesi- 
astical hierarchy likewise is composed of triads The first includes 
the symbolic sacraments Baptism, Communion, Consecration of 
the Holy Chrism Baptism signifies purification , Communion sig- 
nifies enlightening, the Holy Chrism signifies perfecting The sec- 
ond is made up of the three orders of Bishops, Presbyters and 
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Deacons, or rather, as the Areopagite names them Hierarchs, 
Light-bearers, Servitors The third triad consists of monks, who 
are in a state of perfection, the initiated laity, who are m a state 
of illumination, and the catechumens, m a state of purification 
All worship, in this treatise, is a celebration of mysteries, and 
the pagan mysteries are continually suggested 

Concerning the Divine Names is a noble discussion of the quail 
ties which may be predicated of God, according to the warrant 
of the terms applied to him in Scripture Concerning Mystic 
Theology explains the function of symbols, and shows that he who 
would know God truly must rise above them 
The works of Pseudo Dionysius began to influence theological 
thought in the West from the time of their translation into Latin 
by Engena (q v ) Their use may be followed through the writings 
of scholastic philosophers, e g , Peter Lombard, Albertus Magnus, 
Thomas Aquinas and many others The fifteenth chapter of The 
Celestial Hierarchy constituted the canon of symbolical angelic 
lore for the literature and art of the middle ages 

Bibliography — T here is an enormous literature on Pseudo- 
Dionysius The reader may be first referred to the articles in Smith’s 
Dictionary of Christian Biography and Herzog Hautk Realencyklo- 
padie fur protesLantische Theologte The bibliography m the latter 
is very full Some other references, especially upon the later influence 
of these works, are given in H 0 Taylor’s Classical Heritage of the 
Middle Ages (1903) The works themselves are in Migne’s Patrologia 
Graeca, tomes 3 and 4, with a Latin version Engena s version is in 
Migne, Patrol Lai t m 

DIONYSIUS EXIGUUS, a scholar of the 6th century, 
was, according to the statement of bis friend Cassiodorus, a 
Scythian by birth He was living at Rome in the first half of 
the 6th century, and is usually spoken of as abbot of a Roman 
monastery though Cassiodorus calls him simply “monk" He 
was m high repute as a theologian, was profoundly versed m the 
Holy Scriptures and in canon law, and was also an accomplished 
mathematician and astronomer We owe to him a collection of 
401 ecclesiastical canons including the apostolical canons and 
the decrees of the Councils of Nicaea, Constantinople, Chalcedon 
and Sardis, and also a collection of the decretals of the popes 
from Sincius (385) to Anastasius II (498) These collections, 
which had great authority in the West (see Canon Law), were 
published by Justel in 1628 Dionysius translated many Greek 
works now lost, including Life of St Pachomus, and the Instruc- 
tion of St Proclus of Constantinople He introduced the method 
of reckoning the Christian era winch we now use (see Chron- 
ology) He died at Rome, some time before ad 550 
His works ha\e been published in Migne, Patrol Lat v 67, see 
A Tardif, Histoire des sources du droit canontque (1887) , D Pitra, 
Analecta nomssima, Spictlegit Solesmesis conlmuatio, vol 1 p 36 
(1885) , Bardenhewer, Gesch der Altktrch Lit (Freiburg, 1902) 

DIONYSIUS HALICARNASSENSIS (“of Halicarnas- 
sus’’), Greek historian and teacher of rhetoric, flourished during 
the reign of Augustus He went to Rome after the end of the civil 
wars and spent 22 years in studying Latin and prepanng materials 
for his history The date of his death is unknown His great work, 
entitled 'Paipiwcri bpxatoXoyla (Roman Antiquities), embraced 
the history of Rome from the mythical period to the beginning of 
the first Punic War It was divided into 20 books, of which the 
first nine remain entire, the tenth and eleventh are nearly com- 
plete, and the remainder exist m fragments m the excerpts of Con- 
stantine Porphyrogemtus and an epitome discovered by Angelo 
Mai m a Milan ms The first three books of Appian and Plu- 
tarch’s Life of Camtllus also embody much of Dionysius His 
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Demosthenes, On Thucydides, a detailed but lather unfair crit 
icism of his treatment of subject matter and his styli ind lv>o 
letters to Ammatus dealing with Demosthenes and Thucydides, 
and the Letter to Cn Pompeius, dealing with Plato 
Bibliography — Complete edition by J J RusL (1771-77) ot the 
Archaeologia by A Kiessling and V Prou (1S80) and C. J kol>\ 
(1885— 91) Opuscula by Usener and RadermachLr (1899) L ng tnns 
lation by E Spelman (1758) A full bibhograpln of the rhetorical 
works is given m W Rbvs Roberts's edition ot the Three Literary 
Letters (igoi), the same author published an edition of the Dr 
compositions verborum (1910, with trails ) , see also M Lggcr, Denys 
d'Halicarnasse (1902), a very useful treatise On the souucs 01 Lhonv- 
sius sec O Bocksch, “De fontibus Dion Halicarnassensis” in Ly pager 
Studten, xvii (1895) Cf also J E Sandjs, Hist of Class Schol 1 


(1906) 

DIONYSIUS OF ALEXANDRIA (c 190-265), bishop of 
Alexandria, called “Dionysius the Great,” became a Christian 
when young and studied under Ongen In 231 he was made 
head of the Catechetical school of Alexandria, and in 247 bishop 
of that city During the Decian persecution in 251 he fled to 
the Libyan desert, while under Valerian he was banished to 
Cephro in 257, returning when toleration was decreed by Gallunus 
m 260 He was engaged in controversy over the restoration of 
Christians who had lapsed during the persecution, and over the 
iteration of baptism by heretics In opposing the bishops of 
Upper Libya who supported Sabelliamsm, Dionysius overem 
phasized the unity of the Godhead He had to express his ortho- 
doxy in Refutation and Defence Eusebius in Hist Eccl often 
cites him, and in Praep Evang xiv quotes some fragments of 
the On Nature The fragments were edited by Simon De 
Magistris, 5 Diony Alex Opera Omnia (Rome, 1796), by Migne, 
Pat Graeca, x , and C L Feltoe, Letters and other Remains of 
Dionysius of Alexandria (Cambridge, 1904, Eng trans 1918) 
See also Dittrich, Dionysius der Grosse (Tneburg 1 B , 1867) 
and J Burel, Denys d’ Alexandria (1910) 

DIONYSIUS PERIEGETES, author of a Utpiqyn<ns rijs 
olicovp ikvqs, a description of the habitable world in Greek hexa- 
meters There is some reason for believing that the author was 
an Alexandrian, who wrote in the time of Hadrian (some put him 
as late as the end of the 3rd century) Ihe work was popular m 
ancient times as a school-book, it was translated into Latin by 
Rufus Festus Avienus, and by the grammarian Priscian The 
commentary of Eustathius is valuable 

The best editions arc by G Bernhardy (1828) and C Muller (1861) 
m their Geographici Graeci mtnores, see also E H Bunbury ; Ancient 
Geography (u p 480), who regards the author as flourishing from 
the reign of Nero to that of Trajan, and U Bernays, Studien s« Dion 
Peneg (1905) There are two old English translations T Twine 
(1572, black letter), J Free (1789, blank verse) 


DIONYSIUS TELMAHARENSIS (“of Tell Mahrc”) d 
848, patriarch or supreme head of the Syrian Jacobite Church 
during 818-848, was born at Tell Mahre near Rakka (ar-Rakkah) 
on the Ballkh He was the author of an important historical work, 
which has perished except for some passages quoted by Barhe- 
braeus and an extract found by Assemam in Cod Vat 144 and 
published by him m the Bibliotheca orientahs (11 72-77) He 
spent his earlier years as a monk at the convent of Ken neshre 
on the upper Euphrates, and later moved to that of Kaisum in 
the district of Samosata At the death of the Jacobite patriarch 
Cynacus m 817, the Church was disputing the phrase “heavenly 
bread” m connection with the Euchanst An anti patriarch had 
been appointed in the person of Abraham Kartamln, who insisted 
on the use of the phrase in opposition to the recognized authorities 
of the Church The council of bishops at Rakka in 818 elected 
Dionysius to the patriarchal chair, but the ecclesiastical schism 
continued unhealed during the 30 years of his patriarchate The 
details of this contest, of his relations with the caliph Ma’mun, 
and of his many travels— including a journey to Egypt — are to 
be found in the Ecclesiastical Chronicle of Barhebraeus He died 
in 848, his last days having been especially embittered by Moham- 
medan oppression 

In addition to the lost Annals, covering the years from the 
accession of the emperor Maurice (582-583) to the death of 
Theophilus (842-843), Dionysius was credited with the authorship 
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of a Chromcle narrating the history of the world from the crea- Class Rev, xxxv r, p n, ff xh, p 161 ff) Dionysus was then con 
tion to the year A b 774-775, but on the completion of its pubhca- ve y ed b y Hermes to be brought up by the nymphs of Nysa, a purely 

x, 160-170) , and Nau ( Bulletin critique, xvn, 321 327), clearly spread his worship among men While so engaged he met with opposi- 
proved that the chronicle was the work not of Dionysius but of tion, even in his own country, as in the case of Penthcus, king of 
an earlier writer, a monk of the convent of Zuknm near Amid Thebes, who opposed the orgiastic ntes introduced by Dionysus among 
(Diarbekr) on the nnner Tiem Thoue-h the author had limited tbe WOTnen of Thebes, and, having been discovered watching one of 
inteWn utl ^ c«emonies, was mistaken for some animal of the chase, and slam 

intelligence and little historical skill, the last part of his work has by his own mother A similar instance is that of Lycurgus a Thracian 
considerable value as a contemporary account of events during king, from whose attack Dionysus saved himself by leaping into the 
the middle of the Sth century sea, where he was kindly received by Thetis Lycurgus was blinded by 

See W WnoU rt.rt m t, Z ei > s and 3 <>on died, or became frantic and hewed down his own son, 

aab " ts sj^Sd’s 

DIONYSIUS THRAX (so called because his father was a and this were transformed mto birds (See Agrionia ) These and 
Thracian), the author of the first Greek grammar, flourished about P 01 ? 1 ^ the vigorous resistance offered to the 

100 bc; He was a native of Alexandria, where he attended the which the god, orYpnest repAsAtmThim^ was kUkTand ™obably 
lectures of Aristarchus, and afterwards taught rhetoric in Rhodes brought to life again See below On the other hand, when the god 
and Rome His grammar, which we possess (though probably was rec eived hospitably he repaid the kindness by the gift of the vine, 
not in its original form), begins with the definition of grammar aa 4 ? the ca f 01 f Ic « lus of Att,l = a ( se f Eeigone) 

soiS and' vlkhl Dea t lmg AA aCCe f t - PUnCtU f 10n markS ’ ticularly m Phry°g,a ^dLydsTZthJcCfy SsouatedwA ?hat 
sounds and syllables, it goes on to the eight parts of speech and of numerous Asiatic deities, as Sabazius (gv), and from the time of 
their inflections No rules of syntax are given, and nothing is Alexander, he appears as conqueror of India The other incidents m 
said about style The authorship of Dionysius was doubted in wblch be . appears m a purely triumphal character are his transform 
the middle ages, and m modem times its origin has been attributed m 8 ^' P l ^ t£S wh ,° at ‘ a . cked h ™. “ d his part 
.0 the oecumenical cllese tad* b y dLtmil the “ %£ tSSS. wK'tA’S.fi 

which existed until 730 But there seems no reason for doubt, abandoned by Theseus At Naxos Ariadne (probably a Cretan 
the great giammarians of imperial times (Apollonius Dyscolus Inothet goddess) was associated with Dionysus as his wife, and their 
and Herodian) knew the work in its present form although addi ^atnagewas annually celebrated by a festival Having compelled all 
tions and nlterafmns mm “ tnougtl aactt the world to recognize his dlvimty, he descended to the underworld to 

10ns and alterations may have been made later Dionysius also bring up his mother Like most deities connected with vegetation, 
wrote commentaries on Homer and Hesiod and various other Dionysus, at least in Thrace, died and rose again This is reflected 
works, including an account of Rhodes, and a collection of M<X 4 rw P rl " CI P all3 f m °ipbic mythology, not in normal Greek belief Zeus had 
(literary studies), to which the considerable fragment in th* by Persephone a wonderful child Zagreus He was brought up secretly, 

°itr dna r bably w belongs The ? 

grammar, first edited by J A Fabricius from a Hamburg ms , to pieces, and cooked and ate his limbs, while Athena gave lus heart 
was published in his Bibliotheca Graeco-, vi (ed Harles) An to e Zeus , Thls ™y th 15 probably to be connected with the savage rite 
Armenian translation, belonging to the 4th or sth centurv con- ' i \°™°P ha & a (eating of raw flesh) in the worship of Dionysus, in 

ch f 4 sut* to 

text and a French version, by M Cirbied (1830) ously reconciled with the tale of Semele (See also Titans ) 

Editions, with scholia, by I Bekker m Anecdota Graeco, n and Dionysus further possessed the prophetic gift, and at Delphi was 
G Uhlig (1884), reviewed exhaustively by P Egenolff in Bursun’s , tecelved ty the priesthood of Apollo on almost equal terms His fol- 
Jahresbencnt, vol xlvi (1888) , Scholia, ed A Hilgard (rqoi) , Eng lo , WBrs included spirits of fertility, as the satyrs, and in his ntual the 
trans J Davidson, 1874, see also W Horscheimann, De Vionysn phallus was promment He often takes bestial shape, and is associated 
Thracis tnterprehbus vetenbus (1874) , J E Sandys, Rtst of Classical w!th the panther, the lion, the snake, the tiger, the ass, the goat, and 
Scholarship, 1 (1906) sometimes also the dolphin His personal attributes are an ivy wreath, 

on , 8 r y * t ° f ?» asssaLss xssr-rfs s-sr.ii?, 

truitrulness and vegetation, especially of the vine, hence, dis- gim, occaaionaUy an infant, but the earlier type is a bearded man 
tmctively, the god of wine [Gr Au$vu<roj, Ai&vvcos, Thracian, , , Dendrites ( be °f the tree”) arises most probably from his 

Zonnyxos, Phrygian, Diounsis etymology doubtful, ?dto-, name productivity of nature, not of the vine only 

of Thraco-Phrygmn sky god resembling Zeus, ml- nossiWv cotinectlon ° f ?°T T th Greek tragedy iee Dsama 

akin to Lat mm Gr uvbs, and may mean “Add” or W, hence J Soil ’ 

perhaps son of God The names Bacchus (Bix%os, in use among Sir J G Frazer, Golden Bough, 3rd ed * see index sv F A Vomt 
the Greeks from the 5th century), Sabazius, and Bassareus, aie Ros S he J’ s der Mythologie, l Preller, Gnechische Myth. 

also Thracian names of the god AH are of doubtful significance, ^n 0I mmt (sv -Bacchus”) in 

for various interpretations of these and other cult-titles see 0 Wiss^a’s JtMleMikh^le (IZ 7 ) P *L ern T Pau ’y- 

ftenotesl” 8 ^*^ 16 MytholoSte > u > PP *408, 1 S 3 a , especially Rohde, Psyc/u!, 4 th ed u 103 ff , 9 0 Gruppe M^ylholofle 
the notes 1 und Rehgionsgesckchte, n (190,) For a staking survival olDiony! 

There secm« little doubt tint he is a Tnr u o-Phn gnn dcirj, intro- aaC ” tes W Thrace (B,zje)l see Dawkins, m J ff S (rgo6), p rgi V 

^ Ube of vl , ne ’ P or ' fus !s nt ' LC n eniioncd ns Us inventor o | reat3 the problem of findmg the solutions, in whole numbers (m- 
^appear m_ Olympus, Hesiod i s the urn who te E ers ) or rational fractions, of one or more conditional algebraic 


M 1 \t V Bnd th (vf l i\e‘ f olii ny,U '‘ ° n t] » L olIiC1 njnd ’ he ^ " n 01 e Q uat ions whose coefficients’are rational For example fhenro^ 


‘°P‘ C ‘ akez lts nan ? B from the Greek mathematicTaiTDmph^tus who 
probably flourished about the middle of the 3rd century He treated 
a number of problems such as the following 3 to find rtree raUonal 
f ch that ^ P « od i Uc l of afl y two ad ded to the sum ofhese 


native country his v orshipper= sought to bo-one po-»cstttl lV 
assunflated to him by wAd dancing and pa haps *he i>.e 01 mtoxuints 
in Greece this was iruch toned down Aceormng to the ubi d trai 1 
h f l at Thebes and uas ihc son of Aus and Wle the 

r Caclmus Sc . fQle Ule cbuH A as malum 7 cu<- appe red to two uivps K ‘« “.“7. u * ““r LWU a«aea to tne sum of these 

wbo«e name » simply the Phrygian foi “earth” Uewlu) « product added* to *nJ?,n Gnd f n. Ke squares such that their continued 
her request in Ins maji=t> as god of lightning bv vhich 'he w?s killed to 51 one of them W ves a square 

bu ‘ ^ !nfaT) t was saved from the flames b Zeus (or Hermit Z us defi ? ltIon f P f jt - the subject really includes much 

tools him up, enclosed him within hb q\ i thiLh in' » h r nmn *2 n i roni a number of topics in the theory of rational inte?pr« 

ta ara 
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Diophantus solved the problem of finding formulas giving all the 
right triangles whose sides are integral To obtain these we may reason 
as follows Let the triangle have the sides x, y and z, then we are to 
find an expression for all the positive integers which satisfy 
(I) *>+**-!» 

It may be shown that the formulas 

x=2kmn, y=k(m 2 -n*'),z=k(m t +n t ) (2) 

where k is an arbitrary positive integer, give all the positive integral 
solutions of (1) 

A generahzation of (1), namely the equation 
x"+y"=z n , 

n>2, has received a great deal of attention (see Fermat’s Last 
Theorem) 

A particular topic m Diophantine Analysis which is now generally 
referred to as the theory of quadratic forms, treats, by the use of 
linear transformation, the problem of solving the equation 
ax 2 +bxy+cy 1 =m, 

m integers * and y for a, b and c given integers (See Numbers, 
Theory of ) An older method involves the use of continued fiactions 
Contmued fraction methods are also known for expressing a prime 
P in the form x 2 +my 2 , m>o, for various classes of values of p and 
m Such a method was first derived by Adrian M Legendre (1824) 
for m = 1 and p^i(mod 4 ) 

We now consider homogeneous quadratic equations Using Jo- 
seph L Lagrange’s results on a 2 — £>y 2 =«, Legendre (1798) found the 
elegant result that if each of the positive integers a, b and c has no 
square factor, no two have a common factor and if there exist integers 
Xft" such that 

aAH-b cyP— b cp 2 — a 
c ' a ’ b 

are all integers then ax 2 +by i =cz i has integral solutions not all zero 
and if the three conditions are not all satisfied then there ate no 
integral solutions Adolph Mayer (1884) gave a criterion that 

(4) oz 2 -(-i>y 2 -|-cz 2 +d» 2 =o 

with a, b, c and d integers none zero, without square factors and such 
that no three have a common factor, has solutions in integers He 
also arrived at the result that 

(5) ax 2 +by 2 +c»' l +dn' i +ev i = o 

is solvable in integers not all zero if the coefficients are odd and not 
all of the same sign L E Dickson (1930) noted that Mayer’s argu- 
ments concerning (4) and (5) were not complete Thanks to his con- 
tributions (1930, 1939) and those of II Hasse (1913) and L J 
Mordell (1931) the complete criteria for the solution of (4) fot any 
nonzero integers a, b, c, d, has been obtained Also Dickson (1930) 
gave the first complete proof that (5) is always solvable m integers 
if not all the nonzero integers a, 5 , c, d, and e are of like sign 
Hasse (1923) obtained a number of elegant results concerning quad- 
ratic Diophantine equations by the use of Congruences An example 
is the theorem that the equation is solvable in integers if and only if 
0*1 *» */ S o (mod M) 

is properly solvable for all Integers M In this statement the term 
properly solvable means that (*„ M) = x for each 2 E T Bell (1933) 
and Morgan Ward (1933) gave, when any exist, all the solutions of 
A, Xi a c. Xfa Xj,®* a £, y^n y } o ypu 

in parametric form 

Th Skolem (1938) gave a number of applications of the theory of 
Algebraic Numbers (see Numbers, Theory of) to Diophantine prob- 
lems In this connection he examined the equation 

(6) N(aixi+ +a»x„) —a 

where the a’s are integers in an algebraic field K of degree n and 
iv(w) denotes the norm of co in K, a being a rational integer, and 
treats by the use of units in K the problem of finding other sets of 
solutions of (6), having given one set, as well as methods for deter- 
mining if any set exists 

It is clear that if we have any Diophantine equation and we know 
all its rational solutions, then these solutions will include all the inte- 
gral solutions However, Dickson (1929) pointed out many cases in 
the literature where formulas had been given for finding all the 
rational solutions of equations and no method had been supplied for 
picking out any integral ones In view of this he considered the 
problem of finding the integral solutions of 
(?) ax t +bvy+cy’ i =ivi'W2 w a 

in integers x, y, m, m, , w„ with a, b and c given integers, and 
gave a complete solution Generalizations to forms of any degree were 
obtained by Wahhn (1924) and Skolem (1938) The special case of 

(7) namely 

ax l -\-bxy-\-cy l =zn 

has been treated by many writers Lagrange (1760) and Euler (1770) 
obtained an infinitude of solutions of ' ' 

(8) x i — my 2 = 2» 

with m an integer Morgan Ward (1935) applied the theory of quad- 
ratic algebraic fields to (8) and gave a set of formulas for ita com- 
plete solution 


Consideiable literature has resulted fiom the examination of equa- 
tions of the type 

f(v,y)=c 

where f(x, y) is a polynomial m % and y with integral coefficients 
and c is an integer ^0 These developments seem to lwve had thur 
beginning in the work of C Runge (1887), who piovLd among other 
results the following one “Let j(x, y) be a polynomial with internal 
coefficients irreducible m the rational field, the homogeneous part of 
f of highest degree not being the power of an irreducible pol>nomnl 
Then f(x,y)=c has only a finite number of solutions 111 latioml in- 
tegers” This was followed by the work of A Thue {1909) who 
proved the following celebrated theorem “If f(x,y) is a homogeneous 
polynomial with integral coefficients, irreducible m the held of 1a 
tional numbers and of degree >2, and c is an integci 7^0, then 
i(x,y)=c has only a finite number of integral solutions ” 

In view of the above results vie may consider 
i(x\,x % xj =e 

where / is a homogeneous polynomial in m, xt, a t , with integral 
coefficients, of degree n and irreducible in the rational field c being 
an integer We know from the theoiy of units in an ilgebiaic field 
that for k=n and c =1 there exist equations of this tv pc with an 
infinity of integral solutions On the other hand, if k = 2, »>z, 
Thue’s theorem states that there cannot be more than a finite num- 
ber of solutions An interesting question is, how far must k be in- 
creased to obtain equations of this type with an infinity of solutions ? 

If n = 3 we have h= 3 Related to this is a conjecture which Euler 
(1772) made, and which amounts to a generahzation of Fermat’s Last 
Theorem He stated that, in his opinion, the equation 

(9) *i n + *2 n + -t- x n k = y* 

has no integral non-zero solutions for x<Jt<» The particular case 
«=4 has been much studied For k = i it is known that there are no 
such solutions, for 6=4 some solutions have been found but for the 
difficult case ft=3 we as yet (1946) cannot say whether or not solu- 
tions exist Ward (1945) proved that there js no non-zero solution 
of (9) with k=3, « =4 and y< 10000 
The problem of finding rational solutions of certain types of equa- 
tions has been successfully attacked by the use of geometric methods 
This is often expressed as the problem of finding the rational points 
on a curve or surface The curves 

f(x,y)=o or ](x,y>z) = o 

in homogeneous co-ordinates, are classified for arithmetical purposes 
according to their genus (see Curve), the coefficients of the equa- 
tions being integral Two curves are called equivalent when they are 
connected with each other by a birational transformation with rational 
coefficients Thus two curves 

h(x,y) = o, h(£, n)=o 

are equivalent if the co-oidmates x,y are rationally expressible with 
rational coefficients in terms of £, ij, and conversely If a curve Is of 
genus zero, it was shown by David Hilbert and A Hurwitz (1890) 
and Jules H Poincare (1901) that it is equivalent to a straight line 
or a come, from which the theory of the rational points on the origi- 
nal curve is easily derived 

For a curve of genus unity, PoincarS (1901) also proved that if it 
has a rational point, it is equivalent to a curve of the third degree, 
and, m particular, the cubic is equivalent to a curve whose equation 
can be written in the Weterstrass normal form 
( 10 > y 2 = 4 * 3 -g 2*-£3 

The latter statement was proved by Mordell in 1912 
Poincare (1901) and A Hurwitz (1917) noted that the equation 

(10) could be given in parametric form by the use of Weierstrass’ 
elliptic p functions (see Elliptic Functions) so that 

(“) *=P(«), y=p'(u) 

It was proved by Mordell (1922) with the use of these ideas that 
all the rational points on (10) could be found from a finite number 
of rational points, so that, using (n), if U \,u , , u satisfy (10) 

then all rational points are given by miui+m 2 m +«„«„ where 
the m’s are integers " 

Quite recently the subject of the rational solutions of cubic ternary 
equations has been extensively investigated and general results ob- 
tained, by the use of both geometric and algebraic methods B Segre 
i°° k c U P, th f type , of Problem using geometric ideas, and 
pr °re t 7 at l 15 a Siven cubic polynomial in %,y with rational 
^r tS r WhlCh , 1S ^ expresslble as a polynomial in a single linear 
function of x and y, the equation 

z 2 =f(x,y) 

has an infinity of solutions in *, y and s From this he showed that 
an indeterminate ternary cubic equation which cannot be reduced to 
an equation involving less than three variables has either no rational 
°/ r an mfrortyof rational solutions, and each case is possible 
raclusively 43 ^ obtainecI aimilar results using algebraic methods 

f , In J sp l te oi th . e , fact that °, ur subject has been attacked by some of 
weap T kllown to analysis, geometry and abstract 
lL? ntai , nB J aet domaln3 which have hardly been touched by 
investigators, and offeis great opportunities for a mathematical pioneer, , 



4 oo DIOPHANTUS— DIORITE 

Bibliography — R D Carmichael, Dwphantine Analysis (1915) . valLable^ fof the propositions in _ the theory of 1 "Xntus kmw 
L E Dickson, History of VLZl ?L^r\YX7ln ", theory the »pori SmS> ; staheci or assumed in it 
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matik und lhrer Grenzgebicte, Band 5, Heft 4 (Berlin, Springei, 

1938) , H N Wright, Theory oj Numbers , (Wiley, 1939) (H S V ) dlvided by tbe greatest square which measures it must • 

DIOPHANTUS, of Alexandria, Greek algebraist, probably ble by a P r ™ e °f the form 4»— r, P, xcept ot 

flourished about the middle of the 3rd century Not that this heliograph y —The first to publish anything on Diophantus in 
date rests on positive evidence But we gather from a passage jr urouc w . l5 Rafael Bombelli, who embodied in his Algebra (IS7D 
of Michael Psellus (Diophantus, ed P Tannery, 11, p 38) that a n the problems of Books I-IV and some from Book V '^erspersmg 
he was not later than Anatolius, bishop of Laod.cea from ad them with his own problems Next Xylander (WOhdm Hojzmam.) 
270, while he is not quoted by Nicomachus (fl c ad 100), nor P u Q b r ^ h ^ * a f,y\ a r yln g re gard to the difficulties he had with the 
by Theon of Smyrna (cad 130), nor does Greek arithmetic as text ^ bls ^ >p be Greek text was first edited by C G Bachet 
represented by these authors and by Iamblichus (early 4th cen- mwphanti Alexandnnt antkmeticorum hbn sex, et de 
tury) show any trace of his influence, facts which can only multangulis liber unus nunc prmum graece et wine e 11 > » Q 
be accounted for by his being later than those arithmeticians at least rtsofotun* V«Dnnto°fT670B valuable because it contains Fermat’s 
who would have been capable of understanding him fully On the MDCXXI) A reprint of 16 7 concerned it is much m- 

other hand he is quoted by Theon of Alexandria (who observed an famous notes, so far as **<to*g*t » by Otto 

eclipse at Alexandria in ad 365), and his work was the subject of a ferior to the other There a Wertheim (Leipzig, i8qo), and 

commentary by Theon’s daughter Hypatia (d 41s) The Anlhmetica, Schulz (1822) and the oth fT L jj eatb Diophantus of 

the great treatise on which the fame of Diophantu. rests, purports to an English edition m ™ ifg br fl ) (Cambr dge 

be in 13 books, but none of the Greek mss which have survived con- Alexandria A Study in the History of Greek ™ Sen dSveK 
tain more than six (though one has the same text in seven books) 1885 second edition 1910) The Greek text has now been denmuveiy 

They contain, however, a fragment of a separate tract on Polygonal edited (with Latin translation, sc olia, et ) ^ t ’ 

Numbers The missing books were apparently lost early, for there is vol 1 1893, volu 189s) Ld mPaiflv Wtfsowa 

no reason to suppose that the Arabs who translated or commented on to be found in the histories ™ ath f e ?, s , (D Algebra der 
Diophantus ever had access to more of the work than we now have more elaborate analyses are those °f ® Grecia 

The difference in form and content suggests that the Polygonal Nnm- Griechen, 1842) and G Lona (Le setenze esatte nell antica Grecia, 
bers was not part of the larger work On the other hand the Ponsms, igi4, pp 845-919) ' ' 

tSL DIOFSIDE, .» taportat member of the pyrerene (, . ) 

embodied in the Artthmeltia itself, whether placed all together or group of rock-forming minerals 

spread over the work in appropriate places The “Porisms” quoted DIOPTER A unit of measurement used in optics to measure 
are interesting propositions in the theory of numbers, one of which .1 DOWer 0 f a i ens 0 r lens system The power of a lens is the 
Zl t^LVtwo ctl? nU betWen tW0 can reciprocal of its focal length, and when the focal length is ex- 

Among the great variety of problems solved are problems leading pressed in metres the power of the lens is in diopters Thus a lens 
to determinate equations of the first degree, in one two, three or four whose focal length is one metre has a power of one diopter, a 
variables, to determinate quadratic equations and to indeterminate j ens 0 f f oca i length So cm (A metre) a power of 2 diopters, a lens 
equations of the first degree m one or more variables, which are, 1 m m (gee T fnr ) 

however, transformed into determinate equations by arbitrarily as- of \ metres 4 dl0 P“ r apds0 ° n Bens > 

sumlng a value for one of the required numbers, Diophantus being DIORITE, the name given by R J Hauy to a family of rocks 
always satisfied with a rational, even if fractional, result, and not of granitic texture, composed of plagioclase feldspar and horn- 
requinng a solution in integers But the bulk of the work consists of b i ende g ince they are richer m the dark-coloured ferromagnesian 

ssi^stJs® 

linear or quadratic functions of one variable x are to be made ra- cific gravity than granite They also rarely show visible quartz 
tional square numbers by finding a suitable value for x A few prob- But there are diontes of many kinds, since the name applies rather 
lems lead to indeterminate equations of the third and fourth degrees, to a family of rocks th an to a single species Some contain biotite, 

an easy indeterminate equation of the sixth degree being also found * _ , mav , KflnQ n ^ 

The general type of problem 13 to find two, three or lour numbers °^ ers au 8 l te or hypersthene, many have a small amount of 
such that different expressions involving them sn the first and sec- quartz Orthoclase is rarely entirely absent, and when it is com- 
ond, and sometimes the third, degree are squares, cubes, partly squares mon the rock becomes a monzomte It is rare to find the pure 
**> e ******* numbers such that the prod- types of “hornblende dionte,” “augite dionte etc , but in most 
uci oj any two added to the sum oj those two gives a square (III 15) . tl _ , , . ^ , 1 , , 

to find four numbers such that, tf we take the square of their sum + Cases the rocks contam tw0 or more ferromagnesian siheates, and 
or — any one of them singly, all the resulting numbers are squares such combinations as “hornblende-biotite dionte” are commonest 
(III 19), to itd 'jo » un bes < tch tha 1 thur prod id \ or — IU r in nature 

tZeTprod TZriZd fo ’any 'me ftl " "JL ‘a ‘q V‘(\ ^ fe ,’ dlpar ° f ** 6l0 ^ !" '“"P 0 * 111 ®' ,rom oh K OcU, C 

Book VI ron‘ai'15 problem-, of F ndu g ra‘ oml •,?/«' aiglet’ iiunghs , l ° lahr ’uonte and ia_oDcn remarkabK zonal, the external lajers 


must 
be the 

of two squares), and goes on to'add,"praLticaUy, the condition 
stated by Fermat, "and the double ^^^ r *f, r t ea ^ d s| b ^ ot b e dlvlsl 


He also says that if zn+i is to be the sum of two squares, 
not be odd” (ie, no number of the /orm 411+3^ 

t increased by c 


being mo-c alkaline than tl e iiucrua 1 Mnall fluid enclosures and 
black giain« p’obdDly iron ox.dts often occur m it in great rum- 
ber s Ueirhenng produces epidoLC ca'cite =euc,te and kaolin 
urown or vMlow , tliL ho nblcndc Usually 
loun or sellocish bro 1 m those diontes 
hvli ln\L afiiniics to hmpiophtrc. Ih* uicilt 1- nearly tlw-ivs 
LrcLn out sometimes ha a 1 eddish tinge, bron/ilc md h\pirsth<ne 
have then isjal green and blow n sh ule, \pitil( iron oxidis and 
211 con -l-e almost inyauabh p-esent spin ie Runet and online are oc- 
ct miulb observed, call He, chlorite , m iscovitp kao ir>, epidolc and 
e at once seen to satkfv eiwni,' nM basUte aie secondary lhe structure is not essentially different from 
Uo to be satisfied by the particular value of T to be earlvInThave some iffioSorXSf 


such that difltrent lunction of the pms (the sides and the areij 
squares A woul is tiecessan on Diophmtus totuim lie h mm 
onr symbol (written somewhat like 1 final -igma; for ?n unlnovin 
r, lanlit which It. calL A/nO^os (defined as ‘dn und'-lmd iiiimbei n u , , 

of units ) , the symbol mat be a contortion 01 the initial letters op, „ “ ul .“ ‘1 an urowl 
as A r , i 4 etc, are for the power or the unknown (Sjsm t b „ Jf ometmics biow^a 

siiuaa, UBos, iube, oei-a i«oha,ut fou-th power, etc) The 01K 

ollti algebraical symbol is /ft for »<»«' plus being e\pre-«cd by 
nerclv writing terms one ,i r ler mott'cr With one symbol for an un- 
known, It will easily be understood \ hat 'cope lhe>L is lot droit 

a'sumptions, for the lequired nurilicis, — — ■’ 

known which are at — 

mg only 


determined “Often asumpdons‘ are made" which Tead^Teauatmns m and h . aV t some ld ‘, omor P h n 1 , 3m 1 the fel dspar usually follows and 
# which cannot be solved “rationally,” « would Ktve neeabve si^d f nIy m part sh ? ws g00d crystallme outlines Orthoclase and quartz, 
or imaginary values, DiophantuTthen^ tow Idh ^element nf la ?5 to tk se P arate out > a «d fill the spaces between the 

the equation arose and formulates the auxiliary problem o 7 dete? f “.““f 15 ’ , 0 . ften , the .y interpenetrate to form micropegmatite In 

mfmng how the assumptions must be correc ^ ed Vaf to lead to ? L dl ? nte3 u ll i. e plagioclase , felds P ar has crystallized before the 

equadon (in place of the “impossible" one) which can be solved ™ Il« nb i! nde i , whlch u consequenUy has less perfect outlines and forms 

tionally Sometimes his x has to do duty twice for different nn i* re S«l ar Plates which enclose sharply formed individuals of feldspar , 

3 ii,® .» JU .ff S? is AZTtASTf’SJt? 
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[?«] or “corsite”) was for a long time the best known example of 
this structure Occasionally, diorites have a parallel banded or foliated 
structure, but these must not be in any manner confounded with the 
cpidiorites, which are metamorphic rocks without conspicuous foliation 

Dioutes must also be distinguished from hornblendic gabbros, 
which contain more basic feldspars, rarely quartz and occasionally 
olivine, but the boundary lines between diorites and gabbros are ad 
mittcdly somewhat vague, eg, some authors would call locks gabbro 
which others would regard as augitc dionte The hornblcndites differ 
from the diorites ill containing little feldspar, and consist pnncipally 
of hornblende Among varietal designations given to rocks of the 
dionte family are “banatite" for an augite-diorite with or without 
quartz (from the Schemnitz district), “granodionte" for a quartz- 
hornblende diorite (essentially the same as tonahtc) from California, 
etc , “ornoite” for a hornblende-diorite rich m feldspar, from Sweden 
(J S F ) 

DIOSCOREACEAE, a family of monocotyledonous plants 
which includes the yam (qv), the black bryony ( Tamus com- 
munts ) , and the elephant’s foot (qv) There are nine genera 
and about 650 species, all climbing herbs or shrubs with tubers 
or rhizomes The flowers are small, usually inconspicuous, uni 
sexual or perfect, usually regular, the parts in threes The fruits 
are for the most part of a three-winged capsule, the seeds mostly 
winged The family is economically important, as many species 
of Dioscorea are cultivated for their edible tubers, those of the 
greater yam ( D data) sometimes attaining a weight of 40 lb 
Other cultivated species are D batatas, D esculenta , D cayeti- 
ensis, D bulbijera, D pentaphylla and D trtloba 

For a monographic treatment see R Knuth, Dioscoreaceae Pflan- 
zenreich 87 (iv, 43) 1-278 fig 1-69 (1924) 

DIOSCORIDES, PEDANIOS (fie ad 50), Greek medi- 
cal man, born in Cilicia, served in the army of Nero He was the 
first to establish medical botany as an applied science He is 
known through his Materta Medtca It details the properties of 
about 600 medicinal plants and describes animal products of die 
tetic and medicinal value He was a contemporary of Pliny 

See F H Garrison, Introduction to the History of Medicine, 
pp 109-110, 4th ed rev (1929) 

DIP, in magnetism ( see Terrestrial Magnetism), the angle 
made by the direction of the earth’s magnetic field and the hon 
zontal is the angle of dip, commonly called the dip In astronomy 
(qv) and surveying (qv) the dip of the horizon is the angular 
distance between the true horizon and the apparent horizon, due 
to the observer’s elevation In geology (qv) the angle which 
the hne of maximum slope of a stratum makes with the hori- 
zontal 

DIPAVAMSA, a poem (“History of the Island”) composed 
in Ceylon m the Pah language, relating the history of Buddhism in 
India and its propagation m Ceylon It belongs to the 4th century 
a d , and is the earliest example of a purely historical composition 
relating to India It contains 22 chapters, and begins with the 
enlightenment of Buddha, the immediately following events and 
his three legendary visits to Ceylon Then follows the genealogy 
of the kings of Buddha’s ancestry from the first king of this cycle 
(kalpa) down to Buddha and his son Rahula The historical 
portion begins with chapter 4, the history of Buddhism m the 
Magadha kingdom down to the third council in the reign of Asoka 
From this point it continues with the history of Ceylon, the set- 
tlement of the island by king Vijaya, the subsequent kings down 
to Devanampiya Tissa, under whom Buddhism was introduced 
by Asoka’s son Mahmda, with a continuation of the history of the 
island ending with king Mahasena at the beginning of the 4th 
century a d 

As the Dipavamsa is the oldest connected account of Buddhism 
and of contemporary secular events in India for the first three 
centuries of its history, it is important to determine if possible in 
what sense it can be called historical There are two circumstances 
to be first considered, the fact that its record of events (apart 
from purely local Sinhalese history) was compiled in India, and 
consequently cannot be treated as the composition or invention of 
a Sinhalese author, and secondly that it corresponds in important 
features with the Puranas The Puranas, like the Dipavamsa, con- 
tain genealogies of kings which are traced up to the purely legend- 
ary beginnings of the cycle, and recent study has not only shown 
that the Puranas contain genealogies belonging to actual hues of 


kings, but further that in the case of the Migidhi king', between 
Buddha and Asoka both the Puranas ind the Dtpammsa rest on 
a common historical basis This is fuither eoriohontcd bj the 
lists found in Jain works What we possess is not a historical 
record in the modem sense, for the chroniclers recorded events 
uncritically and accepted legends about quite historical peisons 
This is very different from free invention What we hav e to guard 
against is not deliberate romancing, but f lults due to the verv de 
feetive means of transmitting and recoiding events, and the un- 
historical attitude of the compilers The piobable mode of com 
position has been most closely studied by If Oldenherg who first 
edited the Dipavamsa, and by W Geiger, who has idilcd the liter 
chronicle, the Mahdvamsa A native commentary (til 0) on the 
Mahdvamsa, was compiled about a d 1000 References in it show 
that at that time there was in existence a Sinhalese historical work 
which formed part of the great Sinhalese comment ir> on the 
Buddhist senptures The existence of this Sinhalese commentary 
at least as early as the 4th century ad is known from irequent 
references found m the existing Pali commentaries It was on the 
basis of this work in Sinhalese that the Dipavamsa was compiled, 
and its repetitions and the disjointed arrangement of various 
passages show that it must have been compiled from just such a 
source The main details of the work correspond so closely with 
those in the Indian records (the Puranas and Buddhist Sanskrit 
vmrks) that it is clear that they are of Indian origin This Sin 
halese work must have at first ended with the introduction of 
Buddhism into Ceylon by Mahmda, but it appears to have been 
later on extended to the reign of Mahasena This is the period 
covered by the Dipavamsa, and this work is probably a recension 
and adaptation of the whole of the Sinhalese work These con- 
clusions are essentially the views of Geiger, who has summarized 
his results about both the Dipavamsa and the Mahdvamsa in his 
translation of the latter work References will also be found here 
to the criticisms of R 0 Franke, whose attitude on the histoncal 
value of the chronicles is one of complete scepticism (.See 
Mahavamsa ) 

Bibliography — H Oldenberg (ed and tr ), The Dipavamsa (1879) , 
W Geiger (tr), The Mahdvamsa (1912), M Wmtermtz, Geschichle 
der Indischen Litter atur, vol 2 (1920) 

DIP CIRCLE An instrument used for measuring the mag- 
netic dip It consists essentially of a magnetic needle pivoted at 
the centre of a graduated metal circle The circle is mounted with 
its plane vertical and the axis about which the needle turns hori- 
zontal If such an instrument is placed with the plane of the 
circle in the magnetic meridian the needle will he in the direction 
of the earth's magnetic field See Terrestrial Magnetism 

DIPHENYL or Biphenyl, an aromatic hydrocarbon found 
jn that fraction of the coal-tar distillate boiling between 240 0 - 
300° C from which it may be obtained by warming with sul- 
phuric acid, separating the acid layer and strongly cooling the 
undissolved oil It crystallizes in plates (from alcohol) melting at 
70-7 1 0 C , and it boils at 254 0 C It is sometimes called phenyl 
benzene, having the structure CbH 5 CbH 5 It may be prepared by 
passing benzene vapour through a red-hot tube, by the action of 
sodium or brombenzene dissolved m ether, by the action of stan- 
nous chloride on phenyldiazomum chloride , by the decomposition 
of phenyldiazomum sulphate with warm benzene or with alcohol 
and copper powder, or a yield of 82% of diphenyl is obtained 
by heating lodobenzene with copper powder at 230° C The prin- 
cipal use of diphenyl itself is as a heat-transfer fluid, either alone 
or in the form of its eutectic mixture (Dowtherm A) with di- 
phenyl ether (CaH 5 ) 2 0 (See also Benzidine ) 

DIPHILUS, of Sinope, poet of the New Attic Comedy and 
contemporary of Menander (342-291 nc) Most of his plays 
were wntten and acted at Athens, but he led a wandering life 
and died at Smyrna (Athenaeus xm, pp 579, 583) He is said 
to have wntten 100 comedies, the titles of 50 of which are pre- 
served He sometimes acted himself To judge from the 
imitations of Plautus (Casina from the K Xqpobfieva, Astmrta 
from the ’Ovaybs, Rudens from some other play), he was very 
skilful in the construction of his plots Terence also tells us that 
he introduced into the Adelphi (n, 1) a scene from the 
TsWcnrodyfiaKovres, which had been omitted by Plautus in his 
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adaptation ( Commonentes ) of the same play The ancients were 
undecided whether to class him among the writers of the New or 
Middle Comedy 


of the blood tellurite agar media The sugar fermentations of 
the isolated strains are frequently determined and when by these 
means the strain is shown to belong to one of the three main types, 


DIPHTHERIA, is a specific localized and superficial bacterial virulence tests may be restricted to cases of special difficulty 
infection which is associated with formation of membrane, com- earners of long standing, wound diphtheria, etc This is especially 


posed of fibrin and necrotic tissue and with general intoxication 
The lesion is nofmally situated in the upper respiratory tract but 
occasionally related to previous wounds or ulcers of the skin 
Although primary localizations of the infection m the nt 
nasopharynx on the one hand and the larynx on the other ai 
uncommon, the tonsils and faucial pillars are the site at which 


when the gravis and intermedius types are in question 
Aetiology —There was a gap of 57 years between Pierre Bre 
tonneau’s classical description (1826) of the disease as a sharply 
or defined infectious condition and E Kleb’s demonstration ot the 
n °i appearance of the bacillus in the superficial layers of the membrane 
l " rT ’ 1883, followed by F Loffler’s much more convincing ind sig- 


the lesion most often appears A tough, closely adherent mem- nl fi can t bacteriological investigations 
brane which leaves a raw surface when tom away is most char- The causa tive bacillus described by Loffler and for long known 
acteristic but there are a number of early or mild cases, especially as the Klebs-Loffler bacillus, or K L B , and now generally referied 
those in the immunized, which present scattered patches of softer to as the Corynebactenum diphtheriae, is a gram positive bacillus, 
membrane more readily detached These are not easily distin- nonmo tile and nonsporing with a special affinity for methylene blue 
guished from follicular tonsillitis It is also noteworthy that wluch particu i ar i y emphasizes the presence of granules showing 
the severest infections may present lesions m which oedema and dl g er(!nt staining affinities from the rest of the bacillus, metachro- 
more prominent than membrane formation and so matic granu i es and irregular swellings of the bacillary body, “club 
bmg ” 

The bacillus is extremely pleomorphic It grows moderately well 
on the usual media with a basis of meat extract and peptone, but 

, - . peculiarly well on inspissated serum reinforced with peptone broth 

sil with progressive involvement of the soft palate, uvula, pharynx and gi ucose (Loffier’s original medium) It ferments glucose and 
and larynx normally indicates a severe case In rarer instances ot h er SU g ars without gas formation but not saccharose, although 
extension to the oesophagus or downward in the bronchial tree is some rare exceptions have been observed 

observed Swelling of the lymphatic glands of the neck and oedema Three well defined cultural types of the C diphtheriae, gravis, 
of the periglandular tissue may be a marked feature and in the , n termedius and mitis, were first described in Leeds, 1930-34 
worst cases goes on to “bull neck ” Nasal discharge and fetor are These are distinguished by the appearance of their colonies espe- 
also common features of the severer cases The membrane passes Cla n y m pnmary culture on blood tellurite agar Gravis is further 
through three phases, an early one not often recognized, m which it differentiated from the others by its capacity to ferment starch and 
resembles r£W white of egg, a second one in which it suggests the glycogen and intermedius by the fact that it never produces haemol 
same substance after heat coagulation, and a final one suggesting ysis Broadly, gravis and intermedius strains are associated with 
rubber, with all colour shades from gray to reddish brown Spe- t jj e severer toxic cases of diphtheria and mitis more often with 
ciaj sites are the larynx and nose and more rarely the eye, vagina ext ensive membrane formation and phenomena of respiratory ob- 
struction The gravis strain appears to play a special role in epi- 


s welling 
mask it 

Although there is no absolute relationship between the extent 
of membrane formation and the seventy of the infection, it is gen- 
erally accepted that the spread of membrane over the whole ton- 


and skin 


General Symptoms -These may be slight or absent in mild demic diph theria and m the diphthena of the inoculated 
cases In moderate or severer cases there are the usual prodromata twi« tv,* n t 

of any infection, considerable initial fever of very short duration . Diphtheria Toxin -The fact that filtrates of culture free from 
is the rule, and sore throat 15 present but is not a commanding b f te , na ™ uId U \ e f enmental an , imaU syste p mi ‘ Iasl0ns 

symptom In the severest cases evidences of profound toxaemia ° f a infec , tl0a was ff st demonstrated by P P E Roux 

are pallor, a soft and irregular pulse, general weakness and marked F f ro , m that tune Production of toxin for immunization of man and 
subjective consciousness of illness Vomiting, a ra pi d fall m the 0 ^rses was the subject of a vast amount of investigation, and 
pulse and haemorrhagic manifestations are all of grave prognostic 1 was ? n j y aft “ 1930 that ^ underlying principles were so far 
significance Evidences of toxic neuritis appear in a vanable per- eh £ ,dated Aa ‘he perplexing irregffianties m toxin yield from 
centage of cases and are observed between the sixth day and the cu \ tu , r f s wer f e latgel y eliminated. The essentials appear to be a 
sixth or seventh week. In order of frequency and time of appear- suitable peptone as source of nitrogen, combined with fatty acid 
ance paralyses of the palate, the eye, the pharynx and the muscles and “rbohydra e, especially maltose, as sources of energy ,n such 
of the trunk and limbs are observed The palate lesion is mdi- pro P°/ tl ° ns « to ansur / a sl ° w D ' eve / 5al « taction from slight 
catefi by nasal voice and regurgitation of fluids by the nose, that acidl fication to a pH _ of about 8 6 after several days incubation 
of the eye muscles by squint, failure of accommodation and, in conditions m which there is a large exposure of surface relative 
more rarely, ptosis, and the pharyngeal lesion by difficulty in tha volume ° f culture The importance of the iron content of 
lowing J the medium has also been demonstrated The Park- Williams 8 


heart failure within the first two weeks, obstruction of breathing morethan , J % of impurity, and such products kill the guinea pig 
caused by membrane formation and oedema of the upper respira- 1, ratl ° 0 . i I,000,0 °° S per kilogram of animal body weight 
tory tract, and late deaths associated with extensive paralytic “ a P pears to be a protein free from carbohydrate and phosphorus 
manifestations which may be directly or indirectly responsible, but containm8 sulphur 

’ ' Treatment — The existence of curative properties in the serums 

of animals which had recovered from infections was first observed 


e g , diaphragmatic paralysis or inhalation pneumonia, but in which 
heart involvement probably also plays an important part 


Diagnosis, — Although many well-developed cases of diphthena by von Behring m 1890, and the correlation of his work with 


will be diagnosed without hesitation by any experienced observer, 
a proportion of early, mild or unusual cases can be certamly diag- 


that of Roux led to the rapid development of antitoxin therapy 

- van uc tcnamiy aiag- the serums °f immunized horses The therapeutic value of 

nosed only by hactenological investigation Even with a positive such serums was established beyond doubt by the halving of the 
bacteriological result, m such cases there remains the question r , ate , m “f “ s ® ase ln Pans in lg 94 (Roux and others) and 
whether a diphthena carrier condition coincides with some other „ 016 trea r ne ^ of alter nate cases with and without antitoxin over 
infection which is actually responsible for the clinical symptoms igg^ “ the Blegsdam hos P ltal in Copenhagen by J Fibiger m 

ration of morphology of mired cuituirfooVLoffier^inapia^tTd lame doaer^d 131 ’^ V 3 *? tElereaftcr ’ and em P h asis was put on 
rerom medium rad the appearance a, Corn'll 
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Skeleton of diplodocus carnegiei about one one hundredth natural size reconstructed from fossil remains found 
in the rocky mountains the feet are incorrectly restored 


followed by differential heat denaturation in acid solution It 
is doubtful, however, whether the use of huge doses of concentrated 
serums gave results much superior to those obtained in the early 
days in which smaller amounts of cruder preparations were em- 
ployed There are trustworthy records of death in the hypertoxic 
cases of diphtheria seen so much in Europe after 1925, notwith 
standing intensive serum treatment within 24 hours of onset Esti- 
mations of circulating toxin in such cases on admission reveal 
amounts greater than a lethal dose for man (Wildfubr, 1947, Zeit 
Innere Median Grettz , 2, 186) 

Tracheotomy — This operation was much less common after 
1927 How far this was the result of the higher age incidence of 
diphtheria or to changes in the aetiological agent is not certain, 
both may have played a part 

Epidemiology and Prophylactic Control — In considering 
the epidemiology of diphtheria, it is necessary to take into account 
both the natural fluctuations of the disease and the effect of artifi- 
cial measures of control which were introduced in modifying these 
fluctuations The measures of control are (1) the bacteriological 
recognition of cases of the disease followed by the search for, and 
segregation of, carriers of the bacillus, (2) the institution of serum 
treatment of cases and contacts, and (3) the recognition of persons 
susceptible to diphtheria by the Schick test and their subsequent 
immunization by prophylactic inoculations 

That there are marked fluctuations of the severity of diphtheria 
and of its tendency to epidemic spread both from place to place and 
over periods of years m the same area is beyond question The 
causes underlying these fluctuations in seventy and epidemic spread 
of diphtheria are complex and may include sequences of cold and 
wet years on the one hand and dry and warm years on the other 
(Friedrich Wolter), penods of malnutrition following wars and 
consequent famine or partial famine, the replacement of less for- 
midable by more formidable types of the C dtphtheme conse- 
quent on extensive migrations of population m wartime and, finally, 
fluctuations m mass immunity of the population following epidemic 
outbreaks 

A comparative study of available mortality and case incidence 
figures for North America and Europe shows that, notwithstanding 
a marked fall m diphtheria deaths from the time of the introduc- 
tion of serum m 1894, diphtheria was still responsible in the 1920s 
for a considerable morbidity and mortality m North America and 
most countries of northern and central Europe This declined 
steadily in North America to become almost negligible in some of 
the great cities of Canada and the U S following intensive cam- 
paigns of prophylactic inoculation In Europe there was great di- 
versity In Norway and the Netherlands low levels similar to those 
experienced in North America were recorded between 1935 and 
1939 independently of prophylactic inoculation, whereas the ap 
pearance of ap unusually severe diphtheria was recorded m central 
Europe and some of the Irish and English cities, and diphtheria 
throughout Germany reached very high levels This culminated in 
an explosive outbreak of diphtheria in the countries surrounding 
Germany during World War II which reached its apex between 
1943 and 1946, except m Great Britain, where an extensive cam- 
paign of immunization appeared to cut it short about 1941 After 
the close of World War II diphtheria continued to recede gradually 


in North America and receded sharplv m western Europe but more 
slowly m Germany and Switzerland, while in Hungary it actually 
increased 

An outstanding problem is how far the better results in the west 
ern hemisphere are attributable to more thorough camp ugns of 
inoculation and how far to a less severe tvpe of diphtheria It is 
notable that the type of bacillus described as C diphthertae gravis 
is widespread in Europe and rare in North America 

Methods 0} Prophylactic Inoculation — The original method of 
giving toxin antitoxin mixtures was abandoned because of occa- 
sional disasters caused by persistence of toxin after destruction 
of the antitoxin This was liable to happen when the mixtures 
were frozen and the cresol preservative separated in concentrated 
form For many years formol treated toxin has been used either as 
alum-precipitated toxoid (APT ) or as toxoid antitoxin flociuli 
which are better tolerated by adolescents and adults 1 he dosage 
which has been found most satisfactory is two 1 c c injections of 
A P T at intervals of four to six weeks, provided the APT con- 
tains at least 50 Lf per cubic centimetre Inoculation should be 
carried out between the 6th and 18th months of life and followed 
by a further booster dose before a child goes to school The inci- 
dence of infection among children so treated is greatly diminished 
and diphtheria deaths are exceedingly rare Even better results 
were claimed with prophylactics such as P T A P prepared from 
highly refined toxoid absorbed on pure aluminum phosphate 
There was also emphasis on the need to immunize earlier in infancy 
in communities where diphtheria is rare and there is little inherited 
immunity 

Transmission — This occuis in several ways (1) the ejection of 
infected droplets from the throats of cases or carriers, (2) spread 
of contamination from infected nasal discharges, probably of first 
importance, (3) persistence of C diphthertae in the dust of ward 
floors which investigations reveal as common , (4) infection of milk 
or ice cream, to which several well authenticated minor epidemics 
have been convincingly traced 

Control — In school and closed institutions this is effected by 
inoculation or reinoculation of all not recently immunized, which 
may be combined with immediate passive protection with anti- 
serum and followed by the detection and isolation of carriers In 
the community at large, only prophylactic inoculation has yielded 
convincing results It is obvious from the recrudescence of epi- 
demic diphtheria after many yeais of detection and isolation of 
earners that the efficacy of such methods is limited 
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and Present (London, 193 ) , G Ramon “I a Vaccination au moyen de 
l’anatoxine diphtcrique et h prophylaxic dL la diphterie, ’ Pruse 
Medicate , vol xlvi, p 1049 (1938), A W Dowme, H Parish, A T 
Glenny, Wilson Smith and G S Wilson, ‘ Combined Active and 
Passive Immunization Against Diphthcua Studies of Antitoxin Re 
sponse in Normal Students,” Brit Med Journ, vol if, p 717 (Nov 
22, 1940) , r Wolter, “Das tpidemische Auftreten der Diphthene in 
seiner Aliliangighcit von Boden (ind Klima, mi besonderen von den 
Bruckneischcn klimaschwankungen " Ergeb Inn Med u Kndhk , 
vol xliv , p 257 (1952) , G Stuart “A Note on Diphtheria Incidence 
in Certain European Countries,” Brit Med Journ, vol 11, p 613 
(Nov a, 1945), K W Claubcrg, “tlber emen Elektivnahiboden fur 
Diphtheriebaullcn der eme nnkroskopnsche Plattendiagnostik ermog- 
licht ” Cenlralbl J Bakl , I 0 1929, ri4 539, G Wildfuhr, “Uber 
Diphthenetoxingchalt im Patientcnblut bci Diphtheria gravissima,” 
Zeit Innere Median Cienz 2, 186 (1947) (J W McL ) 

DIPLODOCUS, a large amphibious dinosaur found in the 
Upper Jurassic rocks of the Rocky mountain region, skeletons or 
replicas are to be seen in man> museums It reached a length of 
87 ft, but was relatival} slender in build (See illustration m 
Dinosauria ) (A S Rr ) 

DIPLOMACY is a word often used vaguely with different 
meanings Sometimes it is used to express the whole content of 
international affairs, sometimes to express the manner in which 
personal affairs are conducted Sometimes it is used in a pejorative 
sense, sometimes it is described as a highly commendable activity 
Its proper and main meaning is, however, the manner in which in- 
ternational relations are conducted Numerous definitions of it 
exist but, perhaps, the best is that of the Oxford, English Diction- 
ary Diplomacy is ‘'the management of international relations by 
negotiation the method by which these relations are adjusted 
and managed b} ambassadors and envoys , the business or art of the 
diplomatist ” This definition seems too limited , for a president, a 
prime minister or a foreign secretary negotiating in Washington, 
London or Paris is engaging in diplomacy as much as any ambas- 
sador or envoy It stresses, however the mam point that it is the 
method not the object of the negotiation that is the subject of 
diplomacy Bad objects may be sought by good diplomacy and 
vice versa Still diplomacy is m a sense a substitute for force, it 
is the means of obtaining the maximum national advantage without 
the use of violence and, perhaps one might add, with the minimum 
of friction and resentment It is also true however, that some- 
times it is interspersed with the threat of coercion, and it always 
depends m some degree on the power, whether military economic, 
moral or deriving from association with others, of the state for 
which the diplomatist is acting Some writers define it as a science, 
others as an art It has indeed characteristics of both, though it 
is certainly more an art than a science 

The word in the use defined above is comparatively a newcomer 
It is derived through the French from the Greek word SurXwpa 
that is, diploma (literally, a doubling), meaning a folded paper, 
such as was early used for state papers, charters, etc , and hence 
a privilege, licence or degree conferred on a person Thus a “dip- 
lomate” was a person so licensed, and in the 18th century this word 
came to be specially applied to those authorized to negotiate on 
behalf of the state Long before this, the word “diplomatic” was 
used to denote the science of deciphering documents such as the 
original diplomas, and it is still used in this sense 

HISTORY 

Though the word is new, the thing itself has existed since the be- 
ginning of civilization — or even earlier When one group of men 
wished to come to some arrangement with another group so as to 
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skilful of Greek statesmen, who cultivated the irt of persuasion, 
and a set of rules for diplomacy began to appear I he Romans 
took less from the Greeks in this than m some other arts though 
they used diplomacy effectively both in their relations with the 
Greeks themselves and in obtaining the control of Egypt But 
when the Roman empire was fully established diplomacy wis 
mainly employed to divide and control the barbarians who sur- 
rounded it When the empire split, the western part became a 
Christian commonwealth owing allegiance to an emperor and to a 
pope, and though diplomacy was necessary between its warring 
members and was often conducted by church dignitaries, not only 
was it sporadic but also, in a sense, there was an appeal to a superior 
over all participants The power of these superiors was, however, 
always very limited, and the papal court itself through the legates 
contributed a great deal to the development of the diplomatic 
system 

T1 e eastern empire slowly decayed and, as its power weakened, 
had to employ negotiation to preserve itself against its attackers, 
so that it gradually developed a body of professional experts for 
that purpose who established the reputation of Byzantine diplo- 
macy (see Roman Empire, Later) In the middle ages diplo- 
matists were called by many different names such as legates, 
nuncios, procurators, agents or ambassadors In all this develop 
ment there was no permanent diplomatic machinery even between 
states which had frequent relations with one another 

The Italians were first to establish permanent missions, in the 
15th century The intense rivalries of the city states, their various 
combinations and alhances, the growth of their trading connections 
with the Levant and with northern Europe and the energy intel 
lectual eminence and ambitious spirit of their peoples made them 
the leaders in the new art of diplomacy It is usual to attribute to 
this Italian pre eminence that characteristic of unscrupulous diplo 
macy to which the term Machiavellian is given because Niccolo 
Machiavelh described it m remarkable language in his Principe 
and his Discorst sopra la prima deca di Tito Lmo But in the 
age of the Renaissance rulers of other nationalities, Louis XI of 
France, for example, were no less unscrupulous than the Italians, 
though the latter produced more subtle and refined personalities 
and had distinguished men of letters among their envoys 
It cannot be said when the first resident embassy came into exist- 
ence the system grew out of the various methods of conducting 
international relations established during the middle ages among 
the countries of the Mediterranean area One cause of delay was 
the fear that a permanent representative might be corrupted by the 
ruler to whose court he was accredited But whatever its origin, 
it was in the Italian city states that the system came to fruition, 
Milan and Venice playing the leading part It was Venice, because 
of its vast connections in the eastern Mediterranean, threatened by 
the rising power of the Turk after the fall of Constantinople m 
14S3, that extended the system into one that became European 
Preoccupied with obtaining support for its colonies and for its 
trade, Venice sent a succession of envoys to Burgundy, since nei 
ther the Holy Roman emperoi nor the king of France seemed likely 
to lead the alliance of Christian states which, it was fondly hoped, 
might arise to resist the infidel When these efforts failed, Venice 
used diplomatic methods at Constantinople itself with considerable 
success Meanwhile Venice had begun to establish permanent mis- 
sions in western Europe 

The Development of the Profession -New types of mon- 
archies were then arising as the power of the pope and of the em- 
peror declined and new methods of organizing the central power 
of the state came into existence These monarchies naturally be- 
gan to negotiate with one another m the new way For some time 
they regarded it with great suspicion Henry VII of England 
Ferdinand of Spam and Louis XI of France considered foreign 
agents as little better than spies But if they were forced to allow 
rulers of other states to find out much about their own situation 
they m their turn obtained much information and important con- 
tacts by means of their own agents 

It is also perhaps significant, as has been suggested, that perma- 
nent embassies arose at the same time as permanent armies One 
could be regarded as the antidote of the other At any rate m the 
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first hilf of the 16th century, in the age of Thomas VVolsey, of 
Trancis I and of Charles V, the system of permanent diplomatic 
missions became firmly established among the leading European 
states, and for reasons both of prestige and security smaller states 
had necessarily to lollow their example Thus arose in nearly all 
capitals a diplomatic body which came later to be called the diplo 
matic corps, a number of diplomats each intent on forwarding the 
interests and defending the honour of the monarch or republic 
which he represented 

Naturally such men could not be subjected to the ordinary laws 
of the state where they resided, as is described below, a system 
of special immunities was gradually elaborated so that the) could 
go about their business without interference But they had also 
to establish their names and titles, their method of intercourse, 
ceremonial procedure and conventional language The rules that 
were gradually adopted were part of the system of what was later 
called international law (q v ) which grew up in the 17th and 18th 
centuries 

The term "ambassador” (from French ambaxadeur, the form 
used by Jean Troissart, cj Low Latin ambactia, service) became 
the designation of the monarch s representative in the 16th cen 
tury, except the representatives of the pope, who were termed 
nuncios or legates — though the latter were something more than 
diplomatists To save expense and for other reasons an inferior 
and less costly class of agents was instituted, at first called residents 
or ministers resident, later called envoys In both classes the word 
“extraordinary” was added to the title, being at first used to desig 
nate special missions but coming gradually, because of disputes 
as to precedence, to be assumed by all Later a further class ac 
credited not to the monarch but to his ministers, was used to fill up 
intervals or when some incident prevented full diplomatic repre 
sentation, members of this class became known as charges 
d’affaires By the end of the 18th century there were four main 
classes, which were definitely lecognized as suchm an annex to the 
treaty of Vienna of June 9 1815, and in a protocol of the congress 
of Aix la Chapelle (Nov 21 1818) (1) ambassadors, legates and 
nuncios, (2) envoys extraordinary and ministers plenipotentiary, 
(3) ministers resident, and (4) charges d’affaires ( See Ambas 
SADOR ) 

The title Excellency (9 v ) was first given to an ambassador 
when Henry IV of France gave it to Louis, duke of Nevers who 
was entitled to it as he belonged to the Italian princely house of 
Gonzaga The ambassadors of Spain and Venice immediately 
claimed the same title, and at the congress of Munster, which pre 
pared the peace of Westphalia (q v ), it was given to all ambas 
sadors It was shared by nuncios and legates but not by lesser 
ranks In the course of time it also came to be given, on the con 
tinent of Europe to all those who hold or have held the position 
of minister in a cabinet, and, in the British Commonwealth to 
viceroys, to governors general and to some other governors It has 
been also claimed that an ambassador has the right at any time to 
an interview with the monarch to whom he is accredited, but this 
privilege was never fully estabi shed The language of diplomacy 
was originally the international language of mediaeval Europe, 
Latin In the 17 th century this was superseded by French, which 
remained the principal diplomatic language until the end of the 
19th The use of English had been carefully safeguarded, how- 
ever, and the right to use English in diplomatic communications 
insisted upon by the government in Westminster, while other gov- 
ernments made analogous reservations Not until the Pans con 
ference of 1919 was the perfect equality of English with the French 
language accepted by other governments, largely thanks to the m 
fluence of the United States * 

By the beginning of the 19th century diplomacy had developed 
in extent and technique In some states the foundations of depart- 
ments of foreign affairs had been established, and the ministers 
were assisted by professional advisers Instructions to ambas- 
sadors were drafted with competent skill, notably m France, 
courier services were organized, and ciphers, first used by the Vene 
tians, were employed with imperfect success to guard the secrets of 
correspondence 

The ambassadors were much preoccupied with the dignity of 
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their office for im affront was considered i< nlkamf Oft tlu. 
honour of the monaich whom they represented Ihe p ipil nuncio 
was given precedence and in most stites v is rei "giuzcd is the di in 
or doyen of the diplomatic corps But the nvalrv of 1 nnct ind 
Spain, each claiming special precedence led to nuns bittci qu ir 
rels, and it is said that some doors in London houses were nude 
especially wide so that the two ambassadors could inter the room 
side by side Representatives of smaller st ites h id their ow n spe 
cnl rivalries and court olhcials everywhere hid to be twin (it the 
injury that might be caused to the interests of their own country 
if these sensibilities were not taken into auount Not until the 
above mentioned agreements of Vienna and of An h Ui ipclle w is 
precedence by date of appointment accept ed by all stilts for the 
classes of diplomats then established Alphibetieil ordci in the 
French language was also agreed to in the signature ot tr> itics md 
similar documents, each state coming first in its own cop\ ( on 
ventional rules as to the form of correspondence and xchlr< h id 
also been established though each court had its own eercmonul 
practice for the reception and entertainment of diplomatic agents 
As relations between states increased practical questions occupied 
the minds of diplomatists and etiquette was of less importance 

The 19 th Century — Thus the diplomatic profession while still 
largely m its higher ranks in the hands of the nobility became in 
many countries a definite career In the lyth untury loreign 
affairs were dealt with in great departments, as other business of 
the state By 1815 m France and in Austria perminent officials 
already managed much of this business In Great Britain the for 
eign ministers for a longer period did most of the important work 
themselves aided only by a few clerks But in London also by the 
middle of the century the permanent officials had necessarily to do 
much more as the dispatches multiplied First the railroad and 
then to a much greater extent, the telegraph transformed the 
tempo of diplomacy, and some of the older statesmen found the 
change a try mg one 

The position of an ambassador also became somewhat different 
when he could seek instructions from home and receive an answer 
in a matter of hours instead of days or even weeks Technical 
questions especially those of trade, occupied more of the time and 
energy of diplomats Commercial treaties had for a long time 
been negotiated by special envoys working undir the goner il di- 
rection of the ambassador and receiving their instructions from 
ministers of finance or of commerce — in Great Britain from the 
board of trade Finally commercial attaches were appointed 
There were also military and naval attaches to report on the ever- 
growing armies and navies 

In addition an attempt had been made in 18 1 5 to set up a pernn 
nent international organization of the Great Powers the European 
alliance, often called mistakenly the Holy Alliance, the latter name 
being that of the less practical treaty sponsored by Tsar Alex 
ander I The alliance broke down in 1823, but in 1830 began the 
system of ambassadorial conferences — mainly of the Great Powers 
— which persisted sporadically throughout the century In 1899 
and 1907 two conferences of wider scope met at The Hague to hy 
down rules for arbitration and revise the rules of war A number 
of technical international organizations were also set up with thur 
own conferences and secretariat Thus the origins of whit was 
later called “diplomacy by conference” were already in existence 

Diplomatic Immunities —Diplomatists could' not be gov 
erned by the same laws as the people among whom they dwelt, and 
from an early date it was recognized that they had special privi- 
leges Hugo Grotius gave his great authority to the theory, already 
adumbiated, that these immunities as they were called were based 
on exterritoriality (qv ) or extraterritoriality, the fiction that the 
diplomatist’s dwelling was part of the territory of his own country 
and that he carried with him its law They are, however, really 
based on practical convenience Without them, though not neces- 
sanly in their most extreme form it would be impossible for the 
diplomatic agent to perform his functions satisfactorily Diplo- 
matic agents were thus placed outside the criminal and civil law of 
the land They could not be arrested on a criminal charge or sued 
for debt m a civil court 

During the 16th and 17th centuries these immunities were firmly 



DIPLOMACY 


4.06 


established by numerous precedents There were, indeed, a few 
exceptions, and even as late as the early 1 9th century ambassadors 
at Constantinople might be threatened with imprisonment But 
the rules were very generally observed in all civilized communities 
Perhaps the one most challenged was exemption from prosecution 
for refusal to pay debts, which was more than once successfully 
contested But the immunities were extended to the diplomatic 
agent’s wife and suite and even to his menial servants, since other 
wise his freedom of action would be limited by consideration for 
those who depended on him and on whom he depended for the exer- 
cise of his functions 

This privilege was in many countries, especially m the orient, 
often abused in earlier centuries, and even in the igth century it 
was sometimes a source of profit to the diplomatic agent Since 
a diplomatic agent’s house is inviolable the right of asylum for po- 
litical refugees was at one time of importance, especially in Latin 
America, but it was always regarded with jealousy and not held to 
be good m the case of ordinary criminals who could be taken by 
force if not surrendered A diplomatic agent has also the right of 
worshipping in his own faith inside his residence, at one time a 
matter of great importance He and his suite are exempted from 
taxation and customs duties He has naturally also the right of 
free communication with his own country unless he allows himself 
to be shut up in a besieged town On this analogy the diplomatic 
body in Great Britain was prevented from using cipher dispatches 
or couriers during the period before the invasion of the European 
continent in 1944 

In return for these privileges the diplomatic agent had the duty 
of never creating a breach of the peace or civil disturbance He 
was indeed expected to avoid all interference in the internal affairs 
of the host country If he failed to do so the only remedy was 
expulsion This was the case even when he could be shown to have 
plotted with others against the sovereign to whom he was ac- 
credited (as more than once happened in the r6th, 17th and 18th 
centuries), though he could be seized so as to be rendered harmless 
until the expulsion had taken place In 1915 Constantin Dumba, 
the Austro Hungarian ambassador, and Capt Carl Boy Ed and 
Capt Franz von Papen, the German military and naval attaches, 
were summarily expelled from the United States for attempted 
sabotage by fomenting strikes and violence m munitions factories, 
and later a similar fate befell Count von Luxburg, the German 
minister m Buenos Aires, Arg The same penalty had often been 
inflicted for much smaller offenses, some of them little more than 
a failure in tact or judgment 

It was, however, more usual to ask that the diplomatic agent 
should he recalled by his own government Such action should 
not be taken without sufficient cause, though it has been maintained 
that it is simply sufficient to declare an agent to be persona non 
grata as justification for desinng tus removal But if this is done 
unreasonably, reprisals may follow and a rupture of diplomatic 
relations take place 

THE 20 TH CENTURY 

DOnng the 19th century diplomacy became a highly organized 
profession, and Its exponents were for the most part chosen for 
their technical efficiency In democratic countries the foreign 
minister was nearly always a politician who might have had no 
experience whatever of diplomacy , he was also the member of a 
cabinet or under a president who decided policy, subject to certain 
legislative control In the more autocratic countries the foreign 
minister was often himself a professional diplomatist The old 
aristocracy still played a notable part in tuc profcs-ion in many 
countries, and in Great Britain there wa= an income qualification 
for the riio'oirUic service, and Us members tenued to be chosen 
exclusively from the upper class Moreov er of the foreign minis 
te r s of Great Britain between 1815 and 1914 only two were not 
either a peer or the son of a peer (George Canning and Sir Edward 
Grev) The control of parliament wa„ also limited by ignorance 
of many important facts “It is in the Cabinet alone that questions 
of foreign policy are sealed,’* Lord Palmerston told Richard Cob 
fen 1 We "tier consuh Pari ament un il aner the/ art settled ” 
Diplomacy still remained highly secret and, to tne man in the 


street mysterious The treaties which bound the states of Europe 
together m the period before World War I were nearly all unknown 
to the peoples whose actions they pledged Even Great Britain had 
secret discussions with France which, though they left the former 
free to determine its own course of action, yet were a moral obliga- 
tion which could not be disregarded During the war secret trea 
ties were made which only became known when revealed by the 
Bolsheviks after the Russian Revolution 

The press it is true, took an increasing interest in foreign affairs 
In return the foreign ministers and diplomatists generally took an 
increasing interest in the press and tried to control it either by 
bribery or by more subtle methods Its use became part of the 
technique of diplomacy Some journals were controlled by power 
ful financial and commercial interests, which thus obtained an in- 
fluence on foreign affairs Independent papers such as the Times 
(London), the Frankfurter Zeitung or the Neue Frete Prcsse ex- 
erted a real effect on public opinion and consequently on legisla- 
tures and cabinets Governments had to defend themselves by 
publishing correspondence showing the manner in which diplomatic 
transactions had taken place But it still remained true that many 
things, and often the most important, were kept secret It was 
natural therefore, that there should have arisen during World 
War I an insistent demand in many countries that secret treaties 
should be abolished and that much more information should be 
given to the public about foreign affairs In addition, two other de- 
velopments in international affairs began after that war to exercise 
an important effect on diplomatic methods for the first time m 
history a world wide permanent international organization had 
been set up m the League of Nations, which brought together diplo 
matists from many different countries , and new technological de 
velopments including those which affected communications, made 
the use of expert knowledge on many different subjects a necessity 
to the diplomatic profession 

Democratic Control — In a number of countries the constitu 
tion provided machinery through which the legislature exercised 
some control over the executive in foreign affairs The most fa- 
mous and effective was that of the United States, where all treaties 
had to be sanctioned by a two thirds majority of the senate before 
they could be ratified, the president also had to obtain the consent 
of the senate to the higher diplomatic appointments This system 
had resulted in the rejection of many treaties, including the most 
famous of all, the treaty of Versailles, signed by Pres Woodrow 
Wilson m 1919 

In some other countries there was provision for the legislature to 
be consulted before treaties could be ratified in France, commit- 
tees of the chambers on foreign affairs were able to obtain secret 
information from the foreign minister, and the same device was 
also used m some other states In Great Britain the executive had 
the power to ratify treaties, but it was recognized that it could 
only do so in important cases if parliament had previously indi- 
cated approval British ministers could be questioned in parlia 
ment, but there was no formal method by which secret information 
could be disclosed Military and naval staffs played an active part 
in the determination of foreign policy in all countries and the mili- 
tary and naval attaches m contacts between governments In 
Great Britain this position had been recognized by the establish- 
ment of the committee of imperial defense, which in effect became 
the war cabinet during World War I 

It was no easy task to devise means by which these processes 
should be made more democratic The first of President Wilson s 
fourteen points laid down that there should be “open covenant 5 ; of 
peace openly arrived at, after which there shall be no privdte inter 
national understandings of any kind, but diplomacy shall proceed 
always frankly and in the public view ” This meant that there 
should be no more secret treaties and not that treaties should be 
negotiated in public, and it was implemented by a clause m the 
Covenant of the League of Nations that no treaties should be con- 
sidered binding unless registered with the secretariat of that body 
and published This did, indeed, prevent secret treaties between 
members of the League of Nations, though military arrangements 
for mutual defense naturally could not be disclosed In Great 
Britain the first Labour government established the rule that no 
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treaty should be ratified until it had lain on the table of the house 
of commons for at least 2 1 days In other countries similar pnn 
ciples were accepted, though none went so far as the United States, 
since it was widely held that the control of the senate had done 
great harm to international co operation and understanding 

Another step was to make the diplomatic profession more easily 
accessible to candidates from every class In Great Britain the 
income qualification for the diplomatic service was abolished and 
new methods of appointment and examination introduced It took, 
however, some time for such measures to have any great effect and 
it was often said, both there and in other countries, that the diplo 
matic profession was out of touch with the classes that had most 
power in the more democratic society that was growing up At 
the same time diplomacy became even more concerned than before 
with economic and technical questions, and this meant that men 
of many different types took some part m it The embassies of the 
Great Powers in each other’s capitals became large and highly 
organized machines 

Attempts were also made to educate public opinion on the real 
nature of diplomatic transactions and on the complicated character 
of the problems with which diplomatists have to deal Debates m 
parliament on foreign affairs multiplied, and a larger quantity of 
diplomatic documents was laid before the legislatures One exam- 
ple of this was the publication by many countries of the diplomatic 
correspondence of the period before World War I, in order that the 
causes of the great catastrophe might be more fully understood In 
many countries, also, new institutions for the study of foreign 
affairs and for the dissemination of information about them were 
set up, a notable example being the Royal Institute of International 
Affairs in London The new international institutions also assisted 
in the education of public opinion wherever it could follow what 
took place in them 

A further step was greater co operation with the press In all 
foreign offices press departments w^re set up and press attaches 
were stationed at the principal missions abroad Most of this 
work was done with the object of getting sufficient attention paid 
to the policy of the operating country both in its domestic and in 
the foreign press But there were also, inevitably, attempts to in- 
fluence the press to support a particular policy The cruder forms 
of journalism, on the other hand, often distorted the information 
by sensational writing which appealed to national susceptibilities 
It was apparent on such questions as that of reparations from the 
defeated countries after World War I that the governments 
learned their lessons before the public on which their actions ulti- 
mately depended 

As the power of an only partly instructed public opinion over 
foreign affairs became greater, governments began to use new 
methods to influence it, not only in their own country but in others 
Departments of propaganda were organized which appealed to 
peoples over the heads of their governments This practice, first 
begun by the Soviet government at the end of World War I, was 
adopted by other authoritarian regimes that appeared elsewhere 
The development of radio communication provided them with a 
new instrument for their purpose The Italian radio Station at 
Ban, for example, poured out a flood of anti-Bntish propaganda 
to the Arab countries, and when the National Socialist state had 
been established in Germany, propaganda, which Hitler himself 
laid down should be based on lies, was developed into an instru- 
ment of aggression Though this new form of propaganda had 
great effect in the period between World Wars I and II, it was 
shown in World War II that a more realistic and truthful presen 
tation of the facts was in the long run more advantageous After 
World \\ ar II when much radio activity % p- bemg employed bv 
boll bloc^i into which the world was divided in he ‘cold war’ 
between Communist and arti Communist states, a similar result 
v as to be expected 

Thus diplomacy had to take place 111 a new at no phere to which 
its proiessioiul exponents -omet'mes found it haul to adjust them- 
selves The high hopes that a more democratic apjiroach to its 
problems would ensure a we peaceful world were disappointed 
It is true that aggression came irom countries wnere democracy 
failed But in the democratic countries there w <s an liudequate 


conception of the true nature of diplomatic trinsactions ind public 
opinion was often deceived and misdirected until it was too late to 
achieve the desired ends 

Diplomacy by Conference — Meanwhile the new intcrnation il 
institutions had done much to transform the technique of diplo 
macy They also gave the smaller powers a greater oppoitumtj to 
play an important role in it than they had ever before possessed 
The increase n communications and the new technic il develop 
ments had made new forms of international co operation a neus 
sity, and the process had long been going on But the discussion 
of acute international problems in public by men of different na 
tions was a new phenomenon, and still more so the attempt to solve 
them around the council tabic in this manner Of couisc, there had 
to be much confidential discussion at Geneva either in secret meet- 
ings of the council or among the foreign ministers who came there 
from many European countries and even from other continents 
But there was also much done by public debate m the council and 
assembly Opinions were divided as to the effect of this process on 
the solution of international problems, some insisting tint public 
opinion was thus able to exercise a beneficial influence, others that 
it made it more difficult for governments to m ike the necessary 
concessions and compromises However that might be the process 
certainly depended on free communications between states Where 
authoritarian governments controlled the sources ot information, 
the public received only a distorted picture of events at Geneva 
The deduction was sometimes made that international institutions 
could be successful only if their members were truly democratic 
m the sense of allowing the full expression of different points of 
view 

The effect on the technique of diplomacy was certainly consid- 
erable Not only had a new language to be learned for the public 
discussion of controversial problems, but personal contacts multi- 
plied between the foreign ministers themselves and between their 
principal officials The use of an international secretariat also 
transformed the methods of reaching agreement on international 
problems 

Nevertheless, contacts through the ordinary diplomatic channels 
still played an important part m the relations between states, and 
the diplomat had to retain his mastery of the old technique as well 
as to learn the new methods made necessary by the progress of 
democracy and of new international institutions After World 
War II these institutions increased in number and activity, and a 
diplomatic struggle took place within them in a manner previously 
unparalleled Language was used which in previous periods would 
have been equivalent to a declaration of war, indeed it was said 
that such methods were appropriate only to war and could not be 
given the name of diplomacy At the same time, all the while, 
negotiation went on as before, both publicly and secretly, and the 
art of diplomacy remained of fundamental importance m the rela- 
tions between states • 

The Qualities of a Diplomatist —The essential qualities of 
a diplomatist have been laid down by many writers, some with con- 
siderable experience of the profession, others after studying and 
analyzing historical records Some few writers, of whom Machia- 
velh is the principal representative, have described diplomacy as 
an attempt to outwit opponents by artifice and treachery, and 
it is true that much diplomacy has used such means But the ma- 
jority of writers have rather tended to stress more virtuous quali- 
ties as essential to real success m the profession Certainly one 
of the mam assets of a successful diplomatist is the confidence of 
those with whom he negotiates, and this he can obtain only if he 
takes into account the interests of other countries as well as those 
of his own and can be trusted to tell the truth, if not always all the 
truth 

Much negotiation now takes place between groups of states 
whether in international institutions or in more limited meetings, 
and a fruitful result can be obtained only by creating the climate 
of opinion in which agreement is possible It is then necessary to 
devise the written instruments in which agreement can be recorded 
and to perceive the right moment at which to make the maximum 
effort Good timing is indeed, an essential factor of diplomacy 
It is, of course, also necessary to have debating skill and a complete 
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lost in France their juridical and legal value, but this rather 
tended to enhance their historical importance The taste for 
historical literature revived The Academie des Inscriptions 
fostered it In 1821 the Ccole des Chartes was founded, and, 
though at first it did little, it received a further impetus m 1829 
by the issue of a royal ordinance re establishing it Thenceforth 
it has been an active centre for the teaching and encouragement 
of the study of diplomatic throughout the country, and has 
produced rcsulls which other nations may envy In Germany 
and Austria there has also been a systematic study of diplomatic 
archives, more or less with the support of the state, nor has 
the science been neglected m Italy In England a late start was 
made, but much has been done within recent years to make up 
for lost time Ihe publications of the Public Record Office and 
of the department of mss m the Bntish Museum are now very 
numerous and are issued more regularly than in former times 
The publication and criticism of documents are functions of 
various learned societies, and there are lectureships m palae 
ography and diplomatic at several universities 
Classification ol Documents — Documents may be classified 
under the two main heads of public and private deeds In the 


DIPLOMATIC is the science of the critical study of ofhcial 
as opposed to literary sources of history , that is to say, of 
charters, acts, treaties, contracts, judicial records, rolls, chartu 
lanes, registers and kindred documents The employment ot the 
word “diploma" as a general term to designate an historical 
document is of comparatively recent date It is a Greek word, 
meaning literally a doubled or folded sheet, and was used by the 
Romans to denote, first, a passport or licence to travel by the 
public post and, later, any imperial grant of privileges It was 
applied by the humanists of the Ri naissmce to important deeds 
and acts of sovereign authoritv, to privileges granted by kings 
and by great personages and bv degrees its significance became 
extended to embrare the documents of the middle tges 111 general 
The study of such documents, when Latin was the universal 
language of scholarship, was called res diplomatua, which, when 
learfted books began to be written in the vernacular, was trans- 
lated into “diplomatic ” 

HUtory —The first great text-book, the De re diplomatua, 
issued in 1681 by the learned Benedictine Dom Jean Mabillon, 
of the abbey of St Germain des Pres, was called forth by an 
earlier work by Daniel van Papenbroeck, the editor of the Acta 
Sanctorum of the Boll&ndirts, who, with no great knowltdgt of 
archives undertook to criticize the historical value of ancient 
records and monastic documents and cast wholesale doub* ov 
their authenticity Mihillnns reflation of Pipenbroi ck*s cnti 
usms was complete aiu* was accepted bv Pipeihructk hm-th 
The De re tUplumatuu established the stienu on .* sceurc bi-i- 
and, though it* immediate result was a flood of cowrover-y 
brwMi* Ihe Benedictines and the Jescu's 11 has bem the founda- 
tion of si' subsequent works on the sunject 

In q pam Ihe Henedt tine Pc re* published in i6sS a sei is o> 
cWr'i'umv fo, lowing the lire of Mahilhms work In Fnglim! 
Mule** hormularc ingL awnv (170.1 and Hickes's Isneuarum 


former category are the legislative, administrative, judicial and 
diplomatic documents emanating from public authority m public 
torm laws, constitutions, ordinances, privileges, grants and con 
cessions, proclamations, decrees, judicial records, pleas, treaties, 
m a word, every kind of deed necessary for the orderly govern- 
ment of a civilized state In early times many of these were com 
prised under the general term of “letters," htterae, and to the 
large number of them which were issued in open form and 
addressed to the commumLy the specific title of “letters patent,” 
htterae patentes, was given Those which were issued m closed 
form under seal on the other hand were known as “close letters," 
htterae ctausae 

Under the category' of private documents are included not only 
the deeds of individuals, but also those of corporate bodies repre 
seating private interests, such as municipal bodies and monastic 
foundations The largest class of documents of this character is 
composed of conveyances of real property and other title deeds 
These arc commonly described by the generic name of “charters,” 
and are to be found m thousands, not only in the great public 
repositories, but also in the archives of municipal and other cor- 
porate bodies throughout the country and in the muniment rooms 
of old families There are also the records of the manorial courts 
preserved in countless court-rolls and registers, while many 
veil (rid murmicnts of the dissolved monasteries represented by 
coUti tn i,b of chirters and chartulanes, or registers of charters 
have for'imitclv survived and exist both in public and m private 




DIPLOMATIC 


Papal Chancery — First and foremost stands the papal 
chancery, which has served as a model for all others Organized 
in remote times, it adopted for the structure of its letters a num- 
ber of formulae and rules which became more and more precise 
from century to century The apostolic court being organized 
from the first on the model of the Roman imperial court, the early 
pontiffs naturally collected their archives, as the emperors had 
done, into scrtma (boxes) Pope Julius I , ad 337-353, reorgan 
ued the papal archives and Pope Damasus, ad 366-384, built a 
record office at the Lateran The collection and orderly arrange- 
ment of the archives provided material for the establishment of 
regular diplomatic usages, and the science of formulae naturally 
followed 

For the study of papal documents four periods have been 
defined, each being distinguished by some particular development 
of forms and procedure The first period is reckoned from the 
earliest times to the accession of Leo IX , ad 1048 For almost 
the whole of the first eight centuries no original papal documents 
have survived But copies are found in canonical works and reg 
isters, many of them false, and others probably not transcribed 
m full or in the original words, but still of use, as showing the 
growth of formulae The earliest original document is a fragment 
of a letter of Adrian I , a d 788 From that date there is a series, 
but documents are rare before the beginning of the nth century, 
all of which exist, being written on papyrus The latest existing 
papyrus document is dated ad 1022, the earliest on vellum ad 
1005 The nomenclature of papal documents even at an early 
period is rather wide In their earhest form they are letters, called 
in the documents themselves htterae, eptstola, pagtm, scriptum, 
sometimes decretim A classification, generally accepted, divides 
them into (1) Letters or Epistles the ordinary acts of correspond- 
ence with persons of all ranks and orders, including constitu 
tions (a later term) or decisions m matters of faith and discipline, 
and encyclicals giving directions j.o bishops of the whole church or 
of individual countries, (2) Decrees, being letters promulgated 
by the popes of their own motion, (3) Decretals, decisions on 
points of ecclesiastical administration or discipline, (4) Rescripts 
(called m the originals preceptum, auctontas, privtlegium), grant 
ing requests to petitioners The comprehensive term “bull” (the 
name of the leaden papal seal, bulla, being transferred to the 
document) did not come into use until the 13th century 

The second period of papal documents extends from Leo IX to 
to the accession of Innocent III , ad 1048-1198 At the begin 
ning of the period formulae tended to take more definite shape and 
to become fixed, but it was under Urban II, ad 1088-99, that 
the principal formulae became stereotyped The distinction be 
tween documents of lasting and those of transitory value became 
more exactly defined, the former class being known as greater 
bulls, bullae majores (also called pnvtlegta), the latter lesser 
bulls, bullae mtnores The introduction of subscriptions of car- 
dinals as witnesses to greater bulls had gradually become a prac- 
tice Under Victor II , ad 1055-57, the practice became more 
confirmed, and after the time of Innocent II, ad 1130-45, the 
subscriptions of the three orders were arranged according to rank, 
those of the cardinal-bishops being placed in the centre under the 
papal subscription, those of the priests on the left, and those of 
the deacons on the right 

By degrees the use of the lesser bulls almost entirely super 
seded that of the greater bulls, which became exceptional m the 
13th century and almost ceased after the migration to Avignon in 
1309 In modem times the greater bulls occasionally reappear for 
very solemn acts, as bullae consistortales, executed m the con- 
sistory 

The third period of papal documents extends from Innocent 
III to Eugenius IV , A d 1198-1431 The pontificate of Innocent 
III was a most important epoch in the history of the development 
of the papal chancery Formulae became more exactly fixed, 
definitions more precise, the observation of rules and precedents 
more constant The staff of the chancery was reorganized The 
existing series of registers of papal documents was then com- 
menced The growing use of lesser bulls for the business of the 
papal court led to a further development in the 13th century 
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They were now divided into two classes, Mult and mandamenta 
The former conferred favours, promulgated precepts, judgments, 
decisions, etc , the latter comprised ordinances, commissions, etc , 
and were executive documents 

In the fourth period, extending from 1431 to the present time, 
the titult and mandamenta have continued to be the ordinary 
documents in use, but certain other kinds have also arisen Briefs 
(brevta), or apostolic letters, concerning the personal affairs of 
the Pope or the administration of the temporal dominion, or con 
ceding indulgences, came into general use in the 13th century in 
the pontificate of Eugenius IV They are written in the italic 
hand on thm white vellum, and the name of the Pope with his 
style as papa is written at the head of the sheet, e g , Eugenius 
papa mi They are closed and sealed with the Seal of the Fisher 
man, sub anulo Piscatons Briefs have almost superseded the 
mandamenta 

Merovingian Chancery — Of the chancery of the Mero 
vingian line of kings of France as many as 90 authentic diplomas 
are known, and of these 37 are originals, the earliest being of the 
year 625 The most ancient examples were written on papyrus, 
vellum superseding that material towards the end of the 7 th 
century All these diplomas are technically letters and were 
authenticated by the king’s subscription, that of the referendartus 
(the official charged with the custody of the royal seal), the im- 
pression of the seal, and exceptionally by subscriptions of prel- 
ates and great personages The royal subscription was usually 
autograph, but, if the sovereign were too young or too illiterate to 
write, a monogram was traced by the scribe They are of two 
classes (1) Precepts, conferring gifts, favours, immunities, and 
confirmations, entitled in the documents themselves praecep- 
lum, praeceptto, auctontas, some drawn up in full form, with 
preamble and ample final clauses, others less precise and formal, 
(2) Judgments (judteta), which required no preamble or final 
clauses as they were records of the sovereign’s judicial decisions, 
they were subscribed by the referendary and were sealed with 
the royal seal 

Carolingian Chancery — The diplomas of the early Caro- 
hngians differed but little from those of their predecessors The 
royal subscription was m form of a sign-manual or mark, but 
Charlemagne elaborated this into a monogram of the letters of 
his name built up on a cross Most of his diplomas were authen- 
ticated by the subscription of the chancellor and impression of 
the seal A novelty in the form of dating was also introduced, 
two words, datum (for time) and actum ( for place), being then 
employed The character of the writing of the diplomas, founded 
on the Roman cursive hand, which had become very intricate 
under the Merovingians, improved under their successors, yet 
the reform which was introduced into the literary script hardly 
affected the cursive writing of diplomatic until the latter part of 
Charlemagne’s reign The archaic style was particularly mam- 
tamed in judgments, which were issued by the private chancery 
of the palace, a department more conservative in its methods 
than the imperial chancery It was in the reign of Louis Debonair, 
ad 814-840, that the Carolingian diploma took its final shape 
A variation then appears in the monogram, that monarch’s sign- 
manual being built up, not on a cross as previously, but on the 
letter H, the initial of his name Hludovicus, and serving as the 
pattern for successive monarchs of the name of Louis 

In the Carolingian chancery the staff was exclusively eccle- 
siastical, at its head was the chancellor, whose title it traced back 
to the cancellartus, or petty officer under the Roman Empire, 
stationed at the bar or lattice ( cancellt ) of the basilica or other 
law court and serving as usher As keeper of the royal archives 
his subscription was indispensable for royal acts The diplomas 
were drawn up by the notaries, an important body, upon whom 
devolved the duty of maintaining the formulae and traditions of 
the office It has been observed that in the gth century the docu- 
ments were drawn carefully, but that m the 10th century there 
was a great degeneration in this respect Under the early Cape- 
tian kings there was great confusion and want of uniformity in 
their diplomas, and it was not until the reign of Louis VI , A D 
1108, that the formulae were again reduced to rules The acts of 
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the imperial chancery of Germany followed the patterns of the 
Carolingian diplomas, with little vanation down to the reign of 
Frederick Barbarossa, ad 1152-1190 
England — r or the study of diplomatic in England material 
exists in two distinct series of documents, those of the Anglo 
Saxon period and those subsequent to the Norman Conquest 
The Anglo Saxon kings appear to have borrowed, partially, the 
style of their diplomas from the chanceries of their Frankish 
neighbours, introducing at the same time modifications which give 
those documents a particular character marking their nationality 
In some of the earlier examples the lines of the foreign style are 
followed more or less closely, but very soon a simpler model 
was adopted which lasted in general construction down to the 
time of the Norman Conquest The royal charters were usually 
drawn up in Latin, sometimes in Anglo-Saxon, and began with a 
preamble or exordium, m the early times of a simple character, 
but later drawn out not infrequently to great length in involved 
and bombastic periods Then immediately followed the dispos 
ing or granting clause, often accompanied with a few words ex 
plaining the motive, such as for the good of the soul of the 
grantor, and the text was closed with final clauses of varying 
extent, piotecting the deed against infringement, etc 

In early examples the dating clause gave the day and month 
(often according to the Roman calendar) and the year of the 
indiction , but the year of the Incarnation was also immediately 
adopted, and later the regnal year also The subscriptions of the 
king and of the personages witnessing the deed, each preceded by 
a cross, but all written by the hand of the scribe, usually closed 
the charter A peculiarity was the introduction in many instances, 
either in the body of the charter or in a separate paragraph at 
the end, of the boundaries of the land granted, written in the 
native tongue The sovereigns of the several kingdoms of the 
Heptarchy, as well as those of the United Kingdom, usually 
styled themselves rex But from the time of Aethelstan, ad 
825-840, they also assumed fantastic titles m the text of their 
charters, such as rex et prmteertus, rex et rector, gubernator et 
rector, monarchus and particularly the Greek bastleus and bastleus 
mdustms At the same time the name of Albion was also fre- 
quently used for Britain 

A large number of documents of the Anglo Saxon period, dat- 
ing from the 7th century, has survived, both original and copies 
entered m chartularics Of distinct documents there are nearly 
two hundred, but a large proportion of these must be set aside 
as copies (both contemporary and later) or as spurious deeds 

Although there is evidence of the use of seals by certain of 
the Mercian kings, the method of authentication of diplomas by 
seal impression was practically unknown to the Anglo-Saxon 
sovereigns, save only to Edward the Confessor, who, copying the 
custom which obtained upon the Continent, adopted the use of 
a great seal 

Immediately after the Norman Conquest of England the old 
tradition of the Anglo-Saxons disappeared The Conqueror 
brought With him the practice of the Roman chancery, which 
naturally followed the Capetian model, and his diplomas of 
English origin differed only from those of Normandy by the 
addition of his new title, rex Anglorum, m the superscription 
But even from the first there was a tendency to simplicity in 
the new English chancery, not improbably suggested by the brief 
formalities of Anglo Saxon charters, and, side by side with the 
more formal royal diplomas, others of shorter form and less 
ceremony were issued, which by the reign of Henry II had quite 
superseded the more solemn documents By the reign of John 
these ampler forma had taken final shape, and from tbs time the 
acts of the kings Of England have been classified under three 
tends, vu.. (1) Chatters, generally of the pattern described 
above, (2) letters patent, in which the address is general, the king 
mmself is hi* own witness, and the great seal is appended, (3) 
Close letters, administrative documents conveying orders, the 
king witnessing 

The Style of the English kings down to John was, with few 
exceptions, Rex Anglumm; thenceforward, Rex Anglme Henry 
II added the feudal titles, dux Normtmorum et Aqmtononm et 


comes Andegavorum, which Henry III curtailed to dux Aqm- 
tatuae John added the title domtnus Hibermae, Edward III , on 
claiming the crown of France, styled himself rex Angltae et 
Franctae, this title being borne by successive kings down to the 
year 1801, and Henry VIII, in 1521, assumed the title of fidei 
dejensor The formula Dei gratia does not consistently accom- 
pany the royal title until the reign of Henry II , who adopted it 


The forms adopted m the royal chanceries were imitated in 
the composition of private deeds, which in all countries form the 
maw of material for historical and diplomatic research The 
student of English diplomatic will soon remark how readily 
the private charters, especially conveyances of real property, fall 
into classes, and how stereotyped the phraseology and formulae 
of each class become, only modified from time to time by par- 
ticular acts of legislation The brevity of the early conveyances 
was maintained with only moderate growth through the 12th, 
13th and 14th centuries The different kinds of deeds must be 
learned by the student from the text-books, but a particular form 
of document wbch was especially in favour in England should 
be mentioned This was the chirograph (Gr %dp, a hand, yp&cfieiv, 
to write), which is found even m the Anglo Saxon period, and 
which got its name from the word cJurographum, cirographum or 
cyrographum bung written m large letters at the head of the 
deed At first the word was written, presumably, at the head of 
each of the two authentic copies which the two parties to a trans- 
action would require Then it became the habit to use the word 
as a tally, the two copies of the deed being written on one sheet, 
head to head, with the word between them, which was then cut 
through longitudinally in a straight, or more commonly waved or 
indented line, each of the two copies thus having half of the 
word at the head Any other word, or a series of letters, might 
thus be employed for the same purpose The chirograph was the 
precursor of the modem indenture, the commonest form of 
English deeds, though no longer a tally In other countries, the 
notarial instrument has performed the functions which the chiro- 
graph and indenture have discharged for us 
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DIPLOPIA, seeing a single object as double, occurs when 
ever one of the two eyes leaves the correct position of fixation, 

1 e , when one eye can not focus on an object simultaneously with 
the other eye An object clearly seen by the normal eye gives rise 
to an image in the deviated eye to one side of the macula and is 
referred by the mind to a position different from that which it 
really occupies Thus, there seem to be two objects, one clearly 
seen with the normal eye and one indistinctly seen by the 
deviated eye Causes of deviation of one eye are (1) disturbances 
m the motor apparatus of the eye, (2) tumour or abscess in the 
orbit, (3) limitation of motion of the eyeball from without 
Paralysis, or weakness of one or more of the eye muscles, is by far 
the commonest cause of ocular deviation, and it is in those cases 
which come on suddenly that diplopia is a striking feature It 
occurs frequently in alcoholic intoxication and in encephalitis 
lethargiea and less often m poisoning by lead or carbon monoxide 
and in certain acute infections such as diphtheria and polioen- 
cephalitis 

DIPNOI see Fishes , Lung-Fish 

DIPOENUS and SCYLLIS, early Greek sculptors, who 
worked together, and are said to have been pupils of Daedalus 
Pliny assigns to them the date 580 B c , and says that they worked 
at Sicyon, which city from their time onward became one of the 
great schools of sculpture They also made statues for Cleonae 
and Argos They worked in wood, ebony and ivory and appar- 
ently also m marble It is curious that no inscription bearing 
their names has come to light 

DIPPER, or Water-ousel, a bird about the size of a thrush, 
squatly built and of an active disposition The dipper (Ctnclus 
ctnclus ) haunts the rocky streams of Europe and North Asia The 
dipper, belonging to a small] family of its own, the Cinchdae, 
feeds upon small fresh water molluscs and Crustacea, which it cap- 
tures under the water, walking along the bottom of the stream 
and aiding its progress with its wings It can also swim on the 
surface of the water, despite the fact that its feet are not webbed 
The upper parts are dark, the throat and breast white, and the 
belly has a chestnut band Its ringing song may be heard even in 
winter The white eggs, four to seven in number, are laid in a 
cup shaped nest of grass, lined with dead leaves and completely 
encased and domed with moss, except for a small bole to admit 
the bird There are five species in the family, found m the north- 
ern hemisphere ( see Ousel) 

In North America, this genus is represented by C mextcanus in 
the mountains of the west The American bird lacks the white 
throat of the European form, which it otherwise resembles closely 
The Costa Rican dipper ( C ardestacus) of the highlands of Costa 
Rica and Chinqui is similar, with the general colour a lighter 
gray 

DIPSACACEAE, a family of dicotyledonous plants, the 
best-known member of which is the teasel (q v ) The family 
includes 10 genera and 150 species The scabiouses ( Scabiosa 
Knautta) also belong to this family 

DIPSOMANIA, a term formerly applied to the attacks of 
delirium (q v ) caused by alcoholic poisoning It is sometimes 
loosely used as equivalent to the condition of incurable inebriates 
but strictly should be confined to the pathological and insatiable 
desire for alcohol, sometimes occurring m paroxysms 

DIPTERA, the term used m zoological classification for the 
two winged or true flies which form one of the largest orders 
of insects Their chief character is expressed in the name of the 
order (Gr <$fs double, and wrepi wing) and, with certain aberrant 
exceptions, flies possess a single pair of membranous wings cor 
responding with the anterior pair in other winged insects hind 
wings are absent and are represented by a pair of small knobbed 
organs termed halteres or balancers The mouth parts are always 
adapted for sucking and sometimes for piercing also, and the 
various organs combined form a proboscis Flies undergo com- 
plete metamorphosis and their larvae are always devoid of legs 
and most often have a much reduced head, the pupae are either 
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free or enclosed m a hardened shell or pupauum The foregoing 
definition embraces about 75,000 described species, and, of this 
number, about 3,500 kinds inhabit the British Isles, and new 
species are continually being found in almost all countries As a 
rule, flies are of small or modeiate size some species are even 
minute, measuring one millimetre long, while some Australian 
robber flies exceed three inches in wing expanse with a body length 
of one and three quarters inches The majority of flies are diur 
nal and frequent flowers for their nectar or haunt decaying or- 
ganic matter of diverse kinds, very many kinds never visit flow 
ers but are found on foliage, tree trunks, fallen logs, in grass, on 
the ground or on mud where they seek their food Some are 
crepuscular (active only at dawn 01 dusk or on very dark days) 
The primitive blood-sucking species, such as mosquitoes and sand 
flies, are mostly crepuscular or nocturnal Many species are 
predaceous upon smaller msects, mites and small worms A rela- 
tively small number have acquired the blood-sucking habit, con 
fined chiefly to the females, and a small number of these are of 
great importance because of their ability to transmit vanous 
diseases to man and other animals The pathogenic organisms of 
malaria, yellow fever, elephantiasis, onchocerciasis and other 
diseases are transmitted from animal to man, and from man to 
man, through the agency of biting flies, and can not be contracted 
m any other way 

Diptera are generally of sombre coloration, but many are con 
spicuously banded or spotted with black and yellow, many are 
metallic green, blue or violaceous, while others are densely hairy 
and coloured like bees Many of them resemble wasps and act 
like them, when captured, they buzz loudly by vibrating the 
wings and some even bend the tip of the abdomen against the 
skin as though to sting Some of those that resemble small bees 
are parasitic on them, while most of the ones that live m the 
nests of ants and termites are usually greatly modified, at least 
in the females The sexes are usually closely alike but dimorphism 
is not uncommon In some flies with long antennae (mosquitoes, 
etc ) these organs are much more densely plumose m the males, 
and in this sex the compound eyes often approach each other 
more closely than in the females, and very frequently they are 
contiguous 

General Structure. — The head is generally a somewhat 
spherical capsule, with much of its surface often occupied by 
the compound eyes, which are usually very large and comprised of 
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hundreds of facets, rarely small and having very few facets and 
absent in only a few cases , usually three ocelli are situated near 
the top of the head between the eyes, but these are frequently 
absent The antennae, generally rising close to the middle of the 
front of the head are of diverse form (fig 1) and are of great 
importance in classification The mouth parts (fig 2) are highly 
modified for sucking mandibles are only present m those flies 
that feed by piercing and are lancet like, the maxillae In such 
flies are of similar form but usually they are reduced, partly fused 
with the head and chiefly represented by their palpi, The labium 
is membranous and forms the greater part of the proboscis, and 
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its apex is expmded lo form Ia\o sucking lobes or labella The 
thorax is fused into a single mass chiefly formed bv the large 
mesothorax ind the kgs have fi\t jointed tarsi The membranous 
wings (fig 4 ) frequently Imc the venation reduced and there are 
but few cross \nns, m certain pmsilic- and other flies wings are 
absent In the funalc the lhd-imen often has its terminal seg 
nicnts tubular and retr ictile forming an ovipositor The trachaeae 
arc frequent!) expanded to form Urge air sics, while the digestive 



Fig a —head and mouth parts of a fly allied to the housefly 

system usually has a special food reservoir opening into it by a 
narrow duct In many flies the ganglia of the ventral chain are 
fused into a single mass and in some cases, the female reproduc- 
tive organs are adapted to retain the larvae for a variable period 
after developing from the eggs 

Classification — The classification of flies is of a very techni- 
cal character and is somewhat simplified m the folloyving arrange- 
ment Wing venation and the structure of the antennae are the 
chief criteria for the separation of the major groups and families , 
but every structure — often very obscure ones — is employed at 
one time or another m the separation of genera and speues 
There are three mam suborders yvhicb embrace most of the fami- 
lies, these are further subdivided Only the more important 
families are included below 


SUBORDER ORTHORRHAPHA 
Flies m which the head lacks a frontal suture, antennae com 
posed of few to many segments, when composed of four or fewer 



segments, sometimes with terminal style or wnth dorsal or terminal 
arista (fig i), the distinction between style and arista is one of 
thickness, but when dorsal it is always termed arista Pupa free, 
often mobile, splitting down the back of the anterior part for the 
emergence of the adult 

This suborder is subdivided into two series, the Nematocera 
and Brachycera, these are further subdivided by some authors 

Series Nematocera — Mostly slender flies yvith elongate an 
tennae of seven or more segments , maxillary palpi with four or 
five segments Wings yvith median cells usually absent Larvae 
yyith an evident head, pupae free 

The Nematocera include 20 families, the most important are 
the folloyving 

The Tipulidae are commonly called crane flies, or “daddv long 
legs,’’ and are recognized by the long fragile legs, long wings with 
mm> veins, and the presence of a V shaped suture on the back 
of the thorax The winter crane flies (Trichoceridae), false crane 
flies (Ptychoptendae) and primitive crane flies (Tanyderidae) 
have the V shaped suture and are frequently included m the 
Tipulidae The amazing, practically wingless genus Chtonea (of 
Europe and America) is found crawling activel) about on snow 
and quickly becomes inactive if held in the hand or taken into 
a warm room The larvae of most species are pale cream coloured 
or grajish, usually quite soft, and are aquatic or semiaquatic and 
numerous in swamps and marshes , the> inhabit both fresh and 
brackish water Those that feed on the roots of grasses and other 
plants have a heavier covering and are known as “leatherjackets" 
(q v ) The crane flies occur in all land areas of the world, sev 
eral thousand species having been described The smallest is 
about two millimetres, the largest, almost two inches in length 

The Cuhudae (figs 3, 4, Anopheles) are known as gnats and 
mosquitoes (qv), they are slender and delicate, with long legs, 
the posterior pair being held up by the mosquito when it is at 
rest The body and wing veins are partly or wholly clothed with 
scales of various colours and shapes, m most species those on 
the wings are spindle shaped or lanceolate, in others they may be 
broader than long and toothed at the tip, sometimes inflated, or 
of any intermediate form, there may be only one type of scale 
on the body or several, there are also bristles and hairs, the 
former being of the greatest importance m classification, it is the 
scales which give the colour patterns to mosquitoes and some of 
them are the most gorgeously coloured of all insects The mouth 
parts are stylet like and used, in the females, for sucking blood or 
sap, the males do not bite The larvae and pupae are aquatic 
and are very active, they come to the surface to breathe Ano 
pheles larvae are surface feeders, turning their heads 180° to 
bring the mouth uppermost Many larvae have been fully de 
scribed and the dangerous ones are well known By 1946 more 
than 1,700 kinds had been described of which only 29 occurred m 
Great Britain The disease carrying species mostly belong to the 
genera Anopheles, Culex and Aedes ( See Entomology Medical 
Entomology ) 

The Simulndae are called black flies, buffalo gnats and turkey 
gnats and are easily recognized by their thick antennae and broad 
delicate wings, the anterior veins heavy, the others very fine In 
the males, the eyes broadly touch each other, the two sexes 
usually differ markedly, the males being much brighter and often 
with metallic hairs on the thorax Despite the rather short pro- 
boscis the females arc vicious biters, but some kinds do not bite 
man The larvae and pupae are aquatic, living m running water, 
the larvae with a pair of mouth fans for securing food and living 
in a tubular net, pupation takes place in a cocoon m the net, 
when the adult is ready to emerge, the pupa rises to the surface, 
the fly emerges and flies away In 1946 more than 300 kinds were 
known at least 6 of which carry diseases (.See Black Fly ) 

The Chironomidae, or midges, are small, delicate flies with 
moderately long, slender legs, venation delicate, the front veins 
stronger, antennae of the males plumose The larvae are aquatic 
or semiaquatic and have been dredged from a depth of more than 
1,000 ft from the bottom of Lake Superior, many are ted and 
afe called bloodworms The adults of many kinds are frequently 
mistaken for mosquitoes; since the mouth parts are short and not 
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adapted for biting they are harmless 

The Ceratopogonidae, or biting midges, differ from the chiro 
nomids in that the wings are held flat over the back when at 


in that the wings are held flat over the back when at mm, two in front of the middle of the wing The larvae live in 
tead of roof-like, and the femora are sometimes swollen decaying vegetable matter, dung and water and possess both open 
very small, the biting ones usually about two millimetres spiracles and trachaeal gills Species of Flebotomus (incorrectly 
long, the predaceous ones seldom more than five millimetres The Phlebotomus) suck blood and transmit a number of diseases to 
antennae are long and plumose, the wing venation is typical and man — Verruga pinmana, Carrion’s disease or Oroya fever in e 
the wings are frequently short haired over most of the surface, western Andes, pappataci or three day fever, kala-azar or Dum 
often resulting in distinct spots At least half the species are dum fever, and onental sore in the old world The adults are 
predaceous, others suck the blood of other insects , a few attack mostly nocturnal, including all Flebotomus, but may be found 
warm blooded animals The life histones are varied, some are during the day on tiee trunks and the undersides of leaves They 


aquatic, others live m mud, decaying vegetation and tree holes, walk with a jerky motion, none are more than five millimetres 
others in the tide zone of sandy beaches The family is small but long Psvckoda is sometimes a problem m sewage disposal areas 


a Great Britain Other common names and sometimes breeds i 


are san dfli es, punkies and no see-ums {See Sandfly Fever ) are no Flebotomus m Great Britain, and only four or live in t 

The Psychodidae, or moth flies, are easily recognized because United States, they are essentially tropical Other genera a 
they are very hairy and quite small, and the wings are bent at a widely distributed {See Entomology Medical Entomology ) 


o Flebotomus m Great Britan 


washbasin and bathtub drain 


e held roof like over the body 
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nidges, are minute flies with very 
few veins m the wings, which are 
usually covered with tiny hairs, 
the antennae are bead like and 
adorned with circlets of hairs , and 
circumfila — long, filamentous or 
gans arranged in varying patterns 
and designs and usually attached 
in several places— are present in 
most genera The larvae are often 
orange in colour, with a mmute 
head, they have a “breastbone” 
behind the mouth They make 
galls of many types and live in the 
axils of leaves and in flowers, 
many are serious pests, the best 
known of which are the Hessian 
fly (q v ) and the chrysanthemum 
midge A few are predaceous on 
plant lice (See Gall Midge ) 

The Mycetophilidae, or fungus 
gnats, are moderately small to 
small, slender flies in which the 
coxae are elongated and the eyes 
widely separated, antennae with 
12 to 17 segments, the basal 2 
large, the others cylindrical, flat- 
tened or petiolate, venation sim- 
ple, at most 2 cross veins present 
The larvae generally feed on fun- 
gus and the adults are found m 
moist places, a very few larvae 
are luminous and predaceous 

The Sciandae, or dark-winged 
fungus gnats, differ from the My 
cetopbilidae m having the eyes 
closely approach each other above 
the antennae, most of them have 
smoky wings and are dark in col 
our, a few being rusty reddish, 
veins weak except m front, only 
one vein branched The larvae 
feed on fungus and are sometimes 
injurious to mushrooms {See 
Fungus Gnat ) 

Other families belonging to the 
Nematocera are the Amsopidae, 
Blephanceridae, or net winged 
midges, with their remarkable 
aquatic larvae, the Deuterophle 
beidae, their larvae and pupae 
equally cunous, the Thaumaleidae, 
with larvae similar to the chirono- 
mids , the Bibiomdae or, m North 
America, March flies, and the 
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Scatopsidae, or minute bhcL scavengers, -which feed on decaying 
vegetation and are often carried into houses m the soil of potted 
plants 

Senes Brachycera —Mostly stoutly built flies, the antennae 
usually with three segments, which may or may not bear a termi 
nal style or dorsal arista, sometimes with four to six segments, 
rarely more (in some Stratiomyidae and the Rhachicendac) , 
maxillary palpi with one or two segments Wing venation variable, 





the vefes usually strong larvae generally with greatly reduced 
retractile head (fig 8); pupae free, or enclosed in the larval 
sfatt and called pupanum 

This large suborder is further divided by some authorities 
From 17 to 20 families are recognized, the most important being 
mentioned below 

The Stratiomyidae, or soldier files, are typically more or less 
flattened, blackish, with white, yellow or green markings ; many 
are metallic blue and green, abdomen often slender and sub- 
cylindricali scutellum often with two or more spines Antennae 
variable, the third segrqent usually annulate, long or short, often 
with terminal or dorsal arista, sometimes as many as ten freely 
articulated segments Wing venation is typical — small cell be 
ynnd the middle of the wing toward the front from which three 
or four usually weak veins arise The lame are aquatic or live 
Sa mud, decaying vegetation, under bark or on decaying fruit, 
etc , at least some are predaceous, a few live in brackish water 


There were more than 1,200 described species by 1946 Their 
chief value lies in their pollination of flowers 
The Tabamdae, commonly called horseflies, deer flies, clegs or 
greenheads, have more or less broad, somewhat flattened heads, 
piercing mouth parts and, in life, brightly coloured eyes The 
third antennal segment is always annulate, sometimes long, but 
often short and anguhte above, near the base The eyes of the 
males are contiguous The costal . g 

vein is continued completely 
around the wmg, the squamae 
are large The larvae are pre- 
daceous and aquatic or live in 
mud The eggs are laid in masses M i’' t 

on foliage or twigs over water or g' t 3 f 

mud More than 2,500 species ims TEn B00S 

were known in 1946, mostly be- «K°o»oLoot iuithuen & co > 
longing to the genus Tabanus All Fig b — the British horsefly 
suck blood and many are pests itabanus maculicornis) 

Some are believed to feed chiefly on birds Several species of 
Chrysops (deer flies) transmit disease among animals and to 
man, and some of the clegs ( Haematopota ) carry animal diseases 
The females of the American Goniops chrysochroma incubate 
their eggs 

The Rhigiomdie, or snipe flies, generally have a tapering body 
and moderately long legs Third antennal segment usually with a 
terminal style or arista, in Symphoromyia and Athertx — both 
blood sucking — it is kidney shaped, the arista dorsal Adults and 
larvae are predaceous, the former frequenting foliage and tret 
trunks, the laivac living m fresh water, under bark, in dung, etc 
The larvae of Vermtleo and related genera build funnels m dust 
in which to trap their prey, the adults are long and slender, with 
long legs 

The Mydaidae, or Midas flies, are all large and have the veins 
arranged so that they end before the tip of the wing, antenna 
with four segments, the fourth long, usually without a short style 
The larvae live in decaying wood 

The Asilidae, assassin or robber flies, are extremely varied in 
size, shape, and habits, all are predaceous They are recognized 
by having the head concave above, when viewed from in front, 
and by their wing venation The eyes usually have an area of 
enlarged facets, and the ocelli are situated on a tubercle The 
antennae have three, very rarely four segments, the third segment 
with or without a terminal st>le or arista The legs are usually 
spiny, the claws long The larvae are spiny and occur in a variety 
of habitats, none are known to be aquatic, some bore m dead 
trees (See Robber Tly ) 

The Bombyhidae, or bee flies (fig 7), are usually clothed with 
dense hair, winch may be mostly tomentose, but some are almost 
bare The colours are the result of the hair, which rubs off very 
easily, many of them hate scales on the body and a few have 
them on the wings The mouth parts are usually long , antennae 
with three segments, and usually short, apical style composed of 
one or two segments The adults suck nectar and fly during the 
hottest part of the day, they often rest on hot soil or warm 
foliage, and most of them hover y 

The larvae are parasitic or pre- f 

daceous Of the more than 2,000 I 

species known m 1946, only 9 ___ \ £ __ 

occur m Great Britain , the larg 
est numbers occur in the tropics 
(See Bfe Fly ) 

The Nemestrmidae, or tangle- 
veined flies, have the veins ar- jp Wi 

ranged so that they form several 

to many extra cells in the wings, ^,0“ Tlxr ,00l! * 

and most of them are quite hairy FmT — a common VeeVly (bom 
The adults hover and produce a bylius major) of Europe and 
loud buzzing sound The larvae, ahe| uca which has external 
at least of the species of Htr- ^semblance to certain bees 
moneura, are parasitic qr predaceous upon the larvae of root- 
feeding beetles 

The Cyrtidae, or small-headed flies, are remarkable not only for 
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their small, spherical heads but also because they are parasitic on 
spiders The eggs of at least some species are broadcast on the 
soil, the larva develops in the abdomen of the spider Antennae 
usually short and with terminal style, proboscis very short or 
very long , eyes often densely hairy Although consisting of only 
about 200 species, the family is cosmopolitan 



Fig 8 — LIFE STAGES OF HIPPELATES PUS10 AN EYE GNAT OR FRIT FLY 
EGGS LARVA PUPA AND ADULT 

The Empidae, or dance flies, are small, robust or slender, with 
moderately long legs, antennae with three, rarely two, segments 
and usually with terminal style or dorsal arista Adults and larvae 
are predaceous upon smaller insects and animals, some larvae are 
aquatic but most live m damp places, such as moss, decaying 
vegetation, mud and under bark of trees Many of them visit 
flowers The males of some capture prey which is used as a lure 
for the females, some blow bubbles for the same purpose The 
species of Ihlata spin silken threads which are used to entrap 
small prey The length ranges from one-fifth to almost one-half 
inch More than 1,600 species were known by 1946, from all 
parts of the world 

The Dolichopidae or Dohchopodidae, the long-headed or long 
legged flies, are generally metallic green , the eyes are much higher 
than wide, or at least oval, rarely round, antennae three-seg 
mented, with dorsal or apical arista, thorax with bristles, wings 
with only one large closed cell The larvae mostly live in mud 
and humus, some under bark, a few in the stems of plants The 
adults are predaceous upon smaller insects, mites and worms and 
are of great importance, they occur on mud, foliage and tree 
trunks Their appendages are often beautifully ornamented and 
many indulge in nuptial displays Many kinds run over water 
consistently Dohchopus is the largest genus of the northern 
hemisphere, Condyloitylus replaces it in the tropics, larvae of 
some species of Medeterus destroy bark beetle larvae More than 
2,000 species were known by 1946, the smallest x mm , the larg- 
est 8 mm long 

SUBORDER CYCLORRHAPHA 

Head usually with a frontal suture, with a small plate or lunule 
(fig 2) above it, antennae usually with dorsal arista, but some- 
times with a short apical style (fig x B-E) Larvae with minute 
retractile head, pupae enclosed m the hardened larval skin or 
pupanum (fig 8), which ruptures by means of a circular fracture 

In these flies a kind of bladder (the ptihnum) is protruded 
through the frontal suture in order to force open the pupanum, 
thus allowing the insect to emerge, the bladder is then withdrawn 
into the head 

Series Awihiza. — Frontal suture rudimentary or absent, fron- 
tal lunule present Eight families belong here, the most important 
ones being as follows 

The Phondae, very small flies, the third antennal segment 
usually round, the arista usually apical, head and thorax with 
bristles , wings with strong veins only in front, three or four weak 
oblique Ones behind Wings very frequently absent m females 


The larvae are found m a variety of habitats, living in fungus and 
decaying vegetation, on spider eggs and in the nests of termites, 
ants and bees More than 1,000 species were described by 1946, 
all are verv small 

The family Braulidae contains a single species, Braula coec.a, 
which originated m Europe and occurs in many parts of the world 
It lacks wings and halteres and is known as the bee louse, it is 
often injurious to weakened hives of bees 
The Platype2idae, or flat-footed flies, have the hind tarsi broad- 
ened and flattened on one side, the ansta is apical, the larvae live 
in fungi The males and females are usually dissimilar in colour 
The Pipunculidae, or big headed flies, have a large, spherical 
head, the face and front are extremely narrow, the third antennal 
segment usually produced downward into a point, the arista dor- 
sal They are parasitic on bugs, particularly those belonging to 
the families Citadellidae and Fulgondae, at least 12 species at 
tack the beet leaf hopper m North America 
The Syrphidae, commonly called hover flies, flower flies, etc , 
are the most important of the Aschiza, containing, by 1946, more 
than 3,000 known species of very diverse habit and form They 
are distinguished by having a spurious vein, running between the 
third and fourth veins and crossing the anterior cross vein (fig 9) 
The ansta ls-usually dorsal, bare or plumose, third antennal seg- 
ment variable, rarely with a terminal style , form usually broad, 
but often very slender Most of them bear some resemblance to 
bees or wasps The larvae are vaned in form and habit, many 
are predaceous upon aphids, etc , others are aquatic or are scav- 
engers, while others live in the nests of bees, wasps, ants and 
termites A few are injurious (See Hover Fly ) 

Series Schizophora — The Muscotdea — Flies having the an 
tennae short, composed of three segments , arista dorsal, rarely a 
terminal style , frontal suture present 
The Acalypterae — Squamae or calypteres usually linear, 
tiansverse suture of the mesonotum usually complete, thorax 
usually with bnstles 

This group, a subdivision of the Muscoidea, contains about 40 
families of chiefly small flies, some of which are of great economic 
importance There is no good dividing line between them and the 
Calypterae, but the apical cell of the wmg is usually fully open 
and there is no dorsal suture on the second antennal segment , 
the arista is dorsal, seldom apical The most important families 
are included below 

The Conopidae, or thick headed flies, have the anal cell closed 
near the margin of the wmg, an apical style or dorsal ansta pres 
ent The adults frequent flowers , they are parasitic on bees and 
wasps, laying their eggs on them during flight Stylogaster, the 
female with a very long ovipositor, is associated with ants, but 
its exact status is not known More than 500 species had been 
descnbed by 1946 

The Pyrgotidae resemble the Otitidae but lack ocelli , they are 
crepuscular or nocturnal and are parasitic on the larvae of June 
beetles 

The Otitidae, or pictured-wing flies, are also known as Ortahdae 
and Platystomidae Almost all have the wings banded or spotted 
with brown, gray or yellowish, they like bright sunlight, where 
they crawl about on foliage or tree trunks and wave their wings 
Most are believed to be scavengers, but the species of Trttoxa at- 
tack onion bulbs 
The Trupaneidae, or fruit flies, 
also have pictured wings and 
wave them in the same way as 
the otitids, they differ m having 
the subcostal or mediastinal vein 
evanescent at the apex or curved 
forward at a near-right angle, Fig 9 _ WIN0 0F A S yrphid, 
ana in other minute details The showing spurious vein (a> 
adults are found on flowers, fruits 

and foliage, the larval habits are varied, some make galls, others 
feed on seeds, mine in plants and bore in fruits The f amil y is 
cosmopolitan, more than 1,000 species were known in X946 (See 
Fruit Fly) 

The Piophilidae is a very small family of black flies They are 
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scavengers but the larvae of Pwphtla casei feed on cheese and 
preserved meats They are able to jump an inch or more, the 
larva grasps the edge of 1 ridge on the posterior of the body with 
its mouth hooks and lets go suddenly, causing it to leap into 
the air 

The Drosophilidae, or small fruit flies, usually have the arista 
loosely plumose, with more rays above than below They are used 
in the study of heredity (see Drosophila, Genetics) and are 
attracted to ripe fruit and fermenting substances 
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The Agromyzidae, or leaf miners, are small, usually black flies, 
sometimes marked with yellow, rarely mostly yellowish The 
larvae make characteristic winding mines in the leaves of plants, 
several kinds are rather serious pests of flowers and garden crops 
The Chloropidae, or frit flies, are small and usually mostly 
black There is no anal cell, and the third antennal segment is 
usually more or less round, the arista dorsal Several species are 
injurious to cereals , others carry disease {See Trit Fly ) 

The Ephydndae, or shore flies, also lack the anal cell and the 
arista may be plumose, pectinate (with rays on upper surface 
only) or bare They are found near water The larvae of some 
are aquatic, others live in mud m stems of aquatic or semiaquatic 
plants or in flowing sap, some are pests in nee fields The larvae 
of Pstlopa petrolei live in crude petroleum m California, the 
breathing tube projects above the oil 
The CryptochaeUdae are mostly shining black, they are distin- 
guished from related flies bv thp absence of an arista, the larvae 
live on scale insects, in America, Cryptochaetum tcervae, im- 
ported from Australia is an effective parasite of the cottony 
cushion scale, living within its body, pupation occurs in the host 
The flies are rather sluggish Only about a dozen species were 
known m 1946 

The Chamaemjidae are small flies of sombre coloration, usually 
thickly ashy pollinose The larvae of Leut opts somewhat Tesemble 
those of the aphid feeding sytphsds, but the posterior end is trans 
verse and bears a short appendage at each side, giving them a 
somewhat triangular outline , they feed on aphids, often hiding in 
the amis of leaves during the day 
The I'sihdae have a peculiar weakened line running across the 
basal third of the wing ; the species of Loxocera have long, thin 
antennae Pula rosae attacks carrots and other umbelhfera, on 
carrots, its tunnels look rust -like and it is known as the carrot 
rust fly, it occurs In Europe and North America, where, at times, 
it causes serious damage 

The Calypterae,— The second antennal segment has 1 dorsal 
suture extending practically its whole length, the lower lobe of 
the squamae is Urge (except in some Muscidae), the thorax is 
conspicuously bristled 

This group contains an extremely large number of species of 
economic importance, they attack man and domestic animals, 


carry disease and destroy crops, but the damage they cause is moie 
than offset by their control of other insects The distinctions be- 
tween the families are of a minor sort, and the number of recog- 
nized families varies with different authors , those generally recog- 
nized are discussed below 

The Muscidae (including Anthomyidae and Scatophagidae) 
lack bristles on the hypopleura, the third and fourth longitudinal 
veins are usually parallel, the fourth sometimes curved strongly 
forward as m Musca, the lower lobe of the squamae is narrow 
(Scatophagidae and most Anthomyidae), large in the Muscidae, 
abdomen usually without conspicuous bristles The adults occur 
everywhere, are of varied form but are generally robust The 
habits of the larvae are variable , most live in decaying vegetation 
and dung, some are leaf miners or feed upon the roots of plants 
and sprouting grain, others are semiaquatic, living in mud, wet 
humus and moss The larvae are generally similar m appearance, 
but a few, like Fannta, bear fleshy appendages and spines {See 
Beet Leaf Miner, Housefly, Onion Maggot) 

The Glossmidae, or tsetse flies, are distinguished from all other 
flies by the presence of long, plumose rays on the upper surface 
of the arista, the proboscis is long and swollen at the base, palpi 
very long, apical cell of the wing strongly narrowed at apex The 
family is found only in Africa {See Tsetse Fly ) 

The Gasterophihdae are the true botflies, living in horses and 
related animals The fourth wing vein is evanescent apically, 
there are no hypopleural bnstles and the lower lobe of the 
squamae is narrow, the exact position of the family is in doubt, 
some authors placing it in the Acalypterae The eggs are laid on 
the animal, in varying places, according to the species concerned 
The mouth parts are very greatly reduced m this and the follow 
mg two families ( See Botfly ) 

The Cuterebudae, or robust botflies, are confined to the new 
world and are parasites of lodents, monkeys and large quadru 
peds and sometimes man They have generally very robust forms 
and are strong fliers, the squamae are large, and hypopleural 
bristles are present, the postscutellum is not developed The 
posterior breathing spiracles of the larvae are situated m a de- 
pression which may be closed when the insect is away from the 
surface The family , by the two last mentioned characters, shows 
relationship to the Metopndae {See Botfly ) 

The Ocstridae, or botflies, gadflies, warble flies, etc , are usually 
robust and hairy, the postscutellum is well developed, hypo- 
pleural bristles are present and the squamae are large The pos 
tenor spiracles are not situated m a depression They are para 
sites of cattle, sheep, dter, etc They are apparently related to 
the Tachmidae (See Botfly ) 

The Metopndae, or flesh flies, bluebottles, blowflies, etc , are 
also called Sarcophagidac, Calhphoridac and Stephanostomatidae 
borne authors divide them into a number of families, basing their 
decision upon the value of certain characters The arista is bare, 
pectinate or plumose, hypopleural bnstles are present, squamae 
large, postscutellum not present, thorax always with dorsal bris 
ties, the abdomen usually with bristles, legs strong and bearing 
bristles The larvae are varied in habit, most of them feed on 
decaying animal matter but many are parasitic on snails, cater 
pillars, grasshoppers, etc , some live m the nests of termites, 
others m the nests of bees and wasps Some arc of medical im- 
portance The posterior spiracles ire situated in a conspicuous 
cavity which may be dosed in liquid media The family is a very 
large one, and difficult tavonomically, the males are easily dis 
t roguish ed from each other by the structure of the genitalia, but 
the females of many can not be distinguished with certainty ’(See 
Bluebottle, Flesh Fly) 

The Tachmidae, or tachimds, are separated from the related 
groups by the presence of a postscutellum, a strong convexity at 
the base of the scutellum on the undersurface They are most 
variable in form and habits, the thorax is bristled, the abdomen 
usually so, hypopleural bristles are present, the wing venation 
varies but the apical cell is usually strongly narrowed or closed, 
arista bare or plumose, antennae variable in size and shape The 
larvae are variable, the posterior spirades flush with the body sur- 
face or produced All are parasitic upon other insects Many 
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kinds have been transported from one country to another to help 
conti ol both imported and native pests The family is a large one, 
with scores of new forms described each year (See Tachinid 
Fly) 

SUBORDER PUPIPARA 

Generally flattened, leathery flies, the coxae widely separated, 
the legs attached toward the sides, wings present or absent, liv 
mg on birds and mammals , mature maggots are produced by the 
females 

The Hippoboscidae are mostly bird parasites and sometimes 
occur in such numbers that they greatly weaken or kill their host 
Some live on deer and dispense with their wings as soon as they 
locate a host, others live on camels The sheep tick or ked is 
always wingless and is found wherever sheep are raised, it pupates 
in the wool, others usually pupate in soil The adults are of a 
hard leathery texture and flattened , they are sometimes attracted 
to the feathers on millinery 

The Streblidae, or bat flies, are also flattened, usually of a yel- 
lowish colour and usually with wings, but these are sometimes re- 
duced in size They are parasitic on bats and often occur in enor 
mous numbers in bat caves 

The Nycteribndae, or spider like bat flies, are only slightly flat- 
tened, and the head folds back into a groove on the front of the 
thorax, they are wingless and usually brown in colour This and 
the precedmg family are mostly tropical, and both families are 
quite small 

REPRODUCTION AND DEVELOPMENT 

The eggs of flies are of diverse forms and are usually laid in 
large numbers, thus, a single housefly may deposit more than 
2,000 eggs during her life, in masses of 75-150 Many other flies, 
particularly those that are aquatic or live on decaying matter, 
also deposit eggs in loose masses or m rows, in Culex mosquitoes 
they are laid in compact rows forming rafts which float on the 
surface of water Other flies deposit eggs singly wherever there is 
sufficient food to nourish the larvae, some scatter hundreds over 
foliage to be eaten by caterpillars Most parasitic species lay 
their eggs on or m other insects, m which they develop, the eggs 
of certain nemestrinids are laid in cracks in fence posts or crev- 
ices m trees, and the larvae are carried on the wind and even- 
tually seek out white grubs in the soil Paedogenesis (reproduc- 
tion in larval state) occurs in Miastor, the larva hatches from 
the egg and, when partly grown, many larvae develop within it, 
they bore their way out, destroying their maggot mother, and de- 
velop to maturity Many kinds of flics give birth to living young, 
the eggs hatch in the body and maggots are deposited on suitable 
food , this occurs chiefly where the larvae feed on quickly decay- 
ing substances such as meat and excrement, in some cases the 
females may deposit both maggots and eggs A further develop 
ment occurs in certain Muscidae of the American tropics, the 
maggots are deposited at various stages of development, often 
being half grown, the final development of this nature is found 
m the tsetse flies and in the pupipara, the maggots are nourished 
by special cells in the mother’s body until they reach maturity, 
they are deposited at rather long intervals and pupation takes 
place almost at once 

In most of the common flies there may be several generations 
a year, the number depending upon the length of the season and 
temperature, most flies, however, have but one generation a year, 
and some species require two or three years for development The 
egg stage is usually of short duration, from a few hours to a few 
weeks The larvae may mature m a few days 

Dipterous larvae are always without legs and many of them 
are awl-shaped and without a distinct head, in the Nematocera 
the head is distinct and often conspicuous, as m the mosquitoes 
They usually bear an anterior and posterior pair of spiracles, but 
the latter only may be present Because of their legless condi- 
tion, most fly larvae pass a concealed life m the tissues of plants, 
burrowing m soil or decaying refuse and dung, in the bodies of 
other animals or in water When full grown, the larvae transform 
to the pupal stage, sometimes casting off the larval skin, at other 
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times the change takes place within the skin, which adheres firmly 
to the pupa within and is called a puparium, very few build weak 
cocoons, but many construct cells in the soil The winter is spent 
by most flies as larvae or pupae, but some carry over as eggs and 
some hibernate as adults 

One of the most remarkable life cycles is that of Pstlopa petro 
lei, whose larvae inhabit crude petroleum pools in California , 
some larvae occur in the sea, one kind living in a round ball com 
posed of grains of sand loosely held together by silk, others exist 
in the hot water of thermal springs Tlies exhibit an extremely 
wide range of food preference, probably the majority of their 
larvae feed upon decaying organic matter A few families are 
exclusively plant feeders, but the numbers that are predaceous 
or parasitic are quite large There are many structural adapta 
tions to fit them to their mode of life Most of the parasitic forms 
have only a single pair of spiracles situated at the caudal end , 
these either bore a hole through their host’s skin or keep open 
the hole through which they entered and extrude the spiracles from 
it in order to breathe, some tachinid larvae work their spiracles 
into the tracheae and obtain air contained therein Some of the 
botflies have two forms, the young migratory larvae obtaining 
their oxygen from the blood of the host until they take up their 
position under -the skin, at which time they bore through and 
breathe the free air Mosquito larvae have a similar disposition 
of the spiracles, projecting the siphon through the surface film of 
water when breathing, in their pupae the spiracles are situated 
on the thorax The larvae of black flies build nets enabling them 
to live m fast-flowing water, while those of the blepbaricends 
have series of suckers beneath enabling them to cling to stones , 
the pupae of these rise to the surface, the adult emerges almost 
immediately and flies away 

Geographical Distribution. — It may be said briefly that all 
the important families of flies are very widely distributed but cer 
tain of the smaller groups are more restricted in their range As 
a rule the largest and most striking members occur in the tropics 
where some of the most exaggeiated developments of form are 
also found Generally, however, the members of a given family 
have a very constant facies, whether they come from the tropics 
or from temperate regions The housefly is practically cosmo- 
politan and is found wherever man has established himself , many 
other flies such as Luciha (greenbottles), Calhphora (blowflies) 
and Stomoxys (stable fly) have also become very widely distrib- 
uted through human agencies, while some of the curious bat para 
sites (Nycteribndae) have a wide distribution dependent upon 
that of their hosts On the other hand, the tsetse flies ( Glosstna ) 
are confined to Africa south of the Sahara and the extreme south 
western tip of Arabia, and the small family Acanthomendae be 
longs to tropical America and the West Indies Flies are also met 
with in very isolated situations The curious wingless crane fly, 
Clnonea, is found m Europe and North America on the surface of 
snow, while other wingless or semiwmgless Diptera are found on 
the shores of Kerguelen and other far distant ocean islands 

Geological Distribution —Diptera is one of the latest oiders 
of insects to appear m geological time and is not met with until 
the Upper Lias of Europe, where certain Nematocera occur 
There appears to be no certain evidence of the existence of the 
higher families until the Tertiary period In Baltic amber and in 
the beds at Florissant, Colo , numerous fossil flies occur 

Economic Importance —No order of insects exceeds the Dip 
tera in economic importance A large number of flies in their 
larval stages are destructive to cultivated plants Among the most 
important of these is the frit fly (Oscinella frit) of Europe and 
North America, which is destructive to growing oats, while the 
closely allied gout fly ( Chlorops taemopus) produces swollen 
deformations of the ear bearing shoots of barley Leather jackets, 
or larvae of certain crane flies, cause much damage to the roots 
of cereals and other crops, while the cabbage maggot (Eylamya 
brassicae) and the onion fly ( Hylemya antiqua) entail losses to 
growers of those vegetables The Hessian fly (Mayetwla destruc- 
tor) is also a severe pest of cereals, both m Europe and North 
America Mention must also be made of the Mediterranean fruit 
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fly ( CeratUis capitate) which attacks almost all kinds of succulent 
fruits in many tropical and warm regions, including south Europe 

There are other flies whose larvae are injurious to man and 
domestic animals, and the affections induced by their presence are 
included under the general term of myiasis Included in this cate 
gory are the Oestridae, especially the warble flies ( Hypoderma ) 
of Europe and North America, which cause immense losses 
through pcrfor itmg the hides of cattle, the larvae of botflies 
( Gasterophilus ) are parasites that attach themselves to the ali- 
mentary canal of horses and mules The related sheep botfly 
(Oestrus ovis ) troubles sheep, its larvae burrowing in the cranial 
sinuses The screw w orm, or larva of Chrysomya amertcana occurs 
from the United States to Patagonia and infests sores and wounds 
in animals and even the nasal cavities of man The sheep maggot 
flics of Australia and other countries include several species which 
cause immense losses on sheep farms , their larvae often puncture 
the skin, causing horrible infestations, accompanied by bacterial 
infection of the parts concerned 

There are also numerous flies of blood sucking habits, whose 
larv ae are not directly injurious Certain kinds are irritating pests 
of man and domestic animals, while others of similar habits 
convey the pathogenic organisms of certain virulent diseases from 
one animal, or human being, to another Thus, many species of 
Anopheles mosquitoes are the direct carriers of malaria parasites 


Diptera by C H Curran contams keys to genera from Panami north, 
including the West Indies, and is useful for other parts of the world, 
covering all but a few families The Fauna oj British India, Diptera 
(London, 1912 et seq ) deals with many families of Indian flies 

Among the works on special subjects, the following will be found 
most useful J Smart, Insects of Medical Importance (London, 
1943) , C G Hewitt, The House Fly (1914) , R Newstead, A M 
Evans and W H Potts, Guide to the Study oj Tsetse Flies (London, 
1934 ) j F W Edwards, “British Non-biting Midges, Cbironomidae,’’ 
Trans Entomological Soc London (1929): deals thoroughly with this 
family Two volumes entitled Flies and Disease, by E Hindle and 
G S Graham-Smith, respectively, may bfc mentioned , references 
dealing with flies and disease will be found under the article Ento- 
mology, and various textbooks on medical entomology should be con- 
sulted Other references dealing with specific subjects will be found 
under Mosquito, Tachinid Fly, etc Among the few books of a 
popular character are L C Miall, Natural History of Aquatic Insects 
(1902) and J H Fabre, The Life of the Fly (English trans from 
Souvenirs entomologiques) (1913) See also A D Imms, Recent Ad- 
vances m Entomology (1931) (C H C», A D I) 

DIPTERAL, the term applied to temples that have a double 
range of columns in the peristyle, as in the temple of Diana at 
Ephesus 

DIPTEROCARPACEAE, an important family of Palaeo- 
tropical trees, the fruits of most genera characteristically two- to 
five winged, so as to give them a spiral motion in falbng All of 
the species are important timber trees, and many of them yield 
valuable resms The timber of various Philippine representatives 


from man to man Yellow fever is contracted only when the 
mosquito Aedes aegyptt (formerly known as Stegomyta fasciata) 
sucks the blood of man after having previously fed upon an in- 
fected person Another mosquito, Culex fattgans, is a earner of 
the filana worm which induces the disfiguring disease of elephan- 
tiasis, while the tsetse fly ( Glosstna ) is a carrier of the patho- 
genic organisms (trypanosomes) of sleeping sickness m man and 
of nagana in domestic animals The mmute moth flies (fam 
Fs\ chodidae) include the blood-sucking genus Flebotomus, the mem- 
bers of which arc small enough to pass through the meshes of mos- 
quito curtains Sand fever or pappataci fever of southern Europe, 
North Africa, etc , is transmitted from man to man by a member of 
this genus Mention must also be made of the horseflies (fam 
Tabamdae), a species of which (Tabanus stnatus') has been shown 
to transmit the pathogenic organism of surra among horses and other 
animals m the orient 

The housefly ( Musca domeshea), although Innocent of blood-suckmg 
habits, is a dangerous carrier of the germs of typhoid, infantile diar- 
rhoea and other diseases Being attracted to excrementous matter, 
often containing disease germs, the insect’s mouth parts and body thus 
become contaminated and its faeces include ingested bacilli Flies in- 
fected m this way readily contaminate food which consequently be- 
comes a source of infection to human bungs 

The economic importance of Diptera Is not confined to their in- 
jurious activities, on the other hand, there are many species which 
are valuable auxiliaries to man The majority of the predaceous and 
parasitic forms are beneficial, many larvae of the hover flies (fam 
Syrphldae), for example, arc important agents in reducing the exces 
sive multiplication of plant lice, while the par aside larvae of the 
Tacbuudae destroy vast numbers of other insects The role of the 
latter flics as natural controlling agents has led to their practical 
utilisation m several parts of the world Thus, the sugar cane borer 
beetle (Rkabomemls obserrd) in the Hawaiian Islands Is so succe.« 
fully parasitized bj the tarlumd Ceromasia sphenopkori , introducLd 
into those islands from New Guinea, that it is largely under control 
Other Tachbudae base Ken introduced from J urope and Japan into 
North America to assist in the rontiU of the gypsv moth and other 
Pftta, and conspicuous success has attended the importation of the 
fly Ptyckamy.a remota from Malaysia m'o Fiji, where it is parasitiz-ng 
the caterpillars of the coconut moth 


of the genus Shorea was extensively imported into the United 
States under the trade name Philippine mahogany Twenty 
genera are usually recognized, with about 400 known species 
The family is a characteristic one of the rich primary forests of 
India and Ceylon, but more especially the eastern peninsula of 
Asia and the Malay archipelago, there are two somewhat aber 
rant genera in Africa The large genera are Dtpterocarpus, 70 
species, Anisoptera, 20 species, Hopea , 60 species, Shorea, 100 
species, and Vattca, 50 species Sal (qv) is an important timber 
tree in India ( Shorea robusta) 

For a consideration of the genera see E Gilg, "Dipterocarpaceae,” 
In Engler and Prantl, Du Nalurhchen Pflanzenfamilten, vol si, pp 
237-269, fig 108-118 (1925) (E D Ml ) 

DIPTYCH, (1) Two writing tablets hinged or strung to- 
gether, used m the Roman empire for letters and documents, espe- 
cially (made of bronze) for the discharge of time-expired soldiers, 
also (made of wood or ivory, sometimes of gold or silver, and con- 
taining the sender’s name and portrait) for a token of a consul’s, 
praetor’s or aedde’s entrance into office, which he issued to his 
friends and the public generally (Gr Stirrvxos, two folding) 

(2) In the early Christian Church the names of eminent mem 
bers and benefactors, living or dead, were recorded on diptychs 
and read aloud from the ambo or from the altar, thereby securing 
the prayers of the church , especially, in each church, were the 
names of those who had been its bishops recorded. The reading 
of these names dunng the canon of the mass gave rise to the term 
canonisation 

The diptych formed the germ of the elaborate system of festol- 
ogics, martyrologies and calendars which developed in the church 
It went by various names m the early church— mystical tablets, 
anniversary books, ecclesiastical matriculation registers or books 
of the living According to the names inscribed a diptych might 
be a dtptycha eptscoporum , dtptycha mortuorum or dtptycha 
vivorum 


BmiiocRAruy —Although Kcrature on flies is voltininous, tht-e ire 
lew uomprehenuie works of a general nature The (urtlv romplitid 
woik, edited by Dr Frwm Lindne', Die hie gen der PalaearUiichtn 
Region (Stuttgart, 1936 el sfq) is most thorough, also the uncom- 
pleted series Fame de France, Diptera (Paris, 1936 et seq ) For British 
flies itt W | Wingate, “A Preliminary List of Durham Diptera,” 
Trans Na[ Hist Soc Northumberland, \ol a (Durham and New- 
ratfle; 1906) , also F W Edwards, H Oldroj d and J Smart, Unfit* 
Bloodsucking PUts (London, iq 0 9) Two \ulum.i tn G H Verrall, 
Artful Flier deal with the Syrpludae and other tamilas, the Diptera 
Daitka, in English, by W J Lundbeck, Is most valuable out coters 
only certain famines, the Katalog der Palaear richer Diptera (Buda- 
t««tvt903HM) **ws references to species known to that time, the 
Catatjgus Dtpioierum (Budapest, >903-10) covers world species of all 
but the Musemdea For the American specie, J M Aldrich Cata- 
letw of North A merican Dip;ra (Smith wman Mm Collie, nice) 
U the latest atiibb’*, Tut families and Genera of North American 


Tl' e richly ornamented outsides of consular diptychs sometimes 
found their way mto church treasuries, where they were even- 
tually used as covers for copies of the Gospels, or for liturgical 
prayers, and their tradition was continued in the use of the dip- 
tych or tnptych form for works of Christian devotional art (See 
Lory Carving) (RASM) 

DIR, an independent state in the North-West Frontier Prov- 
ince of India, lying to the northeast of Swat It commands the 
greater part of the route between Chitral and the Peshawar fron- 
tier The trouble between the khan of Dir and Umra Khan of 
Jandol were factors that led up to the Chitral campaign of 1895 
Dunng that expedition the khan made an agreement with the 
British government to keep the road to Chitral open m return for 
a subsidy Including the Bashkars, an abongmal tribe allied to 
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the Torwals and Garhuis, who inhabit Panjkora Kohistan, the 
population is estimated at about 100,000 

DIRAC, PAUL ADRIEN MAURICE (1902- ), Brit- 

ish mathematical physicist in the field of atomic structure, was 
bom m Bristol, Eng He started as an engineering student at 
Bristol umversity, but soon shifted to physics and received his 
Ph D from Cambridge university His pioneer work m the quan- 
tum mechanics of the atom won him the Nobel prize (jointly with 
Erwin Schrodinger) in 1933, at the age of 31 He was awarded 
the royal medal of the Royal society in 1939 In 1925, when the 
true quantum mechanics was first being developed by Werner 
Heisenberg, Louis Victor de Broglie and Schrodinger, he inde- 
pendently developed an equivalent mathematical form, which in- 
volved essentially a noncommutative algebra for calculating atomic 
properties In his book The Principles of Quantum Mechanics, 
Dirac developed the so called transformation theory of quantum 
mechanics which furnished a machinery for calculating the statis 
tical distribution of certain variables when others are specified He 
was codiscoverer of the Fermi-Dirac statistics and pioneered m 
developing the quantum theory of radiation In bis Quantum 
Theory 0 j the Electron he replaced the conventional single second- 
order Schrodinger wave equation by four simultaneous first order 
equations When these equations are solved, various properties of 
the electron, such as its spin and anomalous magnetic moment, 
make their appearance m an almost miraculous fashion For a 
while, a rather mystifying property of the solutions of these 
equations was the existence of states of negative energy, which 
at first did not seem to correspond to physical reality, and hence 
had to be excluded arbitrarily However, in a later paper, Dirac 
suggested that a deficiency of an electron m one of these states 
would be equivalent to a positively charged particle, of transient 
life because the state might later become occupied This concept 
was confirmed in Carl David Anderson’s discovery of the positron 
(J H V V) 

DIRCE, in Greek legend, daughter of Helios the sun god, the 
second wife of Lycus, king of Thebes After her death (see 
Antiope ) her body was cast into a spring near Thebes afterward 
called by her name 

DIRECT ACTION In a limited sense, the phrase is used 
to describe the methods of trade unionism as opposed to par- 
liamentary action for the purpose of obtaining demands of la- 
bour for better working and living conditions In its wider 
meaning, it refers to the use of trade union action not only for 
immediate economic and political ends but also for the overthrow 
of capitalism and the establishment of a socialist order In this 
wider sense, direct action is an attempt to reconcile the Marxian 
idea of class struggle and the anarchist (Proudhoman and Bakun- 
imst) opposition to the state m general and to parliamentary 
government in particular with the trade union idea that labour 
can improve its economic and social status only through the 
power of its professional organizations For such larger purposes, 
direct action calls for the use of various forms of the strike (m 
one or several trades or industries), of the general strike, sabo 
tage, the boycott, the trade-union label and of antiparliamentary 
and antimilitanst activities 

The idea of direct action was developed in France between 
1900 and 1904 by the leaders of the French Confederation of La- 
bour (C G T ) and by a group of allied intellectuals of whom the 
best known was Georges Sorel, Between 1910 and 1914 the idea 
^ \> Ti ’ d *' ' r« C ' ‘ T- ’ o , 
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most poweriul method 01 direct action Considering the object 
for which they have been used in different countnes, general 


strikes may be divided into four classes industrial general strikes , 
general strikes against war, political general strikes, and revolu- 
tionary or social general strikes 

Direct Action for Industrial Ends — Some general stakes 
for industrial ends were not inspired by theories of direct action 
but were the result of the forms of labour organization and of 
the methods of wage determination prevalent in the country 
Such have been particularly the actual (1909) or threatened gen 
eral strikes m Sweden On the other hand, the large strikes con 
ducted by the Industrial Workers of the World in the US in the 
textile, lumber and other industries during 1911-14 were inilu 
enced by the idea of direct action 

Direct Action Against War — The French syndicalists during 
the decade before World War I were passionately opposed to war, 
devoted much of their time to antimilitanst and antiwar propa 
ganda and claimed a war could be prevented by a general strike 
called at the same time by workers of all the countries involved 
After 1910, as war began to seem possible in Europe, French 
and Bntish socialists, among whom the most active were Edouard 
Vadlant m France and James Keir Hardie m England, urged the 
socialist international (the so-called second international) to adopt 
a resolution in favour of a general strike in case of war The ques- 
tion was debated" at great length at the international socialist con 
gresses between 1910 and 1914, but did not receive support from 
the German Social Democratic party, strongest and largest socialist 
organization in Europe The German socialists argued that adop- 
tion of such a resolution would make them an illegal party m Ger- 
many, and that a general strike under conditions of war would be 
tantamount to social revolution No general strike, in fact, was 
called in any country to prevent the outbreak of World War I 
After 1919, the idea of direct action against war gained support 
for a while From 1937 to 1939 the majority of organized workers 
m western Europe and in the U S favoured armed opposition to 
Hitlerism and fascism 

Limited Political Direct Action — Even before the develop- 
ment of the theory of dnect action, general strikes were used to 
force governments to grant limited political and economic conces- 
sions In 1893, a general strike secured universal suffrage in Bel- 
gium In 1902, the Swedish trade unions called a three day general 
strike to destroy a reactionary government franchise bill, which 
was withdrawn In fact, these successful strikes and the general 
stakes in France during 1902-06 (for the closing of the private 
employment bureaus, to secure state technical education and for 
the eight-hour day) which were wholly or partly effective, aroused 
much enthusiasm in labour circles for the general strike and 
strengthened the faith in its possibilities as a method both of social 
reform and of revolution 

During the turbulent years after World War I, general strikes 
were resorted to in a number of countnes for various ends, and 
with various degrees of success The general strike m Seattle, 
Wash , in 1919 failed because the workers, after gaining the upper 
hand in the city, had no clear program and were defeated by the 
aroused middle classes and the use of the police force On the 
other hand, the Kapp Putsch m Germany m 1920, by which a 
group of monarchist officers overturned the republican govern- 
ment, was expeditiously ended by a general strike called by the 
German trade unions with the assent of the deposed republican 
government The Bntish general strike of 1926 was organized 
m support of the British miners and because of deep resentment 
against the behaviour of the Tory government but was called off 
by the trade union leaders after a few days on the r ealiza tion 
that it might lead to a decisive struggle of revolutionary scope 

The failure of the British general strike and of others which 
took place between 1919 and 1926 dampened the enthusiasm for the 
idea Besides, the divisions and schisms in the labour movements 
of Europe dunng the following decade, the restrictions on the 
right to stake imposed m many countries and the rise of fascism 
and nazism made general strikes for limited political ends prac- 
tically impossible Only in some Latin Ameacan countnes was 
it resorted to as a means of speeding a dictator out of power or 
of forcing constitutional changes 

An interesting use of the general strike dunng World War U 
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was made by the workers of Copenhagen in 1943 which forced 
the occupying German authority to relax some of their imposi 
lions and enactions However the most significant development 
vas the resurgence of the political general strike in Europe after 
World War II Thus, the Belgian trade unions stiged a general 
strike early in 1945 to force the government, which returned from 
exile, to give gteater recognition to the demands of the more 
radical plemenLs of the “resistance ” A strike threat later m the 
year helped to prevent the return of King Leopold to Belgium 
General strikes in North Italy in 1945 were effective m forcing 
changes m political and economic administration General strikes 
for a few hours or a day occurred in Italy and France during 1946 
to demonstrate the solidarity of organized left wing labour against 
antisocialist and anticommunist groups 

Revolutionary Direct Action — The syndicalists who de 
veloped the theory of direct action were primarily interested m 
its social-revolutionary aspects The general strike, in this theory, 
was important as the method by which capitalism would be over 
thrown and socialism ushered in Such, a social or revolutionary 
general strike, it was claimed, might be peaceful since the workers 
by “folding their arms" and stopping all productive work, would 
force the employing class and the government to capitulate Just 
when such a social general strike would or could take place m 
any country could not be foreseen, but it was the function of the 
trade unions to hasten the day by sharpening industrial and 
political conflicts 

A social general strike as conceived by the syndicabsts was 
never called in. western Europe or elsewhere, and it is now real- 
ized that the idea itself, in the words of Georges Sorel, is largely 
a “social myth ” Under modern social economic conditions, a 
social general strike would inevitably lead to a violent revolu 
tionary conflict in which the whole power of the state would be 
at stake But experience has shown that a general strike can play 
an important, and sometimes decisive, part as a first step m a 
political revolution or even in a social revolution But even m 
such cases, the final success of the movement depends on the 
capacity of the revolutionary forces to assume and hold power 
and organize the economic life of the country 

The most important case of revolutionary direct action before 
1914 was the general strike m Russia from Oct 17 to Nov r, 
1903, in which not only the workers but many professional and 
middle class groups took part The tsarist government was se 
virely shaken and granted to the people extended suffrage and 
an effective constitution But the government soon recovered 
from its first shock and tried to withdraw some of the conces- 
sions made In reply, the St Petersburg soviet, or Council of 
Workers’ and Peasants’ Deputies, which had become the recog- 
nized revolutionary authority, called a second general strike on 
Nov 14, 1903 The government this time merely stood aside and 
allowed the workers to feel the full brunt of the consequent 
hunger and disorganization As the soviet had no troops and 
therefore could not extend the struggle, it had to call off the 
strike on Nov 19 without securing concessions On Dec 20, 
i9°S> w a result of the arrest of the whole soviet, another gen 
etal strike was called, which in Moscow turned into an insurrec- 
tion and was suppressed 

These general strikes had, however, the effect of giving Russia 
a Imuted constitutional government and a parliament (Duma) 
which played Rome part in resisting extreme tsarist oppression in 
Russia between 1905-17 

The general strike also played an important part in starting the 
revolution against the tsar In March 1917 and m the struggle be 
tween the moderate Socialist party of Kerensky and the Bol- 
sheviks under the leadership of Lenin and Trotsky in the summer 
and fall of 1917 But this struggle, which ended m the greatest 
social revolution m Europe after the French Revolution, soon 
assumed the form of battles between opposing armies in the field 
and of battles for the control of the powers of the state (rnclud 
big the secret police) at home The success of the Bolsheviks 
was not due to general strikes hut to their military triumph over 
the other groups during t 918-20 

Both the force and limits of the revolutionary general strike 


were demonstrated also in the case of Spam during i933“3 6 The 
geneial strikes of these years were merely one of the methods 
used by the left groups (left republicans, socialists, communists, 
and anarcho syndicalists) in their struggle against the conserva 
tive government which they accused of tending toward fascism 
The general strikes declared in Oct 1933 and again in Oct 193S 
developed into violent fighting in the streets and mto open revolts 
which were crushed by the government under Alcala Zamora, 
president of the Spanish republic established m 1931 But they 
had some influence in bringing about the victory of the left m 
the national elections of Feb 16, 1936, and in the establishment 
of the leftist government of Azana 

However, the victory of the left was countered by the revolt 
of the right under General Francisco Franco, resulting in the 
civil war which lasted for nearly three years and in which Ger 
many, Italy, soviet Russia and other countries became involved, 
thus giving the Spanish Civil War the character of a preliminary 
phase of World War II 

Importance of Direct Action — Historically, the theory of 
direct action (as the central part of syndicalism) was the early 
20th century phase of the struggle between revolutionary and 
reformist tendencies for the control of the labour and socialist 
movements of Europe In national terms, it was a revolt of 
French socialist and revolutionary ideas which trace back to 
Louis Auguste Blanqui and Pierre Joseph Proudhon against the 
Germanic version of Marxism and the Anglo American views of 
capitalistic trade unionism Direct action, m this historic role, 
was of greatest importance from 1910-14, but it also had consid- 
erable influence on the events of 1917-20, including the forma- 
tion of the communist or Third International 

After 1920, the theory and practice of direct action ceased to 
be the focus of a distinctive social-revolutionary movement To 
the extent to which labour movements in some countnes were 
influenced by revolutionary ideas and aims, they followed the 
leadership of Russian communism On the other hand, the labour 
movements which are reformist and practical in character have 
adopted some of the methods and slogans of direct action as part 
of their economic armour but without the original intellectual and 
emotional tinge In national terms, revolutionary leadership 
shifted to soviet Russia with its Bolshevist interpretation of 
Marxism, while the reformist labour and social movements look 
for guidance and support to Great Britain and the U S The vie 
lory of the British labour party in 1943 was expected to 
strengthen the faith and hope of labour and socialist parties m 
many countnes m the efficacy of parliamentary methods for social 
reorganization as against the general strike and revolutionary 
direct action 

Philosophically, the doctrine of direct action is an important 
strand in the varied texture of current theories as to the nature 
of class struggle and its relation to social change The doctrine 
continues to influence political and sociological students con 
cerned with problems of national sovereignty and the democratic 
state, with the question of violence as a factor of social evolution 
and with the impact of group interests on the dvnamics of social- 
economic institutions 


See G D H Cole, The World of Labour (1913), Louis Levine, 
Syndicalism m France (1914) , R W Postgate, The Bolshevik Theory 
(19*0) , W Mcllor, Direct Action (1920) , Lewis L Lorwin, Labor 
and Internationalism (1929) and Economic Consequences of the Sec- 
ond World War (1941) (L L L ) 

DIRECT ADVERTISING, a type of advertising distin- 
guished 'by the fact that it is conducted by delivering by post 
(mail), by person or otherwise the announcement of an adver- 
tiser directly to specific individuals instead of by publishing it 
in a newspaper or magazine to the public m general Direct ad- 
vertising commonly takes such forms as catalogues, sales letters, 
folders, circulars, broadsides, pamphlets, booklets, post cards, nov- 
elty pieces, house organs and package inserts If any of’ such 
material is sent to individuals through the post, such advertising 
is called direct-mail advertising 

Bibliooraphv— -R E Ramsay, Pffective Direct Advertising (1922) , 
S R Hall, Mad Order and Direct-Mail Selling (1928) , V E Pratt 
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Selling by Mail (1924), J H Picken, Principles of Selling by Mail 
(1927) t 

DIRECTIONAL ANTENNA, an antenna having the prop 
erty of radiating or receiving radio waves in larger proportion 
along some directions than others A directional antenna used as a 
transmitting antenna is sometimes called a “directive antenna ” 
If the angle within which the radiation is substantially confined 
is a small one the antenna may appropriately be described as a 
“beam antenna ” A type of antenna known as a "coil antenna,” 
consisting of one or more complete turns of wire, has directional 
characteristics and has the property of radiating or receiving radio 
waves in larger proportion in angular regions 180° apart than in 
other directions One type of directional receiving antenna used 
particularly at low radio frequencies consists of a comparatively 
low horizontal aerial having a physical length of the same order of 
magnitude as that of the signalling waves to be received Such an 
antenna is known as a “wave antenna ” 

DIRECTOIRE STYLE, a loose term designating, m archi- 
tecture, furniture, etc , the transitional work between the restrained 
classicism of the Louis XVI style ( see Louis Styles) and the 
Roman heaviness of the Empire style (q v ) , so called from the 
French directory which was in power 1795-99 The style is char- 
acterized by a gradual loss of the delicacy and grace of Louis XVI 
forms and a growing enthusiasm for purely Roman motives 
DIRECTOR, NAVAL see Gunnery, Naval 
DIRECTORS see Company and Corporation Law 
DIRECTORY, literally, that which guides or directs, and 
hence a book giving directions for public worship, eg, the direc- 
tonum or ordo of the Roman Church The term now usually 
signifies a book containing the names, addresses and occupations, 
etc , of the inhabitants of a town or district, a list of the users 
of a telephone system or of the members of a particular pro- 
fession or trade 

The name Dtredoire, or directory, was given to the body which 
held the executive power in France from Oct 1795 until Nov 
1799 (See French Revolution ) 

DIRGE, a song or hymn of mourning, particularly one sung 
at funerals or at a service in commemoration of the dead It is 
derived from the first word of the antiphon Dirige, Domrne, Deus 
meuSftn conspectu tuo vtam meam (“Guide, OLord, My God, My 
Way in Thy Sight”), of the opemng psalm m the office for the 
dead m the Roman Church 
The antiphon is adapted from verse 8 of Psalm v 
DIRICHLET, PETER GUSTAV LEJEUNE (1805- 
1859), German mathematician, was bom at Duren on Feb 13, 
1805 He was educated at Cologne, and later held professorships 
at Breslau and Berlin, and in 1855 he succeeded Karl Friedrich 
Gauss at Gottingen He became a member of the Berlin academy 
in 1832 and a foreign member of the Pans academy m 1854 
Dinchlet’s chief work was on the theory of numbers, he was the 
first to lecture on this subject at a German university His re- 
searches on complex numbers were published m the Benchte der 
Berliner Akademte in 1841, 1842 and 1846, they were edited by 
Julius Dedekmd in 1863 Dmchlet also wrote on the theory of 
potential, on equations of the fifth degree and on definite integrals 
He wrote a number of memoirs on the work of Gauss, m order 
to make it more intelligible, but he did not live long enough to 
complete this work He died at Gottingen on May 5, 1859 
DIRIGIBLE* see Airship 
DIRIGIBLE BALLOON see Airship 
DIRK, a dagger, particularly the heavy dagger carried by the 
Highlanders of Scotland The dirk as worn in full Highland 
costume is an elaborately ornamented weapon, with cairngorms 
or other stones set in the head of the handle, which has no guard 
Inserted in the sheath there may be two small knives The dirk, 
in the shape of a straight blade, with a small guard, about 18 in 
long, is worn by midshipmen in the royal navy The origin of 
the word is doubtful The earlier forms were dork and durk, and 
the spelling dirk, adopted by Johnson, represents the pronuncia- 
tion of the second form The name seems to have been early 
applied to the daggers of the Highlanders, but the Gaehc word is 
biodag, and the Irish dutrc, often stated to be the origin, is only 


an adaptation of the English word It may be a corruption ot the 
German Dolch, “a dagger ” The suggestion that it is an applica- 
tion of the Christian name “Dirk,” the short form of “Dietench,” 
is not borne out, according to the New English Dictionary, by any 
use of this name for a dagger, and is further disproved by the 
earlier English spelling In Highland full dress, the skean dhu, a 
small dirk, is carried in the stocking 
DIRSCHAU see Tczew 

DISABILITY, a term used in law to denote an incapacity 
in certain persons or classes of persons for the full enjoyment of 
duties or privileges Thus, persons under age, insane persons, 
convicted felons, are under disability to do certain legal acts 
This disability may be absolute or relative In the latter case 
(eg, drunken or insane persons), the incapable person can not 
rely on his condition if it was unknown to his cocontractor at 
the time the alleged obligation was contracted 
D’ISALGUIER, ANSELME (?fl 1380-1420), French 
traveller, sometimes considered the first European to have seen 
the Niger river According to the Historia chronologica parla- 
mentorun patriae occitanae attributed to Guillaume Bardin, he 
was a member of a noble family of Toulouse , he reached Gao in 
1405, married a native Moslem princess there, then returned to 
Toulouse with his wife, their daughter, their two sons and some 
slaves (among them a physician who cured Charles VII of an ill- 
ness) The Abbe Tncaud who, m his Essats de httirature pour 
la connaisance des hvres (Paris, 1702), records this story, adds 
that D’lsalguier wrote an account of his travels and produced a 
dictionary in Arabic, Tuareg and Songhai The whole episode 
is considered as true by C de la Roncifire m La D&couverte de 
I’Ajrique au moyen dge, vol in (Cairo, 1927) But it was later 
demonstrated that Tncaud copied the Annales de Toulouse of 
Lafaille (Toulouse, 1687), an extremely unreliable work, which 
embellished the Historia chronologica (itself a forgery) More- 
over, a thorough study of the vast documentation concerning the 
family Ysalguier did not reveal the slightest hint about Anselme 
See F Galabcrt, “Le Toulousain Anselme Ysalguier est ll alle au 
Niger au XV* slide?” Mini Acad Sciences Toulouse (1933), 
P Wolff, “Une Famille du XIII* au XVI* slide, les Ysalguier de 
Toulouse,” Milanges d’htstotre sociale (Pans, 1942) (P Wo) 
DISARMAMENT. The word disarmament is used to cover 
three distinct conceptions (1) the penal destruction or reduction 
of the armament of a country defeated in war, (2) the com- 
plete abolition of all military armament, and (3) the reduction 
and limitation of national armament by general international 
agreement Disarmament in the first sense is by no means new, 
but it was enforced most strongly on countries defeated in World 
War II Disarmament in the second sense has been advocated by 
individual thinkers In the third sense disarmament did not come 
before an international assembly until The Hague conferences 
(qv) of 1899 and 1907 The failure of these disarmament talks 
showed how reluctant were the participating powers to reject war 
as an instrument of national policy 
Disarmament and the 1919 Settlement. — It was partly as 
a reaction against the conditions of the armed camp of pre-1914 
Europe that disarmament was stressed in the making of the Ver- 
sailles settlement The fourth of Pres Woodrow Wilson’s four- 
teen points demanded "adequate guarantees given and taken that 
national armaments will be reduced to the lowest point consistent 
with domestic safety ’’ Article 8 of the covenant of the League of 
Nations changed the word “domestic” to "national” and added to 
the point of ‘ national safety” the further phrase, “and the enforce- 
ment by common action of international obligations ” In this way 
the disarmament problem was linked more directly with the prob- 
lem of security The Versailles settlement began by applying the 
principle of disarmament to the defeated countries, and regulated 
the number of men, the equipment, transport and armament which 
they were allowed to maintain These specific limitations, the 
results of defeat in war, were related to the general obligations 
set out m the preamble to part v of the treaty of Versailles, which 
expressly declared that “m order to render possible the initiation 
of a general limitation of the armaments of all nations, Germany 
undertakes strictly to observe the military, naval and air clauses 
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which follow ” (See VEK5Ain.rs Tkcatv of) 

Disarmament and the League of Nations — The attempt 
to U re igrcemuit on guieril disarmament through the League 
of Nations (q v ) fell into three phases The tirst period of com 
mittec wori md discussions lasted from 1920 to 1925 The second 
period from ig’5 to 193 •> was marked by the slow progress of the 
Preparatory commission for the Disarmament conference The 
third period from 1932 to 1934 was that of the Disarmament con 
ltrtnce itself Although the conference was never formally 
brought to a close, by the beginning of 1935 disarmament had 
ccistd to he a problem m prtctical politics and many countries 
hid alreidy tmh irked upon active rearm iment progiams 
At the beginning ot the first period, the issembly of the League 
took the first step low ird implementing article 8 of the covenant 
A nongovernmental temporary Mixed commission was set up and, 
after long deliberations, adopted four resolutions, which were in 
turn accepted by the assembly in 1922 They underlined the pnn 
ciplc that disarm iment, in order to be eftective, must be general 
“1 here can be no limitation without security,” said Lord Robert 
(later Viscount) Cecil, ‘‘but there will be no security without 
limitation ” It was on the basis of these resolutions that the com- 
mission proceeded in 1923 to draw up the draft treaty of mutual 
assistance When this failed to secure adoption, it was replaced 
by the Geneva protocol of 1924, which set out to ofter a thieefold 
gu irantec of security— a common definition of aggression, a gen- 
cr il system of arbitration and a elanfication of the enforcement 
measures to be taken against aggression — .as a necessary prelimi- 
nary lo the cilhng of a disarmament conference, which, it was 
suggested should meet in July 1923 The protocol was warmly 
welcomed b> the assembly in 1924. but failed to secure support 
fiom Great Britun to bnng it into operation 
In Dec it rs the council set up a Preparatory commission foi 
the Disarm iment conference, which met for the first time in May 
iy-6 Germany and the United States became members at once, 
and the USSR followed a year later The Preparatory com- 
mission consisted of gov ernmental representatives, assisted by two 
advisory technical bodies Progress was slow Its final session 
produced a draft convention, which was submitted to the council 
in Dec 1930 Qualified agreement was reached on six main points 
the acceptance of the principles of budgetary limitation of arma- 
ment expenditure and of limitation of the period ot service, the 
establishment of a Permanent Disarmament commission, the 
limitation of the number of effectives m land, sea and air forces , 
the acceptance of the method of naval limitations embodied in the 
London Naval agreement of 1930, and the renunciation of chem- 
ical and bacteriological warfare But these six points were so 
subject to reservations that they provided little satisfaction even 
at the time In Jan 1931 the council agreed that the Disarmament 
conference should open on Feb 2, 1932, and in May it appointed 
the then British foreign secretary, Arthur Henderson, as president 
elect The interval between the signing of the draft convention 
and the opening of the conference offered little promise of a future 
solution Germany had rejected the draft convention because it 
Upheld the status quo I ranee on the other hand affirmed that 
respect for the disarmament obligations imposed on Germany in 
1919 was the basis of all work for wider disarmament 
The conference was attended by the accredited representatives 
of 59 states, including five nopmembers of the League Although 
the draft convention was accepted as a ftamework there was little 
feal unity of purpose The French emphasis was on international 
control, on the building of a powerful force to assist the League 
in its work The British emphasis was on what was called quah- 
tnthe limitation the -eduction of armament not b> numbers but 
bv categories, offensive arm iment being distinguished from de- 
fensive In practice it proved impossible to secure a univcrvlij 
accepted distinction between the two types II would be > i a 
iesd.ng, howeve-, to trace the failure of the Disarmament confer- 
ence to an inability to agree on a set of dentations It a oon bunme 
clw as Salvador de Madariaga nad written m 1920, th it the 
solution of (he problem of disarmament could not be round within 
the problem itself, out outside -t m the wider problem 01 building 
an efffc »ve international organisation 


The most important stages in the history of the conference were 
the acceptance in July 1932 of a limited agreement by 41 votes to 2 
with 8 abstentions (1) that dir attack against civilian populations 
should be absolutely prohibited and the number of aircraft and 
civil aviation regulated, (2) that heavy artillery and tanks should 
m principle be limited in size, (3) that chemical warfare should be 
prohibited Germany, along with the U S S R , voted against this 
agreement and, insisting on equality of status as a condition of 
continued support, did not attend the second session of the confer- 
ence, which began m October It was not until Dec 11, 1932, that 
an acceptable agreement was signed, whereby the governments of 
the United Kingdom, France and Italy declared “that one of the 
principles that should guide the conference should be the grant to 
Germany and to other powers disarmed by treaty, of equality 
of rights m a system which would provide security for all nations ” 

This attempt to reconcile Trench demands for security with 
German demands for equality contained no provisions for its prac 
tical application Germany was brought back to the Disarmament 
conference, but the deadlock persisted It was only broken in 
March 1933 when Ramsay M icDonald, the British prime minister, 
offered to the conference the so called MacDonald plan, a five year 
draft convention, which for the first time set out disarmament 
figures for most European countries Although the plan was re 
ceived with cordiality, there was continued disagreement in 
debates, and the conference idjourned again in June 1933, without 
having reached any new understanding A French plan, prepared 
during the recess of 1933, suggested that armament should be 
stabilized at the existing level for a four or five year period It 
was accepted by Great Britain and Italy but was strongly opposed 
by Germany, now under the control of Adolf Hitler On Oct 14, 
1933, Germany left the Disarmament conference and the League 
of Nations 

The conference now came to a standstill for six months, and 
diplomatic negotiations about disarmament produced no results 
The pubhcation of the German military estimates in March 1934 
diverted attention to the problem of rearmament, and although 
the conference reassembled again in May 1934, it was in an atmos 
phere of unreality Although four commissions were set up in 
June to deal with problems of regional security, air armament, 
guarantees of execution and the manufacture of and trade in arms, 
the central deadlock was complete From 1934 onward there was 
a return to power pohtics, the prelude to World War II 

Naval Disarmament — Attempts were made between 1919 
and igjo, largely on the initiative of the United States, to secure 
limited naval disarmament At the Washington conference ( q v ) 
of Nov 1921, a Five Power treaty was signed, fixing an arithmet- 
ical ratio for large battleships (Great Bntain 5, United States s, 
Japan 3) It was easier to secure quantitative disarmament in 
capital ships than in other types of vessel or land armaments (see 
Washington Treaty) 

In June 1927, Pres Calvin Coolidge, anxious to cut down U S 
expenditure on armament, called a conference at Geneva to con- 
sider the imitation of ships not included in the Washington ratios 
France and Italy refused to attend, and the United States and 
Great Britain soon disagreed The British delegates insisted that 
mathematical parity with the United States was not equivalent to 
practical parity, since British lines of trade and communication 
were longer, and absolute requirements, particularly m small 
cruisers, were greater The conference broke down in August 

The London Naval conference (q v ) of Jan 1930 was more 
successful The United States, Great Britain and Japan drew up 
an agreed tonnage table, and together with France and Italy ac- 
cepted a five year holiday in the construction of capital ships and 
a limitation of submarines and aircraft carriers The interna- 
tional situation after 1931 did not permit any extensive discussion 
of general naval disarmament Indeed, the Anglo German Naval 
agreement of June 1933 recognized Germany’s right to ignore the 
naval restrictions and prohibitions imposed upon it in 1919 

Disarmament After 1939 — The experience of the breakdown 
of the disarmament negotiations of the interwar years and the 
parallel breakdown of collective security led to a more realistic 
approach to disarmament problems during and after World War II 
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The eighth point of the Atlantic charter declared that all nations 
“for realistic as well as for spiritual reasons, must come to the 
abandonment of the use of force ” It demanded as a first step 
toward a general system of security the disarmament of aggressor 
countries The Moscow declaration of 1943 spoke of “establishing 
and maintaining international peace and security with the least 
diversion of the world’s human and economic resources ” but it 
also stressed, as did in increased detail the conferences of Yalta 
and Potsdam, the disarmament of Germany The charter of the 
United Nations reflected the increased emphasis on security The 
assembly by article 11 was empowered to consider and make rcc 
ommendations concerning "the general principles of inter 
national peace and security, including the principles governing 
disarmament and the regulation of armaments,” and the Stcunty 
council by article 26 was made responsible for drawing up specific 
plans with the assistance of the Military Staff committee, treated 
by article 47 A further step was taken in Jan 1946, when the 
Atomic Energy commission was set up and given full powers to 
make plans for controlling not only atomic weapons but also “all 
other major weapons adaptable to mass destruction ’ Despite 
these provisions, the record of achievement in disarmament in the 
postwar years was not impressive A high w iter mark was reached 
in Dec 1946, when notwithstanding open ditfercnces of approach 
a resolution was passed unanimously by the assembly, recognizing 
the necessity for “an early general regulation and reduction of 
armaments and armed force ” The Security council went on in 
Teb 1947 to set up a Commission for Convention vl Armimcnts, 
which had its first meeting the following "month Both this bodv 
and the Atomic Energy commission failed to reach agreement, and 
m May 1948 the latter organization suspended its work on the 
grounds that “agreement on international control is dependent on 
co-operation in broader fields of policy ” Although in Sept 1948 
the soviet delegate at the assembly proposed an all round cut of one 
third in armament, a long debate on disarmament mcrclj sharpened 
differences between the Russian bloc and the rest of the powers There 
was a virtual impasse in practical disarmament negotiations It proved 
impossible to make the Atomic Energy commission an effective working 
body, while a resolution passed by the Commission for Conventional 
Armaments m Aug 1949, piovidmg for receipt, verification and publi 
cation of information about national armament to be operated b> an 
international organ of control withm the framcwoik of the Security 
council, was vetoed by the soviet government m Oct 1949 The fourth 
session of the general assembly of the United Nations, which opened in 
Sept 1949, made little headway in its discussion of the problem of either 
atomic or general disarmament The political issue overshadowed 
everything else (See also Outlawry of War Slcurity ) 
Bibliocraphy — The most important documents are printed in Royal 
Institute of International Affairs, Documents on International Affairs 
(annual) and Carnegie Endowment for International Peace, Interna- 
tional Conciliation United Nations documents Documents of the 
Secunlv Council, especially series S/C 3 (Commission for Conventional 
Armaments) and series M S (Military Staff committee) , Documents of 
the Atomic Energy Commission, Documents of the General Assembly 
The most important secondary works are P J Noel Baker, Disarma- 
ment (1926), S de Madariaga, Disarmament (1929), J T Shotwell, 
War as an Instrument of National Policy and its Renunciation in the 
Pact of Pans (1929) , J W Wheeler-Bennett, The Reduction of Arma- 
ments (1925), The Problem of Security (1927), Disarmament and 
Secunlv Since Locarno, 1923-1931 (1932), The Disarmament Dead- 
lock (1934) . P Q Wright, The Causes of War and the Conditions of 
Peace (1935), C R Crutlwell, A History of Peaceful Change in the 
Modem World (1937) , A Briggs, D Thomson and E Meyer, Patterns 
of Peacemaking (194s) (A Bri) 

DISCANT see Descant 

DISCHARGING ARCH, m architecture, an arch (gv) 
built over a lintel or square-headed opening, so as to take the 
weight of the wall above off the horizontal head of the opening 
In the great pyramid of Giza (c 3000 bc), the entrance passage 
is roofed with slabs of stone, but above these great blocks set 
leaning against each other at the top so as to leave a triangular 
space beneath, form what is probably the earliest discharging arch 
extant 

Discharging arches of circular or segmental shape are fre 
quent in Roman buddings, and by the time of Diocletian, the 
custom of decorating these arches with an architrave had arisen 
This usage, which apparently was of Synan origin, became rather 
common during a considerable part of the Byzantine period of 


architecture 

DISCIPLES OF CHRIST or CHRISTIANS, an Amen 
can Protestant denomination, founded by Thomas Campbell, his 
son Alexander Campbell (q v ) and Barton Warren Stone (1773- 
1844) Stone had been a Presbyterian minister prominent in the 
Kentucky revival of 1801, but had revolted because the synod 
had condemned Richard McNemar, one of his colleagues for 
preaching (as Stone had done) counter to the Westminster Con 
fession on faith and the work of the Holy Spirit in conversion 
He had organized the Springfield presbytery, but m 1804 with his 
five fellow members signed “The Last Will and Testament of the 
Springfield Presbytery ” giving up that name and calling them 
selves “Christians ” Like Stone Alexander Campbell had idopted 
(m 181-) immersion and, like him, his two great desires weie for 
Christian unity and the restoration of the ancient order of things 
But the Campbellite doctrines differed widely from the hyper 
Calvinism of the Baptists whom they had joined in 1813 espe 
cnlly on the points on which Stone had quarrelled with the 
Presbyterians and after various local breaks in 1825-30 the Re- 
formers were practically all ruled out of the Baptist communion 
(1832) The Campbells gradually lost sight of Christian unity, 
owing to the unfortunate experience with the Baptists and to the 
tone taken by those clergymen who had met them in debates, 
and for the sake of Christian union it was peculiarly fortunate 
that m Jan 18^2 at Lexington, Kentucky, the followers of the 
Campbells and those of Stone (who had stressed union more than 
primitive Christianity) united Campbell objected to the name 
“Christians” as secUnamzed by Stone, but “Disciples” never 
diove the name out of use 

During the Civil War the denomination escaped an actual scis 
sion by following the neutral views of Campbell, who opposed 
slavery, war and abolition In 1849 the American Christian Mis- 
sionary society was formed, it was immediately attacked as a 
“human innovation,” unwarianted by the New Testament, by 
literalists led m later years by Benjamin Franklin (secretary of 
the missionary society in 1857), who opposed all church music 
also Isaac Errett (1820-X888) was the most prominent leader of 
the progressive party, which was considered corrupt and worldly 
by the literalists, many of whom, in spite of his strenuous efforts, 
broke off from the main body, especially m that territory em 
braced by the states of Indiana, Kentucky, Tennessee, Arkansas 
and Texas 

The mam body appointed m 1890 a standmg committee on 
Christian union , their aim was not for absorption, as was clearly 
shown by their answer m 1887 to overtures from the Protestant 
Episcopal Church regarding Christian unity The credal position 
of the Disciples is simple great stress is put upon the phrase 
“the Christ, the Son of the living God,” and upon the recognition 
by Jesus of this confession as the foundation of His church, 
agreement with Baptists is only as to immersion, which is con- 
sidered “the primitive confession of Christ and a gracious token 
of salvation” and as being “for the remission of sins” , they deny 
the authority over Christians of the Old Covenant, and Alexander 
Campbell held this view so forcibly that he was accused by Bap 
tists of “throwing away the Old Testament ” The Lord’s Supper 
is celebrated every Sunday, the bread being broken by the com 
municants The Disciples are not Unitarian, but they urge the 
use of simple New Testament phraseology as to the Godhead 
The church government of the Disciples of Christ is congrega- 
tional in character 

See Errett Gate’s History of the Disciples of Christ (NY, 1905), 
In “The Story of the Churches” senes, and his Ear'v Relation and Sep- 
aration of Baptists and Disciples (Chicago, 1904) > B B Tyler’s His- 
torv of the Disciples of Christ m vol xu of “The Amencan Church 
History Series” (N Y , 1894) , and article “Disciples of Christ” by H L 
Willett in Hastings, Encyclopaedia of Religion and Ethics vol iv 
3, (P At) 

DISCLAIMER, a renunciation or disavowal In law the term 
is used more particularly in the following senses (1) m the law 
of landlord and tenant, the direct repudiation of that relation 
by the tenant setting up a distinct title eithei in himself or some 
third party, (2) m the law of bankruptcy, where the trustee 
may “disclaim" onerous property (see Bankruptcy) , (3) m the 



DISCONTINUANCE — DISCUS THROWING 


hw of trusts, the refusal or renunciation of the office or duties 
of a trustee, (4} in the hw of patents, the renunciation, by 
amendment of specifications, of a portion of an inventor s claim 
to protection 

DISCONTINUANCE see Practice and Procedure 

DISCONTO-GESELLSCHAFT, BERLIN, established 
in 1851 is a co operative credit association, earned on after 1856 
in the form of a commandite joint stock company all lines of 
commercial and issuing banking business By its promoting and 
issue activities its name was prominently connected with the 
domestic and colonial economic development Numerous im- 
portant German and foreign loans were in the past floated under its 
auspices 

After 1901 the Disconto Gesellschaft extended its technical 
organizations beyond Berlin throughout Germany The taking 
over of the Norddeutsche bank in Hamburg and of the A 
Schaaffhausen’schcr Bankvcrein in Cologne earned its sphere of 
business also to oversea countries and the Rhenish Westphalian 
district After the absorption of the Stahl and Federer A G m 
Stuttgart (Wurttemberg) and the Bank fur Thunngen vorm B 
M Strupp in Meinmgen (Thuringia) the Disconto-Gesellschaft 
owned 127 branches and branch offices covering the whole of 
Germany Participations were furthermore held in the Sud- 
deutsche Disconto Gesellschaft A G , Mannheim, and in the bank 
ing firm of L Pfeiffer, Cassel 

The expansion of the business of the Disconto Gesellschaft led 
to the establishment of subsidiary banks abroad and participation 
in other European banks the Handelmaatschappij H Albert de 
Bary and company in Amsterdam, Kreditbank m Sofia and the 
bank’s interest m the banking firm of Ephrussi and company in 
Vienna In oversea countries the Disconto Gesellschaft founded 
in conjunction with the Norddeutsche bank n Hamburg the 


Before World War I, the bills handled m the money market 
consisted almost entirely of those created in the course of trade and 
private financial operations, but as the amount of treasury bills 
outstanding increased enormously and as trade was to an increas- 
ing extent financed by bank advances, an important part of the 
business of the discount houses came to be in treasury bills issued 
weekly by tender In other centres, where monetary specialization 
has not been earned so far as in London, discount companies and 
firms are generally nonexistent or unimportant, but they were 
successfully developed in New York city, after the establishment 
of the federal reserve system 

(See Money Market ) 

DISCOVERIES AND INVENTIONS see Inventions 
and Discoveries 

DISCOVERY see Practice and Procedure 

DISCUS THROWING, the art of throwing from a circle 
8 ft 2% in in diameter to the greatest distance, and so that it falls 
within a 90° sector marked on the ground, an implement weighing 
4 lb 64 oz known as a discus The sport was common in the 
days of Homer, who mentions it repeatedly It formed part of the 
pentathlon, or quintuple games, in the ancient Olympic games 
and is fully described by Statius (Thebais, 646-721) Judging by 
specimens found by excavators, the ancient discus was a circular 
plate of stone, later of metal, about 8 in or 9 in m diameter, 
and weighed from 4 lb to 5 lb , although one of bronze, prob- 
ably a trophy, preserved m the British museum weighs more 
than 8 lb To the Greeks discus throwing was a splendid body 
builder 

Throwing the discus was introduced as an event m modem ath- 
letics at the revived Olympic games first held at Athens m 1896, 
and m the same year was instituted as a Swedish championship 
The Olympic victor at Athens was R S Garrett, U S , 95 ft m , 


Brasiliamsche Bank fur Deutschland, later Banco Brasileiro Al- 
lemao in Rio de Janeiro, with branches in Sao Paulo, Santos, Porto 
Alegre, Recife and Salvador, and, further, the Banco de Chile y 
Alemama, in Valparaiso, with branches in Santiago, Concepcidn, 
Temuco and Valdivia In addition to the foregoing the bank also 
look an active and leading part m the foundation of the Deutsche 
Asiabsche bank in Shanghai In Get 1929 a merger was arranged 
with the Deutsche bank (q v ), the capital and reserves of the 
Disconto-Gesellschaft then standing at about 186,000,000 reichs 
marks (H Fu ) 

DISCOUNT AND DISCOUNT HOUSES In trade a 
deduction from the price of an article, allowed to a buyer who 
pays cash, is called a discount In the money market, the word 


and the first Swedish champion, Helgesson, 97 ft si ln There 
after throwing the discus became a recognized event in the athletic 
championship meetings of all nations The United States adopted 
the event in 1897, champion C H Henneman, 118 ft 9m, and 
England in 1911, champion WEB Henderson, 106 ft 11 in 
After World War II the records improved considerably, being 
world’s record, Adolfo Consolim (Italy), Milan, It (1948), 181 
ft 6J m , Olympic lecord, Sim Iness (US), Helsinki, Fin (1952), 
180 ft 6^ in , U S record, Robert E Fitch, Minneapolis, Minn 
(June 8, 1946), 180 ft 2% in , English record, H I Duguid (1951) 
1 ss ft 3 in The advance in records resulted from an increasing 
number of competitors’ employing improved technique The 
Olympic contests, which set the world’s standard, resulted as fol 


usually means the rate allowed to the buyer for cash of a bill of 
exchange due at some future date For example, if the rate of dis 
count for six months’ bills is 4% per annum, the buyer on Jan 1 
of a bill for £1,000 due on July 1 will give £g8o for it The market 
rate of discount is, to a great extent, regulated by the rate offi- 
cially announced by the Bank of England or by the central bank 
in other financial capitals 

Discount houses are companies and firms which specialize in 
the business of buying and selling the bills drawn on English 
banks, accepting bouses, merchants and others They make their 
profit by working with a capital which is small in relation to their 


lows 1896, R S Garrett (US), 95 ft in , 1900, R Bauer 
(Hungary), 118 ft 29m, 1904, M J Sheridan (U S ), 128 ft 
ioi in , 1908, M J Sheridan (U S ), 134 ft 2m, 1912, A R 
Taipale (Finland), 148 ft 3 9m, 1920, E Niklander (Finland), 
146 ft 73m, 1924, L C Houser (U S ), 151 ft si in , 1928, 
L C Houser (U S ), 1 55 ft 2$ in , 1932, J F Anderson (U S ), 
162 ft 4 1 in , 1936, K K Carpenter (U S ), 165 ft 7$ m , 1948, 
A Consolim (Italy), 173 ft 2 in , 1952, Sira Iness (U S ), 180 ft 
6J m A new world’s record was achieved in Tavastehus, Fin , 
in 1949 when Fortune Gordien (U S ) made a throw of 186 ft 


total commitments and borrowing large suras from banks and 
other lenders, employing these sums m the purchase of bills which 
they either hold until maturity, or, more usually, sell later to the 
batiks or to any other buyer who wants a short and liquid invest- 
ment Their rate of profit thus depends on the difference be 
twein the rate of in* crest that they hive to pay for tht momv 
that they borrow and the rite of discount that tiny dre able to 
charge to those from whom they buy bills, 01 which ihtv nor 
mallv luv c a large Mock in hind 


In the early 1950s the I ondon discount market con prised 1 
doxen different bouses, nine of which publi*htd 100011111-, Hie c 
had capital resources (including reserve-,} totalling 2.-7x00000 
and held bills (treasury md commercial! to Ihi 'mount 01 iboul 
£745x00,000 and gour 1rm.11 shortterm omuls 'niouimiig 10 


A great deal of discussion has taken place as to the method of 
throwing the discus employed by the ancient Greeks Theories 
have been based upon the description of the sport as given by 
Statius and upon a reconstruction of Myron’s statue of a discus 
thrower (dtscobolos) which may be seen in the British museum 
This statue portrays the thrower in the act of hurling the missile, 
and Norman Gardiner holds that a wrong attitude has been 
adopted by the restorer R Tait McKenzie calls the “Greek 
style,” insisted upon at the first modem Olympic games, “absurd 
and ridiculous,” and says it “could never have been m use among 
the ancient Greeks’ (see Exercise in Education and Medicine, 
i9 2 4) F A M Webster (see Athletics of To Day), however, con- 
tends that the reconstruction is substantially correct and that the 
discus thrower is correctly posed in the attitude from which 
commences the turning movement that precedes the delivery of 
the missile in all modern forms of discus throwing 



DISINFECTANTS- 

The so-called ‘ Gieek style” of discus throwing was included at 
the Athenian celebration, igo6 (Jaervmen, Finland, 115 ft 4 in ), 
and at the London Olympiad, 190S (Sheridan, USA, 124 ft 8 
in ), but without any great success, so that the event has been 
abandoned In the Greek style the thrower places himself upon 
an inclined pedestal, stretches the arms above the head with the 
discus held between the hands He then turns the trunk to the 
right, bends the body at the waist, allows the right hand holding 
the discus to swing up behind and places the left hand on the 
right knee, as in Myron’s Discobolos From this position the 
thrower straightens out his body, hurls the discus forward and 
leaves the pedestal in the instant of making the throw 

The modern style, which has now entirely superseded the Greek 
style, provides a more graceful and a more natural series of 
movements The essence of this style is that the discus must be 
slung out and not really thrown at all, the athlete’s difficulty lies 
in controlling an implement which can be retained under and 
against the hand and wnst only by centnfugal force and such 
slight pressure as the tips of the fingers are able to exert 

The discus, as used in modern competitions, is composed of a 
smooth metal ran, permanently attached to a wood body, brass 
plates set flush into the sides of the wood body, and, m the exact 
centie of the discus, a means for securing the correct weight, 
which must be not less than 4 lb 6 4 oz The brass plates, cir- 
cular m form, may not be less than 2 in nor more than m m 
diameter The sides taper in a straight line from the beginning of 
the curve of the rim to a line at a distance of 1 in from the 
centre of the discus The largest dimension comprises a circle not 
less than 8| in , the thickness through the centre is not less than 
if in , and f in from the edge, not less than J m 

Method of Throwing the Discus. — Preparatory to making a 
throw the athlete holds the discus m the right (best) hand so that 
the edge rests against the joints of the fingers nearest to the tips He 
takes up his position in the rear half of an 8 ft 2i m circle with the 
feet about 18 in apart and his left side turned in the direction m 
which the throw is to be made The discus is swung lightly back and 
forth m front of the body below hip level for balance On the last 
of the preliminary swings the discus is allowed to follow its own 
rearward path As the missile reaches the limit of backward swing 
the athlete transfers his weight to his left side, which leads the turn 
mg action, whereby the circle is crossed, drops his left shoulder to the 
left and, literally, “falls” into the turn He makes a half turn upon 
the ball of the left foot, which is carrying his weight, puts down the 
ball of the right foot at, approximately, the centre of the throwing 
circle, transfers his weight to that foot and, on it, makes a furthei 
half turn The arms are still swinging loosely, but the right (throw- 
ing) arm is kept well back and the weight of the body retained over 
the right leg, until the left foot has been placed down at an angle of 
about 20° to the proposed direction of the throw So far, a whirl has 
been used as a contributory factor to the speed with which the actual 
delivery of the missile will be made The turn, or whirl, has brought 
the athlete into the “set" position, which is the most Important phase 
of the throw From the “set” position the reverse is started by a pull 
on the discus accompanied by a strong turn of the trunk from the 
right to a facing-the front position The chest and hips are brought 
square to the front, by the athlete resisting with his left leg, while he 
turns on the ball of the right foot, so that the flexed right knee turns 
m and the raised right heel turns outward, until both are in the same 
direction The delivery drive from both legs is so violent that the 
feet leave the ground m this co ordmated action, and the reverse Is so 
made that the right foot takes the place of the left Simultaneously, 
the discus is put into flight over the forefinger (which usually shows 
a healthy callosity), and the snap of the throwing arm carries the 
right hand through m the follow-through to about the point of the 
left shoulder 

Bibliography — F A M Webster Why? The Science of Athletics 
(1936), Coaching and Care of Athletes (London and Philadelphia, 
1938), Athletics-Teaching and Training (1946) , Bresnahan & Tuttle, 
Track and Field Athletes (1937) (F A M W , X) 

DISINFECTANTS, substances employed to neutralize the 
action of pathogenic organisms and prevent the spread of infec- 
tious disease Putting on one side sunlight, perhaps the best of all 
disinfectants, these agents may be divided mto three classes — 
1st, volatile or vaporizable substances, which attack impurities in 
the air, 2nd, chemical agents, for acting on the diseased body or on 
the infectious discharges therefrom, and 3rd, the physical agencies 
of heat and cold Among the first class, formic aldehyde takes 
foremost place It acts more rapidly than equal quantities of 
sulphurous acid, and c^oes not affect colours It is non-poisonous, 
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though irritating to the eyes and throat With the exception of 
iron and steel it does not attack metals For destroying vermin 
sulphurous acid is more powerful than formic aldehyde Camphor 
and some volatile oils have been employed as air disinfectants, 
but mask and do not destroy bad odours In the second class all 
antiseptic substances may be reckoned , but the substances chiefly 
employed are oxidizing agents, as potassium permanganate 
(“Condy’s fluid”) and solutions of the so called “chlorides of 
lime,” soda and potash, with the chlorides of aluminium and zinc, 
soluble sulphates and sulphites, solutions of sulphurous acid, and 
the tar products — carbolic, cresylic and salicylic acids Of the 
physical agents cold is not practically available by artificial means , 
heat is used for purifying and disinfecting clothes, bedding and 
textile substances generally, a temperature of about 250° being 
employed m the form of steam under pressure For the thorough 
disinfection of a sick room all three classes of disinfectants may 
be required 

DISINTEGRATOR A term rather loosely used, but gen- 
erally applied to a machine which breaks up and reduces materials 
by impact, as distinct from one which grinds between rollers, or 
amongst a mass of loose balls in a rotating drum There are two 



REVOLVES WITHIN A CAGE TURNING IN THE OPPOSITE DIRECTION 
The oases are enoloced In a steel plate casting (not shown) so that material 
thrown In It violently hurled about between the bars and broken up Into the 
doslred state of fineness 

mam classes of disintegrators the cage or reel and the hammer 
types, the latter being the more powerful Among the substances 
broken up and ground more or less finely in disintegrators are 
coal, coke, slag, sand, shale, chalk, limestone, pitch, plaster, starch, 
clay, shells, gypsum, barytes, rock salt, glue, bark, soap, bones, fer- 
tilizers, cattle foods, brickbats, stone, limestone, iron oxide, li- 
noleum colours, punter’s ink and other products The more fibrous 
materials such as bark, rubber, asbestos, leather, herbs, etc , may 
be shredded up by a machine consisting of a set of revolving 
knives flying past a set of stationary ones, but in other cases pure 



Fig 2 —HAMMER TYPE DISINTEGRATOR WHICH SMASHES THE MATERIAL 
INTO SMALL PIECES AGAINST THE BREAKING BLOCKS ANY LARGE 
CHUNKS UNABLE TO PASS THROUGH THE SCREEN ARE PICKED UP BY THE 
HAMMERS AND THROWN ONCE MORE AGAINST THE BLOCKS 

impact is the disintegrating medium The cage machines have a 
couple of cages, one within the other, composed of steel bars or 
beaters, which revolve in opposite directions (fig 1 ) The figure 
shows the machine with the casing removed, when the stuff is fed 
through a hopper, it is thrown with great violence amongst the 
bars and broken up The speed of revolution ranges m various 
machines from 300 to 2,000 revolutions per minute For fine dis- 
integration a machine with duplicated sets of cages is employed. 
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Hunmcr or healer in ichi us consist of i revolving set of swing- 
hunmers which licit the niiUml sm ill within the casing The 
dismtegi hing iction nnj occur while the imtcrnl is “m the 
air,” 01 vvhi n it is snnshul igamst steel blocks within the strongly 
built ci sing Fig 2 shows the 1 ittcr iction, as the hammers whirl 
round it ibout a thousand evolutions i minute they catch the 
fatult fed into the hopper and hurl it ag un«t the blocks, the rebound 
bung r night bv succeeding hammers, and the material is finally 
reduced to the fineness required bcfoic it can pass through the 
sueen The inside of the machine is lined with steel plates which 
can be renewed when worn through Some machine., ire built with 
i poil it into which fill an> odd picas of non (termed tramp 
iron) whnli accidentally get in with the miternl This safety 
device prevents suious d imige to the various paits of the 
mill A big ei min r will bleak up ,oo tons of limestone m the 
hour 

DISINTERESTED MANAGEMENT A te rm historically 
associated with the ngulation and cuntrol of the liquor trade, 
di s< nbmg a -.ystem of m inagement whieh has foi its diotinetive 
ohjiet thi removal of privile profit mferest fioiu the sale (in 
some cists from the manufitlurc also) of aleoholie beveriges 
It is not m an> sense a prohibitionist system of euntrol Its object 
is ritliei to clmunite from liquor silling the financul inducements 
which in ordinal) trading press foi expinsum of - dcs, to bring 
the mot iv is of tndmg into harmony with the objects and uni of 
licensing laws 

in ictual piactire disinterested management his taken many 
forms which, although similar m aim, have differed gicatly m 
■■rope and effect The undeilymg principle m every case has, how- 
ev i r, ha n the same Disinterested management w is first adopted 
on in extensive scale m Scandinavia It received its earliest 
st itutorv sanction m the Swedish law of 1S55, which, a few >eirs 
latu, gave birth to the "Gothenburg” system of drink regulation, 
which mav be said to have inspired most of the schemes of dis 
interested management winch have since been adopted in different 
parts of the world The growth of the system avis rapid and the 
example of Sweden was quickly followed by Norway ind Tinland 
In 1920 the httei country adopted statutory prohibition, but m 
Sweden and Norway (both spirit drinking countries) disinterested 
management is now legally established as the sole method of sale 
for both spirits and wane The principle has also received statu- 
tory recognition in a permissive form in the Danish law of 1924, 
and in Estonia 

In Great Britain the principle of disinterested management, al 
though lacking explicit statutory sanction (save only in the case 
of the State management schemes which were organized during 
the World War), has been variously applied The earliest expen- 
m< nts date fi om the late ’70s of hst century They were isolated 
experiments, but notable as pioneer efforts The first important 
attempt to apply the principle of disinterested management in 
Gmat Britain, was made by the People’s Refreshment-House 
Association Ltd , which has now some 175 licensed houses (chiefly 
village inns and small country hotels) under its control It was 
followed (1900-01) by the organization of Public House Trusts, 
of which the late Earl Grey was the founder There are some 14 
or 15 of these Trusts in the United Kingdom, of which three are 
m Scotland and one in Ireland Most of them arc affiliated to a 
Central Association but operate as separate companies on a 
county basis These Trusts ha\ e 93 licensed houses under their 
management and control Tn addition there is T ri->t Houses I td 
—a vepartc and mnawridert company whith is not nov orgn. 
iwd on a county basis and has 1S0 houses uncLr us con'iol All 
of these Trus' house's — 373 in number (exclusive of the 1-5 houses 
controlled by P R II A ) — ere managed on the principle of di in- 
terested riinpgement 

There are, also m the mining districts of Tifeshire and in one 
or two other Scottish areas, a numbei of so called ‘ Gothenbjrg" 
houses, controlled by local registered companies, tn which the prin- 
ciple of disinterested management is applied 

The Carlisle Experiment, — The most coirple’c and important 
practical application 01 the prmuplc in Great Bn am howevtr, 
represented by the three Stale managmert areas u Carlisle and 


District, Gretna and Cronnrty Firth In these three areas the 
liquor trade is under direct Government control and the under 
takings have stitutory authorization The Carlisle undertaking is 
far the most important of the three It has (save for two hotels 
and one restaurant; a complete monopoly of the sale of alcoholic 
liquors in the city of Carlisle and in. a large adjacent area, and a 
partial monopoly in other districts It also owns and operates 
the breweries The undertaking, established m 1916, is directed 
by a central idvisory council, responsible to the Home Secretary, 
and issisted by 1 local advisory committee which includes repie 
suitativcs of the local authorities, licensing justices, magistrates, 
tiadcs council, etc , in the management area The undertaking is 
in a sound fin in ml position By March, 1917.1t hid repaid, with 
intei est, the whole of the capital liabilities and charges (some 
FgoOjOOOJ incurred in the acquisition and development of the 
properties, and is now 1 viluable revenue producing asset, the 
property of the Elite, which receives the whole of its piofits 
Elsewhere the principle of disinterested management in the 
form of State control has been adopted on a large scale In Russia, 
the State vodl a monopoly, founded by M Witte m 1894, and 
repealed in 1914 by the late tsar’s edict establishing proh bition, 
has been re cstibhshed by the Soviet Government, while in Can- 
ada, seven of the nine provinces have substituted Government 
sale for prohibition In Poland the State monopoly principle was 
adopted for spirits m 19-4 It applies m the m un at present to the 
production and wholesale distribution of spirits, but includes sale 
arrangements also Until 1934 spirits will be sold both in State 
premises and in private licensed premises After that date 111 State 
premises only In Germany there has long been a State spirit mo 
nopoly , but it is concerned only with the production and wholesale 
distribution of spirits (See Templrance, Prohibition, Goth- 
enburg Licensing Si stem, Local Option) (A Sh ) 

DISMAL SWAMP, a large marshland lying paitly in south- 
centnl Virginia and partly in north central North Carolina Now 
somewhat reduced by drainage, the original area was about 40 m 
long and from 15 to 25 m wide The region m which the swamp 
lies is a slightly undulating plain, with an elevation of from 10 
to 20 ft above sea-level The maximum elevation is m the heart 
of the swamp, whither the slope grades towaid sea-level Along 
the western margin a well-defined ancient sea beach, the Nanse- 
mond escarpment, rises from 5 to 50 ft to constitute a natural 
boundary Numerous waterways, most having their source m or 
near Dismal Swamp, traverse the region 
Drummond lake, the interior pool, is about seven m long, and 
five wide, and 15 ft deep Dismal Swamp is the major north- 
eastern extension of the great palustrine forest which once domi- 
nated the landscape of much of the Coastal plain of the United 
States and of the lower flood plains of its southern streams, a 
forest characterized by cypress (Taxodium distichum), black 
gums (Nyssa biflora and N aquatica), "jumper” (Chamaecyparts 
thyotdes), swamp cotton gum (N umfiora ) and water ash (Frax 
mus carohmam) Not all the area is forest-covered, however, 
there being extensive bands and patches of marsh grassland as 
well The whole area of the swamp may be drained, but the cost 
of reclamation would probably make it an unprofitable venture 
The forest cover has been in large measure removed 
Bibliography —N S Sholer, "General Account of the Fresh-water 
Morasses of the United States” in US Geological Survey, Tenth 
Annual Report, pt I (1890) , N B Webster, "Physical and Geo- 
logical Characteristics of the Great Dismal Swamp" in The American 
Naturalist, vol ix (187?) , and T H Kearney, "Report on the 
Botanical Survey of the Dismal Swamp Region,” Contributions from 
the National Herbarium, vol v , No 6 (1901) (WEE) 

DISORDERLY HOUSE, a house of prostitution, more 
generally, in law, a house in which the conduct of its inmates is 
such as to become a public nuisance, or a house where persons 
congregate to the commission of crime In England, by the 
Disorderly Houses Act, 1751, the term includes common bawdy 
houses or brothels, common gaming houses, common betting 
houses and disorderly places of entertainment Under that stat- 
ute unlicensed places of public entertainment were deemed to be 
disorderly houses if within 20m of the cities of London and 
Westminster Brothels are now dealt with by the Criminal Law 



Amendment Acts, 1885 to 1922, and charges can be dealt with 
summarily, but for a second or subsequent offence the accused 
can demand trial by a jury The letting out for gain for indis- 
criminate prostitution of a room or rooms in a house will make it 
as much a brothel in law as if the whole house were let out for 
the purpose Where, however, a woman occupies a house or room 
which is frequented by men for the purpose of committing forni- 
cation with her she cannot be convicted of keeping a disorderly 
house (see Prostitution) Gaming and betting houses are pro- 
hibited and penalties are imposed by two Gaming Acts, 184s and 
1854, and the Betting Act, 1853 

DISPENSATION, a term with two main applications, (1) to 
the action of administering, arranging or dealing out, and (2) to 
the action of allowing certain things, rules, etc , to be done away 
with, relaxed Of these two meanings the first is to be derived from 
the classical Latin use of dispensare, literally, to weigh out, hence 
to distribute, especially of the orderly arrangement of a household 
by a steward , thus dtspensatio was, m theology, the word chosen 
to translate the Greek oucovapla, economy, te , divine or re 
ligious systems, as in the Jewish, Mosaic, Christian dispensations 
Dispensation in law is, strictly speaking, the suspension by com- 
petent authority of general rules of law in paiticular cases Its 
object is to modify the hardships often arising from the rigorous 
application of general laws to particular cases, and its essence 
is to preserve the law by suspending its operation, te, making 
it non existent, in such cases It follows, then, that dispensation, 
in its strict sense, is anticipative, te, it does not absolve from 
the consequences of a legal obligation already contracted, but 
avoids a breach of the law by suspending the obligation to con- 
form to it, eg, a dispensation or licence to marry withm the 
prohibited degrees, or to hold benefices m plurality 

1 Ecclesiastical Law — In the theory of the canon law the 
dispensing power is the corollary of the legislative, the authority 
that makes laws, and no other, having power to suspend them 
The dispensing power, like the legislative authority, was formerly 
invested in general councils and even m provincial synods, 
but m the West, with the gradual centralization of authority 
at Rome, it became ultimately vested in the pope as the supreme 
lawgiver of the Church Subject, however, to the supreme juris- 
diction of the pope, the power of dispensation continued to reside 
in the other organs of the Church in exact proportion to their 
legislative capacities, 1 e , m provincial synods in respect of re- 
gional rules laid down by them, and in bishops in respect of 
rules laid down by them for their dioceses In the earlier periods 
of the papacy the tendency was to disclaim all authority to make 
concessions and grant relief from traditional rules, but as time 
went on and the Church expanded, this rigid attitude proved im- 
possible to maintain, and the principle of “tempering” the law 
when forced to do so “by the exigencies of affairs or of the 
times” (rerum vel temporum angustia), as laid down by Gelasius 
(494), was adopted into the canon law itself The principle was, 
of course, singularly open to abuse In theory it was laid down 
from the first that dispensations were only to be granted in cases 
of urgent necessity and in the highest interests of the Church, 
m practice, from the nth. century onwards, the power of dis- 
pensation was used by the popes as one of the most potent in- 
struments for extending their influence Dispensations to hold 
benefices in plurality formed, with provisions and the papal claim 
to the right of direct appointment, a powerful means for extending 
the patronage of the Holy See and therefore its hold over the 
clergy, and from the 13th century onwards this abuse assumed 
vast proportions (Hmschius, Kir chenr edit, 111 p 230) Even 
more scandalous was the almost unrestrained traffic m licences 
and dispensations at Rome, which grew up, at least as early as the 
14th century, owing to the fees charged for such dispensations 
having come to be regarded by the Curia as a regular source of 
revenue (Woker, Das ktrchltche Ftnanzwesen der Papste, Nord- 
hngen, 1878, pp 75, 160) Loud complaints of these abuses 
were raised m the reforming councils of Constance and Basel 
in the xsth century, but nothing was done effectually to check 
them 

The actual practice of the Church is based upon the decisions 


of the council of Trent, which left the mediaeval theory intai.t 
while endeavouring to guard against its abuses Ihe proposal 
put forward by the Galilean and Spanish bishops to suboidinate 
the papal power of dispensation to the consent of the Church 
in general council was rejected, and even the canons of the 
council of Trent itself, in so far as they affected reformation of 
morals or ecclesiastical discipline, were decreed “saving the 
authority of the Holy See” (Sess xxv cap 21, de >ef ) At the 
same time it was laid down in respect of ill dispensations, whether 
papal or other, that they were to be granted only for just and 
urgent causes, or m view of some decided benefit to the Church 
(urgens justaque causa et major quandoque utilitas), and m all 
cases gratis The payment of money for a dispensation was ipso 
facto to make the dispensation void (Sess xxv cap 18, de ref ) 

Church of England— By an Act of Henry VIII (1534), it 
was enacted that neither the king, his successors, nor any of his 
subjects should henceforth sue for licences, dispensations, etc 
to the see of Rome, and that the power to issue such licences, 
dispensations, etc , “for causes not being contrary or repugnant 
to the Holy Scriptures and laws of God,” should be vested in the 
archbishop of Canterbury for the time being, who at his own 
discretion was to issue such dispensations, etc , under his seal, 
to the king and his subjects The power of dispensation thus 
vested in the archbishops partly fell obsolete, partly has been 
curtailed by subsequent statutes, e g , the Pluralities Act of 1838 
It is now confined to granting dispensations for holding two 
benefices at once, to issuing licences for non residence, and in 
matrimonial cases to the issuing of special licences The dispens 
mg power of bishops m the Church of England survives only in 
the right to grant marriage licences, t e , dispensations from the 
obligation to publish the banns Though, however, these licences 
and dispensations are given under the arcinepiscopal and episcopal 
seals, they are actually issued by the commissaries of faculties and 
vicars-general (chancellors), independently, in vntue of the powers 
conferred on them by their patents This has led, since the pass- 
ing of the Divorce Acts and the Marriage with a Deceased Wife’s 
Sister Act, to a curiously anomalous position, licences for the 
remarriage of divorced persons having been issued under the 
bishop’s seal, while the bishop himself publicly protested that 
such marriages were contrary to “the law of God,” but that he 
himself had no power to prevent his chancellor licensing them 

See article “Dispensation” and kindred topics in the Catholic Ency- 
clopaedia, m Herzog-Hauck, Realencyclopadie (by Hmschius) , Wetzer 
and Welte’s Ktrchrnlextkon (2nd ed ) , also F Lichtenberger, Encyclo 
pidie des sciences religteuses (Paris, 1878), s v “Dispense", and Philh 
more, Ecclesiastical Law 

2 Constitutional Law — The power of dispensation from the 
operation of the ordinary law m particular cases is, of course, 
everywhere inherent m the supreme legislative authority, how 
ever rarely it may be exercised Divorce (in Ireland) by act of 
parliament may be taken as an example which still actually 
occurs On the other hand, the dispensing power once vested m 
the crown in England is now merely of historical interest, though 
of great importance m the constitutional struggles of the past 
This power possessed by the crown of dispensing with the statute 
law is said to have been copied from the dispensations or non 
obstante clauses granted by the popes in matters of canon law, 
the parallel between them is certainly very sinking, and there can 
be no doubt that the pnnciples of the canon law influenced the 
decisions of the courts m the matter It was, for instance, very 
generally laid down that the king could by dispensation make it 
lawful to do what was malum prohibitum but not to do what wa s 
malum in se, a principle of the canon law, but one difficult to 
reconcile with English legal principles, since no act is legally 
malum unless forbidden by law This was pointed out by Chief 
Justice Vaughan in the celebrated judgment in the case of Thomas 
v Sorrell, when he rejected the distinction between mala m se and 
mala prohibita as confusing, and attempted to define the dispens- 
ing power of the crown by limiting it to cases of individual 
breaches of penal statutes where no third party loses a right of 
action, and where the breach is not continuous, at the same time 
denying the power of the crown to dispense with any general 
penal law This judgment, as Sir William Anson points out, only 
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showed tilt extreme difficulty of limiting the power ascribed to the 
crown n at Hiding grievance from the time that pirliament had 
risen to lit i constituent part of the state So long as the legal 
principle by which the law w<as “the king's law ’ survived there 
■was in fact no theoretical basis for such limitation, and the matter 
resolved itself into one of the great constitutional questions 
between crown and parliament which issued m the Revolution of 
1688 The supreme crisis came owing to the use made by James 
II ol the dispensing power His action in dispensing with the 
Test act, in order to enable Roman Catholics to hold office under 
the crown was suppoitcd by the courts in the test case of Godden 
v Hales, but it made the Revolution inevitable By the Bill of 
Rights the exercise of the dispensing power was forbidden, except 
as might be permitted by statute At the same time the legality 
of its exercise w is admitted by the clause maintaining the validity 
of dispensations granted m a certain form before Oct 23, 1689 

Scf Sir Willi im R Anson, law and Custom of the Constitution, pt 1 
“Pirliament " vrd cri , PP 3 »- 3 i 9 . F w Maitland, Constitutional 
History of England (Cambridge, 1908), pp 301, etc , William Stubbs, 
Constitutional History of England, ss 290, 291 (W AT) 

DISPERSION see Light 

DISPLACED PERSONS see Refugees and the Ex 
CHAN(f of Populations 

DISPLACEMENT TONNAGE. In shipping, a term used 
to describe the actual weight of the water displaced by a ship It 
is measured by ascertaining the cubic space occupied by that 
part of the slup which is immersed and dividing this by 35. a 
ton of sia water me isuring 35 cu ft The term is used to describe 
the tonnage of warships (See Shipping Tonnage Terms ) 

DISRAELI, BENJAMIN see Beaconsfield, Benjamin 


Disraeli, Earl of 

D’ISRAELI (or Disraeli), ISAAC (1766-1848), English 
man of letters, father of the earl of Beaconsfield (q v ), was born 
at Enfield in May 1766 His father, Benjamin D’Israeh, migrated 
from Venice to London m 1748 and belonged to the London con 
gregatiou of Spanish and Portuguese Jews 

When Isaac D’lsraeli was about 14 his father sent him to live 
with his agent at Amsterdam, where he worked under a tutor for 
four or five years There he studied Bayle and Voltaire, and be 
game an ardent disciple of Rousseau There also he wrote a long 
poem against commerce, which he produced as an exposition of 
his opinions when, on his return to England, his father announced 
his intention of placing him in a commercial house at Bordeaux 
Young DTsraeh was sent to travel in France, and spent some 
time m literary circles in Pans, returning to London in 1788 A 
poem printed in the Gentleman’s Magazine, attacking Peter 
Pindar (John Wolcot) brought him the friendship of his opponent 
and of H J Pye, who helped to persuade his father that it 
would be a mistake to force him into a business career D’Israeli 
dedicated his first book, A Defence of Poetry, to Pye in 1790 
Thenceforth his life was passed in the way he Uked best — in quiet 
and almost uninterrupted study In 1802 he married Mana Basevi, 
by whom he had five children, of whom Benjamin (afterward 
Lord Beaconsfield and prime minister of England) was the sec- 
ond He died at his seat at Bradenham house, Buckinghamshire, 
on Jan ty 1848 

Isaac DTsraeh is the author of the Curiosities of Literature 
(1791 subsequent volumes m 1793, 1817, 1833 and 1834) It is 
a miscellany of literary and historical anecdotes, of onginal critical 
remarks, and of interesting and curious information of all kinds, 
animated by genuine literary feeling, taste and enthusiasm He 
also wrote Miscellanies, or Literary Recreations (1796), the Ca- 
tamites of Authors (1812-13), and the Quarrels of Authors 
(1814) Toward the close of his life DTsraeh projected a con- 
tinuous history of English literature, three volumes of which ap- 
peared in 1S41 under the title of the Amenities of Literature 
Bui of all bis works the most delightful is his Essay on the Lit- 
erary Character (1795). which, like most of his writings, abounds 
m illustrative anecdotes. In the famous “Pope controversy" he 
supported Byton and Campbell agamst Bowles and Hazhtt by a 
(teiense ol Pope m the form of a criticism of Joseph Spence’s 
Anecdotes contributed to the Quarterly Remew (July 1820} In 


1797 D Israeli published three novels , one of these, Menjnoun and 
Lula, the Arabian Petrarch and Laura, was said to be the first 
oriental romance in English His last novel Despotism, or the F all 
of the Jesuits, appeared in 1811, but none of his romances was 
popular He also published a slight sketch of Jewish history, espe 
cially the growth of the Talmud, entitled the Genius of Judaism 
(183 j) He was the author of two historical works — a brief de 
fense of the literary merit and personal and political character ot 
James I (1816), and a learned Commentary on the Life and Reign 
of King Charles I (1828-31) 

Of the amiable personal character and the placid life of Isaac 
DTsraeh a charming picture is to be found in the brief memoir 
prefixed to the 1849 edition of Curiosities of Literature, by his 
son Lord Beaconsfield 

DISS, a mirket town in the southern parliamentary division 
of Norfolk, England, near the river Waveney (the boundary 
with Suffolk), os mi NE by N from London by the LNE 
railway Pop of urban district (1951) 3,505 The town lies 
pleasantly upon a hill rising above a mere, which drains to the 
Waveney, having its banks laid out as public gardens The 
church of St Mary exhibits Decorated and Perpendicular stone 
and flint work There is a corn exchange and the agricultural 
trade is considerable, agricultural implements are manufactured 
The poet and satirist, John Skelton (d 1529), was rector there 
in the later part of his life, and is doubtfully considered a native 
of Diss Area 6 sq mi 

DISSEMINATION, of seeds see Anciosperms Dissemt 
nation 

DISSENTER, one who dissents or disagrees m matters of 
opinion, belief, etc The term, from Lat dis sentire, to disagree, 
is, howev er, practically restricted to the special sense of a member 
of a religious body in England which has separated from the 
Established Church, and while it has included English Roman 
Catholics, who in the original draft of the Relief act of 1791 were 
styled “Protesting Catholic Dissenters,” it is in practice restneted 
to the “Protestant Dissenters” referred to in sec 11 of the Tolera 
tion act of 1688 

The term is not applied to those bodies who dissent from the 
Established Church of Scotland, and in speaking of members of 
religious bodies which have seceded from established churches 
abroad it is usual to employ the term “dissidents" (Lat disstdere, 
to dissent) In this connotation the terms “dissenter” and “dis 
senting,” which had acquired a somewhat contemptuous flavour, 
have tended since the middle of the 19th century to be replaced 
by ‘nonconformist,” a term which did not originally imply seces 
sion, but only refusal to conform in certain particulars (e g , the 
wearing of the surplice) with the authorized usages of the Estab 
hshed Church 


Still more recently the term “nonconformist” has in its turn, 
as the political attack on the principle of a state establishment 
of religion developed, tended to give place to the style of “Free 
Churches" and “Free Churchman ” All three terms are now in 
use {See Baptists, Congregationalism, Methodism, etc ) 

DISSOCIATION, a separation or dispersal, the opposite of 
association but of wider application {see Association) In 
chemistry the term is given to chemical reactions in which a 
substance decomposes reversibly in such a way that, from a single 
molecule of the original substance, two or more smaller molecules 
are formed Often these smaller molecules are of different kinds, 
but sometimes they are of the same kind Thus the reactions 
NH*Cl¥±NH,+HCl, and PCU=tPCl 3 +Cl 2 are instances of the 
first t>pe, N 2 0 4 ^2N0 2} of the second When this breakdown is 
effected by heating, the process is termed “thermal dissociation ” 
Electrolytic or, as it is termed, ionic dissociation is the separation 
of a substance in solution into ions ( see Electricitv. Conduc 
tion of) 

In psychology dissociation is an abnormal condition of the mind 
wherein the usual connection between various mental elements is 
lost Ordinary lapses of memory represent dissociations, in normal 
minds, between the idea or object which cannot be called to 
mind and the clue or stimulus idea which formerly sufficed to 
recall the thing desired. Abrupt changes of mood, or change of 
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interest from one subject to anothei, in normal people may repie 
sent emotional dissociation When large, combined groups of 
ideas and emotions (complexes) become dissociated from other 
similar groups, the resulting condition is known as dissociation of 
personality Such dissociation is held accountable for many insane 
conditions (See Deience Mechanisms ) In this condition a 
successful lawyer has been known to draw all his money from the 
bank, disappear without reason and subse 
quently open a small shop in a distant | 
city without memory of his former life 
DISSOLUTION, the act of dissolving 
or reducing to constituent parts, especially 
of the bringing to an end an association 
such as a partnership or building society 
A dissolution of parliament in England >s 
the end of its existence (ste Parliament) 

DISTAFF, in the early forms of spin 
ning, the “rock” 01 short stick round one j 
end of which the flax, cotton, or wool 1 
loosely wound, and from which it is spun L 
off by the spindle The “distaff” or “spin- u “' 

die” side of a family refers to the female flax wheel distaffs 
branch as opposed to the “spear” or mile used m a colonial 
branch Jan 7 the day after Epiphany household 
was formerly known as St Distaff's day, as women then began 
work again after the Christmas holiday 

DISTEMPER A distemper in its simplest form consists of 
whiting glue (size) and water, and is sometimes called whitewash 
The glue acts as a binder, preventing the coatings from rubbing 
off Distempers so made are exceedingly cheap, cover well, and 
are quickly and easily applied with large brushes, but they will 
not stand washing They are hrgelv used for whitening ceilings 
and cheap interior decorative work When, in course of time 
the coatings become dirty, it is quite an easy and inexpensive 
matter to wash them off and apply a fresh coating 

Distempers are sold m the form of a thick paste 01 jelly, or 
as a dry powder, and only require mixing with cold or warm 
water to make them ready for use A good distemper can be 
made according to the following recipe Take 14 lb of gilders’ 
whiting and cover with water Allow it to stand overnight Next 
morning pour off the excess of water and work up well A small 
amount of ultramarine blue mixed with water should be tdded to 
the whiting to improve the colour Add about 5 lb of hot jelly 
size to the whiting and mix well Strain through a sieve and it is 
then ready for use If it is desned to keep the distemper for any 
length of time before use a small amount — about 1 oz — of alum 
or borax should be added as a preservative 

Coloured Distempers — By the addition of coloured pigments 
to the white distemper a large variety of beautiful shades may 
be obtained The pigments used for tinting distempers must be 
permanent to light and perfectly fast to lime and alkalies Since 
they are used laigely on cement and plaster walls which contain 
free lime and alkali, such colours as Prussian blue, chrome yellow, 
Brunswick green, vermikonette, etc , cannot be used, as the alkali 
would quickly act on them and destroy their colour In their place 
permanent pigments, which are fast to light and alkali, such as 
ultram inne blue, zinc chrome, Hansa yellow, lime green, Vene 
tian red, etc , must be substituted The following limeproof 
colours should, when mixed with 14 lb of white distemper, pro 
ducc approximately the shades given in the right hand column 
Colours Tmt Produced 

6 oz Pale French ochre Cream 

6 oz Lime yellow Primrose 

1 lb Venetian red Salmon pink 

1 lb Venetian red I Terra cotta 

1 lb Yellow ochre f 

1 lb Venetian red 1 French gray 

1 lb Lime blue f 

soz Bright lime red j, . , Lavender 

2 oz Lime blue J 

4 oz Pale lime blue , Bluebell 

5 oz I ime blue Light blue 

ilb Lime green j. . Sage green 


4 lb Lime green > Apple green 

8 oz Lime yellow f 

5 lb Bright hme red Pompeian red 

Water Paint or Washable Distemper —Although the terms 

“distempei” and “water paint” are often used synonymously, it 
is generally accepted that the word “distemper” should be bm 
ited to the nonwashable compositions made according to the 
directions indicated These simple distempers contain sufficient 
binder to prevent their rubbing off, but not enough to enable 
them to stand washing 

The term “water paint,” on the other hand, denotes a superior 
type of modern distemper which contains — in addition to the 
usual distemper ingredients — a proportion of oil or varnish, 
whiLh acts as an additional binding agent With these additional 
ingredients 1 good water paint should give insoluble coatings on 
drying and the coatings should adhere so firmly that they can be 
washed a few days after application This property is very val 
uable as walls coated with these washable sanitary distempers, 
which have become dirty in course of time, can be easily cleaned 
and freshened up by simply sponging over with clean cold 
water 

Water paints have also much better covering and hiding power 
than the ordinary distempers, because, in addition to whiting, a 
pioportion of lithopone, zinc white or other strong pigment is 
incorporated, which increases their body or opacity, and gives 
more solid coatings Since they contain oils, varnishes, etc , these 
water paints are sold in paste form only The paste is of a soft 
jellylike consistency which only requires mixing with cold or warm 
water to thin it to a suitable consistency for use 
Water paints are largely used as flat wall paints for interior 
decoration They are comparatively cheap and can be obtained in 
a large variety of beautiful shades They dry very quickly after 
application, with a pleasing mat or flat finish, and because of 
the firmness of adhesion and insolubility of these paints it is 
possible to apply a second coat a few hours after the first coat 
has dried, without working up the first coat This property is 
very useful in those cases where two or moie coats are necessary 
m order completely to hide the surface which is being painted, 
and give what is known as a “solid” effect 
Flat distempered surfaces are often “stippled” or dabbed while 
still wet with a special flat soft hair brush known as the "stip- 
plcr ” By this process all brush marks that might otherwise be 
in evidence are removed, and the surface is given a beautiful mat 
velvet like finish 

When painting large wall areas, as in town halls, council cham 
bers, schools and so on, these water paints are often applied by 
means of a spraying machine, in this way very large areas can 
be quickly and successfully covered with the distemper 
Water paints are manufactured as follows About 10 lb of 
strong glue or size powder are put in a steam pan, covered with 
10 gal of water and left to soak overnight, steam is then passed 
through till all the glue has gone into solution The steam is 
turned off and about 1 gal of linseed oil, copal varnish or mix- 
tures of these is then added, and the whole well beaten until 
an emulsion is formed A small proportion of carbolic acid, 
formaldehyde, or other preservative is added to the emulsion, 
otherwise it would mould if kept for any long period This 
medium— usually known as petrifying liquid— is then mixed while 
hot with roughly its own weight of white base consisting of whit- 
ing, bthopone, blanc fixe, or mixtures of these, and ground through 
stone mills The resultant thin paste is then packed in kegs or 
tins where it sets on cooling to a soft jellylike consistency The 
coloured distempers are obtained by adding the necessary quantity 
of lime fast colour to the white base during the grinding process 
There are some paste distempers on the market which are made by 
using casein— an insoluble white product obtained from skimmed 
nulk — in place of glue or size In these varieties the casein is dis- 
solved in water with the aid of some alkali, such as carbonate of 
soda, ammonia or borax, which is added to the water m order to 
render the casein soluble The procedure is then carried on in the 
way already described 

Outside Distempers — For outdoor use only those distempers * 
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should hf cmplouil whiih have been specnll> made for the pur 
pose Fven when so nnnufai lured these outside distempers 
although 1 irgcb used will not hst more thin i yeir or two and 
they do not possess the same durability ind weiring properties 
is in nrdm uy punt 

Outside qu ilit v distempers cont un more oil thin is generally 
used m tin piep intion of distempcis for indoor use This helps 
to land them better and serves is a protective agent against 
weithenng influences They should be thinned reidv for use 
with i medium— known as petrifying liquid— which is specially 
nude foi this purpose and is of a similar composition to the 
medium in which the pigments are ground in making the paste 
distemper 

Powder Distemper —Dry distempers (called calcimines m 
the, U b ) consist of whiting or carbonate of lime with either 
finely powdered glue 01 casein as their binding agent They are 
manufactured In grinding the whiting and powdered glue or casein 
in special grinding and sifting machinery in order to get a thorough 
incorporation of all the ingredients Great c ire must be taken 
to see that all the materials are thoroughly dry before mixing 
as even a small amount of moisture present would makt the 
powder cike ind set up hard, and of course render it useless A 
little borax sdicvhc and alum or other dry preservative is added 
to keep the dry powder sweet and prevent any decomposition that 
might tike place on standing 

In the ctse of colouied distempers, sufficient lime fist pig 
ments are incorporated during the mixing piocess in order to 
give the desired shade 

These dry distempers are very largely used in both Great Britain 
and the U fe on account of their comparative cheapness The fol- 
lowing recipes will give a general idea as to their composition 


3 


Whiling 

Fine powdered six 
Puwdertd alum 
Whiting 

Drv slaked lime 
faoda carbonate 
Casein 
Whiting 

Dry slaked lime 
Powdered borax 
Casein 


These white dry distempers may be tinted to anv desired 
shade bv adding lime fast colours (J G Be ; 

DISTEMPER IN AJRT 

Distemper is one of the earliest known mediums of painting 
It was used extensively by the Greeks and Egyptians It consists 
of a mixture of powdered colour with size and it differs from 
tempera in which process egg is the medium used The Trench 
call all such mixtures detrempe but in England the egg mixture 
is known as tempera and the size mixture as distemper 
The colours are first ground in water and then mixed at the 
momeut of use with size kept liquid m a bam mane This prac- 
tice is necessitated by the fact that the proportion of the size 
required vanes according to the nature of tht. powder used 
Jhc method is useful for quick work as it is fluid and dries 
rapidly It is durable though soluble in water It is used chiefly 
by scene painters but certain French artists, such as Degas and 
jean Edouard Vuillard, made good use of it 
DISTEMPER see Canine Distemper 
DISTICH, a couplet consisting originally of a hexameter 
and pentameter line, containing a single idea, as exemplified m the 
Greek Anthology Modern examples are to be found m the works 
of Goethe and Schiller {See Verse ) 

DISTILLATION, an operation involving the conversion of a 
substance into vapour which m subsequently condensed to the 
liquid form It may also be thought of as a process tor separating 
liquid mixtures which depends on the difference m composition 
between a liquid and its vapour The process is exemplified it its 
simplest when steam from a kettle plays upon a cold surface 


producing drops of distilled water The natural cycle by which 
the water of the oceans passes into the air and later condenses 
and falls as ram is an example of distillation The term, which 
was ongmally applied to the separation of alcoholic liquors from 
fermented materials, now has a far wider application, and distil 
lation is an integral part of many chemical manufacturing proc 
esses It has for its object the separation of liquids from non 
volatile solids as pure water from the salt in sea water, or the 
separation of two or more liquids, as gasoline, fuel oil and lubn 
eating oil from crude petroleum 

Simple Distillation —This term is used to distinguish the 
simplest distillation operations, as illustrated in fig i, from the 



WHERE IT IS CONDENSED BY COLD WATER CIRCULATING IN THE WATER 
JACKET THE DISTILLATE IS COLLECTED IN THE RECEIVER RETORTS ARE 
NOW SELOOM USED 

many possible modifications and elaborations The basic ap 
paratus consists of three parts the still or retort in which the 
liquid is heated, the condenser, to cool the vapours, and the re 
ceiver to collect the distillate On distilling a mixture of sub 
stances, the most volatile or lowest boiling distils over first, and 
the others subsequently or not at all The simple apparatus de 
scribed is entirely satisfactory for the purification of a liquid 
containing nonvolatile material, and reasonably satisfactory for 
separating hquids of widely divergent boiling points For labora 
tory use, the apparatus is commonly made of glass and connected 
with corks or rubber bungs or ground glass joints Simple distil- 
lation is also used frequently in technology, and for such purposes 
larger equipment ot metal or ceramic ware is used (See Distil 
lation tn Technology, below ) 

A laboratory distilling flask may be heated by direct gas flame 
or indirectly through a sand tray or wire gauze, or by electrical 
means A thermometer is often used to indicate the progress of 
a distillation Its bulb is placed just below the side arm where 
the vapour leaves the still, so that the thermometer reading ap 
proximates the temperature of the vapour Exact boiling points 
are best determined m a special apparatus 
An air cooled elongated side tube is adequate as a condenser 
with substances boiling above 170° C For lower boiling sub- 
stances a Liebig single surface condenser (fig 1) is used Many 
varieties of glass condensers are available, but the chief differ- 
ences between them are in the ingenuity with which the internal 
members are designed to give maximum cooling effect 
Historical Note — Distillation appears to have been used by 
the earliest experimentalists Anstotle (384-322 b c ) mentioned 
that pure water is made by the evaporation of sea water Pliny the 
elder (a d 23-79) described a primitive method of condensation 
in which the oil obtained by heating rosm is collected on wool 
pldLed 111 the upper part of the still The Alexandrians added a 
head or cover to the still, and prepared oil of turpentine by dis- 
tilling pme resin 

I he Arabians improved the apparatus by cooling the tube lead- 
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Fractional Distillation and Rectification — Fraction'll dis- 
tillation was developed because simple distill ition is not efficient in 
the separation of liquids whose boiling points lie close to one an 
other Originally the term meant the collection of the distillate 
in successive fractions or cuts It was also applied to the sys 
tematic recombination and redistillation of such cuts m order to 
improve separation In modern usage, fractional distillation rep 
resents the whole of any process or method whereby the fractions 
from a distillation are made as different in properties as possible 
Especially important m this connection aie still heads, columns 
and condensers (fig j) that permit the return of some of the con- 
densed vapours toward the still The whole aim is to achieve the 
closest possible contact between rising vapour and descending 
liquid, and so to allow only the most vohtile vapour to proceed 
to the leceiver while returning the less volatile material as liquid 
toward the still The purification of the more volatile component 
by contact between such countercurrent streams of vapour and 
liquid is referred to as enrichment or rectification The descend 
mg liquid is known as reflux 

In modern apparatus reflux is produced by a condenser at the 
top of a column (fig 3) which is pieferably insulated or other- 
wise made nearly adiabatic and filled with packing or plates (fig 
12) or some other device for achieving good contact between 
vapour and liquid The most common packings (fig 4A and B) 
are glass beads, metal chain, Lessing and Raschig rings, Berl sad- 
dles Stedman screens and single and multiple-turn helices of thin 
wire or glass A choice among these depends on the diameter of 
the column and on a balance between cost and efficiency The 
Bruun column (fig 4C) is an example of a superior laboratory 
bubble plate column, but this type reached its greatest develop- 
ment in large-scale technological distillation operations Other 
devices involve passage of the countercunent liquid and vapour 
streams through the narrow annular space between a tube and a 
rotating cylinder within the tube 
Either partial or total condensers may be used to produce re- 
flux In the former, which is also called a dephlegmator, the tem- 
perature of the condenser is controlled so that only part of the 
vapour is liquefied and used as reflux, while the remainder passes 
on to a second condenser and is collected as product In total 
condensers, all the vapour is liquefied Some of the condensate is 
removed through a side tube just below the condenser (tig 3) 
ing from the head, or alembic wilh water (hg 2) They discov while the remainder supplies reflux The greatci the ratio of reflux 
ered a number of essential oils by distilling plants and plant liquid to final product (reflux ratio), the better the separation of 
juices the various components, but at a corresponding mciease in the 

The alchemists used such apparatus to prepare hydrochloric, time and cost of the distillation Infinite reflux, or total leflux op- 
nitric and sulphuric acids in a relatively pure state eiation, involves no withdrawal of product, and return of all con- 

Eirly in the 1800s large scale continuous stills for the recovery densate down the column as reflux liquid Since no distillate is 
of alcoholic liquors were devised by J B Cellier Blumcnthal and produced, this type of operation is of interest only for testing 
Louis Charles Derosne in I ranee, and by Aeneas Coffey in Great and tor theoretical purposes 
Britain Their bubble plate 
towers are basically identical with 
many modern industrial stills 
Laboratory practice owed much 
to the introduction about ii>50, 
of the condenser named (mcor 
rectly) after Justus von Liebig 
(fig 0 

In the early 1920s the theory 
of distillation developed earlier 
by Ernst Sorel was reduced to 
engineering terms I his stimu- 
lated a series of theoretical and 
practical investigations resulting 
in such improvement in the ef 
ficiency of both industnal and 
laboratory distillation that sepa- 
rations formerly considered im 
practical became commonplace 
'I his made distillation one of the 
most widely used operations m 
I iboratory research analysis md 
chemical engineering 



FIG 2 — EARLY DISTILLATION APPARATUS (A) 4TH CENTURY STILL 
<U) EARLY STILL WITH LARGE REFLUX AREA CONSTANT TEMPERATURE 
STILL HEAD AND FRACTIONAL CONDENSATION (C) EARLY STILL WITH 
COOLED HEAD AND PREHEATER 
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Theory of Distillation — Every liquid or liquid mi ture will 
evaporate into a closed space until the pressure of the resulting 
vapour reaches a characteristic or equilibrium value 1 his vapour 
pressure is a measure of the volatility of the liquid It has a 
v llue f° r any one liquid at a particular temperature, but 
a ways increases with rising temperature At any particuhr 
pressure, a sample of pure liquid will distil completely at a fixed 
temperature but constancy of boiling point does not prove that 
he material being distilled is a pure substance Most liquid mix 
tores distil over a range of temperatures, but certain composi 
lions of particular mixtures (azeotropes) pass over without change 
m composition or boiling point These relations are summarized 
f j hng-pomt turves of fig s, m which the boding point 
01 the distillate is plotted against the percentage of the charge 
that has been distilled 1 he mixture of liquids with widely diver 
S«it boiling points gives a curve with a break at the point where 
most of tlje loner hoilmg component has distilled over I he 
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point 
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sharpness of the break m the distillation curve is determined 
chiefly by the difference m volatility of the materials being dis 
tilled, bv the inherent separating power of the column or still 
head, and by the reflux ratio 

The general theory of distillation is quite complex For the 
sake of simplicity the succeeding discussion will be confined to 
mixtures of two components Three situations can be distin 
guished according as the components are (i) quite insoluble in 
each other — completely immiscible mixtures, (2) soluble only 
within limits — partly miscible mixtures, (3) soluble in all propor- 
tions — completely miscible mixtures 

The first case is illustrated by benzaldehyde and water as dis- 
cussed under Sttam Distillation, below Both components distil 
togtthcr at a temperature below the normal boiling point of either, 
and m constant proportion until one disappears, after which the 
other distils alone at its normal boiling point Partly miscible 
sy terns behave similarly as long as two immiscible layers are 
present, but when one disappears, they behave like a completely 


ire (set, fig 6) (A) systems in which an azeotrope has a boiln 
point greater thin that of cither pure component — maximum bo 
ing point mixtures, (B) systems in which an azeotrope has 
boiling point less thin that of either pure component — mimmu 
boiling point mixtures, (C) systems in which all boiling pom 
ire intermediUe between those of the pure components Nitr 
acid (b p >S6° C ) and water (b p ioo° C ) provide an examp 
of (A I , the maximum boiling point is 120 5 0 C for an azeotrop 
mixture containing 68% of the acid If a mixture with any oth 
percentage composition is heated, both components pass off 
varying amounts until the still contains the azeotropic mixture 1 
maximum boiling point, which then distils unchanged in comp 
sition at constant temperature Propyl alcohol and water fumu 
an example of (B) On heating this kind of mixture, the aze 
trope distils over first, until only one component is left in tl 
still Thus as a result of their inherent properties, it is impos' 
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Fig G — THE THREE VARIETIES OF COMPLETELY MISCIBLE BINARY MIX 
TURES (A) MAXIMUM BOILING POINT MIXTURES (B) MINIMUM BOIL 
ING POINT MIXTURES (C) MIXTURES IN WHICH ALL COMPOSITIONS 
HAVE BOILING POINTS INTERMEDIATE BETWEEN THOSE OF THE PURE 
COMPONENTS 


ble to separate mixtures of (A) and (B) into their pure com- 
ponents by distillation The difficulties of separating mixtures of 
(C) are of a different order Methyl alcohol and water constitute 
a pertinent example On distilling any mixture of the two, the 
distillate always contains a greater proportion of methvl alcohol 
(the lower boiling component) then the residue in the still The 
completeness of the separation ot the methyl alcohol from the 
water depends only on the number of redistillations and the 
efficiency of the fractionating column 
Theoretical Plates and Plate Efficiency — Fractionating 
columns are rated according to the number of theoretical plates, 
and, in the case of plate columns, also according to plate efficiency 
A theoietical plate may be defined as one that produces the same 
difference in composition as exists at equilibrium between a liquid 
mixture and its vapour Thus, for example, any portion of a 
column that produces an improvement in composition from a to b 
or b to c, etc (see fig 7), is a theoretical plate On simple dis 
filiation of a liquid of composition a, the first drop of distillate 
should have composition b Tins would be a theoretical or per 
fed simple distillation These terms are used since this opera 
tion is difficult to achieve in practice because of condensition on 
the upper walls and neck of the distillation flask Speci illy dc 
signed apparatus is used to obtain the data lor constructing \ ipour 
liquid equilibrium curves such as that of fig 7 
The number of theoretical plates is determined from the com- 
positions obtained experimentally at the bottom and top of a 



Liquid Composition 
Per cent of more volatile component 
In Liquid 

Fig 7 —vapour liquid equilibrium diagram and theoretical 
PLATES 


429 


column or a section of column A common example involves op- 
eration at total reflux and use of a vapour liquid equilibrium 
curve, as may be illustrated by reference to fig 7 Stepwise 
construction is commenced at the point a corresponding to the 
composition at the still or bottom of the column and continued 
(along h, 1, }, k, l, m, n, 0, p, q ) to the top or distillate composi 
tion (g) The number of steps required in this construction (four 
and a fraction in this example) is the number of theoretical 
plates in the column The height of the column divided by the 
number of theoretical plates is called the H E T P or height 
equivalent to a theoretical plate The more fundamental H T U 




Fig a — devices for collecting fractions in vacuum distillation 


(height of a transfer unit) is determined in a somewhat similar 
fashion Practical applications often involve use of more com- 
plex graphical procedures and formulas in order to estimate the 
type and height of column needed to secure a desired separation or 
purification 

Plate efficiency may be defined as the ratio (in per cent) of 
theoretical plates to actual plates Plate efficiencies vary from 
10% to more than 100% but 
with common mixtures having 
normal viscosities the value is 
usually between 50% and 75% 
Reduced Pressure ot 
Vacuum Distillation — Distil- 
lation under reduced pressure is 
adopted when dealing with sub 
stances which normally boil at 
inconveniently high temperatures 
or that decompose when boiling 
under atmospheric pressure 
Vacuum distillation is also some- 
times used because it is more 
economical The apparatus dif 
fers little from that already described except that the distillate 
receiver must be connected to a vacuum pump and preferably also 
to a gauge and automatic pressure regulator 

The collection of fractions under reduced pressure is best man- 
aged by an arrangement of stopcocks and connecting tubes or 
by a specially designed multiple receiver which permits removal 
of one fraction after another without interrupting the distillation 
or breaking the vacuum (fig 8) 

The volume of vapour from a given volume of liquid is 760 
times as great at one milhmetie pressure as at standard atmos- 
pheric pressure (Boyle’s law) Hence vacuum distillation is sub- 
ject to the disadvantage that reduction of the pressure to ten milli- 
metres or less greatly reduces the distilling capacity because of the 
resistance offered by ordinary apparatus to the easy flow of the 
very great volumes of vapour Distillation at pressures below 
one millimetre is usually earned out in molecular stills (see 
Molecular Distillation, below) 

Steam Distillation — This is an alternative method of achiev- 
ing distillation at temperatures lower than the normal boiiffiff , 



Fig » —analytical distillation 
of aromatic mixture 
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point It la ippliL iblc when the miLenal to be distilled 
miscible ind chemically nonreactivc with w iter The usu. 
udurc is to pass steam into the liquid in the still to supply he it 


low) It has proved vciy useful in separating oiganic compounds with 
high and marly identical boiling points, such as the oitho and para 
nitiophcnols 

A7eotropic and Extractive Distillation — When separation 
Li\ distill ition is especially difficult, because the components of a mu 
ture have almost identical volatilities, improvement can often be 
achieved by addition of a properly chosen new component In some 
instances the choice is a substance which is soluble in the mixture to 
he distilled and which forms a constant boiling or azeotropic mixture 
with one or more of the original components If the volatility of the 
azeotrope formed fiom the added component and one substance of the 
mixture is markedly different from the volatility of the other materials 
present ordmaiy distillation will separate the azeotrope from the re- 
maining components A familiar example is the preparation of pure 
anhvdious ethvl alcohol bv the addition ot benzene to ethyl alcohol 
cont lining a small proportion of watci On distillation, an azeotropic 
mixture containing all the benzene and water passes over with a 
small amount of alcohol and leaves a lcsiduc of anhydrous alcohol 
\zeotropic distillation is not practical if the component desired enters 
into the formation of the azeotiope and cannot easily be recovered 

Extractive distillation is a somewhat similar method In this process 
a liquid which is relatively nonvolatile is added near the top of a frac 
tionatmg column in ordci to increase the relative volatility of one of 
the original components and to illovv it to distil m a comparatively 
pure state Normal butane may thus be separated from butene 2 by 
addition of acetone, even though the noimal volatilities of the hydro- 
c ubons are ncirly the same This separation is of importance lr 


mil iiiuse ev iporatum ot the liquid The steam will condense it ducing raw materials for synthetic rubber and high octane gasoline 

1 rid form a hver of water In fict steam distill ition is Distillation of Gases — Gaseous mixtures may be distilled aftei 


lilt c 

ind supplying heat in the usuil way Tor mstinee, impure ben 

zildehvde ( oil of hitler almonds) may be punlud cither by adding abnormal temperature 
water ind lulling or by passing in sletm As the mixture be 
comes warm eich liquid vaporizes as if the other were not present 
l he total pleasure of the two vapours is the sum of the mdi 
viduil pressuies of the water and benzaldehyde (Dalton’s law 
of partial pressures), as indicated in the accompanying table 


11.1) 


cuds the i r r 

Unzildehyde will boil slightly be 
low the boiling point ol pure w iter 
and tar below tint of purt benzaldc- 
hwli The volumes ut the two va 
pours in the vapour mature will 
be m the proportion of the vapour 
pressures, ie about of henz- 
aldehvdt to jo? of water The rel- 
ative weights muv be found by 
multiplviag tht relative v oiumes by 
the corresponding molecular weight 
Thus for henzaldehy de, 56X10(1= 
cgati and for water, 7ojXiS= 
ii?a6, it follows, therefore, that 
hensoldehvde will distil with about 
:s weight of water 
m v i f h «Uuni 1, n irtiv 
1 ti 1 ' turn 


SECONDARY 

FRACTIONATING 

TOWER 


both Once liquefaction is accomplished, distillation may be earned 
usual except that the apparatus must be such as to withstand the 
mal temperature or pressure Oxygen, mtvogen, neon and the 
other rare giscs arc separated from air by liquefaction and distillation 
at low temperatuics Liquchcd petroleum gases are sepaiated and 
puufied by distillation under pressure 
Distillation of Solids— Sublimation —When solid substances 
are heated to give gaseous or liquid products, the operation is termed 
dry distillation If the pioccdure involves a bicakdown of complex 
materials into simpler substances (elementary or compound), the 
piocess is described as destiuctive distillation (See Coal Tar, Tars, 
Low-Temperature) Sublimation is a related process in whieh a 
solid distils to give a solid without the intervention of a liquid phase 
Analytical Distillation -A mixtuie of substances of the same 
chemical class is often difficult to analyze bv conventional chemical 
methods Such a mixture may sometimes be malyzed by distillation 
Sharp sepai ation between components is essential so that a curve such 
as that in fig 9 may be obtained to mdieate relative amounts Ana 
lylical distillation has been most useful in studying the composition of 
petroleum 

Batch and Continuous Distillation —In most of the previ- 
ously described varieties of distillation, the material to be distilled 
(the charge) is introduced into the apparatus at one time before the 
st irt of the distillation, and distillate is removed at one point onlv 
\1I such opuations aie refeutd to as bitch distillations In con 

primary 
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products These range from butadiene and styiene for synthetic rub- 
ber manufacture to foimaldehyde, phenol camphor, etc The type of 
apparatus used varies with the nature of the mixture to be distilled, 
the product, the difficulty of the separations involved, and the means 
of heating required or available Equipment is identical in principle 
with laboratory equipment already described ( see fit, 11) AH vane 
tics of construction materials are used, including particularly cast and 
wrought iron, copper, mild steel, stainless steel, nickel, monel and 
aluminum Lead-lined stills, glass-lined stills, fused silica, glass, struc- 
tural carbon and stoneware are used where special purity or resistance 
to corrosion is required 

Stills for batch distillation aie usually cylindrical shells Jn addition 
to an outlet to carry away vapours, a cylindrical still is often fitted 
with (1) a bottom outlet and valve, (2) an agitator for stirring the 
charge to prevent local overheating, (3) a pressure or vacuum gauge, 
(4) an inlet and outlet foi closed steam coil, (5) a tube reaching to the 
bottom to introduce live steam, (6) closed tubes to cairy thermometers 
or thermocouples, (7) manholes for charging or cleaning, (8) inspec- 
tion ports, and (9) a safety valve In many cases the still has a double 
bottom and double side walls, forming a jacket for circulation of heat 
ing fluid Steam is most frequently used It may be passed through 
the jacket or a coil (closed steam), or sent directly into the liquid to 
be distilled (open steam) The still may also be heated directly by 
an open fire of coal, coke, oil or gaseous fuel, but such direct methods 
have a tendency to local overheating and have been largely superseded 
Indirect heating with steam is subject to closer control 

In continuous distillation, pipe stills are most used The material to 
be heated is pumped rapidly and continuously through coils or pipes 
that pass through a furnace The rapid flow inside the pipes allows 
higher temperatures and more rapid heating without damaging the 
pipes or decomposing the charge , , 

Many industiial distillation set ups consist only of still, vapour line, 
condenser and receiver, because the liquid mixtures involved are 
easily separated A growing number of installations equipped with 
fractionating towers have come into use The more efficient towers 
are either packed or fitted with perforated plates or bubble plate ar- 
rangements (fig i’) to give more intimate contact between descendmg 
reflux and ascending vapour Perforated plate towers are particularly 
useful when the feed material contains solids, as in the distillation of 
alcohol from fermentation masb The bubble plate design is by far 
the most widely used construction Another device causes descending 



Fig 12 — sectional diagrams illustrating plate construction 

AND INTERACTION OF LIQUID AND VAPOUR IN (A) BUBBLE PLATE COLUMN 
AND (B) PERFORATED PLATE COLUMN 
hnuous distillation, the charge is introduced m a constant stream 
into the nde of the column, where part of it descends with the re- 
flux and the remainder ls vaporized b\ the healed \ apours rising from 
the still (fig 10) The most volatile product is concentrated in the 
overhead product that is removed continuously at the top of the 
column and the least volatile similarly removed from the bottom In 
termediale fractions are sometimes withdrawn from various levels of 
the column through side streams Continuous distillation is seldom 
used on a small scale, but it ls of major importance m industrial 
operations, particularly in the manufacture of alcohols and petroleum 
products and in the technology of liquid air 
Distillation in Technology — In addition to the last-mentioned 
substances, distillation in various forms is used in the processing or 
jirodULtion of Iiquelied fuel gases, coil tai and its products, turpentine, 
glycerine, fatty acids md a host of other chemical and pharmaceutical 



Fig 13 — (A) PAIR OF SAUCERS (B) MICRO POT STILL (B) BODY OF 
STILL (C) VACUUM PUMP CONNECTION (D) CONDENSER, (F) OIL BATH 
(C) ONE PIECE POT STILL (G) BODY OF STILL (H) RE ENTRANT SUR 
FACE SERVING AS CONDENSER (1) DISTILLATE RECEIVER W) HOT PLATE 
TOR HEATING 
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GAUGE IE) MAGNETIC PUMP (F) PREHEATING TUBE (G) UPPEB RES 
ERVOIR lG') LOWER RESERVOIR (H) COOLING LABYRINTH (I) DISTIL 
LATE RECEIVER (J) THERMOMETER 

liquid to cascade over a weir, whili rising vipour lories Us was through 
thi cascade 

Large mdustrnl columns mav have as many as ioo bubble plates, 
and diameters up In j-> (t Two towtrs may be connected in series to 
obtain the desired number of plates There is no theoretical limit to 
the number of plates, but practical difficulties usually restrict the num- 
ber in anv one unit 

Condensers may be open surface tubular or worm In the first type, 
cooling is elfeitcd by trickling water over a bank of tubes through 
which the vapour is passing A tubular condenser consists of a group 
ol parallel vapour tubes within a shell, through which cooling water 
flows A worm condenser Involves spiral vapour tubes Proper choice 
and design of condensers depends upon rales of heat transfer from the 
condensing vapours to the cooling water, as well as knowledge of the 
probable condenser water temperatures and the quantity and char- 
acter of the v spout to hi liquefied 

The' tost of distillation operations lies ehieflv in the need for con 
tmusl heat at the still and moling at the eondenur Hie piping ar 
ung Hunts of luge lon'imion unit m mun <ium nuiiphx In e m , 
ol thi nullum v oi Ltilijngin h hi u btivnm hoi lmtirnl- li mm. tin 
peer'- ini told nintuuR enlirtig ll 

Distillation of Water --Watir Inc from dissolved ill t m 
uispmidbh m many sdiutltic and industrial ojwi ition‘ Jabuntorv 
‘tills u-nsisl o' a boiler, led bv warm water liom the undmcer and 
suitable divircs foi eliminating entrainment The eorcluwr md iM 
receivers *ie usually of tin, or at least tin plait d O dm rv gla s h 
not suitable lor condensing or storing hij.hc«t punts watt Double 
distillation U frequently used to ensuri rcmo\ il ol tr es of I npun ic 
The preparation of veij p ire water i, a laboraion operi'iup riqjiruu, 
greatest i are 

The problem of the economic production of potable water from va 
water k very old In mSt Fitzgerald patmted a process lor Dil 
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“sweetening of sea water” S Hales (i73g) Rives a history of the 
earber attempts m his book Philosophical Experiments The modern 
plant consists of an evaporator, distiller and condenser Condenser 
tubes may be oval, crescent shaped or indented The latter are sell 
scaling For shipboaid use, emphasis is on compactness, whereas mul- 
tiple effect evaporators of high economy aie favoured for use on land 
Compressive Distillation —During Woild War II pure water 
was produced by compressive distillation characterized by very high 
fuel economy (17? lb distillate pei 1 lb of fuel) The steam from 
boiling sea water is slightly compressed and circulated through a coil in 
the still The compression ruses the temperatures of the steam suf- 
ficiently to allow it to maintain the charge of sea watci at its boiling 
point The temperature loss to the still cools the steam and condenses 
it to distilled water No separate condenser or cooling water is required 
The principle is ipphcable to distillation of substances other than water 
Binuot rApiiv — L aboratory distillation is discussed in all books on 
practical organic chemistry, and its theory in treatises on physical chcm 
istr> *111(1 chemical engineering See A A Morton, Laboratory Tech 
mque m Organic Chemuin (193S) , C C Ward, Review of the Litera 
hire on the Construction Testing, and Operation 0) Laboratory 
Fractionating Columns, U S Bureau of Mines technical paper no 600 
(ring) C S Robinson and E R Gilliland, Elements of Fractional Dis 
lillation, 4th ed (1950), takes up the application of the principles to the 
problems of industrial design and operation The standard older text is 
S Young and collaborators, Distillation Principles and Processes (Lon- 
don, 192-) Section z? of vol 2, pp t =543-1670, of The Science of Pe- 
troleum (London 1938) is devoted to a discussion of distillation 
Descriptions of industrial procedures and equipment can be found in the 
technological literature of particular substances ( ‘V Re ) 

MOLECULAR DISTILLATION 

When the high -vacuum still is constructed so as to impose no hin 
drance to the passage of vapour from evaporator to condenser, a device 
known as the molecular still is achieved Distillation occurs In this 
still at the lowest temperatures believed possible Unstable substances 
which can be purified by no other means of distillation can often be 
treated without harm in the molecular still The apparatus takes 
m iny forms but the simplest, which typifies the action of all the others, 
is little more than a flit vessel, like tw 0 saucers sealed together, which 
is held under high vacuum The material to be distilled is heated in 
the lower saucer and the vapour condenses on the upper, cooled saucer 
The saucer arrangement and two practical molecular pot stills for 
laboratory use are shown in fig 13 
The names of many inventors are associated with the origins of 
molecular distillation The first record of a truly molecular apparatus, 
where the evaporating and condensing surfaces were separated by a 
distance less than the free path of most of the vaporized molecules, is 
the mercury still of J N Bronsted and G von Hevesy (Phil Mag , 
1923) The first truly molecular still for the separation of heavy or 
game substances was described by C R Burch (Nature, 1928) Early 
molecular distillations were performed by H I Waterman (tg’g) in 
the Netherlands, by E W Washburn at the bureau of standards m 
Washington, DC (1929), and by K C D Hickman (1919) in 
Rochester, N Y The potentially immense value of moleculai distilla 
tion in processing ot natural oils, fats and waxes which could not be 
distilled by any other known means wus pointed out bv Burch, and 
was echoed and implemented by other woikers The three categories 
of distllknds — heavy oils, glyceride fats and natural waxes — accom- 
modate production amounting to more than 5,000,000,000 lb annually 
m North America, but of this enormous quantity, commercial molecular 
stills handled only little more than 01% at mid 20th century, the 
capacity however, was expanding rapidly 
The vacuum required for molecular distillation ranges from one to 
ten onc-milhonths of an atmosphere which is equal to a pressure of re- 
sidual air of 00075-0075 mm mercury, or three quarters to seven and 
one half microns (one micron = 1 p~ 001 mm mercury) Small lab- 
oratory stills operate at pressures as low as one half micron, but not 
nearly so low as pressures erroneously recorded in the literature Com- 
mercial stills operate at about three microns, the advantages of lower 
pressures being offset by the higher cost of pumping 
The time factor is very important m molecular distillation since the 
degree of destruction of labile substances is proportional to the dura- 
tion ot exposure m the hot still All kinds of devices have been ex- 
plored to rtducc the time to the minimum Early stills exposed the 
distillund in shallow travs Then came the falling film still, where the 
distilland is allowed to tumble down a heated suriace contained within 
an evacuated condenser The evaporator is generally a vertical pol- 
ished metAl tube heated by electricity , the condenser a large glass tube 
or bill jar which sui rounds and encloses the evaporator Individual 
stills rj j ft wide and 6 ft high have been used m industry Smaller 
cyclic batch falling-film stills, constructed chiefly of glass, are in use 
in research laboratories for the multiple recycling and distillation of 
natural oils A diagram is shown in fig 14 
Industrially, the falling film still has been superseded by the cen- 
trifugal evaporator The distilland, generally a natural oil, is fed 
onto the centre of a rapidly rotating metal cone which is warmed on 
the outside bv an electrical radiant heater The entire assembly is 
housed within a tank which 14 maintained under high vacuum by a 
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train of fast pumps (fig 15) The oil climbs up the Inside of the cone 
under a centrifugal force of 10-100 times gravity and is flung from 
the upper rim into a stationary gutter whence it flows to a pump 
which discharges it from the still The total time of exposure in the 
hottest zone is about one second The time of exposure in a high 
speed laboratory centrifugal still is about oa sec The reduction in 
both time and temperature of exposure is so drastic in the latter ap 
paratus that the thermal hazard is diminished about 1 ,000,000,000,000 
times from that of an atmospheric distillation lasting an hour The 
improvement over the best industrial flash distillation done at 1 mm 
mercury is about 1,000,000 times The improvement factor for the 
large commercial molecular stills is about 100 times poorer than these 
figures 

The molecular still requires the service of fast vacuum pumps Since 
no economical pump is known that will reduce the pressure a million 
fold in one operation, it is necessary to employ a number of different 
kinds of pumps in series The fastest pump, operating at the lowest 
pressure is alwavs an oil-vapour condensation pump of the type in 
vented by I Langmuir (1916) and improved by Burch (1928) It 
may have self conditioning features introduced by Hickman (1936) 
The condensation pump pulls residual gases at one to five microns 
from the still and compresses them 10 to 20 times, dischaigmg them 
at 07s to 1? mm into a tore pump which may be, variously, a large 
oil-sealed mechanical pump or another oil-vapour booster pump This 
latter then discharges into a mechanical pump or steam ejectors 

Uses of the Molecular Still —The falling film still found com 
mercial use on a small scale in 193s for the distillation of vitamin A 
alcohol prepared by the saponification of fish livers The apparatus 
came into extended use m 1957 for distilling vitamin A esters from 
dogfish liver oils and shark liver oils Centrifugal stills were intro 


DISTOMUM ft e Flatyhelminthes , Trematodes 
DISTRESS, pressure, especially of sorrow, pain or ill fortune, 
as a legal term, the action of distraining or distraint the right of 
a landlord to seize cattle or goods of his tenant for nonpayment of 
rent, or the right of a person upon whose land cattle stray to seize 
the cattle “damage feasant” (doing damage) The cattle or goods 
so seized are taken without legal process as a pledge to compel 
the satisfaction of a demand or the redress of an injury They 
can be retained only until the owner makes satisfaction “Distress 
damage feasant” is also applicable to inanimate things on the 
land, if doing damage thereto or to its produce Such distress 
mu&t be mide during the actual trespass, and by the person 
aggrieved by the damage Distress for rent, however, is the sense 
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in which the ttrm is most fre 
quentlv used in its legal sigmfica 
tion The power of distress ap 
pears to have been derived from 
the feud il law and to have been 
substituted tor a forfeiture of the 
tenant’s holding Until the stat 
2 and 3 Will and M sess 
5 the chattels distrained re- 
mained only as a pledge in the 
hands of the landlord and could 
not be sold 

Rents at common law are 01 
three kinds rent service renL 
charge ind rent seek and at com 
mon law distress was incident to 
rent service and by special reser 
vation to a rent charge A rent 
reserved by a lease is rent service 
Distress was not incident to rent 
seek until the Landlord and Ten 
nant act 1730 Tint statute also 
extended the remedy of distress 
to rents of assize and chief rents and thereby in effect abolished the 
most material distinction between them But a right of distress 
is not incident to an obligation to pay provided for in an agreement, 
which is only a licence and does not create the relationship of 
landlord and tenant between the parties 
All personal chattels are distr unable with the following excep 
tions (1) goods absolutely priviliged (a) things in actual use, 
(b) fixtures (q v ) (c) goods delivered to a person in the 

way of his trade, (d) perishable goods, (t) goods in the custody 
of the law (e g , goods already taken in execution by the sheriff) , 
(/) animals ferae naturae (dogs ind tame deer and deer in an 
enclosed park mav be distrained), (g) crown property, (It) 
goods of an ambassador or his servants 011 the premises of an 
embassy, (t) certain articles exempted bv special acts of parlia- 
ment (eg, gas or water meters), 0) hired agricultural machinery 
and breeding stock in circumstmccs coming within the provisions 
of the Agricultural Holdings act, 1923, ( k ) goods of an under- 
tenant or lodger (Law of Distress Amendment act, 1908), ( l ) 
wearing apparel and bedding of the tenant or his family and the 
tools and implements ot his trade to the value of £5 (Law of 
Distress Amendment act, 1888), (2) goods conditionally privi- 
leged, 1 e , privileged if there are sufficient goods of other kinds on 
the premises to satisfy the distress (a) implements of trade not 
in actual use, (b) beasts of the plough and sheep, (e) agisted 
stock if the Agricultural Holdings act, 1923 applies 
In order to obtain the protection afforded by the Law of Distress 
Amendment act, 1908, it is necessary for the undertenant of 
lodger, who seeks protection to make a declaration in writing 
and serve it on the landlord, his bailiff or agent employed to levy 
the distress after (not before) the landlord has levied the distress 
or authorized it to be levied The declaration must be set out (1) 
that the tenant has no interest in the goods m question and that 
they are the property of the person making the declaration, (2) 
the rent then due by the undertenant or lodger (3) the rent 
payable in future and (4) an undertaking to pav all such rent 
to the landlord until the arrears then distrained for have been 
paid off An inventory of the goods 111 question must be annexed 
A distress for rent may not be made after sunset ind before 
sunrise, nor 011 a Sunday It may not be made till rent is in 
arrear At common law a distress could not be made after the 
expiration of the lease, but since the Landlord and Tenant act, 
1709, it may be made at any time within six months of the termina 
tion By the National Health Insurance act, 1924, s 102, where 
an insured person is receiving sickness benefit under that act and 
a medical practitioner certifies that the levying ot a distress would 
endanger the insured’s life, the levy must be postponed during the 
cuirency of the certificate The certificate is of no effect until it 
has been sent to the insurance committee and recorded in a 
special register It operates for one week but may be renewed 
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t longer The register mav be the separate regions of sea and land and from this seek to dial 


U\ fur Ihrei months but mu longer me it^isiti mav m- me x|*uaa icg. WUB — - • , , , 

(1 without fee In the cases of premises to which the Rent conclusions as to former connections between the present habit t 
Restrictions acts apply di tress cannot be of related forms, the historical aspect or we may inquire what 
animal forms dwell together in places showing certain conditions 
ordinary casts but if the of environment and by what characters thev are adapted to 
existence under these conditions, the ecological aspect, which is 
considered here 

Tor animals to succeed at all, certain general conditions must 
be fulfilled, if but one is lacking, animal life also is absent One 
of these primary conditions is watei No active animal Cf 


and Mortgage lull 
levied without leiveot the court 
Six \cir e irrears ire rccovLrahb 
AgrirulUinl Holdings act appbes only one 


If tht (Hunt become bankrupt the right of distiess is limited 
lo six months’ rent prior to the adjudication If more be due that 
roved for in the bankruptcy (Bankruptcy act 


If 


is bung wound up its goods cannot be dis- permanently m places such as extremely arid deserts, where water 


trained without leave of the court (Companies (Consolidation] supply and dewfall tail completely for long periods^ 


fhe distress for rent must he made on the land demised except terranean caverns, and in the greater depths of the ocean (below 
in the case of the king or queen regnant and except m the case i>7°° rn ). sunlight is absent yet animals five in t lese p aces p 
of frmduluit removals and certain rents for quarries ,n the vided they can find food L.ght .s indispensable however to green 
Forest of Dean Chittels clandestinely for fraudulently removed Pl™ ts sinc « lt SU PP les the energy for the manufacture of organic 
from (lit premises may be followed w.thin yo days after their substances Animals are dependent on organic food, and so 
removal, unless in the meantime they have been sold bona fide ultimately, upon plants L.ght, therefore, is ind.rectly necessary 
ind for valuable consideration Again if a landlord or his agent to t A . . r, 

i ome to distrain cattle winch he sees upon the land, and the A » We is confined within certain limits of temperature Pro- 
liant or any other person drive the cattle off the land the land- ‘«". an important constituent of protoplasm, coagulates at about 
lord or his agent may follow them, but this does not hold if the C Protoplasm, t°°> cannot live if its fluid content is frozen, 
• ■ ■ • ... ie, at temperatures below about — 5 C Thus animal life is 

absent m the hottest springs (some lower animals, such as 


To many animals light is not immediately necessary In sub- 


A d, stress may be made by the landlord himself or a certified Pr ° ozoa - rotlf ? rs - snails - can h Xf 111 hotap mgs of « rS» C) 
b tihff (Law of Distress Amendment act, 1888, s 7) This certifi- * hde "° ai T aS ar , e P resent 'f , the P er P etual sn T ows ° f “ tams 
( ate is granted by a county court judge He may be removed by Food ” *Mutdy essc,lt,al * a11 an ™ as , In addltlon to ° r . 
It* judge for extortion or misconduct He should have an author- ? anic mater,als . ( P[ olan ’ carbohydrates fats), oxygen is needed, 
ity in writing from his employer called a "distress warrant " tu to combine with the products of the breaking down of organic 


products c 

food, and thus liberate energy There are s 


warrant does not requue a stamp The outer door of the tenant s ’ , ,, . , r , ,, 

house cannot lawfully be broken open m order to make a distress °™ en and therefore animal life is sparse or absent in the depths 
,r cl,. „„ „„„ . 1 ,, „ of some seas and m volcanic places where carbon dioxide (C 0 2 ) 

m ccLi d b P d b 6 k P escapes fr0m th ? er0Und> e g > tbe floor of the Grotto del Cane at 

f 7 Anm Ch f 'll distrainedmust be '^pounded By the Protection ^^q^nt.ty^fmo.sture, warmth and oxygen required by an 
of Animals act, 19 11 s 7, a person impounding any animal must a l q varies f n Afferent species, some are able to manage w.th 
supply it with* sufficient qu entity of wholesome and suitable food hu , others need much ^le others again are frequently mdif 


ind water The landlord cannot sell the chattels distrained to 


. „ „ . , , , . , j- - ferent Animals requiring amounts of moisture, warmth or oxy 

himself Before any sale takes place inquiry should be made it (whether greal or sma 8 n ) not varylng beyond narrow limits are 
he county court reg.str ir s office to ascer am whether the goods termed stenohygrous, stenothermic or stenoxybiont, respectively, 
hive been replevied (rce Replevin) , if that is not so and the t j, ose having wide limits, euryhygrous, eurythermic or euroxy- 
rent due and charges for the distress remain unpaid at the end of blont an]mals ln aU respe cts indifferent are euryoekous, those 
5 days (which must be extended at the request in writing of the r definite quant)ties ste noekous Euryoekous an.mals gen 

tenant to 15 days) the goods should be sold for the best price „ ally have a Wlder dlstnbu tion than stenoekous 
which can be obtained for them ( see Auctions and Auction — - - 

eiks) The overplus, if any, must be repaid to the tenant 
Duties and penalties imposed by act of parliament (c g , pay 
meat of rates and taxes) are also sometimes enforceable by 
distress (A So 


The different regions of the earth occupied by living beings, 
the sea, fresh water and dry land, are fundamentally different 
in the conditions they offer and m the demands they make 
Sea — The sea is the home of life In it are represented all the 
In the United States, the process is recognized by most of 'the “ ra > an . ,mal llfe manifests f ltself E ‘ hl !^ 

r » ,<*« ■>< • u-tt- •»= p«-" <° 

secure satisfaction for a demand 
DISTRIBUTION. In economics, the manner in which the 
income of a community, won by its own production or gained in 
fruitful exchanges with other communities, is divided up among 
Its members 'Hie national output, or aggregate of services and 
material goods produced by the capital and labour of a nation, 
is at ommuous stream, which is always flowing and whkh is 
divided up among the agents of production in certain shares 
Ihe lenders of physical goods take rent, the lenders of capital 
fake interest - management takes profit, labour takes wages or 


salaries The national and local governments levy taxes upon dll ^ 1 , 

these for the expenses of government, and in so doing change to St g , sac ( ? 


lana and Forammifera are confined to the sea Myriapoda and 
Amphibia only are not repre- 
sented there Salt water of the 
concentration of sea water is the 
optimal medium for protoplasm 
Sea water has the same osmotic 

pressure as the fluid in proto- 

Fie t — mammalian red blood plasm For that reason it with- 
corpuscces IN SALT solutions draws no materials from the pro 
a 0 z . 0 75% ci 0% toplasm neither does it give up 

any to it If human blood is examined m salt solutions of 
ai oa%, o 75% and 1%, the fate of the red 



some extent, large or small, the nature of the distribution among dlffcrs great *> m each «* (fig 1 A-C ) In 0 75% 

private claimants, as when the taxation of the well-to do is used o aG * remain unchanged, this solution is isotonic with the 

tu pay an old-age pension Wealth and Income, Distribu- ^ T 

tion ox For distribution in trad© see Marketing 
DISTRIBUTION, IN TRAdIi' m jSSetino 


fluid they contain In 0 2% NaCl the corpuscles give up colour 
mg matter to the salt solution, swell and ultimately burst (A) 
In 1% NaCl they shrivel (C), water having been withdrawn from 


nr m ll!^T Phy ' v hch nt . tcmpt:s ! a exph,n the distribution corpuscles in the 0 7 S% salt solution, they ne^dnSt’ isoktfl their 
of animals on the earth, may be sought in two directions We inner medium, from the environment 

may investigate the distribution of related groups of mimah. m In the sea, too, the conditions of life undergo least change 
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All seis communicate with one another, and their waters are con- 
tinually mingled The salinity, therefore, is about the same in -ill 
regions, the temperatures are similar, and vary much less than 
in fresh water, or m the atmosphere The amount of oxygen 
present is very constant Exceptions are secondary seas having 
only a narrow connection with the ocean, such as the Mediter- 
ranean and Baltic 

Fresh Water — Fresh water, on the contrary, is dangerous 
to living organisms on account of the small amount of salts con 
tamed in solution As in the red corpuscles m o 2% NaCl, water 
is continually passing into the protoplasm The inward permea 
tion of water may be prevented either by strong armour, as m 
water insects, the animal body shutting itself off from the en- 
vironment, or, more frequently, the water that passes in is 
constantly discharged Thus all fresh water Protozoa possess a 
contractile vacuole that contracts rhythmically and discharges 
water to the exterior In multi- 
cellular fresh-water animals the 
same result is reached by the 
action of the kidneys (fig 2) 

, Tresh water animals, however, 
have less competition, for only 
relatively few marine animals are 
able to counteract the ill effects 
of fresh water, an advantage that 
is offset by the invasion of fresh 
water by many land animals, es 
peci illy insects 

Land —Terrestrial life offers 
a number of favourable condi- 
tions Oxygen is present m much 
greater quantities than in water 
Further, dry land, in contrast to 
the sea, offers abundant vascular 
plants as food These advantages, 
however, ire not easily obtained 
The amount of moisture in the 
air is generall> far from satura- 
tion point, and puts the animals 
in dinger of desiccation The 
outer skin, and, above all, the 
rcspiritorj organs, with their 
laige peimeable surf ices, must FlG 2 _ A MARINt AND B fresh 
he protected from excessive water isopods the black 
evaporation Only members of squares showing the relative 
three groups of animals can sur- sizes of the nephridia (maxil 
vive life in a dry atmosphere, LARY GLANDS) 
gastropods, irthropods and vertebrates The shells of gastropods 
piotect them against desiccation, they emeige only when there is 
sufficient moisture Terrestrial arthropods have their clutinous 
armour Among the vertebrates, the horny epidermis lessens 
evaporation In all three groups the respiratory organs have been 
removed to the interior of the body Snails have a pulmonary 
cavity, millipedes, insects and spiders have internal air tubes 
(tracheae) , air breathing vertebrates have lungs In aH these am 
mals the processes of life take place m the inner albuminous salt 
solution, not in the atmosphere 

The air also offers a new condition in its lesser density Water 
supports the animal body, leaving little work for muscles and sup- 
porting organs In the air, on the contrary, the body must be 
supported and compact to retain its form Most terrestrial am 
mals therefore, have skeletons, snails their shells, arthropods 
their clutinous armour and vertebrates their bony skeletons, vari- 
ous worms, slugs and insect larvae lack skeletons Further, water 
supports, or retards the sinking of much floating matter, such as 
small plants or animals and the disintegration products of organ 
isms (detritus), and this is carried as food to the animal popula- 
tion For this reason fixed animals may be present in water in 
great numbers In terrestrial life, animals must search for their 
food and fixed forms, except some parasites (eg, scale insects), 
do not occur 

Most terrestrial plants cannot be utilized by animals without 


undergoing further processes because the protein, f it and starch 
are all enclosed in a cellulose envelope Animals, except some 
protozoans like those that live symbiotically with termites and 
except further certain annelid worms and some snails (eg , Hdtx 
pomatia), possess no ferment in their gistnc ]uice that will dis 
solve cellulose The resistant membrane must therefore be broken 
up to liberate the food Thus snails tear the cells to small pieces 
by their radulae, arthropods fragment vegetable food with their 
jaws, mammals chew with their teeth, and birds grind up food 
in their gizzards The numerous herbivores render possible the 
existence of carnivores, many insects, almost all amphibians 
and reptiles, and many birds and mammals are insectivorous or 
predatory 

One particular difficulty to which teirestnal animals are gener- 
ally exposed is the greit variation of temperature In the sea, 
the temperature of the water over large areas is subjected only 
to slight and gradual variations The daily variations are also 
slight In fresh water the temperature does not sink below zero , 
in deep water it is unusual for it to sink below 4° C Only in 
summer m the smallest basins or in hot springs, does it reach 
2 S°-3o° C On land also there are regions with only slight diurnal 
and seasonal temperature variations, eg, tropical forests The 
difference between diurnal and nocturnal temperatures, however, 
is usually considerable and the extreme difference at different 
seasons at certain places is very hrge In central Europe it 
amounts to go 0 F , in Werchojansk (eastern Siberia) it even 
reaches 180° T During the winter, life in the sea and in fresh 
water goes on unchecked, although isolated species hibernate On 
land, in the temperate ind frigid zones, all life becomes torpid 
under the influence of winter cold, even the nightly cooling of the 
air makes many animals sluggish The organization of terrestrial 
animals is profoundly influenced by variations of temperature, 
muscles become stiff, glandular activity ceases If, however, an 
animal can produce inside itself by metabolic processes a favour- 
able temperature, and can maintain this through nervous control, 
it is freed from these temperature variations Such animals are 
termed homoiothermal (warm blooded animals) Homoiothermal 
animals have, nevertheless, to pay a price for this advantage, 
they become slaves to their increased food requirements Poikilo- 
thermal (cold blooded) animals can fast for long periods , a snake 
or frog can go without food for six months and aestivating snails 
for four or five yews Hibernators excepted, homoiothermal ani- 
mals on the contrary, quickly succumb to lack of food 

The Conditions of Dispersal — In the various legions in- 
habited by living organisms the sea, fresh water and dry land, 
animal dispersal is influenced in different ways and the barriers 
opposed to it differ The seas are in communication with one an- 
other m all parts of the earth, though the present connections be- 
tween the Indo Pacific and the Atlantic are 111 polar and subpolar 
regions and on that account are impassable for warm stenother- 
mal inmials Tor most marine animals, however, dispersal depends 
on their powers of movement or their capacity for flotation 
Sedentary animals can extend their range only during the short 
free-living larval life, but powerful swimmers like sharks and 
mackerel are found m all warm seas Isolation however, is an 
important factor in transformation of species The great variety 
of marine animals is therefore astonishing, when we consider the 
similarity of conditions of life in the various seas 

In inland waters conditions are quite different This region is di 
vided into innumerable small sections such as streams rivers, lakes 
and ponds separated by insurmountable obstacles in seas and land 
Standing waters in particular are very varied in the materials 
they hold in solution in conditions of light and temperature, in 
the fertilizing matter they receive and therefore tn their plant 
life This wide spread isolation under the influence of environment 
might give rise to the development of numerous different species, 
and to great variability within the limits of each species, but 
actually the fauna of fresh water is very rich in cosmopolitan 
genera and species and over the whole earth, shows great simir 
lanty The reason for this is the transitory nature of fresh waters 
Even in historic times rivers have changed tlieir courses dwindled 
and dried up Small standing waters and even large lakes are- 
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gr ulinJIj filled With sediment Tlu fustum of inclosed basins 
i, mil of luflKimt duration for i thorough transformition of the 
spates drilling in them Newly irisui waters become populated 
from those alrtuly m eeisLenee by orgmiMris tint cm cither llv 
from one In in to the other, or be c irricd is spores b> winds or 
water hirds It is only in deep and thuetore inuent, basins that a 
characteristic fauna has been ible to develop, as in Lake Baikal 
(1706 m dec p ) uid Lake Tanganyiki (1 m ) 

Dry land is divided into many snail, more or less isolated, 
sections by seas mountains, deserts and rivers Hut terrestrial 
amiTHls liivt very variously developed organs ot locomotion, and 
therefore the effect of isolation varus The grot environmental 
differences have a similarly isolating effect The transformation 
of species is thus exmchngl) favoured on drv hnd but is con- 
fined to those linmals ible to live there (mainly gastropod mol 
luses, arthropods md mtebratcsj I he st 1 is a much more 
tensive irrm fm living organisms Nevertheless, ( of all animal 
species are ttirtstrnl We are acquuntcd with about 3 000 living 
species of Coeluitcrati md Eehinodernia, minnls conlined to the 
sei on the othtr hand, nearly 1 000000 species of insects hive 
been described But the range of variation among echmodcrms 
and cotlenterates is much gi eater than m the insects 
Prolonged isolation gives a striking china ter to the arumal 
life of a district The vanetv of the f tuna in the different biotopes 
arises through transformation of the slock origin ill v present 
l or that reason the interrelationship of the members of the 
fauna is much greater than in districts where continual intermix 
tun is possible with forms which wander 111 from the surrounding 
regions Such differentiation is found 111 the Caspian sea in Like 
Baikal, m Madagascar and 111 South America In Lake Baikal 
more than 100 species of plananans Ourbillana) are found 
more than half the known species A third of all the fresh watu 
fishes in South Americi belong to the fanuh Characmidae md 
include mud and plant eating, and even carnivorous forms 
Among mammals the numerous adaptations shown by rodents of 
the family Hystiicomorpha is most rennrkable 
Area of Distribution — The region occupied by a species 13 
known as its area of distribution The sue of the area vanes m 
the different specus, it depends on the presence of suitable dwell- 
ing places, on the barriers limiting dispersal, on the powers of 
migration of the species and the lacility with which it may be 
transported on its ecological value and on its hislorv 
Species with restricted range are termed stenotopic, those with 
wide range, eury topic Species becoming extinct, or newly arisen 
often have a restricted range, examples ot the former are the 
primitive lungfish. Ah oaratodm (Murray river Australia), and 
the hrardlike, Sphetiodon (New Zealand) , of the latter, the moth 
Cymatophora or var albigctms in the industrial districts of Eng- 
land and Hamburg A closely conlined habitat also hindeis dis- 
persal, such are Lake Baikal and the Hawaiian Islands, with their 
many endemic species Ch inges in the ana of a species may take 
place before our eyes, the jigger flea ( Sarcopsylla pun irons) first 
amvedm Africa in 1S72, and since that Ume has spire id from the 
west coast to the east Tt he lower limit of size of an area vanes 
with the size of the animal and the nature of its food Large ani- 
mals are not to be expected on small islands Carnivores require 
ft larger range than herbivores of the same size Cosmopolitan 
species arc those present generally over the whole earth wherever 
they can find suitable dwelling places (A cosmopolite, however, 
•s not found in all the regions supporting life, 1 e , the sea, fresh 
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water md dry land ) As examples may be mentioned the edible 
mussel (Mytilus eduhs), found in all the seas of the world the 
brine shrimp (Arttmia suhna) universally present in salt marshes 
Broad areas, with other conditions equal, tend to have a richer 
fauna than occurs in small, circumscribed islands or oases This 
is evident when the amphibian and reptilian faunae of various 
large islands with similar climates dre compared 

Animal Communities on a Geographic Scale— Three 
mam plans exist for the orderly consideration of animal geog- 
raphy on a global scale The oldest and most generally accepted 
scheme is the division of the world into faumstic realms, with 
subdivisions known as regions tint are further divided into sub- 
regions and provinces The groupings are determined by taxo- 
nunne relitmnships and the whole emphasis is on the fauna, 
especially birds and nnmmals historically (1 t , geologically) con 
sidtrtd This is the method of classical zoogeography (sot 
Zoological Geography) 

The other two major plans are more ecological in nature One 
is based on the distribution of “biotopes” and their assoented 
inimal communities A biotope is a district that shows uniformity 
in environmental conditions, it is the equivalent of an animal , 
habitat broadly considered Biotopes are distinguished by physio- 
graphic and climatic features and by vegetation Thus a stretch 
of rocky coast, or a cave, is a biotope, so also is a pine forest, a 
savannah or a desert Biotopes are subdivided into facies and 
into still smaller environmental niches They are also grouped 
into larger units, the largest of which are the three mam habitats 
of living organisms, namely sea, fresh water and land Though 
the emphasis m the biotope system is on the environment of ani- 
mals, its claim for validity m animal geography lies in the fact 
that regions, uniform in environmental conditions, tend strongly 
to support a umtorm and characteristic animal community This 
scheme is outlined m some detail by R Hesse, W C Allee and 
Karl P Schmidt (1937) 

The third general plan has the biome as its major unit A biome 
is based on the concept that the plants and animals associated 
together in the same area have a certain unity The biome is 
thus a plant plus-animal formation that is composed of a plant 
matrix together with all associated animals The larger and more 
influential animal species may range over the entire area occupied 
by a biome — including its subdivisions called associations — and 
its developmental stages, sometimes these larger animals give 
unity to the biome, more often the unity is furnished primarily 
by the vegetation 

On land, biomes coincide with the great landscape types of 
vegetation Among the major terrestrial biomes, the following 
are always recognized tropical ram-forest, tropical savannah, 
tropical grassland, temperate deciduous forest, temperate grass- 
1 md or steppe, desert, coniferous forest and tundra Inland Water 
and marine biomes are also recognized The biome of the coral 
reef is an especially closely knit unit The general concept is dis- 
cussed by r E Clements and V E Shelford (1939), together 
with a somewhat detailed discussion of the grassland biome of 
North America 

Whtther biomes or their subdivisions are under consideration, 
the emphasis is on the entire complex community of plants and 
animals rather than on the habitat— as 111 the biotope— or on 
the historic geographic and taxonomic relations of the flora and 
fauna 


The distribution of life in the sea is dependent on factors partly 
physical, partly chemical Density and viscosity are the primary 
factors governing the floating of organisms in the water (See 
I LINK TON ) The pressure of the water increases with the depth 
A column of sea water of average density measuring 1007 m 
exerts a pressure of one atmosphere per sq m of surface, so that 
in the greatest known depths of the ocean (10,793 m), a pressure 
of almost 1,072 atmospheres prevails The pressure of the water 
however has no perceptible influence on the distribution of the 
animals Animal life is present at great depths, and the plankton 
and fishes of the open sea may undertake, in one night, vertical 
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migrations of 300 m and more without being injured by alteia- 
tion of the pressure by about 30 atmospheres The brittle star, 
Ophiocten senceum, is present in depths varying from 6 to 4,370 
m , it is eurybathic Species confined to particular depths are 
termed stenobathic, eg, the reef building corals, which flourish 
only to a depth of 30 m 

Waves — The movements of the water, which at different tunes 
and places undergo many changes, are of particular importance 
to animal life Waves reach to depths of several hundred metres 
Currents may reach similar depths The breakers make a heavy 
demand on coastal animal life, in the North sea the strength of 
their impact averages 15 tons per sqm Animals dwelling on 
rocky coasts within the region of the breakers must protect them- 
selves from injury This is often accomplished by the animals 
iLLaching themselves to the substiatum, and by the formation of 
strong shells As examples of fixed animals the barnacles (Bah- 
tins ) may be mentioned, others which adhere by a strong foot 
are the gastropods ( Patella , Littorma) , the mussel Mytilus an- 
chors itself by its byssus threads In the deeper layers where 
movements are felt, sessile animals are able to bend, and have 
some elasticity of movement, in still waters they are rigid, eg, 
the bryozoon, Cabtna boryi, in the Noith sea Marine curients 
are very important for the distribution of fixed animals, since they 
serve as means of transport for the free living larvae 

Temperature — Temperature is very important The tern 
perature of the surface water decreases, in general, towards the 
poles, but this is modified by warm and cold currents The tem- 
perature decreases, also, with depth, and at the bottom is down to 
about zero centigrade Owing to the great surface currents, more 
water is earned towards the poles than away from them, and, as 
the cold water at the poles is heavier than the water of the equa- 
torial legions, there is a steady shifting of the deeper layers 
towards the equator These cold, deep currents cannot penetrate 
secondary seas, like the Mediterranean, separated from the mam 
ocean by ledges not far below the surface 

Related animals show marked variations under the influence 
of differences of temperature Frequently the size of individuals 
of the same species increases with decreasing temperature towards 
the poles and in deep water layers The shell of the gastropod 
Nassa clausa reaches a height of 12 7 mm in the Skagerak, at 
Spitsbergen it measures 0 8 mm Similarly, the isopod, Serolts 
bromleyana, measures 16 mm at depths of 730 m , and at 3,600 
m 34 mm Giant species, % e , species greatly exceeding rehttd 
forms in size, are found comparatively frequently in polar seas 
and in deep water This may be ascribed to the influence of tem- 
perature The hydropolyp, Branchiocerianthus impcrator, which 
attains a height of 2 m in depths of more than 3,000 m , is an 
example Other effects of low temperature are the greater amount 
of yolk m the eggs, and the frequent occurrence of brood- 
nursing The multitude of brood nursing forms in all classes of 
echinoderms in the Arctic and Antarctic is remarkable It is 
noteworthy that the annelid Cirratulus cirratus, which in tem- 
perate seas deposits its eggs, at the Falkland islands practices 
brood-nursing 

The cold waters of the Arctic and the Antarctic are sharply 
divided from one another by warmer seas To many cold-steno 
thermal animals this barrier is insuperable Eurythermal animals 
may however, be distributed through all seas, notwithstanding the 
variety of temper iture The fact that many species present at 
both poles are absent in the intervening regions has attracted 
particular attention Since, in general, the area of a species is 
continuous, this bipolarity requires explanation Bipolarity of 
species is by no means common Some apparently bipolar species 
are found in the intervening regions m the cold deep strata, 
e g , Calattus finmarchcus In other instances the two polar forms 
ate also related to a species found in the intermediate region 
Thus, the bipolar foramimferan, Globigerma pachyderma is re 
lated to G dutertret of warm seas Bipolar species, therefore, are 
derived from cosmopolitan through parallel modification of periph- 
eral forms under the influence of environment 

Chemical Composition— The chemical composition of the 
sea is very uniform, m consequence of the general mingling of 


the waters The salinity at a depth of joo m is about 3 5% but 
1., lower in surface water in estuaries, and in polar regions when 
Lin. ice is melting Considerable variations in silmit> ire found 
onlj in secondary seas shut off from the general mixture of the 
waters These have a higher or lower salinity according to the 
latio between the amount of river water received and the amount 
of evaporation taking place The Red sea has a high salinity 
(over 40%), j,o has the Mediterranean (3 8%), the Baltic has 
a low salinity, decreasing towards the east and north In the Baltic 
the influence on the animal population of the decrease in salinity 
1 very striking The number of species decreases in proportion to 
ihe decreise in salinity, m an easterly direction (see Table) 



The size of the species also decreases in the same direction The 
edible mussel ( Mytilus edulis) at Kiel attains a length of no 
mm , further m the Baltic, it measures over 30 mm , in the Gulf 
of Finland 27 mm , m the Gulf of Bothnia, 21 mm 
The quantity of carbon dioxide, nutritive salts and other ma- 
terials necessary to plants in the water of any lighted region is 
particularly important in determining the amount of life If these 
materials are abundant, plant life flourishes and consequently ani- 
mals find plenty of food The sources of this food are, first, the 
products of animal metabolism and of the disintegration of dead 
organisms Carbon dioxide and nutritive salts are only of use, 
however, in the upper, illuminated strata of the water, where the 
light is sufficient to supply energy for the assimilation processes 
of plants The dead bodies of organisms that inhabit the open 
sea sink to the bottom, and, in great depths of the ocean, are 
withdrawn from the metabolic cjcle Their disintegration prod 
ucts can be used only in shallow seas where mixture of the water 
takes place right down to the bottom In deep seas they may be 
returned to use in places where rising currents bring water from 
the depths to the surface It happens, therefore, that coastal re- 
gions, shallow seas like the North sea, and shoals such as the 
Dogger and Newfoundland banks, show great wealth of life Ris- 
ing currents are found chiefly on the west coasts of continents 
where the surface water is driven away from the coast, and a com 
pensating current from the depths flows towards it No sea water 
is so teeming with life as those areas with up-welling water in 
such regions, e g , off the coasts of Portugal and Chile A quantity 
of fertilizing matter for plants is brought down to the sea, par- 
ticularly by rivers The region most richly supplied with nver 
water is the Atlantic Arctic, into which more than half the earth’s 
surface is drained The Pacific is poorest in this respect, particu- 
larly in its eastern portion This, with its great depth, accounts 
for the poverty of its pelagic life* compared with other oceans 
Dissolved oxygen is present everywhere in sufficient quantity m 
the surface waters of the open sea In the depths, the influx of 
currents of polar surface water brings sufficient aeration and, since 
the disintegration of dead organisms goes on very slowly in the 
cold water of these depths, oxygen is not used up in the process 
In secondary seas where such currents are absent matters arc 
different In the eastern Mediterranean, the deeper layers of the 
water lack oxygen, and have a large quantity of carbon dioxide, 
on this account they contain hardly any life This also applies to 
the greatest depths of the Baltic In the Black sea, some Nor 
wcgian fjords, and in Walfisch bay on the west coast of Africa, 
the bottom water contains hydrogen sulphide produced by the 
disintegration of organic remains 
The Zones of Life In the Sea — In the major habitat “the 
sea” two principal regions may be distinguished These differ com- 




43 6 DISTRIBUTION 

pletelv in their conditions of life, and, therefore, in their animal 
population (fig j) They are the “benthic region (floor of the 
sea) and the “pelagic region (open sea) The benthic faun i con 
sists of animals attached to the sea bottom Pelagic animals are 
not attached to the bottom, and maintain themselves floating or 
swimming in the water Benthic and pelagic regions can be sub 
divided into two areas, that penetrated by light (on an average 
from the surface down to ’oo m ) and a dark, or abjssil region 



The illuminated portion of the benthic legion is termed the 
‘httonl zone ” 

Littoral Zone — In the littoral zone the bottom may be film or 
shifting A shifting bottom shows a flat surface, and vanes accord 
ing to Us constituents, gravel, sand or mud Rocks form a hard 
bottom and the coast in such places is gtnerally precipitous The 
kinds of immals found m the littoral are determined b> the type 
of bottom and by the movements of the water The littoral is 
divided into four zones (i) the sprav rone above high tide (2) 
the tidal zone between high and low tide marks, (3) the shallow 
water zone, or region affected by the waves, and (4) the still 
water zone, which extends from the shallow water zone to the 
upper limit of the abjssil region, where the benthic region is not 
reached by effective light 

A pebbly shore in the tidal zone is almost entirely without life, 
all organisms being killed by friction of the stones against one 
another In shallow water, sandy bottoms that are often dis- 
turbed are not habitable for many animals In places, how- 
ever, where plants ( Zostera , Postdoma ) flourish, the sind is bound 
together, and animals find hiding places under the leaves and 
among the roots, sessile animals can find places for attichmcnt, 
food (mud, detritus) is present, so that here a characteristic fauna 
is established In deeper water, and in the shelter of projecting 
islands and sandbanks, a rich fauna may develop also near the 
surface, on sand and ooze Sessile 
animals, certainly, are not often 
found on shifting bottoms, owing 
to the danger of being buned, 
but oysters settle on the shells of 
molluscs, or on stones, and the 
edible mussel (Afyfdiw) attaches 
itself by its hyssus to the float- 
ing branches of Fncu j On the 
other hand, shifting bottoms teem 
wyh animals that burrow under 
the surface, and so render them 
selves invisible to enemies 

In the coastal waters of north- 
ern Europe these include the lug 
worm (iremcok), and other annelids, Balanoghwi r, the lienu- 
chordatc, the heart urchin (Ethmocardium) , numerous bivalves 
which usually have smooth, flat shells for digging, and which ob- 
tain food and oxygen from the surface by siphons (hg 4) These 
are prejed cm by starthhes and the predatory snail hatna Crus- 
tauans, jmpbspoik dimnps and the lancclet, Amphwxus, also 
bumm m t ht Mm! Ilafe fishes, thti stargazer 
weever ( 7 n’t iuuu i ) on! blmnv (BUnrum) work themselves m 
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just beneath the surface gazing upwards with eyes situated on the 
upper surface of the head The sand also shelters minute animals, 
which find room for movement between the sandgrains — aeoelous 
lurbelhnans, Arclu Annelida, Tardigrada and Gasterotncha The 
principal animals found on the sand are the ophiuroids, some 
snails, annelids and crabs 

Rocky coasts, m contrast to flat, shifting bottoms, offer a firm 
substratum for plants (particularly Laminaria and Fucus), and 
for sessile animals Clefts holes and caves offer shelter from the 
force of the waves Sessile animals fix themselves by preference 
to the kelp and to its places of attachment Some construct hid- 
ing places by boring holes in the rocks, eg, the boring sponge, 
1'ioa, the boring bivalves Pholas and Litlwdomus and sea urchins 
such as Strongylocenli otm Those animals, however, which dwell 
upon the rock surface, are armoured and protected against attack 
by hard shells Sponges have spicules of silica, echinoderms are 
armoured, and snails and bivalves have strong, often spiny shells 
Many crustaceans on rocky bottoms hav e spiny cuticles Animals 
dwelling within the region of the breakers require protection 
against the battering of the waves, and so are firmly attached (see 
above) Selection is rigorous in this environment, only a few 
species can withstand the forte of the waves, but this affords them 
protection from enemies Thus the edible mussel (Mytilus) has a 
wide distribution in the littoral region, but usually is represented 
by solitary individuals, in the region of the breakers, however, 
where they are not exposed to attack, mussels are packed together 
in large numbers Softer, more fragile animals — hydroids, worms 
and small crustaceans among them — live in the interstices, be- 
tween animals with shells 

Coial reefs may be compared to rocky coasts These reefs are 
raised structures, extending from sea bottom to low tide level, 
formed by living coral animals and consisting of their calcareous 
skeletons These reefs are confined to a belt in the tropical seas, 
extending about 30° latitude north and south of the equator, since 
the coral polyps require a temperature of at least 20 5 0 C This 
accounts for their reduced development on the west coasts of 
Africa and America, where cold currents narrow the tropical seas 
Calcareous algae, Bryozoa, some gastropods and other organisms 
take part with the corals m the formation of the reef Reef build 
ing corals cannot live below a depth of about 50 m , since they 
live in symbiosis with algae (Zooxanthella) , which inhabit the 
walls of the enteron of the polvp, and require light for assimila- 
tion The delicate colours of corals are obtained from the algae 
Many reef-dwelling ammils have vivid colours (see Plate) The 
numerous species of corals of which a reef is composed ate so ar- 
ranged that in the zone of the breakers, strong, resistant forms are 
found In deeper water, and in places where there is shelter from 
the waves, the delicately tinted, branching forms occur Many 
kinds of animals find retreats m the numerous holes and cavities 
of the reefs, among them worms, crustaceans, gastropods and 
fishes Some fishes feed on the coral polyps, and bite the ends of 
the branches with their beak like jaws (Pomacentridae and Plec- 
tognathae) 

Pelagic Zone — The inhabitants of the open water or pelagic 
region hav e m common peculiarities connected with floating Liv- 
ing matter is somewhat heavier than sea water, therefore, to float, 
animals must possess special adaptations The rapidity with which 
1 body sinks vanes in proportion to its weight It decreases with 
increased form resistance (such as expansion of the under-sur- 
face) The weight of a living organism is lessened by the sparing 
use of skeletal material (lime, silica), and by the accumulation of 
lighter substances (fat, air) in the body The shells of floating ani- 
mals, therefore, are small and thin, as in pelagic Forammifera 
The phosphorescent animal Noetiluca, many free-swimming crus 
taceans, the eggs of pelagic fishes (e g , cod, flat fishes) contain 
fat globules, further, the accumulation of fat in the liver of many 
fishes, and the blubber of penguins, seals and whales lessens the 
effective weight Air bladders are a highly proficient means of 
diminishing weight, and are found m many Siphanophora and in 
bony fishes (Tdeosteans) Form-resistance is increased by en- 
largement of the under surface The most usual way is by ab- 
sorption of sea water into the body This does not increase the 
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weight, but distributes it over a greater area Thus arises the 
gelatinous tissue frequent in pelagic animals Water forms g6% 
of the jelly fish, Aurelia aurtta In small animals, the under- 
surface may be increased by flattening the body, or by horizon 
tally disposed processes which serve as floats, e g , pelagic nemer 
tines (flattened like cakes), the Phyttosoma larvae of crustaceans, 
copepods ( Sapphirma ) If such means do not suffice, movements 
are made to assist in the prevention of sinking, as the lashing of 
the cilia of pelagic larvae, the beating of the ciliated plates of 
Ctenophora, the muscular movements of crustaceans and fishes 
Swimming occurs when the muscular movements are sufficiently 
strong to render the animal’s path independent of the movements 
of the water Swimming is almost entirely confined to fishes, some 
cuttlefishes, and animals not primarily marine, such as turtles, 
penguins, whales and seals 

Those living organisms that float free in the water are termed 
the plankton (q v ) The constitution of the plankton of the open 
sea differs from that of the coastal regions, or of shallow seas 
The oceanic plankton consists entirely of forms which pass their 
whole life floating in the water (holoplanktonic) Examples are 
Siphonophora, Ctenophora, Chaetognatha, some crustaceans and 
gastropods, salpas and the ascidian, Pyrosoma In coastal regions, 
in addition to such holoplanktonic forms, there are numerous am 
mals pelagic only at some period of their life (meroplanktonic), 
in particular, the larval forms of benthic animals The compost 
tion of the coastal plankton is therefore much more changeable 
than that of the oceanic plankton The coastal plankton has its 
lower limit at a depth of about 200 m , but it may be driven be 
yond this by storms or currents Coastal waters are much richer 
m life than oceanic In the open ocean, however, the amount of 
life is not the same in all parts In the Atlantic, the polar regions 
are much richer than the tropical A catch in the tropical Atlantic 
contained 763 organisms per litre of water, and a comparable 
catch in cold waters 76,915 There are, however, stretches of 
tropical seas which have a rich plankton, such as parts of the In 
dian ocean The plankton forms the food of many fishes, such as 
herrings 

Abyssal Region — The deep, umlluminated, abyssal region of 
the ocean is not without inhabitants, but plants naturally are ab 
sent Since no building-up of organic substances can take place, 
the basic food of abyssal animals consists of the dead organisms 
which sink from the surface The greater the depth, the less food 
reaches it The number of species of the various groups of ani- 
mals decreases with the depth, the following examples are taken 
from the crabs m the collective tow-nettings of the “Challenger” 
Expedition — 

Depth, in metres 0-36 36-180 180-360 360-900 900-1800 1800 
28 21 3 2 

Benthos— The benthos is 
composed partly of those animals, 
which, by setting up eddies m the 
water, waft food towards them- 
selves, and partly of those feed 
lng on ooze Echmoderms are 
particularly numerous among the 
latter The soft ooze of the 
deep sea, which is about the con 
sistency of soft butter, forms a 
very unstable substratum For 
this reason, sessile animals have 
either long stalks (glass-rope 
sponges), or their basal end 
spreads out into root-like proc 
esses (homy corals, cnnoids 
brachiopods) (fig 5) Deep 
water sea-urchins and sea cucum 
bers (Holothuna) are frequently 
flattened Bottom-dwelling crus- 
taceans have elongated legs, the 
lower surface of which is often 
broadened by rows of bristles (setae) The power of emitting light 
is frequently found in animals inhabiting the dark abysses though 



it occurs also in the illuminated water layeis Sea pens horny 
corals star fishes and many others emit diffuse light More than 
95% of bathypelagic fishes possess light-producing organs Nev er- 
theless, light in the depths is scanty For this reason, the eyes of 
deep sea crustaceans and fishes aie often enlarged, or otherwise 
made more sensitive Deep sea animals are of one colour (mono 
tonic), usually violet, dark brown, red or black The uniformity 
of temperature conditions and the slight degree of movement of 
the water favour wide distribution of animals in the deep sea 
Many are cosmopolitan, but there are also local species 

THE DISTRIBUTION OF ANIMALS IN INLAND WATERS 

While in many respects conditions of life in the ocean are equa 
ble, owing to the general intermingling of the waters those in 
inland waters show great differences in the various regions This 
results from the splitting up of these waters into many hrger or 
smaller sections, and is reflected in the variety of their popula- 
tions 

The chemical composition of inland waters is very changeable 
particularly as regards lime salts In granite and porphyry 
regions total dissolved solids may be as little as 16 mg per 
litre, while in limestone regions they may rise to about 300 mg 
per litre Some animals, such as the water flea Holopedium gib- 
breum, avoid lime-rich water Others require it, eg, most 
molluscs The salinity also is very varied In the Rhine, the 
water contains o 14 g NaCl per litre When the salinity rises 
above 03 g we speak of “salt” water Lake Bulack near the 
Caspian sea has a salt content of 28 5% and still supports a 
varied animal community as does Great Salt Lake whose waters 
are about 23% salt The lack of life in the Dead sea results from 
other factors than the high salinity since its waters contain only 
23 75% salt In bog water, the large quantity of humus is un 
favourable to life The amount of oxygen in inland waters varies 
with time and place It is highest in the eddying waters of moun- 
tain torrents, and m shallow ponds with dense plant growth when 
exposed to the sun, as this causes the plants to give off much 
oxygen On the other hand, in later summer, the oxygen at the 
bottom of some lakes is completely used up, so that animals like 
fish that particularly require it cannot live there 

The temperature of inland waters undergoes much greater 
variations than that of the sea Inland waters are usually shallow , 
they are seldom more than 300 m deep, while the majority are 
not deeper than 10 m In ponds and pools, the depth is consider- 
ably less There is, therefore, a high ratio of surface to volume, 
heating and cooling take place rapidly In temperate regions, a 
constant temperature is found only in springs welling up from 
great depths, in deep parts of lakes and in waters in caves , cold- 
stenothermal animals are found only m such places 

Light does not penetrate so deeply in inland waters as m the 
sea, on account of their more turbid condition Usually, it pene- 
trates only 30-40 m , the lower limit of plant life »s often at only 
7 m or less In general, shallow waters have more plant life and 
therefore more animal life than deep ones 

The movements of the water are particularly important to 
aquatic animals Flowing water and standing water make quite 
different demands on their inhabitants, and have therefore differ- 
ent types of population They differ in chemical composition, 
thermal conditions, depth and extent The currents of rivers and 
other streams prevent the accumulation of matter in solution 
Flowing water takes longer to warm, and cools more rapidly than 
standing water, and the difference of temperature between the 
surface and the depths is lessened by intermingling There are, 
however, intermediate conditions The rapidity of the current de 
pends on the fall of the land The Rhine, at its source, has a fall 
of 2 5% (2 5 m in 100), the upper Rhine from Basle to Bingen 
about 005%, the lower Rhine, 0 12% The Volga, in its whole 
course, has a fall of only o 007%, and the lower Amazon only 
00019%, they show conditions resembling those of standing 
water 

Flowing Water, — Flowing waters are almost always connected 
with the sea Their animal life, apart from forms not primarily 
aquatic such as insects and pulmonate gastropods, was originally 
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derived thence \ continual slow mimigialion still takes place 
Some fishes ascend rivers from the sea only at spawning time 
(anadromous lishes) eg, the sturgeon ( Acipenser ) and salmon 
(Salvia ca lar), others ascend the rivers as young animals and 
rhsrcnd to flit sea to spawn c (' the common eels (Anguilla) 
These are katadromous fishes Luryhaline, marine invertebrates 
1 1 q copepods, amphipods, oysters) penetrate estuaries, and there 
nungle with the fresh water inhabitants 
The velocity of river currents may be classed as sluggish, aver- 
age and rapid, according to the degree of the fall In sluggish 

rn ers erosion is minimal, and deposition of r 1 

SLdiment maximal Fine mud sinks down /\ /""N 


This supports many detritus eaters, such \J/ xMJ 

is worms, molluscs and insect larvae At * 0 

the average rate of flow, erosion and sedi- f N 

mentation maintain a balance, and the f j I J 

bottom is cn crcd with gravel In rapid x^JJ V- — s / 

streams euibion prevails, and deposition of e 0 

sediment is minimal, the bottom is formed /\ r\ r\ f\ 

of large stones, which, by their movements, U Lj U, J L.) 

would crush to pieces any lnifig organisms II j \] \jl \) \J 
among them The inhabitants must be r w « w) 

adapted to this movement of the water 
The different stretches of rivers harbour , 
different animal populations As regards JjjjJJJf’J J"" 11 '" 0 * T J0 " H 
fishes, rivers, from mouth to source, have fj s s — -d i a g r a m of 
bien divided into the region of carp, of sections through 
barbel of grayling and of trout Sharp fishes 
delimitation, however, is not possible In „ ow B c W LoMh U D Mill*"* 
slowly flowing waters various kinds of Thumb e Broam f Prua 
fishes may be present, good swimmers and * ian u c "' ° c , 0 T, m “'l 
poor, with rounded bodies or with flat, pro- arp ’ or B0 ’ u 
vided the temperature and amount of oxygen are suitable The 
stronger the current the greater the swimming powers a fish must 
possess to resist it In such places, we find fishes predominating 
which are round in transverse section, and so are not spun round 
on their axes by the whirling of the waters (fig 6) The number 
of species of fish decreases as we approach the source , the con- 
tinually increasing demands made by currents and falling tempera 
ture have a selective influence This is illustrated by the distribu 
tion of fish according to height above sea level in Colorado Be- 
low 1 500 m there are 44 species, between 1,500 m and 2,100 m , 
47, this number decreases to 24 between 2 100 and 2 750 m , 
onl> 13 species go higher and seven of these are salmonids 
The mountain stream affords the best instance of a charac- 
teristic fauna The animals here take on a certain general stamp, 
since none can live except those able to accommodate themselves 
to the severe conditions of temperature and current All have 
adaptations which prevent them being swept away by the current 
Some are flat, and creep under stones (Gommams, insect larvae), 


from top to bottom and permits plant-life, the mass of living 
organisms is generally greater than in larger and deeper basins Of 
20 Swedish lakes in which this has been studied, the smallest has 
the largest proportion of fish (113 kg per hectare), the largest 
(Lakes Wener and Maelar) only 2 7 kg per hectare 
In shallow basins circulation of the water takes place through 
wmds, and thus the lower layers are aerated, as m Lake Balaton 
in Hungary In deeper lakes, where no such complete mingling of 
the water is possible, the lower layers are aerated by convection 

currents set up by the cooling of the sur- — 

face water m the cold season In summer < ''vV 

thermal stratification divides many such 'Vs. 

lakes into three layers (x) an upper stra /r 
turn of warm, aerated water, (2) a nar ayl 

row transition stratum in which the tem- fy y, 

perature falls rapidly, usually at the rate A $ 

of x° C per m , or even faster, (3) the uL JM 

bottom stratum of cool water in which, /Mil 

m lakes rich in organic life, much oxygen Wk sH 

is used up in the disintegration of the tr) 
dead organisms which sink to the bottom, 'Xf jh 

so that the amount of oxygen becomes A jg B 

scanty, or absent This excludes many am- r" ,EHCM *"N ° ,E a| N« EN 
mals from such depths and gives a definite fig*T— leg's 0" wa"ter 
character to the composition of the fauna mites genus lebertia 
Larger basins of such depth that the a From brook (L com 
greater part of the bottom is free from piexa) b From pond <z, 
vegetation are described as lakes, m con- lns,sn:s) 
trast to these are the ponds, pools and puddles, termed collectively 
small water basins In lakes we distinguish a shore region (para- 
limnion), a deep water zone and a region of open water 

The outer portion of the paralimmon, which in summer is occa 
sionally left dry, is poor m life On the other hand, the deeper 
paralimmon region where there are plants for food and hiding 
places is the richest m living organisms 
The open water is populated by plankton, and by fishes that 
feed on it, e g , Alburnum, Congonu r The bottom fauna is varied 
Three types of lakes arc distinguished, eutrophic, oligotrophic and 
dystiophic The eutrophic type, with flat shores overgrown with 
vegetation, and with a rich phnkton, has its deep layers filled up 
with putnfying ooze composed of the disintegrating bodies of 
plankton organisms or detritus Only animals able to make use of 
the smallest quantities of oxygen are able to live there, 1 g ohgo 
chaetes (Tubifiudae), larvae of the midge Chtronomus Both 
these hav e haemoglobin in their blood, apparently enabling them 
to use fully whatever oxygen is present In oligotiophic lakes 
with steep banks and little vegetation, the plankton is scanty, and 
the bottom therefore has less ooze, other insect larvae are found 
here ( Timytarsus larvae) In spite of the greater supply of oxy- 
gen, the number of organisms is less because of the smaller amount 
of food Dvstrophic lakes are those with bog water, in which the 


others adhere firmlj by a broad sole or sucker ( turbellanan worms, 
gastropods), or with special kinds of suckers (larvae of the gnat 
Blepharacera, fishes and tadpoles of tropical mountain streams'), 
others spin threads which form a strong attachment to the 
bottom f larvae of the blackfly Smttltim, pupae of mayflies) They 
are often flat and depressed to offer the least possible hold to the 
(Urrent Since they are not strong swimmers, their power of 
movement is limited compared with that of related forms, e ?, 
the water-mites of mountain streams do not swim atid have limbs 
without swimming bristles (fig 7) T he inh ibitants of mount un 
brooks are generally eurj thermal or cold stenothermal Animal 
communities which require a constant low temperature are found 
chiefly m springs (the turbellanan Planum alptna, the gastropod 
Bylhinella dunkm) 

Standing Inland Watersv-In these regions the absence of 
currents gives rue to special conditions An inland basin becomes 
rich in food material for animals, and in fertilizing matter for 
plants, brought dawn by wmds and ram Thus lakes having no 
outlet ate richer in life than those which posses-, one In shillow 
basms, where the bottom is greater in protection to the water 
nasj than m deep ones and where m all parts, light penetrates 


acidity caused by humus is unfavourable, and the deficiency m 
lime also excludes many animals The plankton m them is chiefly 
animal, and consists mainly of rotifers and small crustaceans, 
which feed on colloidal matter m the humus 
In ponds and pools the fauna is similar to that of the over- 
grown shore zone of eutrophic lakes Decaying vegetable matter 
is present in sufficient quantity to provide food and oxygen for the 
growth of plants and only the great variations in temperature are 
unfavourable In pools and puddles there is often a rich fauna of 
smdl routers crustaceans and insect larvae In waters liable to 
dry up periodically a particularly characteristic fauna is found In 
temperate regions these waters are small, but in subtropical steppe 
areas (South African pans) they are sometimes of much greater 
extent In such places animals must pass through stages of 
development quickly, and therefore must be small, and they 
need some protection against desiccation Many produce hard- 
shelled resting ova {Hydra, rotifers, Cladocera) or spores (gem- 
mules of sponges, statoblasts of Bryozoa), others are able to sur 
round themselves bv a capsule formed by a glandular secretion 
(the small annelid dfolosomu, some copepods), and some burrow 
into the ooze and form a capsule of mud around themselves 
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(phyllopod crustaceans, fishes such as Protopterus) Lastly, there 
are animals that can dry up into a cyst without losing their 
power of living, such as many rotifers ( Philodma ) and Nematoda 
(thread worms) These groups can live also n the mossy growth 
on rocks and tree trunks 

In salt lakes and pools the number of species decreases with 
increasing salinity Those able to endure the greatest salinity are 
the brine shrimp (Artunia salma ) , and a number of fly larvae , but 
even the brine shnmp suffers changes with increasing salinity, the 
bristles become stunted, the size of the animal decreases, it be- 
comes enfeebled, and finally disappears 

THE DISTRIBUTION OP TERRESTRIAL ANIMALS 

The environmental conditions that influence the distribution 
of terrestrial animals are much more complicated than those 
brought to bear on aquatic animals The chemical composition of 
the air is not important, as complete intermixture can take place 
very quickly More important is the physical condition of the at 
mosphere, that combination of conditions called climate, and 
which is not present m water in such complexity Such climatic 
factors are atmospheric moisture, temperature, atmospheric move- 
ments and solar radiation, some of which change periodically 

Moisture — The amount of atmospheric moisture varies with 
time and place Where the air is saturated, as in tropical rain- 
forests, even soft skinned animals (plananans, leeches) can live 
out of water without danger of drying up In such places a rich 
fauna and flora is found Life is scarcest in regions where atmos 



AMERICAN HARES (LEPUS) 

phene moisture penodically fails almost completely, as in extreme 
deserts There are animals, however, which can live m a moder- 
ately dry atmosphere, as they can limit their evaporation of water 
as required Air-breathing animals may be divided into moist-air 
breathers and dry-air breathers To the former belong snails, 
many insects, such as ephemends and mosquitos, all amphibians, 
buffaloes, hippopotami and some South American monkeys These 
are characterized by the possession of numerous skua glands, 
liquid urine and watery excrement Dry air breathers include 
most insects, reptiles and birds, they have no skin glands, and ex- 
crete uric acid, among mammals, many rodents, some antelopes, 
roe-deer and camels, these have few skin glands, dry excrement 
and concentrated unne 

Temperature — Although the quantity of atmospheric mois- 
ture m many ways influences the distribution of air breathing 
animals, the effects of temperature are more apparent The tem- 


perature of air virus to a much gieiter degree than that of water 
and does so more rapidly and moie extensn ely In sea w itei the 
lower limit of temperature is about — i g° C , in fresh water, it 
iso” C (32° F ) Air temperature m i> sink to —67 8° C (~bo° 
F ) at Werchojansh (Verkhoyansk) just north of the Arctic nr 
cle m eastern Siberia The greatest difference between the highest 
and lowest mean monthly tempeiatures is also at Werchojansk 
where it amounts to 66 3 0 C Daily variations of 315° C have 
been measured at Tucson, Anz , where the soil surface may reach 
71 5 0 C Recorded temperatures in Indiana dunes range from 64° 
C at the surface of the sand in summer to an air temperature of 
-28° m winter Such extremes are characteristic of continental 
as opposed to oceanic climates 

The distribution of animals, therefore, is determined by the 
degree of warmth they require Animals limited to a uniformly 
high temperature, 1 e , wann stenothermal animals, in temperate 
regions live only in paiticularly warm localities, especially on 
chalk soil As examples may be mentioned the green lizard ( La - 
carta vtridis ), and the praying mantis ( Mantis rehgiosa), when 
found north of the Alps Cold stenothermal animals, on the other 
hand, inhabit places with a lower temperature , e g , snails of the 
genus Vitnna are found on the summits of the Alps, on Mt 
Kilimanjaro and m the Cameroons, but are absent in warm 
parts 

Homoiothermal (warm blooded) animals are not immediately 
influenced by their surrounding temperature The temperature of 
the surroundings, however, by its variations renders difficult the 
regulation of internal heat The problem of the limitation of the 
amount of heat given off is solved in various ways Thick cover- 
ings of hair or feathers, or the deposition of fat beneath the skin 
are the most important, m many birds air sacs assist m maintain- 
ing a protective warmth round the internal organs It is impor- 
tant, also, that the surface area of the body, where heat radiation 
takes place, should be lessened Birds, as compared with mam- 


FlG 9 —HEADS OF (A) ARCTIC FOX 
(B) COMMON FOX AND (C) DESERT 
FOX TO SHOW VARYING LENGTH OF 
EARS 

The length of the ears m companson with that of the skull in 
North American hares ( Lepus ), is shown in fig 8 
Since large animals have a relatively smaller surface area than 
small ones, this implies in them a diminution of the givmg-off of 
heat Of two dogs weighing 20 kg and 3 2 kg , having surface- 
areas of 7,500 and 2,423 sq cm respectively, the larger had a 
surface area of 37s sq cm per kg of body weight, the smaller 
757 sqcm , t e , about double the area, the larger produced m 1 
unit of time from 1 kg of mass 45 calories, the smaller 88 calo- 
ries, the amount of heat given off, therefore, rises in propoition 
to the surface area It is worthy of note that warm-blooded ani- 
mals in cool regions usually attain a larger size than the corre- 
sponding species in warmer climates (Bergmann’s rule) The cold- 
est parts of a faunal region tend therefore to be centres of maxi- 
mal forms, while the wannest parts are centres of minimal forms 
In the Palaearctic region warm-blooded species have a minimum 
size on the south coast of the Mediterranean, while m northern 
Siberia they reach their maximum size In North Amenca, Alaska 
is ( a centre of maximum size, for example — among mammals the 
bear ( [Ursus gyas ) , the fox and the moose (Alces gigas ) , among 
birds, the great homed owl ( Bubo vtrgmianus), the Alpine lark 
( Otocorts alpestns) and the pine grosbeak ( Pimcola enucleator), 
all being larger than normal Smaller forms are m Florida and 
Lower California It should be noted that this rule holds only m 
a general way, and that there are numerous exceptions and various 
types of deviation from it 



mals, have a very small surface 
m proportion to mass Among 
mammals the external ear and 
the tail are parts where much 
heat is given off, and for this rea- 
son they are smaller in animals 
dwelling m cold regions than in 
their relatives in warmer parts 
For mstance, the ears of the Arc- 
tic fox are small, those of the 
common fox are larger and those 
of the desert fox largest (fig 9) 
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Peculiarities, of Tropical Fauna— A uniform climate is 
found cli idly m some tropin! legions of the Americas, Africa, 
Indu and the East Indies, paitiailarly in tropical forest ire is 
These are distinguished In tin ibstnce of seasoml changes and 
by offering optimum conditions of moisture, wirmth and light 
The abundant \egetation permits rich deadupment of animil life 
Poikilothermal animals enjoy almost the same faaourable condi- 
tions as have ban estiblishcd internally as the optimum m hom- 
oiothcrmal animals Such man ds require considerably less food 
than in tempuatc regions Miny classes of poikilothermal am 
mals attain a considerable size in the tropics, eg, numerous in- 
sects millipedes, spiders sn ills There amphibians and reptiles at- 
t nn maximum size brilliant eoluurs md cleaily defined markings 
are charcderistie of tropical animals The number of living or- 
ganisms is enormous Development takes place quickly, genera- 
tion following generitiiin in rapid succession The butterfly 
Damui chrystppu* in the northern parts of its area of distribu- 
tion is represented by one generation a year, but in the Philip- 
pines it requires only ->3 da\s foi complete development Among 
mammals also development is accelerated The widespread belief 
that puberty in man, as shown by the age at menarche, is reached 
earlier in southern latitudes holds only in a general and rather 
inexact way, there are many exceptions 

The number of speucs in the tropics is astonishing South 
America lias 4 5G0 species of Lepidoptera, while the whole of the 
Pahearctic region (Asia north of the Himalayas, Europe and 
Noith Africa) has only 716 The Brazilian states of Para and 
Amazonas have 1,117 species of birds, * e , almost as many as the 
whole I’alaearctic region (1,218) The number of individuals of 
a single sprues, however, is usually limited, of insects and spiders 
it is often easier to collect 100 different species than 100 indi- 
viduals of one species The absence of seasons causes reproduc- 
tion to go on duting the whole year, one may find at any time 
of the year eggs larvae, pupae and fully developed animals 

Temperate Regions — On the other hand, in regions where 
periodical changes of temperature give rise to seasons, animals 
arc subjected to conditions Varying from tunes of plenty to times 
of need It is immaterial whether the changes be between sum- 
mer and wmter, or between rainy season and dry Summer and 
the rainy season bring the most favourable conditions, wmter and 
drought the least favourable Animal life languishes under un- 
favourable conditions, lack of warmth in one place bringing about 
a state similar to lack of moisture m another When, however, 
the bonds are loosed, the awakening of the animal world is often 
the more crowded owing to the simultaneous appearance of many 
species Most species immediately set about reproduction, the 
chirping of crickets, the croaking of frogs, and particularly the 
songs of birds, together with the awakening of plant life, is in 
sharp, refreshing contrast to the desolation 
of winter and the dry season In wmter, 
or the dry season, many terrestrial am 
mals cease their vital activities Aestiva- 
tion in tune of drought is common among 
insects, spiders and snails; frogs and toads 
creep Into holes in the earth or other hid- 
ing places, and remain there m a deathlike 
sleep Crocodiles dig themselves into the 
mud of pools which are drying up, and rest 
beneath the hardened crust This habit of 
sleeping through the drv season is also 
fourd among mammals , p g , the a irdv ark 
* On/ctcroput) in Africa In winter, poi 
hilothennal animals hibernate m a similar 
way ibis may also occur m warm blooded 
animals, woich undergo a drastic fall of 
temperature nnd a slowmg-down of the 
rate of metabolism Such are hedgehogs bats, ground squirrels 
aod marmots Among birds, however, we find neither hibernation 
nor aestivation, rnanv withdraw from the reach ot unfavourable 
seasons by migrating Many mammals also migrat- as a ri suit of 
seasonal cnimges of weather it occurs, anon/ '•outli \i-m mle- 
lopt-s ’ subarctic reindeir and diverve bits Among birds of dra- 


per ite regions, we may distinguish a general resident population 
which dwells the whole year in the same locality, migratory birds 
piesent only for the breeding season (summer visitors) or only m 
the nonbreeding season (winter visitors) or occurring on passage 
between their summer and winter habitats According to the 
climate of the habitat the same species may be resident m one 
locality and migratory m another Thus in England birds such as 
starlings and song thrushes remain throughout the winter, in cen- 
tral Europe they migrate Some birds travel great distances, the 
summer and wmter quarters of Sterna paradnea are 17,700 km 
apart The change from rainy season to dry causes migration, as 
in Africa 

The nature of the soil of a locality is important in determining 
the composition of its population Among mammals the two 
legged jumping animals require a hard substratum which offers 
a firm foothold These are found m all the steppe regions of the 
earth Such are jerboas, the jumping hare Pedetes and the kanga 
roo group of marsupials Running animals, such as carnivores 
that go upon their toes, and ungulates, which place only the tips 
of the toes on the ground, thrive best on a hard soil with little 
friction Ungulates living on sand — the desert antelope, Gazella 
loden — on bog, as does the moose, or on snow, like the reindeer 
or caribou (fig 10), have the surface of the hoof expanded to 
prevent sinking, they have three or four toes (pigs and tapirs), 
or two toes bearing elongated hooves, which can diverge widely 
The toes of lizards that live on loose sand sometime^ have fringes 
along the sides 


A DESERT COMMUNITY 

The American deter! in bloom, at painted for Encyclopaedia Brltannlco” by 
Walter A Weber 

Deserts are developed under the climatic Influence of small annual rainfall 
(among other factors), the vegetation over wide areas being so reduced that 
bare soil appears between the Individual plants, while the species, genera 
and families composing the flora are radically and characteristically modified 
by evolution toward adpntment to dry conditions The associated animals are 
often equally characteristic The deserts of the world accordingly present one 
of the major types of biotic formation 

When a desert has been In existence for a long period of time as in south 
western North America, a rich and remarkable flora with an equally rich anl 
mal association may result When the desert Is more recently established, as on 
the coastal plain of Chile and Peru, vegetation ond ottendant animal life may 
be almost wholly lacking This Is the case also where there are large areas 
of moving sand, which vegetation is able to bring to a halt only when there is 
sufficient rainfall 

The variety of plant life In the United States desert becomes the more con 
splcuous when It bursts Into bloom after rain, whether In spring or at another 
season The desert vegetation then belies Its reputation for grayness and dull 
ness of tone, and presents the rich greens and bright flowers of the accom 
panylng plate The visitor to the Big Bond of western Texas or to the giant 
cactus region of Arizona who Is so fortunate as to arrive a week after a rain 
will be charmed by the brilliant reds and yellows of the coctus blooms, and by 
the bright green fringe of the spiny ocohlla stems, with their flaming terminal 
Rower spike 

The more abundant animals of the U S desert are often nocturnal, and there 
Is a great variety of small and medium sized rodents, together with the long 
limbed and long eared hares Even the smaller mammals, In most deserts, In 
dude a groat variety of lumpers Most notable of the larger mammals origin 
ally native to the Intermontane deserts of North America, and found even 
under the most extreme desert conditions, Is the 'proiigbuck, the so called 
"antelope” of western America One of the primary adjustments of desert 
herbivores to sparse vegetation is the development of great powers of loco 
motion. This Is notably the case with the prongbuck Notable also is the white 
Hash marking of the buttocks of this animal, In which the coarse white hairs are 
erectile and are spread In a panlike form that catches the sun and Is daZ 
zllngly conspicuous even at groat distances This is a most distinctive adapta 
lion to Open country and to life In gregarious herds It apparently functions as 
a warning signal from herd to herd and as a recognition and herd Integrating 
murk from Individual to Individual 

The development of especially large ears Is to be seen In the kit fox (shown 
In the plate opposite) and this likewise Is a characteristic of many desert mam 
mals, reaching an astonishing extreme In such forms gs the |ack rabbit of south 
ern Arizona or the feitnec foxes of Africa and southwestern Asia, 
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Soil— Of the chemical constituents of the soil calcium merits the 
first consideration Animals which require much lime for building up 
their bodies thrive better on chalky ground than on soil poor in lime 
Among mammals this is particularly noticeable in deer, which require 
lime for the annual renewal of their antlers Roebuck in limestone 
regions have stronger antlers than those in sandstone districts Further, 
the body weight of the roedeer is greater in limestone districts In 
Wurttemberg the weight of the carcase of the roe deer m limestone 
regions exceeds 14 kg , but in districts with little lime in the soil 
(sandstone moorland) it is below 14 kg The amount of lime in the 
soil ind, therefore m the drinking water, affects mankind also, this 
shows itself pai ticularly plainly in the teeth The numbei of deca>ed 
teeth in school children is much higher in regions poor in chalk than 
in those nch in it Snails are more numerous in limestone regions, 
both in species and in individuals, owing to the chemical composition 
of the soil and to the greater warmth of the calcium rich soil Lime 
also reduces soil acidity and increases soil aeration 

Othei animals require a large amount of salt in the soil and ate 
\ idely distributed on sea coasts, inland, they are found onlv on salt 
ground, as at btassfurt and in similar localities This applies particu 
larly to the small beetles (Staph) lnudae, Carabidae) and other insects 
Sdt is sought alter by mammals also, particularly bv herbivoics, 
places where it crops up are much resorted to by ruminants, and in 
pnmaeval forests they have paths converging to them from all di 
rcctions 

The Fauna of Forests — Large forests are found onlv in regions 
where during the summei vegetative season, a minimum temperature 
of 10° C prevails, a minimum rainfall of so cm and an itmosphmc 
humidity of more than 10% saturation The dense covering of the 
treetops hinders penetration of heat rays, evaporation of moisture 
and air currents For this reason, temperature, humidity and air cur 
rents \ ar> much less than in open countrx The density of forests, 
moreover, varies greatly, all grades are found from the tall hot, 
impenetrable, dripping rain-foiests of the tropics to the light pine 
foiests near the tree limit on mountain slopes and in the subarctic 


A NORTH AMERICAN TEMPERATE GRASSLAND COMMUNITY 

As painted for 'Encyclopaedia Bnlannica" by Walter A Weber 
The biotic formation or biome usually termed temperate grassland or 
steppB is pro eminently developed in North America, extending from Alberta 
to the Mexican plateau as a continuous north south band, bordored by the 
stmiarld scrub of the Rocky Mountain foothills on the west and by the forests 
of the eastern United States and Canada on the east The western portion of 
this area, the great plains is covered by short grass sod, merging to the east 
Into the higher mixed grassland of the United States savanna— the prairie 
That such grasslands ir various parts of the world have had a long geologi 
cal history is evidenced by the association with them of animals eminently ad 
justed to the plains environment, and specifically adapted to feeding on grass, 
whether on the lush growth of spring or on the winter killed but nutritious dry 
stems and seed filled heads 

In western North America the transition to desert Is gradual to the southwest 
and again between the high grass prairies and the eastern forests, which In 
terdigltate In alternating grassy ridges and tree fringed river courses a, the 
Mississippi Is approached from the west 

In North America the conspicuously dominant large grassland mammal was 
for ages the bison (In American English, the buffalo) Bison bison The American 
bison had even more gigantic predecessors in the late Tertiary and In Pleisto 
cene times Bison lived in great but variously fragmented herds, which merged 
for an obscure north south and south north seasonal migration The food of 
these vast assemblages of herbivores was supplied by the sod forming low 
grasses of the 'short grass plains," such as buffalo grass [Butbilis daclyloides) 
and the blue grama (Boufe/oua gracilis) The predominance of these grasses 
seems to be directly associated with the presence of the herbivorous herds, 
whose continuous grazing holds back the taller grasses 

The carnivores most evidently associated with the bison were the wolves and 
coyotes preying on the aged and crippled individuals and taking an occa 
slonal unguarded calf 

The scene on the plate opposite Is Idealized to represent the appearance of 
the "short grass plains before the coming of the white man The American 
Indians, after their advent to the plains, became the principal bison predator; 
but even after the acquisition of the horse, they quite evidently lived only on 
the surplus of the vast herds 

The near extermination of the bison ns a species toward the end of the 1 9th 
century, and Its preservation by the activity of a group of active and vocal eon 
servatlonlsts are part of the history of the conquest of North America by the 
white man 

Open grasslands and large gregarious herbivorous mammals, with attend 
ant carnivores are correspondingly developed in Africa, Eurasia, South America 
and Australia 


region The~ peculiarities of foiest animals aie seen most plain!) in 
the tropical ram forests, which form an immense zone round the earth 
at the equator,and include the Congo foiLst region the torcsts of south- 
ern Asia and the islands of that region and the selvas ot the Amazon 
Orientation is possible onlv for short distances, eyes and organs of 
smell are not much use, the sense of hearing is the most useful The 
gregarious forest animals, therefore, such as birds and monkeys, ate 
noisy, in contrast to those of open countn The light is subdued and 
much reflected brilliant colours do not show up the value of pro- 
tective coloration 15 lessened b) the restriction ot the outlook riving 
and running are hampered, the liue forest birds are usually poor 
fliers, but are good it gliding and climbing Some forest animals, such 
as elephants and large swine, are able to force their nay through, 
others arc small and slender, stand lower in front than behind, carry 
the head low and are able to squeeze through narrow places, 1 g 
loiest antelopes ( Cephalolophus , TrageUtplius), forest deei (munijnc) 
ind agutis ( Dasyprocla ) Many birds and mammals are equipped 
with sharp claws (woodpeckers, squirrels, martens) , others have 
gripping feet (panots, monkeys, arboreal marsupials), some have 
prehensile tails (mmy South American monkeys, the poicupine 
Eiithaon, the anteatcr, various marsupials) 

Climbing animals in forest regions include also many reptiles and 
amphibians, such as the liter illy compressed tiee Agamidae of the 
old world, and the tree iguanas of the new world, the long, slender 
tree snakes and numerous tree frogs Parachuting animals, which can 
prolong their leaps from tiee to tiee by then expanded under-su1f4.ee, 
aie confined to forests such are fiogs of the genus Rhacophorus, the 
flying lizard ( Druco volans), the fl)ing phahngeis ( Petaurus , Pelau- 
rotths, 4 crobalts), the flying squirrels ( 1 nomalurus, Petanrista, 
Claucomvs) and the living lemurs ( Galcoptlhicus ) Some tree frogs 
have become so adapted to arboreal life that they have forsaken the 
giound even tor reproduction, laving their eggs in the collections of 
yvalci on the epiph)tic Bromeliaceae, or the eggs are earned until 
they hatch in dorsal pouches, oi in the expanded vocal sac A number 
of active animals use the forest only as a dwelling place, and seek their 
food in open country , e g birds ot prey, wolf, fox, buffalo and stag 
The conditions of the forest are uniform, the food supply is poor and 
theiefore the population is sparse, on the other hand, the holders of 
forests and forest glades where there is plenty of light swarm with 
life, since there is room for free movement and an abundance of vege- 
table food combined with protective shelter 
The more a forest departs from the extreme type of the tropical 
ram forest, the more the characteristic peculiarities of its inhabitants 
arc effaced In the forests of temperate regions the characteristics of 
the fauna are mostly determined by the nature of the forest , deciduous 
forests have a different animal population from coniferous forests, 
xvhile mixed forests have an intermediate type of population In 
deciduous forests gastropods aie represented by many species, in pine 
forests they are almost absent Many forest insects are restricted in 
diet either to deciduous or to coniferous trees Deciduous forests m 
Europe are inhabited by the black grouse ( Tetrao tetnx), numerous 
songbirds and by the dormouse ( Mttscardttius avellanarius) among 
mammals In North America the characteristic birds include the 
ruffed grouse ( Bonasa umbellus), a great variety of thrushes and the 
small mammals include a variety of squirrels and deer mice (Pero- 
my setts), and the cottontail rabbit ( Sylvtlagus ) Coniferous forests m 
Europe are inhabited by the capercailbe ( Tetiao urogallus), great 
black woodpecker ( Picus manus), nutcracker ( Nucijraga ), crossbill 
( Loxta ), siskin ( Carduclts sptnvs) and kinglet (Regulus) The cor- 
responding forest in North America has related Loxta, and Regttlus, 
and a host of nesting buds, such as the wood warblers unknown m 
the old world The characteristic mammals, like the moose, tend to 
exhibit circumpolar relations 

Fauna of Open Country — Open country is in every respect in 
contrast to forest regions Forests are not found where moisture and 
warmth are insufficient, m such places only grass and shrubs are pres- 
ent Such lack of moisture is often found in great plains, both elevated 
and loxv lying But there are numerous grades of open country, from 
savannahs and steppes to predesert (shrub steppe), and desert The 
gradations depend on the degree of precipitation, this is greatest m 
subxenc grasslands, in arid steppes it is confined to the rainy season, 
and in waterless deserts it may be absent for years In the rainy sea- 
son, such regions show very diverse appearances, but m the dry season 
they are much more alike All have an absence of protective foliage, 
and, on this account, variations of temperature and humidity are 
great, and atmospheric currents are strong 
In general only animals that can endure a dry atmosphere are able 
to exist in open country, those requiring moisture in the air, such as 
gastropods and amphibians, are rare, though there may be a wealth of 
the well-adapted toads An extraordinary number of animals seek 
shelter in holes and burrows in the ground from storms, enemies and 
variations of temperature Here we find ants and other brood-nursing 
Hymenoptera and termites Among reptiles there are swift moving 
snakes, like the American racers ( Coluber ) or the African P sammo- 
phts as well as many burrowing types Among mammals, rodents show 
the greatest number of burrowing forms, such as the marmots (Mar- 
mota), prairie dogs (Cynomys), soushks (Spermophtlus) , rats, voles, 
hamsters {Cncetus), jerboas, porcupines, the South American Hys- 
tncomorpha (Ctenomys, DolichoUs, Visacta), and rabbits ( Lepus 
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eumculus), thcv often Inc in Urge communities, and uiidrrnuni a 
tenswe areas Armidilloi (Dasypui), and aardiarks ( Or±ilcropus ), 
wart hogs (Phacorhocru 0 and predator} lmmals (e g the American 
badger) dig hales for themselves in open country The birds ire 
ground breeding forms, but others such as eagles which usually nest 
m trees occasionally breed on the ground in such regions Others again 
make thur nests in the holes of rodents, eg, the burrowing owl 
( Speotyln ) In such regions, where there is little cover, the coloration 
of the animals is frequently adapted to that of the surroundings the 
less cover present the greater the degree of adaptation This is found to 
the greatest degree in deserts, wfiere the most varied kinds of animals 
have coloration similar to that of the ground A few insects which have 
spcciat protection m their hard cuticle (some Tenebnomdae) , or which 
eject a poisonous fluid against attackers (the locust Eugustfr guvottt), 
have a sinking black coloration Black is an oft seen desert colour 
Agile animals arc particularly characteristic of open country Here 
art found running birds such as the ostueh, partridge, desert jay 
(Podaces) and larks The solipcds and two-legged jumping animals 
are inhabitants of open country Visuil and olfactory organs assist 
orientation, as the outlook is wide and the winds carry scents Animals 
of open country, in contrast to those of forests, make little noise 
Gregarious animals arc particularly common The subvene grasslands 
arc the richest game regions of the world the North American 
prairies formerly harboured enormous herds of bison, the South 
African plains still swarm with herds of hoofed animals 

Plains where winter is the dry season and those covered with snow 
at this season differ in several resptets In the dry season the former 
offer food m dry grass and its seeds, which keeps life from dying out 
In regions where the grass in winter is covered by snow, vegetation is 
less available as food and animals tend to hibernate or migrate When 
the dry season is past and the first rains begin, life awakens suddenly, 
but where there is snow, plants and animals awaken gradu tlly at the 
end of the winter All these peculiarities are most marked in desert 
regions with their extreme conditions of hfc the scarcity of animal 
life and the sharp competition, the frequency of protective coloration, 
the palei coloration of the animals are all direct effects of climate 
Fauna of Mountain Regions,— In mountain regions there is 
generally sufficient moisture for the growth of forests, but, with the 
decrease of temperature in proportion to increase of altitude, the for- 
ests are confined to a zone, higher or lower according to latitude In 
the Colombian Andes the limit of trees is 3,300 m above sea level, in 
the Swiss Alps, on an average 1 800 m The forest fauna extends to 
this limit above, and adjoining it from the lower limit of the region 
of snow, a characteristic alpine fauna is found As the height above 
sea level increases, atmospheric pressure and temperature decrease 
The low atmospheric pressure, 1 e , the small quantity of oxygen in the 
air, causes an increase in the number of red blood corpuscles in 
homoiothermal animals Plains dwelling mammals suffer from lack, of 
oxygen If they ascend high (“mountain sickness”) Nevertheless, mam- 
mals are able to dwell at heights of more than 6,000 m , eg, the 
rodent Ocholona viollastom at 6, ns m on Mt Everest More im- 
portant is the decrease in temperature, and the shortening of the 
warmer season in alpine regions For these reasons the number of 
species decreases rapidly with increasing altitude In Switzerland up to 
500 m there are 178 species of birds, up to r,8oo m 178 species (partly 
other kinds) in the alpine region (up to 2,700 m ) go species, in the 
region of the snows only 8 species The species of gastropods, insects 
and mammals show a similar decrease The special conditions of tem- 
perature at ground level lessen, for small animals, the unfavourable 
climate of mountain regions In consequence of the strength of the 
sun s rays, the surface layers of the ground, and the air in the tussock- 
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only warmed by the sun from time to time Homoiothermal ini 
mals are more independent of temperature, but are very dependent 
on food to obtain it, they often migrate down towards the vallcvs 
in winter Most truly alpine buds are nonmigratory , migntoiy 
species are relatively scarce Homoiothermal animals in high moun- 
tains are often larger than their relatives m the plains , eg, the tree- 
crceper ( Certhia faimliaris) and the wood mouse (Mus sylvaltcus) oi 
the Swiss Alps Many specifically mountain dwellers can not live in 
the plains , they are isolated in the mountain ranges by the surround- 
ing lowland, and have been transformed into geographical races , e g , 
the ibex ( Capra ibex) of the Alps, Caucasus, Taurus mountains, Mt 
Sinai and Abyssinia 

Fauna of Polar Regions — Variation similar to that in the fauna 
of the lower slopes of mountains appears in regions approaching the 
north pole Organisms m the arctic and in the antarctic legions are 
very different, owing to the difference in the topography and climate 
In irctic regions there is a short summer, with sunshine and highd 
temperatures, which awakens plant and animal life, m the antarctic, 
although the winter is not quite so cold, the summer is cooler, and 
the sky is constantly overcast, and therefore little life develops on 
land Arctic and the highest alpine regions have many species in com- 
mon, which are absent m the intervening areas, such are the Alpine 
hare ( Lepus timidus), the ptarmigan ( Lagopus mulus), the gastropod 
Aeanlhinitla harpa, and some lepldopterans, which traversed the 
warmer intervening areas during the Glacial period The number of 
arctic insects is greater than might be expected Diptera and Lepidop- 
tera arc most abundant, Orthoptera and Hemiptera are rare Among 
Hymenoptera, bumblebees are relatively numerous and are strikingly 
large, thus having proportionately smaller surface to give off heat 
The few species of gastropods are small Amphibians and reptiles are 
found only in the southern portion and these species are the same as 
those ascending highest m mountain regions Homoiothermal animals 
are characterized by adaptations for conservation of heat, they are 
sturdv, have short appendages (ears and tail) and a thick covering of 
fur or feathers The white colour of so many polar birds and mammals 
is important in reducing heat radiation Experiments have shown that 
the proportion of heat given off by light coloured and black guinea- 
pigs is as too 124 Polar mammals do not hibernate, as the frozen 
ground provides no protection from temperatures below ficezmg 
point The number of birds and mammals is small, apart from those 
which find their food in the sea In eastern Greenland, besides polar 
bears and seals, only seven kinds of mammals are found (the haie, 
lemming, musk ox, reindeer, ermine, arctic fox and wolf) In Spits- 
bergen, there are only two kinds, the reindeer and arctic fox In the 
antarctic truly terrestrial animals are practically absent, all homoio- 
thermal animals aic confined to the sea 

Animals of Islands — The characteristic peculiarities many island 
faunas have in common result chiefly from isolation Animals of 
islands are originally denved from those of continents, and the sea 
forms a barrier preventing the influx of the parent-species Tins bar- 
rier, however, is not Insuperable In many cases land connections were 
formerly present Such islands are termed “continental,” in contrast to 
“oceanic” islands, which have arisen in the sea by volcanic agency, or 
as coral reefs, and were originally devoid of terrestrial animals Isola- 
tion brings about differentiation of species, each form developing its 
peculiarities undisturbed by intercrossing with the original stock This 
process being continued, races are produced confined to certain local- 
ities In all islands the length of the time of separation, and the degree 
of isolation, if , the distance from the mainland, is important, the 
longer and more complete the isolation, the greater the degree of dif- 
ferentiation of the species Madagascar has long been isolated, forms 
of Ethiopian origin are here so greatly differentiated that, for example, 
all nonvolant mammals except a few later immigrants belong to 
endemic genera, and, usually, also to subfamilies and families not 
found elsewhere On the other hand, the British Isles, which have been 
separated only since the end of the Glacial period, have only one 
peculiar vertebrate (the red grouse) 

In ancient oceanic islands, the number of endemic species increases 
with the distance from the mainland While the Azores, w addition 
to endemic species, have many in common with Europe and Africa, 
most of the fauna of St Helena fs endemic, and m that of the 
Hawaiian Islands (more than 3,000 km from the mainland) there are 
numerous genera, and among gastropods and birds, families also, which 
are not found elsewhere 

The isolation of oceanic islands by the sea implies selection in the 
fauna Mammals, amphibians and freshwater fishes are unable to 
overcome this obstacle, and are therefore absent Rcptdes can seldom 
reach such islands, but birds can do so much more frequently Flying 
insects may be carried to them by winds, and some even reach them 
unassisted Terrestrial gastropods and wood-boring insects (e g , 
weevils) reach them on driftwood 

Isolated regions offer shelter from rivals and enemies Thus, in 
Tasmania, the carnivorous marsupials Thylccmus and Sarcophtlus can 
hold their own, but on the Australian continent they succumb to the 
imported dingo Loss of the power of flight, which often occurs in 
buds inhabiting islands, is connected with the absence of mammals, 
" « e Galapagos Islands there is a flightless cormorant ( Nannopterus ), 
in New Zealand the kiwi ( Apteryx ) On other islands, flightless birds 
have become extinct m historical times, as in Mauritius The large 
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size of the birds found on islands may be connected with the loss of 
flying powers, the limit of size imposed by flight disappeared when 
this was abandoned On the other hand, we frequently find dwarf 
varieties of mammals on islands , on the islands of the Red sea Gazella 
arabica does not exceed a third the normal weight of the species 

Some of the peculiarities of animals of islands are explained by the 
climate On small islands feeble fliers are in danger of being earned 
out to sea by strong winds For this reason most insects on the Poly 
nesian islands take shelter from wind, w the East Frisian island few 
flying insects are found Animals that feed on these msects (fly 
catchers, swallows, small bats, etc ) are also absent On the storm 
swept islands of the subantarctic, numerous msects have vestigial 
wings (of eight species of flics in Kerguelen one only has normal 
wings) An evolutionary superiority of continental animals over the 
endemic forms of islands is often conspicuous Extinctions of Island 
forms have frequently resulted from the introduction of domestic ani- 
mals by man, as in the case of the dodo and its associates, which appear 
to have been destroyed by pigs, or from the acudental introduction 
of continental forms, as is notably illustrated m the decline of the 
native insect fauna of Hawaii and m the effects of the recent mtroduc 
tion of an exotic land snail in the Marianas Islands 

Bibliography — A E Brehm, From North Pole to Equator (Lon 
don, 1896), A R Wallace, Island Life (London, 1892), A Thiene 
mann, Die Bmnengewasser Mitteleuropas (Stuttgart, 1925) , Kurt 
Lampert. Das Leben der Bmnengewasser (Leipzig, 1925) , Maud D 
Haviland, Forest, Steppe & Tundra (Cambridge, 1926) , P S Welch, 
Limnology (New York, 1935) , R Hesse, W C Alice and Karl P 
Schmidt, Ecological Animal Geography (New York, 1937), Sven 
Ekmann, Tiergeographie des Meers (Leipzig, 1935) , F E Clements 
and V E Shelford, Bio-ecology (New York, 1939), H V Sverdrup, 
M W Johnson and R H Fleming, The Oceans (New York, 1942) 
(RHe.WCA.KPS) 

DISTRIBUTION OF PLANTS, see Plants and Plant 
Science Plant Ecology 

DISTRIBUTION OF TERMS In logic a term is said to 
be distributed in a proposition when explicit reference is made to 
its whole extent or extension Otherwise (that is, not only when 
reference is made explicitly to a part only of the extension of the 
term, but when explicit reference is simply not made to its whole 
extension) it is said to be undistributed Thus, m a proposition of 
the form No S is P both the subject and the predicate are dis- 
tributed In the form Some S is P, neither S nor P is distributed 
In All S is P, S is distributed, but P is not Lastly, in Some S ts 
not P, S is not distributed, but P is Briefly, only universal 
propositions distribute the subject term (S), and only negative 
propositions distribute their predicate ( P ) Naturally, singular 
terms (including proper names used as singular terms) are always 
distributed, for they only refer to one object, and can not refer 
to less The importance of the distribution of terms arises from 
the fact that it is a principle of formal inference that no term 
may be distnbuted m this conclusion unless it was distributed in 
the premises That is why, e g , All S ts P can only be converted 
into Some PtsS (not into All PisS), and Some S « not P can not 
be converted at all 

DISTRIBUTIVE LAW, m algebra the law which asserts 
that a(b+c+d) = ab+acA-ad, one of two factors (a) being dis 
tnbuted, as it were, among the parts ( b , c and d) of the other 
factor (b+c-f d) Stated m words, the result of first adding sev 
eral numbers and then multiplying the sum by another number is 
the same as the result of first multiplying each of the several 
numbers separately by the other number and then adding the 
products For example, 2(5+3)=2X8 =i 6, and 2X5+2X3 
= 10+6=16 The law is equally valid for negative, fractional, 
irrational, and complex numbers 

DISTRIBUTOR, in electrical engineering, a form of switch, 
generally rotary, arranged so that it transmits successive elec- 
trical impulses to definite points in a given order (see Magneto, 
High Tension) 

DISTRICT, a word denoting in its more general sense, a tract 
or extent of a country, town, etc , marked off for administrative 
or other purposes, or having some special and distinguishing 
characteristics (.fee Local Government, etc) In mediaeval 
Latin the word districtus is defined by Du Cange as Temtortum 
feudt, seu tractus, in quo Domnas vassallos et tenentes suos dis- 
trmgere potest, and as justitiae exercendae m eo tractu Jacultas 
It was also used of the territory over which the feudal lord exer- 
cised his jurisdiction generally In British India the word is used 
to represent the ztllah , an administrative subdivision of a province 


or president 

In the United States of America the word his many administrative, 
judicial and other applications In South Carolina it was used instead 
of “county" for the chief division of the state other than in the coast 
region In the Virginias, Tennessee, Georgia, Kentucky and Maryland 
it answers to “township” or precinct, elsewhere the principal subdivision 
of a county It is used for an electoral “division,” each state being 
divided into congressional and state legislatorial districts, and also 
for a political subdivision cither of an unorganized or an organized 
territory 

DISTRICT OF COLUMBIA see Washington, D C 

DISTYLE, in architecture, a portico of two columns, usually 
between antae (q v ) and called “distyle in antis,” or a build- 
ing with such a portico in front, eg, so called treasuries at 
Delphi 

DITA BARK, the bark of a fruit tree ( Alstoma scholars) 
growing in the Philippines and elsewhere It has had considerable 
local reputation as an antimalanal but later work has shown it to 
be of httle or no value as such 

DITHMARSCHEN or DITMARSH (in the oldest form 
of the name Thiatmaresgaho, Dietmar's Gau), a territory between 
the Eider, the Elbe and the North sea, forming the western part of 
the old duchy of Holstein It contains about ssosqm, half of 
which consists of good pasture land, preserved from inroads of 
the sea by banks and dams, the other half being mostly waste 
The district was subjugated and Christianized by Charlemagne, 
and ranked as a separate Gau, probably included in the countship 
of Stade Ultimately the archbishops of Bremen claimed suprem- 
acy over the land, but the inhabitants, who had developed and 
consolidated a systematic organism for self government, made 
obstinate resistance, and rather attached themselves to the bishop 
of Schleswig Ditmarsh continued part of the Danish dominions 
till the disastrous battle of Bornhoved in 1227, when its former 
independence was regained The claims of the aichbishop of 
Bremen were now so far recognized that he exercised the royal 
rights of Heerbatm and Blutbann, and was represented first by a 
single advocatus, or Vogt, and afterwards by one for each of the 
five Doffts, or marks, into which the land was divided after the 
establishment of Meldorf The community was governed by a 
Landrath of 48 elective consuls, being 12 from each of the four 
marks In 1319 and 1404 the inhabitants defeated the invasions 
of the Holstein nobles, and though in 1474 the land was nom- 
inally incorporated with the duchy by the emperor Frederick 
III , the attempt of the Danish king Hans and the duke of Got 
torp to enforce the decree in 1500 resulted only in their complete 
rout in the marshes of the Dussend Duwels Warf During the 
early part of the following century Ditmarsh was the scene of 
violent religious conflict, and, thus weakened, it was obliged in 
1559 to submit to partition among its three conquerors — King 
Frederick II of Denmark and Dukes John and Adolphus A new 
division took place on Duke John’s death in 1581, by which Fred- 
erick obtained South Ditmarsh, with its chief town of Meldorf, 
and Adolphus obtained North Ditmarsh, with its chief town 
of Heide, and this arrangement continued till 1773, when all the 
Gottorp possessions were incorporated with the Danish Crown 

See Dahlmann s edition of Neocorus, Chronik von Dlthmarschen 
(Kiel, 1827), and Geschichte Danemarks (1840-44), Michelsen, Ur- 
kundenbuch zur Geschichte des Landes Dlthmarschen (1834), Samm- 
lung altdithmarscher Rechtsquellen (1842), and Dlthmarschen im 
Verhaltmss sum brennschen Erzstift, Kolster, Geschichte Dilh- 
marschens, nach F R Dahlmanns Vorlesungen (1873) 

DITHYRAMBIC POETRY, the description of poetry 
in which the character of the dithyramb is preserved It remains 
quite uncertain what the derivation or even the primitive mean- 
ing of the Greek word 61 diipapfios is It was, however, connected 
from earliest times with the choral worship of Dionysus The 
earliest dithyrambic poetry was probably improvised by priests 
of Dionysus at solemn feasts and expressed, in disordered num- 
bers, the excitement and frenzy felt by the worshippers The 
dithyramb was traditionally first practised m Naxos, it spread 
to other islands, to Boeotia and finally to Athens Anon is said 
to have introduced it at Connth, and to have allied it to the Wor- 
ship of Pan It was thus "merged,” as Professor Gilbert Murray 
says, “into the Satyr choir of wild mountam-goats” out of which 
sprang the earliest form of tragedy It flourished in Athens until 
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Sion-* bv flutes on other-, by the lvre Pindir, in vhosi hands the 
ode tool surh migniticuit comidctencss, is ud to ln\e been 
tinned in thi elements of dithyrambu poctrv hy I isus ot Her 
tniuiii In the opinion of antiquiG pure dithyrimbic poetry 
riirhrd its chirm in 1 lost poem Tin Cyclops, b\ Philoxcnus of 

then i poet of the jth century b c 

In modern liter iturc although the adjective “dithynmbic” is 
ofti n used Lo de i nbe m cnthtisi istic movement in lvuc 1 mguage 
ind puticuhrly in (!il ode, pure dithjnmbs hue been citremely 
nre Hit Be* J/o n losiana of rnnctsco Redi (1(126-08), 
which v. i s transited Irom the Italian, with adminbli skill by 
1 ugh Hunt is i piece of genuine chthyianibie poetry Airman 
tier s Tuist (iOij/1, by John Dryden is the best eximplc in Eng- 
lish Lut perlup more remarl able ind more genuinely dithy 
rumbic tli in cither, are the astonishing improvisations of Karl 
Mihtel Bellman (i? p-95) whose Biceluc songs form one of the 
mnd remarkable bodies of lyucal poetiy in the liter iturc of 
S, edt n 

DITTERSBACH, a town of Germany, in the Prussian prov 
nut ot hilesia 3 mi bv rail SE fiom Wildenburg and 50 mi 
S W ) rom Breslau It has co tl mines, bleachhelds and match, 

I In min! and bcn/ole works Population (1933) 1 7 392 

DITTERSDORF, KARL DITTERS VON (1749-1799), 
\11stnun composer and violinist \\ is born 111 Vienna on Nov 2, 
17^9 his fither’s nimc being Ditters He took the name of Dit 
tersdorf on his ennoblement m 1773 The boy Ditters was a bril- 
liant violinist and attracted the attention of Pnnce Joseph Fred- 
erick of Hildburghuusen (1702-87), who gave the boy, then 

II sears old, t place in his private orchestra — the first of the 
kind established in Vienna Latei he obtained a place in the 
V icnna opera, and subsequently m 1761 he accompanied C hnstoph 
Gluck to Italy where his violin playing won him great lenown He 
became conductor of the orchestra of the bishop of Gross wardem, 
a Hungarian magnate, at Piessburg He set up a private stage m 
the episcopal palace, and wrote for it his first "opera buffa,” Amore 
. « mttsica His first oratono, Isacco figttra del Redenloi t, was also 
written during that time, but the scandil of performances of light 
opera bv the bishop’s company, even on fast days and during Ad 
vent, outweighed this pious effort, the empress Maria Theresa 
sharply called the bishop to order, and he, in a huff dismissed his 
orchestra (1769) 

After a short interlude, Ditters was again in the service of an 
ecclesiastical patron, Count von Scbafgotsch, pnnce bishop of 
Breslau, at his estate of Johannisbeig m Silesia At Johanmsberg 
Ditters also produced a comic opera, II Vmggiatore americano, and 
tri oratorio Davide The title role of Davide was taken by Sig- 
nora Nicolim, whom Ditters married In 1773 his oratono Ester 
was produced in Vienna After the peace of Teschen (1779) he 
again became conductor of the reconstituted orchestra of the 
bishop of Breslau From this time forward his output was enor- 
mous In 1780 ten months sufficed for the production of his 
GwUe ("Job") and four operas, three of which Doktor und 
tpotkeke (178S), Das Rolkappchen (1788) and Hieronymus 
hnteker (1789) bad a great success But when the bishop died 
m ^795. his successor dismissed the composer with a small money 

Poor and broken m health, he accepted the asylum offered to 
him by Ignnz Freiherr van SttHfned, on his estate near Neuhaus m 
Bohemia, where he continued to write operas, symphonies and 
pianoforte pieces He died or Oct 1, i 799l puving ' Gods re- 
w ml for whoever should ,avc his familv from starvation On 
lux aea'bbed he dictated to his son his Sellstb ograph.*, 

Whi e in ihr work of Luigi Bocchcnni 'here are traces of the 
mnuirie 1 1 1 ran* Joseph Ha dn as a force tending to dismte 
ft tc the jhH.phoru -uite lonnsof msi.umeniil mi'sii in Di tcr„ 
mi-t <>• the iv her hud the inou’ir concept um 01 the modal 


11 the ’ilUamn^bluses ot Ovid 


were republished m rS 9 9 fed J Licbeskmd, La 
ternrv of Ins death The end of the representat 
version of the Lycnn peasants into frogs is pn 
ridimlouslj Wigncrnn in its ingenious expansion 
eminentlv c'pcrt orchestration 


DITTO, tint winch has been said before the same thing 
(fiomtheLat dictum something s ud," Ital detto, 'aforesaid’), 
frequently abbreviated into “do ” 

DIU, in island and town of India belonging to Portugal at 
the southern extremity of the peninsula of Kathnwar The dis 
tract (irea 14 sqmi ), which includes the village of Goala on the 
mainland and the fortress of Simbor 5 mi W , is subject to the 
governor generil of Goa Pop of the island (1940) 19,731; The 
anchorage is protected ftom the sea, but the depth of water is 
only about two fathoms The channel between island and mam 
1 md is n mgable only by sm ill craft The town m sui rounded by 
a wall with towers at regular mtervils 
Many of the inh ibitants became Banyan merchants of the east 
coast of Africa and Arabia Industries which were established in- 
clude making sdt, fishing and distillation of native spirits from 
IhL pilm The trade of the town however, decayed 
There ire remains of several fine ancient buildings The ca 
thedril of S6 Matriz, dating from 1601, was formerly a Jesuit 
college The Portuguese under tieaty with Bahadur Shah of 
Gujarat, built a fort theie in 1535, but were besieged in 1538 and 
1545 The second siege, the subject of an epic by Jeronymo Corte 
Real (gv) is one of the most famous m Inclo Portuguese history 
DIURETICS are drugs which pioduce an increased flow of 
urine They are used for (1) the removal of excess water and 
salt from the body, thus relieving or preventing oedema such as 
mav result fiom circulatory and nutritional disorders, (2) the 
hastening of the excretion of ingested poisons, (3) the removal of 
accumulated metabolic products , and (4) the dilution of urine m 
order to prevent precipitation of drugs in the kidney tubules ( see 
Sulfonamides) In general, diuretics act either by increasing the 
filtration through the glomeruli or by decreasing the absorption 
from the tubules (see Urinary System) The first group includes 
drugs which alter the osmotic pressure or electrolyte balance of 
the plasma, such as the saline diuretics, uiea and intravenous 
sucrose, and drugs such as digitalis and strophanthin which 1m 
prove the circulation by strengthening the heart Drugs which 
decrease the tubular reabsorption include the mercurial diuretics 
such as mersalyl (salyrgan) and merbaphen (novasurol) and 
probably also the xanthine diuretics (theobromine, theophylline 
and caffeine) (FLA) 

DIURNAL MOTION, the apparent motion of the heavens 
from east to west resulting from the earth’s rotation on its axis 
from west to east The axis of this apparent motion passes 
through the celestial poles (coincident in direction with the 
earth’s axis) so that the stars appear to describe circles around 
the pole star 

DIURNAL VARIATION, the small daily change m value 
of the magnetic quantities, dip, declination and the horizontal 
component of the earth’s magnetic force, also the daily changes 
in meteorological quantities, such as temperature, pressure, cloudi- 
ness, etc (See Terrestrial Magnetism ) 

DIU SHAMBE (now Stalin abad) , a small town in Turkistan, 
capital of the Tadzhik S S R , situated south of the Hissar moun- 
tains but north of the town of Hissar, on the Diushambe nv er a 
ir outiry o f the Iv ifumgan m ei which flows into thi Vn.u D in > 
Pod (1939'! 82,740 It is the centre 01 - 1 femle loess aiea oro- 
duung grains (including ncc), cotton melons graces ap ictus 
*nd otner fruits The town itself is built on a Iolm < lilt a id it-, 
streets and gardens and vatcr tank are Jiaderl nv poilai tices 
Formerlv of little importance, for its man lu k with the USSR 
V s 1 ciruan i&uto to «tn,irkai.d Snlnioad developed ,a,i 
idly after its com ecuon ha mi with Icrme/ (\ ( mn im l Lhe 
establishment ot ur communication- with lame/ and Kigali 
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U ib also a base lor the All Union Academy ot bcience 

DIVAN, Persian word probably irom Annum, neming a 
“countinghouse, bureau, tribunal”, thence on one side, the “ac 
count books and registers” of such an office, and on another, the 
“room where the office or tnbunal sits”, thence again, from 
“account hook, register,” a “book containing the poems of an 
author,” arranged in a definite order (alphabetical according to 
the rh) me words), perhaps because of the saying, “Poetry is the 
register ( diwan ) of the Arabs”, and from “bureau, tribunal,” “a 
long seat, formed of a mattress laid against the side of the room, 
upon the floor or upon a raised structure or frame, with cushions 
to lean against” (E W Lane, Arabic English Lexicon, p 930 
cl seq ) All these meanings existed and exist, especially “bureau, 
tribunal,” “book ot poems” and “seat”, but the order of denva 
tion may have been slightly different The word first appears 
under the caliphate of Omar (a d 634-644) Later, as the state 
became more complicated the term was extended over ill the 
government bureaus The divan of the Sublime Porte was for long 
the council of the empire piesided over by the grand vizier (See 
Dewan, Arabic Literature, and A von Kremer, Cullurge 
schichte des Orients unter den Chalifen, vol 1, 64, 198 (Vienna, 
187s) 

DIVER, a name applied to many birds, but properly restricted 
to the family Gavndae, containing the single genus Gavta They 
ire sea birds, strong swimmers, and feed mainly on fish Their 
legs are set far back on the body, so that they cannot walk more 
than a few steps at a time, sometimes they progress on land by 
bounds They flv well when once on the wing The red-throated 
diver (G shllata ) has a patch of bay on the throat in summer 
dress, replaced by black in the striped black throated diver (G 
aictica) The Pacific loon ( G a pacifica) resembles the black 
throated diver The yellow billed loon (G adamsu) breeds in 
Arctic America from the Siberian coast to the Mackenzie delta 
L he genus and family constitute the order Gavuformes 

The largest form is the great northern diver (G immcr) which 
has a black back, marked with white spots, a black head and neck, 
and two semi-collars of black and white vertical stripes These 
birds inhabit the Arctic seas of both new and old worlds They 
breed m the Hebrides, Scandinavia, Canada, Iceland and other 
suitable places in the north The American form is usually called 
loon (q v ) There is a remarkable mutual courtship, in which 
the birds may run erect over the surface of the water (see 
J S Huxley, Journ Linn Soc , 1923) 

DIVERS, EDWARD (1837-1912), English chemist, was 
born in London on Nov 27,1837 He was educated at the City of 
London school and the Royal College of Chemistry and then stud 
led medicine at Queen’s college, Galway where he also acted as 
assistant and demonstrator Between 1853 and 1873 he held a 
number of posts at the medical schools of several London hos- 
pitals where he lectured on materia medica, on medical jurispru 
dente, and on physics and chemistry In 1873 he accepted the 
post of professor of chemistry to the Imperial Government of 
Japan and stayed m Japan until he retired m 1899 Divers su 
pervised the building and equipment of his own laboratories at 
the newly built engineering college In 1886 the college was in- 
corporated in the newly organized imperial university and Divers 
was transferred to the college of science of that university After 
his retirement he lived in London, where he died on April 8, 1912 

His early work in Japan included an examination of Japanese 
minerals, which led to some fruitful work on tellurium and 
selenium This was followed by work on the compounds of nitro- 
gen and sulphur and on the composition of Japanese bird lime, 
the manufacture of calomel in Japan and Japanese meteorites 
and springs 

DIVERS AND DIVING APPARATUS The earliest 
reference to the practice of diving occurs m the Iliad, 16, 743-750 
where Patroclus compares the fall of Hector’s charioteer to the 
action of a diver diving for oysters Thucydides mentions the 
employment of divers during the siege of Syracuse to saw down 
the barriers which had been constructed below the surface of the 
water with the object of obstructing and damaging any Grecian 
war vessels which might attempt to enter the harbour At the 


siege of Tyre, divers were ordered bv Alexander the Great to 1m 
pede or destroy the submarine defences ot the besieged as they 
were erected Livy records that in the reign of Ferseus consider 
able treasure was recovered by diveis from the sea By a law ol 
the Rhodians, their divers were allowed a proportion of the value 
recovered 

Early Diving Appliances — The earliest mention of any ap 
phance for assisting divers is by Aristotle, who says that divers 
were sometimes provided with instruments for drawing air from 
above the water and thus they were able 
to remain a long time under the sea (Be 
Part Atom 2, 16), and also that divers 
breathed by letting down a metallic vessel 
which did not get tilled with water but 10 
tamed the air within it (Problem 33 5) 
It is also recorded that Alexander the 
Great made a descent into the sea in a 
machine called a Cohmpha, which had the 
power of keeping a man dry and at the 
same time of admitting light Pliny also 
speaks of divers engaged in the strategy 
of ancient warfare, who drew air thiough 
a tube, one end of which they carried m 
their mouths, whilst the other end was 
made to float on the surface of the water 
Roger Bacon in 1240, too, is supposed to 
have invented a contrivance for enabling 
men to work under water, and m Vege 
tius’s De Re Militan (editions of 1511 
and 1332, the latter in the British Mu 
seum) is an engraving representing a diver 
wearing a tight fitting helmet to which is 
attached a long leathern pipe leading to 
the surface where its open end is kept 
afloat by means of a bladder 
Repton invented “water armour" in the 
»nd co" TE ltd OF slt ° E year 1617, but when tried it was found to 

Figs 1T03— helmet be useless G A Borelh m the year 1679 
Flo 1— A diver s helmet invented an apparatus which enabled per- 
compieie with oonoiet sons t 0 go to a certain depth It embodied 
Flo 3 —interior of helmet means for altering the specific gravity of 
ehowino velvet and tele the diver, but was not practical John 
phone connections Lethbridge, a Devonshire man, m the year 
1713 contrived “a watertight leather case for enclosing the per- 
son ” This leather case held about half a hogshead of air, and 
was so adapted as to give free play to arms and legs, so that the 
wearer could walk on the sea bottom, examine a sunken vessel 
and salve her cargo, returning to the surface when his supply 
of air was getting exhausted It is said that Lethbridge made 
a considerable fortune by his invention The next contrivance 
worthy of mention and most nearly resembling the modern diving- 
dress was an apparatus invented by Kleingert, of Breslau, m 1798 
This consisted of an egg ended metallic cylinder enveloping the 
head and the body to the hips The diver was encased first of all 
m a leather jacket having tight fitting arms, and in leather drawers 
with tight-fitting legs To these the cylinder was fastened in such 
a way as to render the whole equipment airtight The air suppl) 
was drawn through a pipe which was connected with the mouth 
of the diver by an ivory mouthpiece, the surface end being held 
above water after the manner mentioned in Vegetius, viz by 
means of a floating bladder attached to it 
In 1819, Augustus Siebe invented his “open” diving dress 
worked in conjunction with an air force pump The dress consist 
ed of a metal helmet formed with a shoulder-plate attached to a 
jacket of waterproof leather The helmet was fitted with an air 
inlet valve to which one end of a flexible tube was attached, the 
other end being connected to the air pump The air, which kept 
the water down below the diver’s chin, found its outlet at the edge 
of the jacket, exactly as it does in the case of the diving bell Ex- 
cellent work was accomplished with this dress — work which could 
not have been attempted before its introduction-— but it was still 
far from perfect It was absolutely necessary for the diver to 
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maintain an upright or but very slightly stooping position 
whilst under water, if he stumbled and fell, the water filled his 
dress, and, unless brought quickly to the surface, he was in 
danger of being drowned To overcome this and other defects, 
Siebe earned out a great many experiments, extending over sev- 
eral jears, which culminated, in the year 1830, in the introduction 
of his 'close” dress in combination with a helmet fitted with air 
inlet and regulating outlet valves Though, of course, many great 
improvements have been introduced since Sicbe’s death, in 1872, 
the f ict remains tbit Ins principle is m universal use to this day 
The. submarine work which it has been instrumental in accom- 
plishing is incalculable 

Modern Apparatus— A set of ordinary modem diving ap- 
paratus consists essentially of seven parts, viz — (a) An air pump, 
(b) an incompressible helmet with breastplate, or corselet, (c) a 
compressible, or flexible, witerproof diving dress, (d) a length of 
flexible non collapsible air tube, with metal couplings joining it 
to pump and helmet, (e) a pair of weighted boots, (/) a pair of 
lead weights for breast and hack, (g) a lift line Most apparatus 
is fitted with a telephone, and submarine lamps are also largely 
used 

Helmet (figs i, 2 and 3) — The helmet proper is separate 
from tht corselet, and is securtd to the latter by segmental neck 
rings which are provided on both these parts, enabling them to 
be connected together by one eighth of a turn, a catch on the 
back of the helmet preventing any chance of unscrewing The 
helmet and corselet are usually made of highly planished tinned 
copper the valves and other fittings being of gun metal The 
helmet is provided with a non-return air inlet valve to which the 
air supply pipe is attached This valve allows air to pass from the 
pump to the helmet, but not in the averse direction A regulating 
air outlet valve fitted to the helmet enables the diver to control 
the amount of air m the dress, and hence his buoyancy By 
screwing up the valve, he retains the air in the dress, and so 
mimtains or increases his buoyancy, by unscrewing it he allows 
the air to escape, thus causing the dress to become deflated, with 
a consequent loss of buoyancy On reaching the bottom and start- 
ing work, the diver will adjust his valve so as to maintain him- 
self comfortably in equilibrium, altering the adjustment only 
when he wishes to ascend , that is, of course, assuming, as should 
be the case, that air is pumped to him at a uniform rate Thick 

plate glass windows are fitted to the hel _ 

met The front window is detachable from 
the helmet, usually by unscrewing, though 
some helmets are fitted with hinged win- 
dows similar to those used for ships' 
scuttles 

Dress (fig 4) —The diving dress is a 
combination suit which is made of two 
layers of tanned twill with pure rubber 
between, and which envelops the whole 
body from foot to neck, the sleeves being 
fitted with vulcanized rubber cuffs which 
make a watertight joint round the diver’s 
wrists The dress is also fitted with a vul- 
canized rubber collar, which is secured to 
the corselet, or breastplate, of the helmet 
m Such a maimer as to render all water- 
tight 

Ate Ptpe —The diver’s air pipe is flex- 
ible and non-col(apsible At the ends are 1 
fitted metal couplings for securing the V7 
pipe to the pump and helmet respectively *“» » • LTD 

Boots -—To maintain himself m an up- Fl ° «— •mvms dress 
right position under water, the diver wears * ITH UCE0 tECB 
beav% weighted boots (about 3J lb the pair) 

Wm s ku ~»? wo lead weights, 40 lb, each, one on the back and 
one on Om chest, ensure the diver's equilibrium under water 

diver s life line is for use w case of emergency, 
tor hauling OK diver to the surface, and also for making signals, 
the diver and his attendant having a pre-arranged code m which 
' numbers of M jerks on the life line have definite 




meanings When the telephone is provided, the telephone wires 
are embedded 111 the life-line 

Diver’s Telephone (fig 5) — This most useful instrument was 
introduced by Siebe, Gorman & Co and is used to day through 
out the British and many other navies Means are provided 
whereby the attendant at the surface can converse with No 1 or 
with No 2 diver, or with both together He can also put No 1 
diver into communication with No 2, himself hearing their con- 
versation The telephone wires are embedded m the life line, 

_ _ which has metal connections at 

each end for attaching to helmet 
and battery box The divers 
telephone receiver is situated 
generally in the crown of the 
helmet, and the transmitter be 
tween the front glass and one 
of the side glasses The diver 
can ring a bell or buzzer at the 
surface by pressing with his 
chin a contact-piece situated in- 
side the helmet 
Submarine Electric Lamps 
(fig 6) —Very many forms of 
submarine lamps are available 
Of these, the most widely used 
are those which incorporate in- 
candescent electric bulbs, rang 
ing in candle-power from 5,000 
down to about 50, the former 
being supplied with current from 
wTthTttbZITs Ind C o°n"e the surface, the latter being self- 
another contained with accumulator bat- 

teries in a watertight case 

Air Pumps — Diver’s air pumps are of various patterns, depend- 
ing principally upon the depth of water m which work is being 
carried out, since the greater the depth of water the greater the 
quantity of air required by the diver The pumps are of the recip- 
rocating type and are mostly manually operated Fig 7 shows the 
Siebe Gorman two cylinder double acting pump (removed from 
its teak chest) adopted by the British Admiralty Pressure gauges 
are provided which indicate the pressure of air which the pump 
is supplying, and the depth at which the diver is working The 
cylinders are water jacketted to ensure a supply of cool air to the 
diver 

Air Compressors driven by electric motors, oil and steam en- 
gines are sometimes employed In these cases the air is delivered 
into steel reservoirs, the divers’ 
air pipes being connected to an 
ur control panel which receives 
its air from the reservoir, so that 
in case of a breakdown of the 
motive power, a reserve of air 
sufficient to bring the diver 
safely to the surface is assured 
A typical machine of this de- 
scription is shown m fig 8 In 
the pearl and sponge fisheries 
the small boats from which the 
divers work are sometimes pro- 
pelled by oil engines which also 
drive the air compressors , o _ juu 

The type of air pumping ap- marine electric lamp „ t 
paratus employed vanes with the sector 
depth of water and the conditions under which the diving opera- 
tions are conducted Examples of manually operated and power- 
dnven pumps are shown F 

?A“r 8A , lf Supp !r~™ diver’s air supply must be ade- 
quate both in volume and pressure— the volume sufficient to en- 
sure proper ventilation of the helmet, and the pressure fully equal 
to that which corresponds to the depth of water at which the diver 
may be working In fresh air, there is only 03% of carbon di- 
oxide, and, at ordinary atmosphenc pressure, no ill effects are felt 



Fig a — 3000 candle power si 
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until 3% of the gas is present As a diver descends, the pressure 
is increased and the effect of a small percentage of carbon dioxide 
in his helmet becomes greater 

J S Haldane, who conducted deep diving experiments for the 
British Admiralty, found from a large number of analyses of air 
issuing from the diver’s helmet, that i scu ft of air per minutu 
would be needed to keep the percentage of carbon dioxide at a safe 
level This volume of air is required at all depths, so that the ac- 
tual quantities required at different depths down to 231ft are as 
follows — 


Depth in 
fathoms 

Depth in 

Pressure per sq 

phene pressure, in 
lb 

Quantity of air at 
atmospheric pres- 
sure required per 
min by the diver 
cu ft 

O 

O 


j ^ 

5* 

33 

14 7 

30 


66 

293 

45 

j64 

99 

44° 

60 


132 

58 7 

75 

27$ 

165 

73 4 

90 

33 

198 

88 x 

TO 5 

35 


94 0 


3«i 

231 

1028 

12 0 


Effects of Air Pressure on the Diver — When a diver de- 
scends into the sea, the extra air pressure to which he is subjected 
is instantly transmitted to the whole inside of his body At great 
depths his blood vessels and tissues become saturated with nitro 
gen It should be remembered that a gas m contact with a liquid 
on which it has no chemical action is absorbed by the liquid in 
amounts proportional to the pressure of the gas at the time In 
the lungs we have the blood practically m contact with the air, 
which consists of three important gases — oxygen, nitrogen and 
carbon dioxide Of these, the nitrogen alone can remain and 
accumulate m the blood , the oxygen is used up by the tissues, and 
the breathing prevents the pressure of carbon dioxide from in 



FlO 7 — MANUALLY OPERATED 2 CYLINDER DOUBLE ACTING DIVERS 
AIR PUMP SHOWING VALVES AND AIR DISTRIBUTING ARRANGEMENT FOR 
ONE OR TWO DIVERS 


creasing, so that the only gas which accumulates m abnormal 
quantity m the blood when the diver is under pressure is the 
mtrogen 

When gas is forced into a soda water bottle under pressure, the 
water appears to be unchanged so long as the pressure is kept up, 
but the moment the pressure is reduced, by the removal of the 


coik, we see the gas come bubbling oft the liquid J S Hildane 
has applied the analogy to dicing He says “The diver is the 
soda water bottle, and his blood the fluid in the bottle As the 
diver descends, mtrogen under pressure is forced into contact with 
his blood, which takes up the nitrogen from the air So long as he 
stays below under that pressure, his blood appears to be unaltered , 
when however, he rises, the excess of nitrogen that the blood has 
taken up begins slowly to bubble off, if the blood were as fluid as 
water, it would come off as rapidly as from the soda water For- 
tunately for the diver, the blood is a thickish, albuminous fluid, 
in which bubbles do not readily form, and, as far as we can see, it 
can retain about twice the amount in solution that water cm keep 
at any given pressure Every diver knows that it is quite sate to 
come up from a depth of five or six fathoms to the surface as 


Up to 

Pres 

sure 

Lbs 

Time under water 
t e from surface to be- 

Sto 

difft 


ges m 

depths 

Total 
lmt for 

Feet ™ 

per sq 

ginning of ascent 

60 

50 

40 

3° 

— 
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33 54 

IS 
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ouickly i? lit likes, the leison for this will now be easily under 
stood, since at such a depth the blood his only twice as much 
nitiogLii in it as iL has on the surface and therefore, bubblts m 
unlikely to lorm //, hoivivcr, the diver has bien Jo) an j consul 
erable tint, at, say tSojt, and then tomes up too quickly iL is 
almost cert no that bubbles will form and cause serious svmptoms, 
such is par d\ sis of the legs (diver’s palsy), stvere pains in thi 



but the tissues of the body also get saturated with it In the case 
of the blood, the saturation is very quick, it is probable, indeed, 
that the blood leaving the lungs is always saturated to the existing 
pressure but tht tissues take up the gas at a much slower rate — 
a r itt which depends on the blood supply Where this is good, as 
m the brain and spin il cord, the saturation is quick, but m the 
tibrous tissues about the joints, etc , saturation is very slow Those 
tissues winch arc satur ited quickly also give up their surplus nitro- 
gen quickly, and those which saturate slowly also desaturate 
slowly ” 

In ascending, the diver is decompressing himself, and it is this 
gradual decompression that is the most important factor in the 
prevention of accidents from the formation of bubbles of nitro 
gen The dangers are to be avoided by working to the following 
schedule drawn up by Prof Haldane, during which there is but 
little chance of the diver getting dangerously saturated with nitro- 
gen It is important that the diver descend as fast as his air supply 
will allow him, for every minute spent in descending is time lost, 
since his body is becoming saturated 

Compressed Air Illness — Although the rules laid down are 
c ilculatcd completely to prevent compressed air illness, cases do 
sometimes occur, owing to accidents or mistakes, where the diver 
comes up too quickly from deep water In such cases, whether the 
diver has already shown symptoms of compressed air illness or 
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not, he should bs sent down again without delay to the depth at 
whab be bits been working, and kept there for five minutes, after 
which he can start to come up again at the following rates — - 


While the pressure on the pump 
gauge is- 

Pressure should be allowed to fall 
at a rate not faster than— 

Over 30 lb 

Between 30 lb and 15 lb 
” it ” ” m ’’ 

» & in one mmute 
t " ” two minutes 
i ” ” three " 
i" " five " 


life On some deep diving operations, however, a Siebe Gorman Re- 


compiession chambei, as fig 9, is provided, the use of which is a 
much better and more comfortable method of tieatment than 
sending the divei into deep water ag un This chambei is of steel, 
piovided with a bench on which the diver can sit or lie, electric 
light, telephone, etc Windows are provided through which the 
diver can be watched during the process of decompression , a small 
hand air lock attached to the chamber allows refreshments, etc , 
to be passed into him It is usually found sufficient to raise the 
pressure in the chamber to 30 lb , but it should never exceed 
45 lb As soon as the diver is relieved of any symptoms, the pies 
sure is allowed to fall at the following rates — 


When the pressure in the chamber 

Pressure mav bp allowed to f ill it 

a rate not fasla Ilian- 

Between 45 lb and 30 lb 

1 lb in three minuti s 

’ 30 ” ” IS ” 


Below 15 ” 

1 ” ” eight 


Helium and Oxygen for Deep Sea Diving — Some years 
ago the proposal was made by Prof Elihu 1 homson, F R S , of 
Swampscott Mass , U S A , to use helium in place of nitrogen in 
the atmosphere supplied to divers engaged in deep sea work, and 
the practical utility of this suggestion has been demonstrated re 
cently by experiments conducted at the Government Bureau of 
Mines, USA Helium has a solubility in water nearly 40% less 
than nitrogen, therefore, during exposure to compiessed air, nearly 
40% less gas will be dissolved in the watery part of the body 
The rate of diffusion of helium is 2 64 times that of nitrogen, its 
molecular weight being 4 against 28 for nitrogen Helium will 
thus escape from the lungs much more quickly than nitrogen 
during decompression Experiments on animals have so far shown 
that the safe decomposition time for helium and nitrogen is some 
where about 1 to 3 or 4 To reduce the decompiession periods to 
one third or one fourth would be a very great advantage 
Greatest Depths for Useful Work — The greatest depth at 
which useful work has been accomplished by divers is 275ft This 
was at the salvage of the U S A submarine “f 4," sunk off Hono 
lulu, by divers of the United States Navy using the British Ad 
miraltv decompression system described in the present article 
The Spanish diver, Erostirbc, recovered 19,000 worth of silver 
bars from a depth of 182ft Siebe, Gorman & Co ’s chief diver, the 
late Alexander Lambert, salved £70000 worth of Spanish gold 
com from the wreck of the “Alphonse XII” sunk m 165ft off Las 
Palmas W Ridyard brought up £50,000 worth of dollars from 
the "Hamilla Mitchell” lying in :50ft of water These are a 
few examples of treasury recovery notable by reason of the great 
depths involved But there have been many cases where far 
larger sums have been recovered from leaser depths, e g , the case 
of the “Laurentic" in 130ft , sunk during the World War, with 
gold on board to the value of five million pounds sterling, all but 
£40,000 worth of which was recovered by British naval divers 
Then there is the case of the “Oceanic” from which specie, etc , 
to the value of £700,000 was salved by divers 
The sponge divers of the Mediterranean work at a maximum 
depth of about 150ft, but they make exceedingly short stays on 
the bottom, and so, m most cases, avoid risk of pressure troubles 
The pearl divers of Australia usually work at about 120ft Sub 
minne operations on the great majority of haibour, dock and 
bridge works arc conducted at depths of from 40 to 80ft The 
weighted tools employed by divers differ very little from those 
used by workmen on terra firrna Pneumatic tools, worked by 
compressed air conveyed from the surface through flexible tubes, 
are great aids, particulaily in rock-blasting work 
Self contained Diving Apparatus (fig 10) —The first really 
practicable self-contained diving apparatus was designed by H A 
Fleuss working in conjunction with Siebe and Gorman, about 50 
years ago The original apparatus enabled a diver to do good 
work 111 the flooded Severn tunnel in 1882 The diver on that 
occasion had to travel nearly a quarter of a mile through the 
workings— encountering all sorts of obstacles, floating timber, 
etc , on his journey — to a heading m which he had to close an 
iron door and a sluice valve Later, Fleuss and R H Davis 
improved the apparatus considerably The apparatus supplies a 
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factitious, but perfectly respirable air by means of regenerating 
devices, thus making him independent of the surface His dress, 
helmet and boots are ot the ordinary patterns Attached to a 
leather equipment carried on his back is (i) a cylinder of oxygen 
and air in certain proportions (it is dangerous to breathe pure oxy 
gen at pressures above one atmosphere plus, hence the dilution) , 
(2) a reducing valve connected to the cylinder, and passing the 
gas into the helmet through a tube connection at the requisite 
pressure and volume, (3) a watertight chamber, containing 
caustic soda, also connected by tube to the helmet The diver’s 
exhaled air is passed through the caustic soda, which takes up the 
carbonic acid, and, thus purified, comes back into the helmet where 
it mixes with the fresh oxygen and air which is constantly passing 
from the cyhnder This process of regeneration goes on auto 
matically for from 45 minutes to two hours, according to the 
depth at which the diver may be working The apparatus can be 
used at depths down to 150ft 

Recently, Neufeldt and Kuhnke have constructed a diving dress 
of steel and aluminium alloy, which, they claim, enables the 
wearer to do the work of a diver in the ordinary (flexible) dress 
This diving suit is independent of outside air supply, and is de- 
signed to withstand the pressure due to the head of water at 
which the diver is working The diver, therefore, breathes air at 
normal atmospheric pressure, thereby eliminating the effects due 
to excessive an pressure Connection with the ship can be main- 
tained by a cable and communication effected by a telephone A 
diver equipped with the dress has recently (Aug 1928) worked on 
the wreck of the Belgian steamer “Elizabethville,” sunk in 1917 
off Belle Isle, at a depth of 240 feet 

Diving Bells — The first designer of the diving bell may have 
received inspiration from the water spider which makes its home 
in a bell-shaped chamber of silk, anchored, orifice downwards, by 
silken threads to water weeds, etc The hairs which cover the 
hinder part of the spider’s body are long and hooked at the ends, 
and have the power of entangling air, so that, when it dives be 
neath the surface, the insect is partially enveloped m a bubble 
The bell when first made is, of course, full of water To expel the 
water, the spider disengages the bubble of air inside the bell, and 
so displaces a little water, the operation being repeated until the 



Water is replaced entirely by air, the latter being re oxygenated 
by the same process Pressure of water increases with its depth 
Sink a divmg bell to a depth of, say 33ft , and the air inside it 
will be compressed to about one-half its original volume, and the 
bell itself will be half filled with water But keep up a supply of 
air at a pressure a little above that which is equal to the depth 
at which the bell is submerged, and you will not only keep the 
water down to the lower edge of the bell, you will also ventilate 
it and enable its occupants to work for hours at a stietch 
Tradition gives Roger Bacon, in 1250, the credit of being the 


originator of the diving bell, but actual records are not to be 
had Of the records preserved to us, the most trustworthy is 
the description in the Philosophical Transactions of the Royal 
Society, 1717, of Dr Edmund Halley’s bell, constructed of wood, 
and supplied with air by means of two closed barrels, with a hole 
in the bottom, and with a leathern tube, connected at the top, the 
open end of the tube falling below the bottom of the barrel The 



barrels were lowered and raised alternately When the tubes were 
taken into the bell, the pressure of water, acting through the hole 
in the bottom of the barrel, forced the enclosed air into the bell 
Fig 11 illustrates one of several Siebe Gorman ordinary diving 
bells, built of steel, as used during the construction of the Na- 
tional Harbour at Dover Each measured 17ft long by io£ft 
wide by 7ft high, and weighed 35 tons It was lighted electrically, 
and fitted with telephonic apparatus which enabled the bell divers 
to converse with the engineers and crane and compressor attend- 
ants at the surface Air was supplied to the bell by a steam- 
driven compressor housed on the gantry which carried the travel- 
ling cranes for lowering and raising- the bell through the water to 
a maximum depth of 60ft , and also for lowering the concrete 
blocks The air tube for the compressor was connected to a 
non return air inlet valve fitted in the crown of the bell As m the 
case of the diving dress, an adequate supply of air at the right 
pressure is maintained to ensure propel ventilation of the bell, the 
excess escaping at the lowei edge of the latter The bell divers 
were employed m levelling the sea bed in readiness to receive the 
blocks, which weighed 40 tons apiece Having levelled one sec- 
tion, the bell was moved to the next The blocks were then 
lowered, and were placed m position by helmet divers The bell 
divers, clad in woollen suits and watertight thigh boots, worked 
m two hour to three hour shifts The cost of such a bell, with air 
compressor, telephone and electnc lamps, is about £2,000 
The air lock divmg bell comprises a steel working chamber 
similar to the ordinary diving bell already described, with the ad- 
dition of a steel shaft attached to the roof At the upper end of 
the shaft is an airtight door, and about 8ft below this is another 
similar door, the space between the two forming an air-lock. 
When the men wish to enter the bell, they pass through the first 
door and close it after them, and then open a valve and let into 
the lock compressed air from the working chamber till the pressure 
is equalized , they then open the second door and pass mto the 
main shaft, closing the door after them Access to the working 
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dumber is bv ladder, secured Lo the side of the shaft When 
returning to the surf ice, they reverse the operation, opening the 
lower dour, entering the lock and closing the door again, then 
opening a vah e to release the air pressure, when the upper door 
is opened and the men emerge to atmosphere Some bells of this 
type are fitted with two shafts each with its air lock— one for the 
passage of the bdl men the other for materials 

Sec R H Davis, A Dmmg Manual (1920), Report of British 
Admiralty Deep Diving LommiUce (1907), USA Burtau of Mine:, 
Report on possibilities m the use of Helium Oxygen Mixtures as a 
Mitigation of Caisson disease ( 6th Annual Repoit, 1926) ^ ^ ^ ^ 

DIVIDENDS Ordinary dividends are the current or accumu 
latcd net earnings appropriated for and distributed among stock 
holders of a corporation in proportion to their respective hold 
mgs and is determined by the class of their holdings 

In the United States, theie are statutory rules that limit the 
payment of dividends by boatds of directors of corporations 
The most frequent general restriction is that dividends are pay 
iblc h> solvent corporations only to the extent that the value of 
the ussi ts exceed the li ibihties by an amount greater than the 
legal capital, that is, dividends are payable out of surplus The 
major exceptions to this general restriction are made in connec- 
tion with mining corporations operating with wasting assets 
Within the st itutorv limits and the contractual rights in the case 
of preferred stork the authority of declaring and paying divi 
dends is lodged with boards of directors 

Dividends arc usually payable in cash on an annual basis, al 
though on occasions distributions are made in the form of shares 
of stocks The actual pay ment is made to stockholders of record 
It should be noted that a stock dividend issued to a certain class 
of stockholders does not change the equity position of this class 
of stoc kholders 

Dividends on Preferred Stock — Many corporations obtain 
their capital by issuing both preferred stock and common stock 
The preferred stockholders are entitled to a preferential divi 
dend usually at a fixed rate, and the common stockholders get a 
portion of what remains after payment of the dividends on pre 
ferred stock The dividend on preferred stock may be either 
cumulative or contingent on annually determined net earnings 
When cumulative, if the net earnings for any year are insufficient 
to pay m full the fixed raLe on preferred stock, the deficiency has 
to be made good out of net profits earned m subsequent years 
The holders of noncumulative preferred stock have no right to 
dividends with respect to any year when the net earnings are 
insufficient When the reported net earnings, however, are suffi- 
cient to provide for dividends to noncumulative preferred stock- 
holders, the board of directors may still withhold payment of 
dividends itl the interest of the corporation’s financial position 
In tins instance, however, the rights of the holders of noncumu- 
lative preferred stock m the net earnings of the year involved 
are not eliminated 

Wasting Asset Dividends and Liquidating Dividends — 
Wasting-asset dividends and liquidating dividends should be dis- 
tinguished from ordinary dividends The hoard of directors of a 
corporation which is engaged in exploiting a natural resource 
need not determine the amount of depletion in ascertaining the 
net earnings of any ytar available for dividends The amount 
distributed to stockholders of a mining corporation m the form 
of dividends may, therefore, be partly a return of capital This 
leeway given to the boards of directors of mining companies is 
based on the idea that corporations with wasting assets otherwise 
would be converted into investment companies, not the purpose 
for vthith they were originally organized 

Liquidating dividends are, also, a distribution of capital In the 
absence of creditors’ claims and preferred stock, the board of 
directors of a corporation may distribute all or a portion of its 
capital to stockholders In general, however such a distribution 
among stockholders must be sanctioned bv the holders of a large 
majority of the shares Otherwise, the declaration and pavment 
kof liquidating dividends would eUmuute the original purpose of 
Bhc investment 


In the case of liquidating trusts, bankrupt companies and the 
like, liquidating dividends are paid to claimants and various 
classes of stockholders, in so far as the value of the liquidated 
assets permit 

Ex Dividend — When the price of a share of stock is quoted on 
the stock market as “ex dividend" it means that the price does not 
include the dividend which is just about to be paid on it Stock mar 
ket experience has shown that the question of div idend pav ment is 
no lit cly to become germane until the time approaches w hen the pav 
ment is drawing neai Under certain circumstances, there nuj be 
sufficient trading to influence the price of a shaie of stock in contem 
plation of a dividend declaration 

Assuming that no other change occurs in supply and demand con 
ditions, the price of a share of stock between the pavment ot one 
dividend and that of the next should increase as the dividend pavment 
date draws near Then, when the quoted price is officially declared 
ex dividend, the maiket quotation will tend to fall by the net amount 
of the dividend This does not necessarily happen although the tend 
tncy is for stock prices to rise as dividend dates approach It has 
been suggested that potential buyers of shares of stock have a parli 
ahty for those shares of common stocks upon which a pavment ol 
dividend can be expected in the near future It has also been obseived 
that potential sellers may object to parting from the opportunity ol 
receiving a dividend and prefer to await market quotations which are 
ex dividend before effecting sales 

Stock exchange rules govern all cases of ex dividend marking and 
make provisions for various contingencies The New York Stock 
exchange rules with respect to dates on which >hares of stock shall sell 
e\ dividend are as follows 

(1) When transactions are not made for cash, shares of stock shall 
be quoted ex dividend on the full business day preceding the 
record date fixed by the board of directors of the corporation 

(2) When transactions are made for cash, shares of stock shall be 
quoted ex dividend on the full business day following the record 
date 

(3) The board of governors, in anv specific case may, however, 
direct otherwise (See Stock Exchange ) 

Dividend Payments in the United States —Dividend pay- 
ments are a substantial portion of the national income of the United 
States Between 1936 and 1941, according to the estimates of the 
United States department of commerce, these distributions to stock- 
holders did not fall m any one year below $3,000,000,000 During the 
period 1928 to 1930, dividend payments were at an annual rate above 
$5,000,000,000 When compired with a national income (in current 
dollars) ranging between $65,000,000,000 to $96,000,000,000 for the 
period 1936 to 1941, it is evident that the distributive share of the 
national income m the form of dividend payments is a significant 
amount The table shows national income and dividend payments 
(both in current dollars) in the United States for the period 1927 to 
1941, as estimated by the United States department of commerce 


National Income and Dividend Payments in the V S , 1927- fr 



DIVIDIVI, the native and commercial name for the astrin 
gent pods of Caesalpma coriarta, a leguminous shrub of the sub 
family Caesalpimoidtae, growing in open, semi arid regions, espe 
cially above tidal flats of the coast from Mexico to northern 
South America and the West Indies The plant is between 20 and 
30 ft in height and bears white flowers The pods are flattened 
and curl up in drying, they are about f in broad, from 2 to 3 in 
long and of a rich brown colour Dividivi was first brought to 
Europe from Caracas m 1768 The pods yield a high percentage 
of tannin of exceptional qualities 
DIVINATION, the process of obtaining knowledge of secret 
or future things bv means of oracles, omens or astrology, from 
contact with supethuman or divine sources Divination is prar 
Used in all grades of culture The information is commonly held 
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to come directly or indirectly from superior, non human sources DIVING see Divers and Diving Apparatus 

In the Bornean cult of the hawk the divine bird is regarded as DIVINING-ROD The art of using a divining-rod for dis 


knowing the future, or as a mere messenger Divination is 
largely employed to discover the cause of death, where it is 
assumed to be due to magic In some cases the spirit of the 
dead man is held to give the information, in others the living 
magician is the source of the knowledge 

Divinatory methods may be classified as (a) internal, condi 
tioned by change m the consciousness of the soothsayer, (6) 
external (o) Internal methods depend on (i ) sensory or (n ) 
motor automatisms, or (m ) mental impressions, for their results 
(* ) Crystal gazing is analogous to dreams, except that the 
vision is voluntarily initiated, though little, if at all, under the 
control of the scryer Shell hearing and similar methods are less 
common In these the information is gained by hearing a voice 
(» ) The divining rod (q v ) is the best known example of this 
class In mediaeval and modern, times water divining or dowsing 
(qv) has been largely and successfully used Similarly a sieve 
held suspended gives indications by turning, and divination by 
a suspended ring is found from Europe m the west to China 
and Japan m the east The ordeal by the Bible and key is equally 
popular, the book is suspended by a key tied m with its wards 
between the leaves and supported on two persons’ fingers, and 
the whole turns round when the name of the guilty person is 
mentioned Divination by automatic writing is practised in 
China Trance speaking may be found in any stage of culture 
and in many cases the procedure of the magician or shaman 
induces a state of auto hypnotism , at a higher stage these utter- 
ances are termed oracles (qv) and are believed to be the result 
of inspiration (m ) Observation shows that by the aid of mental 
impressions, akin to clairvoyance (q v ), fortunes are told 
successfully by means of palmistry or by laving the cards, for 
the same "he” of the cards may be diversely interpreted to 
meet different cases In other cases the impression is involuntary 
or less consciously sought, as in dreams (qv), which, however, 
are sometimes induced for purposes of divination by the process 
known as incubation or temple sleep Dreams are sometimes 
regarded as visits to or from gods or the souls of the dead, 
sometimes as signs to be interpreted symbolically (b) In exter- 
nal divination the process is by inference from external facts 
The methods are very various (i ) The casting of lots, sortilege, 
was common m classical antiquity Similarly dice are thrown 
for purposes of sortilege, the astragali or knucklebones, used in 
children’s games at the present day, were implements of divina- 
tion In Polynesia the coco nut is spun like a teetotum to dis- 
cover a thief In ancient times the poets were often consulted, 
more especially Virgil, whence the name sortes vtrgilianae, just 
as the Bible is used for drawing texts m our own day, especially 
in Germany (« ) In haruspicatton, or the inspection of en- 
trails, m scapulomancy or divination by the speal-bone or 
shoulder-blade, in divination by footprints m ashes, the diviner 
must take active steps to secure the conditions necessary to 
divination (See also Hepatoscopy ) (*» ) In the case of augury 
and omens (qv ), the behaviour and cries of birds, and meeting 
with ominous animals, etc , may be voluntarily observed (*u ) 
Astrology (q v ) still finds believers among people of good edu- 
cation (v ) In other cases the tie that binds the subject of 
divination with the omen giving object is sympathy The mm P 
of the life-index is given to a tree, animal or other object be- 
lieved to be united by sympathetic ties to a human being so that 
the fate of the latter is reflected in the condition of the former 
(See the articles Augurs, Oracle, Astrology, Omen, etc ) 

Bibliography — BouchG Leclercq, Hislohe de la divination dans 
Vanliquili, Tylor, Primitive Culture, passim, Maury, “La Mattie ct 
l’astrologie," Jo urn Anlh hist 1 163, v 436 , Folklore, 111 , 193 , Cilia, 
Tsht-speaktng Peoples, p 302, Dictionnaire tncyclopidique des sciences 
midteales , xxx 24-96 , Journ 0/ Philology, xm 273, viv ijj, Deubncr, 
De meubattone, Lcnormant, La Divination, et la science de prisages 
ches les Chaldiens, Skeat, Malay Magic, J Johnson, Yoruba Heathen- 
ism (1899) , Encyclopaedia of Religion and Ethics, article "Divination” 
(1911) , R Staebhn, Das Motto der Manttck an antiken Drama (Gies- 
sen 1912), H F A. von Armm, Plutarch Uber Damonen mid Manltk 
(Amsterdam, 1921), 67 pp 


covering something hidden is of immemornl antiquity, and the 
Roman 1 nrgula divvna, used in taking auguries by mi ms of listing 
bits of stick, is described by Cicero and Tacitus The pirticuhr 
form of vtrgula jurcata, or forked twig of hizel or willow dc 
scribed by G Agricola (De re metalhca, 1546), and in Sdnstiui 
Munster’s Cosmography in the early part of the 16th centurv, 
used especially for discovering metallic lodes or water beneath 
the earth, must be distinguished from the general superstition 
The “dowsing” or divining rod dates from its use by prospectors 
for minerals in the German (Harz mountains) naming districts 
111 the 15LI1 century The Schlagruthe (striking rod) or forked 
twig of the German miners was brought to England by the mer- 
chant venturers of Queen Elizabeth’s days for those engaged m 
the Cornish mines As mining declined in Cornwall its use was 
transferred to water finding 

In modern times the professional dowser (qv) is a “water 
finder,” and there has been, a good deal of investigation of his 
claims to be able to locate underground water, where it is not 
known to exist, bv the use of a foiked hazel twig which, twisting 
m his hands, leads him by its directing power to the place where 
a boring should be made A widespread faith exists, based on fre- 
quent success, in the dowser’s power Prof Sir W F Barrett 
was satisfied that the rod twists without any intention or volun- 
tary deception on the part of the dowser, and ascribed the phe- 
nomenon to “motor automatism” on the part of the dowser, a 
reflex action excited by some stimulus upon lus mind, which may 
be either a subconscious suggestion or an actual impression 
(obscure in its nature) from an external object or an external 
mind, both sorts of stimulus are possible, so that the dowser 
himself may infer that the stimulus is an external object (like 
water) Like the “homing instinct" of certain birds and animals, 
the dowser’s power lies beneath the level of conscious perception, 
and the forked twig acts as an index of some material or other 
mental disturbance withm him, which otherwise he could not 
interpret Not all dowsers use a rod Some use a willow rod, 
or withy, others a hazel twig (the traditional material), others a 
beech or holly twig, or one from any other tree, others even a 
piece of wire or watch spring The best dowsers have generally 
been more or less illiterate men, engaged m some humble vocation 
DIVISION, a general term for the action of breaking up a 
whole into parts (from Lat divtdere, to break up into parts, 
separate) Thus, in political economy, the phrase “division of 
labour” implies the assignment to particular workmen of the 
vauous portions of a whole piece of work, in the musical termi- 
nology of the 17th and 18th centuries, the term was used for rapid 
passages consisting of a few slow notes amplified into a florid pas- 
sage, 1 e , into a larger number of quick ones The word is used 
also m concrete senses for the patts into winch a thing is divided , 
eg , a division of an army, an administrative or electoral division, 
similarly, a “division” is taken in a legislative body when votes 
are recorded for and against a proposed measure 
Mathematics —In mathematics, division is the process of find- 
ing one of two factors when their product and the other factor are 
given The given product and factor are called the dividend and 
divisor respectively The factor required to be determined is 
called the quotient In the system of numbers consisting of the 
integers and fractions there is a uniquely determined quotient for 
every choice of dividend and divisor except when the latter is zero 
In dealing with integers, however, the division is possible only 
when the dividend is a multiple of the divisor If the dividend D 
lifcs between dq and d(q-\-i ) — two consecutive multiples of the 
divisor d — then the integer q is called the quotient and the integer 
D—dq the remainder, the process of finding the quotient and 
remainder is referred to as division with remainder Unique dm 
Sion with remainder is also definable in the division of polynomials 
in a single variable x by requiring the remainder to be of lower 
degree in % than the divisor The details of the division process 
are given in elementary arithmetic and in high school algebra 
textbooks (see Arithmetic and Algebra) 

A contraction of the usual division process when the dividend - 
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, polynomial m the variable a and the divisor is x-r is known The use of more than one principle results in what is called cross 
synthetic division Thus, if the dividend is ax^bv^cv+d division From the example it is clear that the second rule, as well 
'* ■ * * J r n - - as the third, has been violated To the three main rules * ™ llrth 


the synthetic division by x—r is arranged as follows 

* * ' ; 1 ll 


fourth 

sometimes added 

[v 4 Division must proceed gradually, that is, the genus must be 

y resolved into the next (proximate) species To leap over the in 

a e * termediate levels, dropping down at once from the widest genus 

The numbers t, / i, ire the sums of the two numbers illicitly (_ 0 jjj e narrowest species, would have little value m organizing the 
above each The remaining numbers are self-cxphn itory The materials under consideration 


quotient and remainder are read from the bottom line, the quo p rom the g^mpi^ glven above, it 

tient is ax t -\-ex+f and the remainder is g Tor instance, the g enera j problems are suggested by the process of division Divi 


i be s 


i that certain 


quotient and remainder when 7 is divided by x+i 

irt seen to be x'— 4* +5V— 5 and —2, respectively, from the fol- 
lowing calculations 

-14-5 S 


sion may appear to be wholly arbitrary If one fundamentum dtvi 
stows is selecLed, the subject matter is organized in one way, but 
a different principle gives a different grouping On the basis of 
skin colour, mankind falls into certain races , on the basis of head 
shape, the racial groups are different What are the “real” races? 
The difficulty of this problem, which has sometimes led anthropol 
ogists to debate the question whether there are distinguishable 
Logic —In traditional logic, division is a technical term for races at all, well illustrates the relation of logical division to more 
the process by winch a genus or wider class is differentiated into its profound problems of scientific method and philosophy It would 
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subclasses or species For example, the genus “Man” (mankind) 
has been divided b> some anthropologists into three broad groups, 
Caucasian, Mongoloid and Negroid These in turn have been di 
vidtd into subclasses — the Caucasian into Nordic, Alpine, 


seem to be clear that in some areas where division is applied, the 
choice of one principle rather than another is merely a matter of 
convenience In the latter part of the 19th century and first half 
of the 20th a strong tendency developed among some groups of 


the Mongoloid into Asiatic Mongoloid, American Indian etc , the logicians and scientists to hold that this is all that is, or ever can 
Negroid into Negro, Negrito and so on Thus, logical division be, the case But the older philosophical and scientific ideal, that 
moves from the more general to the less general, bre iking up it is possible for man to find the real “joints” or dividing lines in 
wider concepts into narrower It is closely lelated to the process nature itself, retained vigorous adherents through this same period 


of classification ( q v ) which moves, however, in the opposite di 
rection, beginning with particulars and moving through an ascend 


Some distinguished biologists affirmed that, however arbitrary 
other classifying terms in their science might be, the concept of 


mg series of classes to the widest possible genus Division is also species remained securely rooted in the objective realities of the 
closely related, in Aristotelian logic, to definition (qv), the animal kingdom It is m general true, however, that the classical 
process of stating the nature of a species of thing by naming the rules of division, which are from traditional Aristotelian logic, are 
genus into which it falls and then giving the differentia of this too formal to be followed strictly by those who work in the 
species that is, the characteristics by which it is distinguished sciences It is frequently necessary, for example, to use one basic 
from other species within the same genus In any scientific or principle for one or more levels of the process of division, and then 
other intellectual work, these processes by which materials are resort to a different principle in order to carry the division on 
organized aie likely to go hand in hand Especially are division down to lower levels Thus, the second half of the third rule is 
and classification so intimately involved with one another that often necessarily and justifiably rejected The example of racial 


they are usually earned on at the same time in actual practice 
The rules of division, which apply also to classification, are 
The division must be exhaustive That is, every member 


division given earlier in this article illustrates the difficulty of using 
a single pnnciple 

A more radical result of the development of logical theory in 


of the genus must be included in one or another of the species the 19th and 20th centunes was the origin of theones in symbolic 
into which the genus is divided In the above example, if there or mathematical logic which tended to displace the traditional 
were men who did not fit into any one of the three broad racial Aristotelian logic altogether in most matters, including that of 
groups, the division would not satisfy the ideal conditions set division Notable in this connection is the theory of types, formu 
forth in this rule lated by Alfred North Whitehead and B A W Russell ( Pnnctpta 

2 lhe division must be exclusive, that is, each of the species Mathematica, 2nd ed [1925]) This approach placed the whole 
must exclude the members of all other species, there must be no problem of classes in a new setting, and directed attention to the 
overlapping among these subclasses This rule can be violated problems of “significant symbolism ” But in spite of these later 
in several ways One is to bring down to a certain level a class technical developments, and in spite of the many limitations of 
which belongs above it, or to bring up to a certain level a class the formal rules of division, the classical conception of the process 
which belongs below it To group together as co ordinate classes of division remains of great value in many areas where it is neces- 
boflks, newspapers, magazines and printed matter would be ll- sary for the human intellect to bring order into a field of scattered 
logical, lor the last term includes the others Nor would it be or chaotic materials (E L Mn ) 

SS pl fu e * ? co ordin ® t f P°“P newspapers, magazines and Military Science -In military science, division ls the term 

dailies, tor the latter is a subdivision of one of the classes An given to a higher formation of an army The infantry division a 

ru ? results from falIure t0 observc Permanent formation of all arms, is provided with everyTiecessary 
t 1 Tlfe dlvlsmn d . . . , , , means of subsisting, marching and fighting independently of any 

* Jr* S' C J ^ 107 a 8ln «’ e Principle by which the other formation Divisions as we know them today were first 
m^ ,nnitm K f Ua ed 0M and as far BS p0ss,ble forrae< * b y lhe French m 1770, but it was not till 100 years later 

S tSte < £r C,Pte "Vi St3g f thC pr ° CC f that theF became a Permanent 'part of the army in peacetime At 
bsBlc pnn fp[e rs jundamentum di- the opening of World War I the French division, which may be 

«ktt stunned, ..v, toed »d ™«d taded p 4 ta I*. ,m ”™, S/ffend S wSi°Sto 
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done so 

In the British army the division had been the highest tictical 
and administrative unit throughout all the wars from the Pemn 
sular to the Boer War , but it did not really become a part of the 
peacetime organization till the period of Lord Haldane’s reforms 
in 1906 At the opening of World War I the British division 
differed in some important particulars from its continental 
counterparts, consisting as it did of three infantry brigades, each 
of four battalions, four artillery brigades, each of three 6 gun 
batteries, one 60 pounder battery, three field companies of engi 
neers, three field ambulances, a signal company and administrative 
units such as the divisional ammunition column a supply train and 
a veterinary section Numerically, it was considerably stronger 
than the average continental division 

During World War I in all the armies the division became the 
tactical and administrative unit Various modifications took place 
in its internal composition by 1918 the strength of the infantrv 
had been greatly reduced, though the number of machine guns and 
automatic weapons had increased, divisional cavalry had dis 
appeared, and the proportion of artillery and administrative units 
was larger The majority of the remodelled armies of the postwar 
period showed similar tendencies m the composition of their 
higher formations The division tended more and more to be- 
come the kernel of peacetime armies The numerical reduction 
of the infantry went hand in hand with a rearmament which 
greatly increased its firepower and its potentialities for attack and 
defense, including defense against tanks Divisional cavalry on 
the other hand was generally reintroduced while the lavish 
artillery allotment necessary for position warfare w„s reduced to 
in amount considered more suitable for mobile operations Fin 
ally, the mechanization of transport considerably increased the 
radius of action of the whole formation 

In the British army, however, these tendencies were perhaps 
less marked than elsewhere The 4 battalion infantry brigades 
were retained, the artillery, signal, engineer and medical units re- 
mained much as before the war and no divisional civalry was 
allotted The great increase m infantry firepower was, however, 
fully maintained, and the mechanization of transport proceeded 
further than in any other army, so that, though the framework of 
the British division changed but little m broad outline, it became 
a far more powerful engine of war than its prototype which took 
the field in Aug 1914 

Cavalry divisions were first formed in war in the time of the first 
Napoleon, but though they became part of the French peacetime 
organization in 1875, the Germans, in common with the majority 
of European armies, had few or none m peace and formed them as 
required on the outbreak of war They usually comprised six 
regiments, organized in two or three brigades, with horse artillery 
and ancillary units Since World War I, in which, after the early 
stages, at any rate in the European theatres, cavalry was rarely 
able to carry out its normal functions, the general tendency has 
been to remodel them as light divisions, of which cavalry forms 
only a proportion of the combatant strength, mechanized units, 
such as armoured cars, motor machine guns, cyclists, artillery and 
mechanical transport, have been added to increase mobility and 
hrepower ( See Army ) 

Umted States Army — The division is the highest tactical and 
administrative command in the United States army in time of 
peace Prior to World War I the regiment was the highest Pro 
visional manoeuvre divisions were assembled in Texas m 1911 
and again m 1913, largely under the influence of conditions on the 
Mexican border 1 heirs, however, was only a transitory existence 
The 1928 divisional organization of the army of the United States 
was a World War I development 

The 1928, or square, divisional organization was lacking in fire 
power and flexibility To remedy these defects, a new, triangular 
organization was evolved Ihis modern structure had its initial 
testing in the Umted States m extensive manoeuvres pnor to 
World War II In actual combat from 1941 to 1945, the new tri- 
angular division proved far superior to the former square type, 
providing increased firepower and being capable of rapid adapta- 
tion to the demands of a constantly shifting type of warfare which 


fiequently involved combinations of land sea and air power 

Initial strength of the triangular division w is set at (12 j officer-, 
6 warrant othcers and 14,615 enlisted men Organizations pro 
videdare division headquarters , headquarters and militnv pohee 
company, signal company, reconnaissance troop, enguieei bat 
tahon, medical battalion (with attached medical troops) , quarter 
master battalion, chaplains, 3 infantry rifle regiments, division 
artillery 

Each infantry rifle regiment has a strength of no officers, x war 
rant officer and 3,229 enlisted men The mterioi organization of 
the regiment includes a headquarters and band, i service com 
pmy, a headquarters company, an antitank company, and 12 let 
tered companies, A to M, inclusive, grouped into 3 battalions each 
ot which has a strength of 28 officers and 904 men 

Division artillery (truck drawn) includes a total of 121 officers 
1 warrant officer and 2,563 enlisted men Interior orginization 
includes headquarters and band, headquarters battery, three 105 
mm howitzer battalions (26 officers and 558 enlisted men to e ich 
battalion) and one 155 mm howitzer battalion 


Armament of the division includes 
Pistols, automatic, cal 45 7,197 

Rifles, U S , cal 30 Mi 6,94 ’ 

Rifles, automatic, cal 30, Browning M1918 A 2 375 

Guns, submachine, cal 45 3 1 

Guns, machine, light, cal 30, M1919 A 4 37 

Guns, machine, Browning, cal 30, M1917 (H) 12. 

Guns, machine, Browning, cal 50, M2, flex 36 

Guns, machine, Browning, cal 50, M2 (HB) 77 

Guns, 37 mm AT 60 

Mortars, 60 mm 81 

Mortars, 81-mm 36 

Guns, 7, mm 8 

Howitzers 105-mm 36 

Howitzers, 155-tnm 12 

Division vehicles 

Ambulances, 1 ton, cross countiy 40 

Cars, light 5 passenger sedan 10 

Cars, scout 16 

Motorcycles, solo 2-, 

Motorcycles, with sidecars 14, 

Tricycle, motor 7 

Trucks 1,326 

Special vehicles 7 

Trailers 267 

DIVORCE Marriage, as distinguished from concubinage or 
promiscuous sexual mteicourse, is a relationship which envisages 
in its inception a lifelong union of the parties Many legal codes, 
however, provide for the dissolution of this union, for various rea 
sons, during the lifetime of the parties Such dissolution is known 
as divorce 

Lower Culture Groups — Among a few uncivilized peoples 
marriage is said to be indissoluble or divorce unknown, and among 
many others divorce is said to be rare or marriage as a rule to 
last for life, but there are also many tribes in which divorce is 
reported to be of frequent occurrence or marriage ot very short 
duration Because of the defective character of the information 
it is impossible to say anything definite about the comparative 
prevalence of lifelong unions and of divorce among the lower 
races in general, or about the duration of marriage at the differ 
ent grades of economic culture compared with one another 
It is interesting, however, to note the universal or almost universal 
prevalence of lifelong unions among some of the lower hunters 
and incipient agriculturists, such as the Veddas of Ceylon, the 
Andamanese, the Orang Mamaq and Orang Akit of Sumatra, and 
the “pure” tribes of the Malay peninsula Somewhat more definite 
than the information we possess of the actual prevalence of 
divorce among the simpler peoples are the statements as to the 
circumstances in which their customs allow it to be practised 
Among a large number of tribes the husband is said to be able 
to dissolve the marriage at will or on the slightest grounds or pre- 
texts, and m the majority of these cases a similar right is granted 
to the wife But we are also frequently told that a man must not 
divorce his wife and a wife not separate from her husband 
without just or good cause The most generally recognized ground 
for divorce is probably adultery on the part of the wife, and 
among some peoples the wife is said to have a right to divorce grtj 
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unfaithful behind A urv frequent cnu=e of divoice is barren 
ness in the wife while the birth of a child nnv make inrrnige 
indissoluble, and sometimes we are told that the wife cm effect 
divorce if Hit husband pro\ es impotent Ollier recognized grounds 
for divorce arc as follows a man may divorce his wife if she is 
1 i/y or ncglicttul, if she suffers lrom a foul or incur ible disease, 
if she becomes too old, if ill her children die or, of course, if she 
desuts him The wife igun, may dissolve the marriage if the 
husband neglects or ill treats her, it he deserts her or if she has a 
strung repugnance to him Among some natives of eastern central 
Af ru a the wife may div orce a husband who fails to sew her clothes 
Vmong tht Shans of Burma, should the husband tike to drinking 
or otherwise misbehave the wife has the right to turn him adrift 
md to retain ill the goods ind money ol the pirlnerslup 
Semitic Peoples — Among Semitic peoples the husband his 
hid or still Ins (he legal right of repudiating his wife at will In 
Bibvlonn, iccording to the luvs of Hammurabi however, the 
wife md even a concubine had certain pecuniary guirantees 
agunsl ulntrarv divorce, and she might also herself in certain 
circumstmces cl um a divorce, or at leist separation lhe right 
of the husband to repudiate his wife it his pleasure is the central 
thought in the system of Jewish divorce law, and the nbbis 
neither did nor could set it aside, although they gradiullv tem- 
pered its seventy bv numerous restrictive measures It cciscd to 
exist in prattne and was at last, in the earlier part of the nth 
century, formally ibolished, whereas the husbind retained the 
right to divorce his wife if a good ciuse could be shown On the 
other hand, the wife has no right to divorce her hush ind But the 
Mishmh d lowed her to sue for divorce, and if the court decided 
that she vns entitled to be divorced the husband was forced to 
give her a bill of divorce although he was supposed to give it of 
his own free will and accord In the modern state of Israel there 
is no distinction between nullity and divorce, the grounds for 
divorce being bigamv , breach of the law of affinity, the wife’s 
idultcrv or relusal of mantal rights, the husbands leprosy, vice, 
ruglcrt, relusal to maintain the wife, impotence or other bodily 
del cits, and behaviour disturbing to common life Divorce may 
also be obtained by mutual consent 
As the ancient Hebrews, so the pagan Arabs let the husband 
repudiate his wife whenevei he pleised, and subsequently this un 
limited customary right was crystallized in Mohammed’s law, 
and it Mohammedan, as at Jewish law, the wife can never divorce 
her husband, although she may take steps leiding to the dissolu 
tion of her marriage When she desires a divorce she may obtun 
from him a release from the marriage contract by giving up either 
her settled dower or some other property, and when Lhe husband 
is guilty of conduct that makes the matrimonial life intolerable 
to the wife or when he fails to fulfil his engagements she his the 
right ol prel erring a complaint before the judge and demanding 
a divorce bv authority of justice But the facility with which 
Mohammedan women can effect a dissolution of tlieir marriage is 
influenced by local custom So also the frequency ol divorce dif 
fers considerably in different parts of the Mohammedan world 
In some parts it is practised to an extent that is almost without a 
parallel, whereas among the Mohammedans of India the husband 
seldom exercises his right to divorce his wife without any special 
reason I his may be due to Hindu influence 
Hindu Practice, — With orthodox Hindus marriage is a relig 
irnis sacrament which cannot be revoked A woman convicted of 
adultery may be deprived of her status and turned out of her 
caste hut even m this case divorce m the ordinary sense is an 
impossibility The law, however, was not always equally strin- 
gent At present the orthodox Hindu law of divorce is more 
or less disregarded by certain low castes m the north of India 
and by many castes, both high and low, in the south, among 
whom usage has superseded texts, agreeably to such u'age the 
granting of a divorce, or the recognition of a divorce as one prop- 
erly made, is the duty of the caste 
Early Greek? and Rcrniam—Among the Greeks and Romans 
m the early days, as among the Hindus, marriage evidently was a 
*i mcm great stability, although m later time* contrary to what 
’* the case among the Aryans of India, divorce became easy and 


frequent Among the Greeks of the Homeric age divorce seems 
to have been almost unknown, but afterward it became an every 
day event in Greece According to Attic law the husband could 
repudiate his wife whenever he liked and without stating any 
motives, while the wife could demand a divorce by appealing to 
the archon and stating the motives for her demand A Roman 
marriage was peihaps at no time indissoluble, but the specifically 
patrician kind of marriage, by conjarreatio , was at any rate very 
nearly so The other forms of marriage, not being of the same 
mystical and sacramental character, could be dissolved without 
difficulty The husband’s legal authority in regard to the dissolu- 
tion of a marriage with mantis ( t e , the legal or customary pro 
vision whereby the wife passed into the almost unrestricted power 
of her husband) wis absolute, whereas in the old law a wife m 
matt it was as little a free party to the act of divorce as a slave was 
a free party to that of emancipation Yet in practice the husband s 
nght was no doubt more or less checked by public opinion and, 
as it seems even by the censors, it was said that for 500 years no 
one took advantage of the liberty of divorce In regard to a "free” 
marriage, which implied that the wife did not fall under the mantis 
of her husband, the rule of divorce was very different the dissolu 
tion of such a m image could be brought about either by mutual 
agreement between both parties or by the will of one party only 
The rules of divorce that were recognized in the case of a free 
marriage were afterward practically extended to marriages with 
matin 1 * , and in the end marriages with mania fell into disuse alto 
gether Toward the close of the republican era and during the 
empire divorce was very frequent among the upper classes, almost 
all the well-known ladies of the Ciceronian age were divorced at 
le 1st once 

Teutonic Peoples — According to the old customary law of 
the Teutonic peoples a marriage could be dissolved by agreement 
between the husband and the woman’s kin, and the husband was 
entitled to repudiate lus wife if she was stenle or guilty of con- 
jugal infidelity and perhaps for some other offenses On the other 
hand the wife had originally no nght to dissolve the marriage 

(E W , X ) 

Divorce Law — Divorce is the dissolution, m whole or in part, 
of the tie of marriage In the main the practice in the legal sys- 
tems of the civilized world is denved from the Roman law and the 
canons of the Christian churches In countnes in which the 
Roman Catholic creed is supreme, subject to certain exceptions 
indicated later, complete divorce a vinculo matrimonii (the bond 
of m image) is not legally possible, though the same result may 
be achieved in rare cases by the ecclesiastical courts declaring that 
the marriage was a nullity The partial decree of divorce a mensa 
et thoro (from bed and boaid), which is the pracbce in the Repub 
lie of Ireland and other Roman Catholic countnes and is repre 
sented m English laws by judicial separation, leaves the parties 
still married, neither being able to remarry during the lifetime of 
the other In the end it was due to the spread of Christianity and 
the authonty of the Church of Rome that marnage came to be 
regarded not only as a civil contract but also as a sacred bond 

How far the Founder of the Christian religion laid down any 
moral law m regard to divorce has always been a matter of contro- 
versy because of the form of His declaration that has come down 
to us and the different conceptions then existing of the connubial 
relations monogimv, so far as a husband was concerned, had not 
in His tune been established The rule of the Mosaic law was ex 
pressed as follows "When a mm hath taken a wife and married 
her, and it come to pass that she find no favour in his eyes, because 
he hath found some uncleanness in her, then let him write her a 
bill of divorcement, and give it in her hand, and send her out of 
lus house And when she is departed out of his house, she may go 
and be another man’s wife” (Deut xxiv, 1 2) 

The Pharisees asked Jesus “Is it lawful for a man to put away 
his wife for every causer” Jesus replied “What God hath joined 
together let no man put asunder” and also said “Moses, because 
ot the hardness of your heirts, suffered you to put away your 
wives, but from the beginning it was not so ” Then came the 
declaration which is the main baas of the canon law “Whosoever 
shall put away his wife, except it be for fornication, and shall marry 
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another, committeth adultery, and whoso marrieth her which is 
put away doth commit adultery’’ (Matt xix, 3-9) Practically 
the same formula was used in thu Sermon on the Mount (Matt v, 
32) and in Luke xvi, 18 and Mark x, 11-12 with the important 
omission of the exception for fornication, and many modern 
textual critics have regarded this exception as the interpolation of 
a scribe 

The Roman Church has always interpreted the exception of 
fornication as applying only to incontinence by the wife before 
marriage discovered by the husband after marriage, and has 
treated it, not as just cause for dissolution of marriage, but as 
invalidating the marriage itself It will be observed also that 
right down to the 20th century incontinence has been regarded as 
a matrimonial 0 fierce only if corflmitted by the wife In most 
countries where the civil law allows complete divorce husband and 
wife are now on an equal footing as to the grounds of divorce 

The Roman Law of Divorce — The history of divorce took 
its earliest colour from that conception of the patna po/estas, 
or the power of the head of the family over its members, which 
enters so deeply into the jurisprudence of ancient Rome The 
wife was transferred at marriage to the authority of her husband, 
in minus, and consequently became so far subject to him that 
he could, at his will, renounce his rule over her and terminate his 
companionship, subject at least to an adjustment of the pecuniary 
rights which were disturbed by such action As early, however, 
as the time of Romulus, it is s ud that the state asserted its interest 
in the permanence of marri lge by forbidding the repudiation of 
wives unless they were guilty of adultery or 01 drinking wine, on 
pain of torfeiture of the whole ot an offender’s property, one-half 
of which went to the wife, the other to Ceres But the Jaw of 
the Twelve Tables allowed freedom of divorce At last the lex 
Julia de adulterus, while lecogmzing a power of divorce both in 
the husband and in the wife, imposed on it, in the public interest, 
serious restrictions and consequences It required a written 
bill of divorce ( Itbellus repndn) to be given in the presence of 
seven witnesses, who must be Roman citizens of age, and the 
divorce had to be publicly registered In this way a wife could 
divorce a lunatic husband, or the paterfamilias of a lunatic wife 
could divorce her from her husband The lex Julia was followed 
by a series of acts of legislation extending and modifying its 
provisions 

In a d 449 divorce was made easier by Theodosius and Valen 
tinian 

The modification m the civil law of Rome effected by Justinian 
under the joint influence of the previous law of Rome and that of 
Christianity was lcmarkable Divorce by mutual consent, hitherto, 
as we have seen, absolutely free, was prohibited except in three 
cases (1) when the husband was impotent, (2) when either 
husband or wife desired to enter a monastery, ind (3) when either 
of them was in captivity for x certain length of time At a later 
period Justinian, under the influence of the Christian idea of 
marriage, placed a further restriction or even prohibition on 
divorce by consent by enacting that spouses dissolving a marriage 
by mutual consent should forfeit all their property and be con 
fined for life in a monastery (which was to receive one-third of 
the forfeited property, the remaining two thirds going to the 
children of the marriage) The prohibitions of Justinian on di 
vorce by consent were repealed by Justin II, his successor 

Justinian further re enacted, with some modifications, the power 
of divorce by a husband or wife against the will of the other 
Divorce by a wife was allowed in five cases (1) the husband’s be- 
ing party or privy to conspiracy against the state, (2) attempting 
his wife’s life, or failing to disclose to her plots against it, (3) 
attempting to induce his wife to commit adultery, (4) accusing 
his wife falsely of adultery, (5) taking a woman to live in the 
house with his wife, or, after warning, frequenting a house in the 
same town with any woman other thdn his wife A husband was 
allowed to divorce his wife for any one of seven reasons (1) 
failure to disclose to her husbind plots against the state, (2) 
adultery, (3) attempting or failing to disclose plots against her 
husbands life, (4) frequenting dinners or balls with other men 
against her husband’s wishes, (5) remaining from home against 
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the wishes of her husband except with her parents, (6) going to 
the circus, theatre or amphitheatre without the knowledge or 
despite the prohibition of her husband, (7) procuring abortion 

The Canon Law — The canon law of Rome was based on two 
mam principles (1) that there could be no divorce a vinculo 
matrimonii, but only a mensa et thoro, 1 e , separation, (2) that 
no divorce could be had at the will of the parties, but only by the 
sentence of an ecclesiastical court It is thus apparent that theie 
was no divorce in the sense in which it was defined at the beginning 
of the article But the canon law held the m image to be null and 
void if ( inter aha) the parties were within certain prohibited de- 
grees of consanguinity or afhnity, and by the middle ages the de 
grees of consanguinity and affinity which invalidated a marrnge 
were so much extended as to make annulment of marriage possible 
on the flimsiest of grounds for example, in the reign of Edv, ird 
III a marriage was annulled because the husband, before his 
marriage, had stood godfather to a female cousin of his future wife 
(Year Book 29 Edward III, f 31) 

GREAT BRITAIN 

In England the law of divorce, being based on the canon law 
of Rome, was practically unchanged until the Matrimonial Causes 
act, 18 J7 Divorce a mensa et thoro could only be granted by 
the ecclesiastical courts, which were invested with this jurisdiction, 
apart fiom a break during the Commonwealth, until 1837 These 
were the courts ot the various dioceses, including that of the arch 
bishop of Canterbury, the court of arches, and that of the atch 
bishop of York, the consistory court of York An appeal lav to 
special delegates appointed by the crown ad hoc, until in 18 j 2 the 
judicial committee of the privy council was given this appellite 
jurisdiction Adultery and cruelty were the main grounds for this 
sort of divorce allowed by the ecclesiastical courts, and the prin 
ciples acted upon by those courts are still those imposed by statute 
upon the present courts in regard to judicial separation, except that 
desertion was added by the 1857 act as a ground for a deciee As 
regards adultery a mere confession by a spouse of her guilt was not 
regarded by the canon law as a safe ground for a decree, if uncor- 
roborated, and in the present practice in cases for dissolution of 
marriage a confession has to be supported by some sort of cir- 
cumstantial evidence m the English court In general the principle 
was accepted, and is still the rule, that if an illicit affection is 
proved and there are opportunities by association to gratify a 
guilty passion, then a prima facie case is made out, justifying a 
decree if there is no defense 

As regards cruelty the definition accepted by the ecclesiastical 
courts as that of the canon law is the same now It was accepted 
by the house of lords in Russell v Russell (1897 AC 395), 111 
which “legal cruelty” was defined as conduct of such a character 
as to have caused danger to life, limb or health (bodily or mental ) , 
or as to give rise to a reasonable apprehension of such danger 
Those who wish to read the classic exposition on the subject of 
legal cruelty should read the judgment of Lord Stowell in the case 
of Evans v Evans (1790, I Hagg Con , 35) Thereafter there 
were innumerable decisions all showing that the court is not bound 
by any cast iron rule in its interpretation of what constitutes 
cruelty within the range of this definition 

Apart from a bare denial the canon law allowed three grounds 
of answer (1) compensate cnmtms was the committal by the 
spouse bringing the charge of the same matrimonial offense in 
which case the petitioner could be refused relief, (2) condonu 
tion was complete forgiveness of the offending spouse by the other 
with full knowledge of the facts Resumption by a husband of 
marital relations with his wife when he has full knowdedge of her 
adultery is conclusive proof of condonation under the English 
divorce law, but resumption by a wife of marital relations with 
a guilty husband, with full knowledge, is not necessarily conclu- 
sive proof of condonatiorf on her part A matrimonial offense even 
ot a different kind revives the former one, even if condoned 
Condonation was a bar to relief, and still is, (3) Connivance 
this is also a bar to relief, and alwajs was, as it was held that a 
man could not avail himself ot a charge if he did not appear with 
clean hands The presumption of law is against connivance, and 
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the intuition must be clearly shown for the court to refuse the 
petitioner relief The petitioner need not be the active agent in 
the adultery of the other spouse He may he guilty of connivance 
merely bj neglect or indiffcience, though in that case the modern 
plea under the English statute lay would probably come under the 
head of conduct conducing, which is in some cises hirdly dis 
tinguishahle from connivance and m ly equally be held a bar to 
relief 

Collation between the parlies for the purpose of presenting a 
false case to the court wis also held by the ecclesiastical courts 
to be a bir to relief whether it was an agreement to give the 
appearance of having committed idultery when none hid occurred 
or merely to withhold mat eri il fuls from the knowledge of the 
court The principle m the words of Lord Stowell is thit there 
is no real injury ‘where (hue is i common agreement between the 
parties to effect their object by Iraud in a court of justice ” It 
ipplics to any agreement not to defend, eycn where the agree 
ment is disclosed to the court In the liw of divoicc m England 
collusion may be held to exist not only yvhen a false ease is pre 
sented but Uso where there is a good case Thus in a suit where 
the husband made provision for the future of his wife pending 
divorce proceedings Lord Mcrnvalc president though granting 
a decree, uttered a warning against any transaction pending di 
vorce proceedings which raised a suspicion of collusion In an- 
other case i divorce petition was dismissed in the first place be 
cause ot in igreement by which the petitioner received a certain 
sum in advance m respect of damiges from the corespondent, and 
lus second petition on i later charge was dismissed because by 
taking such sum he had connived at the further adultery of his 
wife A [arty may show, however, that the negotiations with a 
view to i collusive burgun were ibortive, or that the collusive 
agreement li id been wholly spent m operation 
The riilemaslical courts provided for the pecunury lights of 
the wife bv gr inting to hei alimony during the progress of a suit, 
and i proper illowance after its terminition in cises in which she 
was successtul Such paynients were dependent on the pecunury 
means or faculties, as they were termed, of the husband and were 
subject to subsequent increase or diminution m proper case? 
But the ecclesiastical courts did not deal with the custody of the 
children of the marriage, it being pioliably considered that that 
matter could be determined bv the common law rights of the 
father or by the intervention of the court of chancery 
As regards suits for divorce any substantial delay might lead 
to the imputation of acquiescence or even condonation To that 
extent, at least the maxim vtgihntibus non dormtenttbus jura 
tnbiemunt applied Desertion by either party to a marriage, ex- 
cept as giving rise to a suit for testitution, was not treated as an 
offense bv canon law in England It formed no ground for a suit 
for divorce and constituted no answer to such a suit by way of 
recrimination It might indeed deprive a. husband of his remedy 
if it amounted to connivance, or perhaps even if it amounted only 
to culpable neglect 

Conjugal rights are those rights which a husband and wife have 
to each other’s society, though the exact scope of this consortium 
has not been defined When either party continues to refuse to 
render these rights to the other, they may be enforced by a suit 
for the restitution of conjugal rights Until the grounds of com 
pleti* divorce were equalized in iguy, the procedure of restitution 
was mainly used by wives to shorten the statutory period of do 
xertion, noucwnpliance by the husband with a decree being fol 
lowed by the wife’s petition for divorce on the dual grounds of 
adultery and desertion 

Ini Motion of marriage Is a persistent claim by a person of a 
marriage falsely alleged to have taken place between himself or 
herself and the complainant, who petitions for a decree enjoining 
perpetual silence on the person alleging such marriage m regard 
to it In these days such a remedy is rarely required, though it 
was not an uncommon proceeding when ''Fleet" and other irregular 
marriages were frequent and rights to property were involved 
Ihe procedure might still be useful for obtaining a declaration 
Is to the V ihdiu* ol a disputed marriage m cases where the jiro 
|„ulure under the Legitimacy Ddhration act, 1858, r e enacted in 


the Matrimonial Causes act, 1950, section 17, is not convenient or 
applicable The most historic case in which jactitation arose was 
the duchess of Kingston’s casein 1776, reported m the State Trials 
The only case to be reported for a quarter of a century was in 1950, 
when the petition was granted 

Criminal Conversation — Up to the Matnmomal Causes act, 
1857, a husband could bring an action for damages against his 
wifes paramour (action for criminal conversation) It was 
a common law suit, and the damages were estimated according 
to the loss he was supposed to have suffered by the seduction 
and loss of his wife This procedure was abolished by the 1857 
act and engrafted upon the new procedure m divorce hy way 
of 1 sep irate prayer lor d images against the eorespondent in 
a petition tor dissolution In Theory the danuges aie assessed 
on the same principle, though m practice 1 jury often fixes the 
amount at a figure calculated to inflict a severe punishment on the 
corespondent If a petitioner for divorce or the respondent 
husband dies before the petition comes to trial, the petition is 
"abated,” te, abandoned, the matrimonial tie having been dis 
solved by death But if it is the respondent wife who dies the 
husbands prayer for damages against the corespondent may be 
pursued to trial 

It was for some time supposed after the Reformation that the 
sentences ol divorce pronounced by the ecclesiastical courts ac 
quirtd the effect of allowing remairiagt, and such divorces were in 
some cases granted In the marquis of Northampton’s case in 
the reign ot Edwaid VI the delegates, as one of the steps in a senes 
of political mmoeuvres, pronounced in favour of a second mar- 
riage aftei a divorce a rnensa et thoro They did not purport to 
dissolve the first marriage, ind when Northampton was later con 
vietcd ot treison his first marriage was restored by act of parlia 
ment It was, however, finally decided in foljambe’s case, in the 
44th year of Elizabeth, that 1 marnage validly contracted could 
not be dissolved for any cause In 1670 a private act of parliament 
was granted in the case of Lord de Roos and this was followed by 
another in the case of the duke of Norfolk, submitted in the ses 
sions 1692, 1699 and 1700, meanwhile (1697-98) the earl of Mac 
clesfield had obtained a parliamentary divorce Such acts were, 
however, rare until the accession of the house of Hanover, only 
five acts passing before that period The jurisdiction thus as 
sumed by parliament to grant absolute divorces was exercised with 
great care They were very expensive and, m all, only 229 were 
successfully promoted 

The Acts of 1857 , 1860 and 1866 — The M itrimonial Causes 
act (which came into operation on Jan 1, 1858) embodied two 
mam principles (1) the constitution of a lay court for the ad 
ministration of all matters connected w ith divorce, (2) the trans 
fer to that court, with as little change as possible, of the powers 
exercised in matrimonul matters by (0) the house of lords, (b) 
the ecclesiastical courts, (c) the courts of common law 

The functions of the new court, termed “the court for divorce 
and matrimonial causes” (after 1875, the divorce court, part of 
the probate, divorce and admiralty division of the high court) were 
practically entrusted to the judge of the court of probate (which 
was also established 111 1857), termed the "judge ordinary,” who 
thus m matters of probate and divorce became the representative 
of the former ecclesiastical jurisdiction The parties to a suit 
obtained the right of trial by jury of all disputed questions of fact, 
and the rules of evidence ot the common law courts were made 
to apply An appeal to the lull court was given in all nutters, 
Which the judge ordmiry was enabled to hear sitting alone 

lo this court were transferred all the powers of the ecclesi 
astical courts with regard to suits for divorce 0 rnensa et thoro, to 
which the name was given of suits for “judicial separation,” nul- 
lity, restitution of conjugal rights and jactitation of marriage 
In all such proceedings it was expressly enacted (seebon 22 [com 
prised in sections 33 and 103 of the Judicature (Consolidation) 
act, 1925]) that the court should act on principles and rules as 
nearly as possible conformable to the principles and rules of the 
ecclesiastical courts Judicial separation could be obtained by 
either husband or wife lot adtilleiy or cruelty or desertion con 
Untied for two or more years 



DIVORCE 


There were also transferred to the court powers equivalent to 
those exercised by the legislature in granting absolute divorce 
The husband could obtain a divorce for adultery, the wife could 
obtain a divorce for adultery coupled with cruelty or desertion 
for two or more years, and also for incestuous or bigamous 
adultery or rape or unnatural offenses As has been explained 
above, connivance, condonation or collusion continued to be ab- 
solute bars to divorce, and the court was givei) discretion to lefuse 
relief where the petitioner had been guilty of adultery or conduct 
conducing to the lespondent’s adultery or had delayed unreason- 
ably in prosecuting his suit 

This act assigned a new force to desertion The ecclesiastical 
law regarded it only as suggestive of connivance or culpable 
neglect But the act of 1857 made it (1) a ground of judicial 
separation if continued for two years, (2) a ground in part of 
dissolution of marriage if continued for the same period, (3) a 
bar, in the discretion of the court, to a petition for dissolution, 
though it was not made a bar to a suit for judicial separation 

Secbon 32 provided, in case of dissolution, for maintenance of 
the wife by the husband on principles similar to those recognized 
by the ecclesiastical courts, and section 45 for the settlement of the 
property of a guilty wife on her husband or children By later 
acts of 1859 and 1878 provision was made for altering settle- 
ments made in contemplation or in consequence of a marriage 
The act (section 35) provides also, in all divorce proceedings and 
in those of nullity, for provision for the custody, maintenance and 
education of children by the court It was made obligatory to join 
an alleged adulterer in the suit, and damages (section 33) might be 
claimed against him, and he might be ordered to pay the cost of 
the proceedings (section 34) 

The act of 1857 also provided (section 21) that a wife deserted 
by her husband might apply to a magistrate m petty sessions and 
obtain an order which had the effect of protecting her earnings 
and property, and during the currency of such order of protec 
tion a wife was to be in the same position as if she had obtained 
an order for judicial separation The effect of this section appears 
to have been small, but the Summary Jurisdiction (Married 
Women) act, 1895, now reinforced by the Maintenance Ordeis 
act, 1950, afforded a cheap and speedy remedy to all classes The 
act of 1857 made no provision as to the name to be borne by the 
wife after a divorce , and this omission led to litigation in the case 
of a peei’s wife, in Cowley v Cowley (1901, A C 450), jn which 
Lady Cowley was allowed to retain her title 

By the act of i860 a very important change was made, having 
for its object a practical mode of preventing divorces in cases of 
connivance and collusion or of misconduct of the petitioner It 
was provided that a claim of dissolution (a provision afterward 
extended to decrees of nullity) should in the first instance be a 
decree rnst which should not be made absolute until the expiration 
of a period then fixed at not less than three months, but by sub 
sequent legislation enlarged to not less than six Under a general 
court order, as authorized by statute, the period was later cut 
down to six w eeks During the interval which elapsed between the 
decree nisi and such decree being made absolute, power was given 
to any person to intervene in the suit and show cause why the 
decree should not be made absolute, by reason of its having been 
obtained by collusion, or by reason of material facts not having 
been brought before the court At any time before the decree was 
made absolute, the queen's proctor, if led to suspect that the par- 
ties were acting in collusion for the purpose of obtaining a divorce 
contrary to the justice of the case, might under the direction of 
the attorney general intervene and allege such case of collusion 
It was established in Sloggett v Sloggett (1928, P 148, 44 The 
Times L R , 394) that it was open to the king’s proctor by direction 
of the court to intervene during the progress of a divorce suit 
before decree msi and to call new evidence, not only when collu- 
sion is in question but in regard to other matters 

By an act of 1866 the court was given power to order a guilty 
husband to make provision for the maintenance of his former 
wife on the marriage being dissolved, and by an act of 1907 the 
court was enabled m suitable cases to order the husband to make 
similar provision when he was the petitioner and she the guilty 
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spouse Additional powers to make orders for maintenance were 
given to the high court by the Matrimonial Causes act, 1930 
From time to time the law of evidence in the divorce court was 
varied by statute until m r869 it was enacted that no witness in any 
proceeding should be asked or be bound to answer any question 
tending to show that he or she had been guilty of adultery, unless 
in the same proceeding that witness had given evidence in disproof 
of the alleged adultery This was still the law at mid 20th centur> 

The 1912 Commission Report — The royal commission on di- 
vorce and matrimonial causes, after sitting for three years, com 
pleted its monumental labours in Nov 1912 and by 1 majority re 
port recommended important changes m the substantive law of 
divorce The more important recommendations of the majority 
report were as follows (1) hearing of divorce locally by commis 
sioners of the high court, (2) powers of magistrates to make orders 
having the permanent effect of a decree of judicial sepaiation to 
be abolished and replaced by a simple process in the high court, 
and husbands to be entitled to separate orders on the grounds of 
cruelty, habitual drunkenness and wilful desertion, equally with 
wives, (3) amendment of law so as to place the two sexes on an 
equal footing as legards the grounds of divorce, (4) five new 
grounds for divorce to be desertion for three years, cruelty, incur- 
able insanity after five years’ confinement, habitual drunkenness 
found incurable after three years from first order of separation 
and imprisonment under commuted death sentence, (5) habitual 
drunkenness as a ground for judicial separation, (6) provision for 
overcoming difficulties of jurisdiction as to domicil and residence , 
(7) unsoundness of mind, actual or incipient, at the time of the 
marriage, if unknown to the petitioner, and the fact that a spouse 
was suffering from a venereal disease unknown to the other, or 
the wife pregnant by another man, both at the time of the mar- 
riage, to be grounds for nullity, ( 3 ) provision for proceedings in 
forma pauperis, (9) no reports of divorce suits until a case is 
finished, and divorce judges to forbid or limit reports at their dis- 
cretion 

In their minority report the archbishop of York (Cosmo Gordon 
Lang), Sir William Anson and Sir Lewis Dibdm confined their 
recommendations to placing the sexes on the same basis as to 
grounds of divorce and to accepting the above recommendations 
as to the ground for nullity, plus that of wilful refusal to consum- 
mate the marriage 

By the Matrimonial Causes act, 1923 (sometimes called the Ent 
whistle act from the name of its chief sponsor), it was provided 
that since July 18, 1923, any act of adultery by a husband would 
entitle his wife to a divorce This act was repealed but re- 
embodied m the Judicature (Consolidation) act, 1925 Thus the 
royal commission’s proposal in (3) above was earned into effect, 
and an immense change made in the law of divorce, in keeping 
with the spirit of the Sex Disqualification (Removal) act, 1919, 
but in contradistinction to the principle which actuated the divorce 
statutes of the 19th century Thus a woman might now divorce 
her husband for a single act of infidelity As a consequence of 
the alteration m the law the number of wives’ petitions increased 
m a marked degree Moreover the procedure of restitution of 
conjugal rights, mostly utilized up to 1923 for the purpose of short- 
ening the statutory period of two years for desertion, became ex- 
tremely rare 

By the Administration of Justice act, 1920, provision was made 
for the local hearing of undefended divorce suits on assize Under 
the Legal Aid and Advice act, 1949, replacing and vastly extending 
the previous rules relating to poor persons, special provisions were 
made for persons desirous of petitioning for divorce solicitors and 
counsel acting for assisted persons arc paid out of a special legal 
aid fund to which persons aided may be asked according to their 
income and assets, to contribute This brought divorce within the 
range of people whose small means formerly discouraged this re 
sort to the court 

By the majority of three law lords to two the house of lords in 
Russell v Russell (1924, AC 687) effected a retrograde move 
ment m the law of evidence by denying to spouses the right of 
stating on oath anything as to the possibility of marital access, if 
such evidence would tend to bastardize a child The judge of firsf j 
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instinct ind three lords justices of appeil hid admitted the evi 
deuce in question and the majority decision reversed the actus 
toined pnctit c of the divorce court I he decision invoked undue 
hardship especi illv oil poor litigant" though subsequent judgments 
reduced its i ffcct to the lowest possible range Theliw w is titered 
b> si itutc in 1 949 when it was primded that the evidence of a 
spouse should he admissible 

\otihk aftti World War I tht ittitudc of the court clnngid in 
MVtril import ml respects in the direction of grcatei hurnanitv 
1 oid Met riv ilc in his judgment in II ihon \ II ihon (i y*o, V 20) 
showed Ih it in exercising his discretion in favour ot a spouse who 
Ind lnmselt hem guilty of idultcrv, such action wis not ineon 
sistint with Hie interests of morilih at large In exercising dis 
cretion four points should be considered fi) the position ind 
interest of inv ilnldrtn ot the lnitinge, (2) the possiluhtv ot the 
mirmge of the pilitionei ind the jairty with whom misconduct 
hid been committed ( j) the prospect of leconuhation of the 
liushind ind wife (j) the interest thit the petitioner should be 
ible to marry and live respectably To these four points \ iscount 
Pinion the lord ihancellor added a fifth in Blunt v Blunt (1943 
AC si 7 1 ‘ tuintly the interest of the eomnumity it large, to be 
judgid hv lminlaimng a true btlanee between respect for the 
binding smclitv of m image and the social consider ilions vvhuh 
m ike it contrary to public policy to insist on the mainten mcc of a 
union which h is uttcilv broken down ” The old rule that a guilty 
molliei was not entitled to access to her children wis overcome 
hv the derision of the court of appeal in B v B (1924, I’ 174') 
On the other hand one result of equali/ing the grounds of divorce 
w is the marked increase in the number of wives’ suits m winch 
tht 1I1 irgc w is based on a solitary incident it a hotel In March 
njaS I ord Merrivile called a halt to this kind of petition by de 
cliring that he would not grant decrees m cases where the real 
fnls seemed to be cloiked by an artificial procedure 
Bv the Judicial Proceedings (Regulation of Reports'! act iq’6, 
the reporting of matrimonnl ciuses hv newspapers was limited to 
the mmes, address and occupations of the parties and witnesses 
legil submissions, summings up and judgments and verdicts of 
juries Thus the recommendation of the divorce commission (9) 
above was dealt with in more dnstic fashion thin was proposed 
The Matrimonial Causes Act, 1937 — This ict vv is promoted 
bv a priv ite member of parliament A P (liter Sir Alan) Herbert 
and after discussions m both houses of pirbiment was iinillv 
passed in Julv 1937 to take efteet from Jan 1 10, S ltwaskirgelv 
based upon the reiommendations of the royal commission pub 
lished in 19x2 fo adultery as giounds for divorie were added 
desertion for three years, cruelty, and unsoundness of mind re 
girded after five years’ duration as incurable No divorie pro- 
ceedings could be initiated until three years after the date of mtr 
ruge, but the courts were given power to reduce this period in 
cases of exceptional hardship or depravity The act tneretsed 
the grounds of annulment of marriage, in one case, at least, a post 
nuptial matter (wilful refusal to consummate) was made a ground 
of annulment and not dissolution, this being due to the pressure 
of those who did not wish to see grounds of divorce further in 
cicased A further feature of the ict was that it laid no compul 
sion whatever upon the church in the nutter of reniurn tge of di 
v orced persons le tvmg the church fret to recognize or not the law 
of the land But, as was said in Weaih < rlt y v H < at her h v (1947, 
■VC o?S) by Lord Jowitt, the lord chancellor ‘ I he marriage 
wiiieh is contemplated m the Book of Common Priver is a life 
long union which imposes an obligation on the one spouse tow ink 
the other ‘to love and to cherish till death us do pirt ’ lhe fact 
is (hat the lm of the land cannot be co-extensive with the law of 
morals, nor can the civil consequences of marmge be identical 
wj th its religious consequences What marriage me ins to difterent 
per ons will depend upon then; upbringing, their outlook and their 
religious belief " Problems as to what are adequate grounds for 
divorce ate to he solved “not upon a consideration of the Christian 
doctrine uf marmge as laid down in the Book of Common Priver, 
but on the true eimstruetiwi uf the relevant Acts of Pirlnment ” 
' Matrimonial Causes Act, 1950 act , imun g other 
i«gi, cmistiltd Hid tin hw relifmjcjiu divorce JJj section 1 


either spouse might get 1 decree on the grounds of (1) adultery, 
(2) desertion without cause for a period of at least three years 
immedt itely preceding the presentation of the petition, (3) cru- 
elty, (4) the respondent s being incurably of unsound mind and 
hiving been continuously under cire ind treatment tor at least 
fi\e >ears immediately before thf* petition In addition, a wife 
might petition on the ground that her husband had, since the cele 
bntion of the marmge been guilty of rape, sodomy or bestiality 
Section 2 forbade pre Lntations of petitions for divorce during the 
fir-4. three veirs ot a marriage except where, in cases of excep 
tionil hardship or exceptional depnvitv a judge, after consider 
mg the intei ests of any children of the m image and the question 
of reasonable probability of reconcilution otherwise allowed 
A successful petitioner is first granted a dcciee nisi, once that 
decree is m ide absolute and the time lor appeal Ins pissed, or the 
appeal has been dismissed, both the divorced persons may remarry 
Jurisdiction m Divorce Petitions — The act of 1857, which 
inUoductd judicial dissolution for the first time made no specific 
provision for jurisdiction of the courts of England (and Wales) 
in divorce suits Tor a =hort time the courts held that they were 
competent to entertain divorce petitions on the basis of the (Bnt 
ish) nitumihtv ot the pirtics This basis gave way to one in 
which the residence of the parties was made the decisive factor, 
this having been the test (by reason of the Statute of Citations, 
1531) of jurisdiction in the ecclesiastical courts But in 1895 
was finally esl ihlished, in Le Manner v Le Mesuner AC 517 
(a decision of the judicial committee of the privy council which 
hid been accepted as stating also the law of England), that courts 
hive jurisdiction to entertun divorce proceedings only where both 
the parties are domiciled in England at the commencement of the 
proceedings, the place of celebration of the marriage not being 
relevant for this purpose The rule of English law being that a 
wife autom ttically has the domicil of her husband, much in- 
justice resulted thus, if an English wife were deserted by her 
husband who had gone abioad and changed his domicil, she would 
have to go to the courts of that country for her remedy, always 
supposing that it was a country which acknowledged divorce In 
1937 ind in 1944 certain statutory exceptions to this rule were 
enacted, but the main exception was first introduced in 1949 and 
then consolidated in the 1930 act In the case of pioceedings, 
imong other things, for divorce, even though the husband is not 
domiciled m Englmd the English courts have jurisdiction if the 
wile is resident in England and has been ordinarily resident there 
for a period of three years immediately preceding the commence 
rnent of the proceedings and the husband is not domiciled in any 
other part of the United Kingdom or in the Channel Islands or 
m the Isle of Man Where the courts take jurisdiction under this 
new provision, they are ordered to determine the issue in accord 
ance with the law which would be applicable in a normal case , 1 e , 
where both parties are domiciled in England at the time of pro 
ceedings In such a case, it seems, though it has never been de 
cisively determined in the courts, that an English court will apply 
only the English domestic law of divorce, disregarding the law of 
the husband’s domicil by which divorce might not be permitted 
English courts will only entertain divorce petitions relating to 
’Christian” m images This ixpression relates not to Christianity 
as a religion but to the concept of marriage acknowledged and 
recogm/ed hy that religion, so that non Christians whose concept 
of marriage m the defined aspects, is identical with that of Chris- 
tians are entitltd to have their mirnages recognized and adjudi- 
cated upon m English courts Indeed, as Lord Sumner said, the 
phrtse “Christi imty is part of the law of England” is "reallj not 
law , it is rhetoric ” The “Christian” concept asks only that the 
marriage should be a “voluntary union for life of one man and 
one woman, to the exclusion of all others ” Thus, both Jewish and 
Japanese mam tges, among others, comewithm this definition, but 
poljgamous marriages in so far as divorce is in issue, cannot be 
adjudicated upon in England The mere fact that a marriage may 
he terminated b> umlateial action of a party would not take that 
mirrnge, if it were otherwise within the definition, out ot the 
scope of the "Christi in” mam ige 
Summary Proceedings for Separation — 1 he legislature 
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sought to extend the relief afforded bv the courts m matrimonial 
causes by a procedure fairly to be considered within the rearh of 
all classes In i8gg an act was pissed which re-enacted in an 1m 
proved form the provisions of an act of 187S of similar effect 
By the act of 189? power was given to a married woman whose 
husband ( 1) has been guilty of an aggravated assault upon her 
within the Offences against the Person act, 1861, or (2) his been 
convicted on indictment of an assault on her and sentenced to pay 
a fine of more than £5 or to imprisonment for more than two 
months, or (3) has deserted her, or (4) has been guilty of per- 
sistent cruelty to her or of wilful neglect to maintain hei or her 
infant children and by such cruelty or neglect shall have caused 
her to leavi and hoc apart from him, to apply to a court of sum 
marv junsdiction and to obtain an order containing all or any of 
the following provisions (x) that the applicant be not forced to 
coh lbit with her husband, (2) that the applicant have the custody 
of any children under 16 years of age, (3! that the husband pay 
to her an allowance not exceeding £2 (later £5! a week (The 
words in italics above were repealed by the Separation and Main 
tenance act, iqas, with the result that a wife might apply to the 
magistrates notwithstanding that she had not left her home be 
cause of her husband’s neglect and cruelty ) The act provided 
that no married worn in guilty of adultery should be granted relief, 
but with the very important condition, altering the rule of the 
common law, that the husband should not have connived at the 
adultery or conduced to it by wilful neglect or by misconduct or 
otherwise Reforms were made m this branch of the law in 1949 
and 1950 

Scotland and Ireland — So far as matrimonial laws are con- 
cerned Scotland and Ireland are just as independent of the Enghsh 
law as are foreign countries 

In Scotland marriages may be judicially dissolved for two 
causes, adultery and wilful desertion, these being the grounds at 
common law Wiliul desertion for three years was made a statu- 
tory ground of divorce in 1938, and tour new grounds were added 
incurable insanity after care and treatment as an insane person 
for five years, crueltv, sodomy, and bestiality Actions for ju 
dicial sepantion also are available Condonation, connivance and 
conduct conducing (the latter pleaded as lenocimnm) are bars to 
relief A petitioner’s adultery is no bar to a divorce but may be 
set up by the accused spouse by way of counteraction (delay in 
prosecuting the suit has to be considered by the court but is rarely 
a bar to relief) I he lord advocate has much the same powers as 
the king s proctor in England in matters of collusion 

In Ireland by aitide 41 of the constitution of Eire (te , of the 
Republic of Ireland) the family is recognized as “the natural 
primary and fundamental unit group of Society, and as a moral 
institution possessing inalienable and imprescriptible rights, an- 
tecedent and superior to ill positive liw ’ In consequence, the 
stale is pledged to guard with special care the institution of mar- 
riage, on which the family is founded, and to protect it against 
attack The same article provides that no law shall be enacted 
providing for the grant of a dissolution of marriage Further, no 
person whose marriage has been dissolved under the civil law of 
any other state, hut which is a subsisting valid marriage under the 
law of the Republic of Ireland, shall be capable of contacting a 
marriage in Ireland during the lifetime of the other spouse Thus 
no divorce may be granted in Ireland, and foreign dissolution de- 
crees will only be recognized where given in the court of the com 
mon donucil of the parties Proceedings for nullity and judicial 
separation may still be brought in Ireland 

Divorce in Northern Ireland is controlled by a Matrimonial 
Causes act of 1939 Either party may petition on the grounds of 
adultery, desertion for three years, cruelty and insanity after live 
years’ care and treatment, and a wife may petition on grounds of 
rape, sodomy or bestiality 

COMMONWEALTH OF NATIONS 

In Canada, though divorce is a matter exclusively within the 
control of the dominion parliament, that body did not see fit to 
piss any general overriding act with the result thit the divorce 
laws of the ten provinces which remain in force until altered or 
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repealed bv dominion legislation vary consideiably The prov 
mces of British Columbia Alberta, Saskatchewan and Manitoba 
adopted English law after 1857 (1838 for the first named 1870 for 
the other three), so that their courts have jurisdiction, as was 
available m England after the Matrimonial Causes act of thit 
year, to grant decrees of divorce As to Ontario, by a dominion 
act of 1940, the English law of divorce as in July 1S70 was made 
to apply therein the idei behind the date chosen m this enactment 
was to make the law of Ontario uniform with that of Manitoba, 
Saskatchewan and Alberta In the case of Nova Scotia New 
Brunswick and Prince Edward Island, English law was introduced 
well before 1857, but, by legislation of the provinces themselves 
(effected before the dominion was established 111 1867), the power 
to grant div orce v\ as gn en to the respectiv e provincial courts 1 lie 
courts of Quebec were not given divorce jurisdiction “Marriage 
can only be dissolved bv the natural death of one of the parties, 
while both live, it is indissoluble” the law is the same foi New- 
foundland incorporated as a province of the dominion in 1949 In 
1925 the dominion parlument, following the provision of the Eng 
hsh act of 1923, enacted that m those provinces possessing divorce 
jurisdiction a petitioning wafe need not prove more than the adul 
tery of her husband 

In Australia the grounds of complete divorce vary according to 
the state but are generally wider than in England including con 
duct which would only justify a judicial sepantion in Lngland 

In New Zealand the grounds of absolute divorce are ( 1 ) adul 
tery, (2) wilful desertion for three years, (3) hibitual drunken 
ness for four years coupled with cruelty or desertion bv the hus 
band and neglect of household duties by the wife, (4) conviction 
and sentence of imprisonment for seven years or more for at 
tempting to commit the murder of the petitioner, or wounding 
of the petitioner or a child of the parties, (5) conviction for the 
murder of a child of the parties, (6) incurable lunacy for H least 
ten years, including confinement for seven of these years, (7 ) fail 
ure to comply with a decree for restitution of conjugal rights, 

(8) tluee years of separation agreed either orally or in writing, 

(9) a three years’ lapse of time after the making of a New Zealand 
decree of judicial separation, (10) rape, sodomy, bestiality A 
married woman m New Zealand who, if a feme sole , would be 
domiciled there, may present a divorce petition m New Zealand, 
regardless ot her husbands domicil elsewhere, providing that they 
have been living apart for at least thiee years 

In the Union of South Africa the Roman Dutch law is in op- 
eration for the most part, the grounds of divorce being ( 1) adul- 
tery or unnatural offenses, (2) malicious desertion, (3) lifelong 
imprisonment, (4) five years’ imprisonment after declaration 
that the respondent is a habitual criminal, (5) incurable insanity 
after seven years 

EUROPE 

As regards European countries, there is no complete divorce 
where the Roman Catholic Church still preserves its ancient pow- 
ers and influence 

Italy, Spain, and Portugal — In Italy a husband may secure 
a divorce a mensa et thoro on the ground of lus wife’s adultery 
The wife is entitled to the same decree if her husband keeps a con 
cubme m such a way as to constitute a grave indignity to his wife, 
or if he voluntarily deserts her or fails to make a home for her, 
or is guilty of violence, threats or cruelty endangering her safety 
or health, or if he is sentenced for a grave crime The Italian 
courts do not recognize foreign divorces relating to Italian sub 
jects, but if a national of a foreign country celebrates his marriage 
m Italy and then gets a decree of divorce in another country, this 
decree, under certain conditions may be enforceable m Italy 
through special proceedings ( deliberazione ) in a court of appeaL 
In Spam and Portugal the law is pi actually the same as m Italy 

France — In Trance the law of divorce has had a chequered his- 
tory Before the Revolution the Roman canon law prevailed, mar 
nage was considered indissoluble and only divorce a mensa 1 et 
thoro, known as la separation d'habitatwn, was permitted, though 
it would appear that m the earliest age of the monarchy divorce 
a vinculo matrimonii was allowed But the French Revolution^ 
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swept away marriage among the institutions which it overwhelmed, 
and by the law of Sept 20, 1792, so great facility was given for 
divorce a vinculo matrimonii is pi iclicallv to terminate the obli 
gations of marriage A reaction came with the Code Napokon yet 
even under that system of law divorce was fairly cis> On the 
restoration of the monarchy m 1816 divorce a vinculo was abol- 
ished 

Divorce was re enacted by a law of July 27 1884, the provisions 
of which were simplified bv laws of 1886 and 1907 But a wide 
departure was made by these laws from the terms of the Code 
Nrpoldon Divorce by consent was not permitted, and the follow- 
ing became the causes for which divorce was allowed (1) adul- 
tery by either party to the marriage at the suit of the other, 
without in the case of adultery by the husband the aggravation 
of introduction of the concubine into the home required by the 
Code, (2) violence (evch) or cruelty (scwa'i) , (3) injures 
graves, acts reflecting on honoui or reputation and such things as 
unjustihable refusal of marital rights 01 habitual drunkenness, and 
(4) peine afflictive U mjamanle, a legal punishment involving 
coiporal confinement and moral degradation 

In addition to its recognition of full divorce, the French law 
recognizes separation dc coips The grounds are the same is those 
for a divorce, and if a separation dc corps has existed for three 
years, it mav be turned into a divorce upon the application of 
either party to the court 

On a divorce both parties are at liberty to remarry The 
husband could remarry at once, but the wife ( article 296 of the 
Code) was only allowed to remarry after an interval of ten 
months By the let of 1907 this article was abolished and the 
wife allowed to remarry as soon as the judgment or decree grant- 
ing the divorce hid been entered, providing 300 days had elapsed 
Under the law of March 26, 1924, article 293 was amended in 
favour of greater, but not complete, freedom of remarriage of the 
parties divorced, not still m a state of wedlock The publication of 
divorce proceedings in the press is forbidden under Jieavy penal 
ties After a divorce the wife may not continue to use the name 
of her divorced husband An appeal may be brought against a 
decree of divorce within two months, and a decree made on appeal 
is subject to revision by the court of cassation within two months 
A decree must be transcribed in the register of civil status before 
it becomes absolute (C/ Woodland v Woodland, 44 The Times 
L R 495 ) 

Germany —In Germany, the absence of a peace treaty after 
World War II delayed re establishment of 1 uniform code In the 
British zone of control in western Germany, law no 16, pirt 2, 
Rccht der Eheshetdtmg, followed closely the old pattern of Ger- 
man law Divorce might be decreed for adultery, violation of 
marriage duties, disreputable or immoral conduct ( Ehevei feltlm 
gen), mental derangement, mental diseases which make ‘ spiritual 
companionship” impossible or infection with contagious and re 
pulsive diseases Petitions bn these grounds had to be “morally 
justified,” especially in relation to the duration of the marriage, 
the age of the parties and, where relevant, the circumstances in 
which the disease was contracted If the parties had not kept a 
common household for three years and if there was a "deep rooted, 
incurable disruption of the marriage bond,” again div orct might be 
granted In certain circumstances, a woman retained her hus 
band's name after divorce but, unless she gave birth to a child 
within the ten months after dissolution, she might not marry again 
within that period (section 8) 

Other European. Countries, — In Austria the grounds for 
complete divorce are adultery, conviction for a crime for which 
the penalty could be five years’ imprisonment, malicious desertion, 
cruelty or Conduct endangering life or health, and invincible aver- 
sion A judicial separation is allowed on the same grounds, and 
also by mutual consent. In Hungary the law is very similar 

Dissolution of marriage by mutual consent is allowed in several 
European countries Thus in Belgium this course is permitted, 
subject to the approval of the court The other grounds of com 
plete divorce in Belgium are the adultery of the wife, the adultery 
S^of the husband only if he has brought a concubine to the home, 
per u city and conviction for an infamous offense The law on separa- 


tion was modified by a law of March 20, 1927 There lias to be 
an interval of ten months before remarriage in the case of the wife 
Divorce by mutual consent is also permitted subject to proceed 
ings which take a year to complete 111 these cases, three years must 
elapse before either party may remarry In Switzerland divorce 
by mutual consent was abolished in 1912, grounds for divorce are 
adultery, cruelty or dishonourable treatment, wilful desertion for 
three years and incurable insanity or mental disease of three years’ 
duration, and in cases of gross antagonism a couple may be granted 
a trial separation for two years, followed by a divorce if there is 
no reconciliation The ground most relied on, however, is that of 
“conjugal disturbances” under article 142 of the code 

In Sweden a divorce is granted after the expiry of a year from 
the date of a judicial separation allowed on the ground of aversion, 
if thue has been no reconciliation, other grounds of divorce arc adul 
terv, six \ cars’ absence bv one spouse without news, insanity for three 
years, conduct endangeung life and empusonment for life These are 
judici il grounds, but a divorce may also be pronounced by means of the 
roial prerogative against a person who has been the subject of a 
sentence for a grave crime, or on pioof of violence, insobriety or 
prodigality In Noiway and Denmark the giounds are very similar 
md m the former country a royal decree of divorce may be obtained 
by mutual request after three years of sep nation In the Netherlands 
judicial sep nation is allowed on the usual giounds of the canon law, 
and complete divorce can be secured for each of the following giounds 
adultuv, wilful desertion for five years, unnatural offenses, life lm 
pnsonment and absence for ten sears The court sits in camera 
The USSR — In Soviet Russia, 111 place of the previous procedure, 
under which a divorce was rigistticd by either spouse alone without 
assigning reasons, a decree of 1944 provided for a judicial procedure 
for divorce In 1947 a decree prohibited marriages between soviet 
citizens and foreigners Under the imperial law the grounds for 
divorce used to be adultery, bigamy, impotence at the time of mainage, 
absence of one spouse without any news for five years, exile to 
Sibciia and loss of civil lights (St H , C Mo , J E S S ) 

UNITED STATES 


In colonial times the only available method of dissolving a marriage 
was bv act of a legislative assembly, and such power was exercised 
by some state legislatures but later was denied by constitutional pro 
visions in all but a few states Divorce is to be distinguished (1) 
from a decree of annulment of marriage, which is a judicial deter 
mimtion that no legal marriage has ever existed betw etn the parties , 
and (2) from a decree of separation, which permits or commands the 
parties to live apart, but does not completely and for all purposes 
sever the marriage tie 

Divorce Rate — Statistics concerning divorce have been gathered 
by the U S department of labour, the bureau of the census and the 
national office of vital statistics The litter agency collated data 
showing that the ratio of divorces to population rose steadily after 
1867 with the- exception of temporary dips in the genen) upward 
curve after wars and business depressions The 1867 rate was 03 
divorces per 1,000 population By 1887 it was 05 and by 1907 it 
had reached 09 per 1,000 population, increasing at an accelerated 
pace to a high tn 1946 of 4 3 per 1 000 population, including the 
aimed forces overseas The total number of divorces granted in 1946 
was estimated at 610 000 The rate declined to 34 m 1947 and 2 8 
in 1948 The divorce boom and decline, following World War II, 
repeated the post World War I pattern This phenomenon was at- 
tributed to hasty and ill conceived wartime marriages and to unstable 
conditions during wartime 

The effects of economic conditions are also reflected m the United 
States divorce rate When times are good and income seems likely 
to be assured, the divorce rate rises In periods of industrial depres- 
sion it falls, fluctuating thus m the same way as the marriage rate 
tor instance, the divorce rate dropped during the depression VLars 
commencing with 1929, levelled off during 1932-33 and mounted 
steaduv thereafter during the industrial recovery 

Government figures also show interesting variations in the divorce 
rate between different states and different regions of the United States 
The rate in Nevada, for instance, for many yeais ran from 24 to as 
times that for the nation as a whole and the Florida rate averaged 
between a and 1 times the national rate These states, and a few 
others, attracted “divorce business” through the enactment of laws 
making quick divorce easily available to persons from other states 
having less liberal divorce laws With the exception of Florida the 
drvorce rate wis generally lowest m the states along the Atlantic 
seaboard rising somewhat in the northern Mississippi vallev area and 
climbing still higher in the regions to the south and WLst But 
generalizations as to regional trends were subject to sueh notable ex- 
ceptions as Wisconsin, the Dakotas, Iowa, Nebraska and Louisiana 
where the divorce rates remained generally lower than the national 

Two statements often, made regarding div oree m the United States 
arc not warranted by the statistics, namely (1) that the real motive 
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of one 01 both paitics to most divorces is the desire for marriage 
to a third person and (2) that a large proportion of divorces are 
granted to pel sons who move from one jurisdiction to anothci in ordei 
to avail themselves of lax divorce laws On the first pomt U S 
statistics are practically silent since, in issuing g marriage licercc to 
parties one 01 both of whom have been previously divorced, no 
recoid is oidinanly made of the fact In Connecticut, howe\cr for 
a number of years this information was required and, if the state- 
ments were trustworthy, the number of persons remarrying each 3 car 
was about one third of the total number of persons divorcing — prob- 
ably a late not widely different fiom that of widows and widowers 
of the came age What statistical evidence there was on the subject 
theietorc tended to discredit this popular opinion 

The evidence against the second belief was even more conclusive 
4 bout foui fifLhs of all the divotCLS granted in the United States weie 
issued to paities who Were mained m the state in which the decree 
of divorce was later made, and when we deduct fiom the remaining 
one fifth those divorces in which the pirties migrated for other rea 
sons than a desne to obtain an easv divorce, the rtmamdci constituted 
a small, almost a negligible, fiaetion of the total number 

Legal Aspects — Divorce became available m every state the 
Distnct of Columbia the territories the insular possessions and the 
Cand Zone The grounds for divorce and the procedures through 
which it mnv be obtained are determined by the statutes of each 
political division Such statutes are derived principally from ecclesi- 
astical law which expresses certain moral concepts Thus divorce is 
granted only upon proof that one spouse, and only one, is guilty of 
conduct showing moial culpability within one of the categories 
specified bv statute If both parties are guilty there can be no 
divoicc and bv the same token, if neither paity is guilty of miscon- 
duct, no divoice can be granted, even though both may desire it 
Moreover husbands and wives must not collude in the commission 
of a mitumonial offense or the fabrication of evidence of such an 
offense for the purpose of obtaining a divorce Nor will a divorce 
be gi anted it the wronged party has condoned or forgiven the matri- 
monial offense 

In actual piactice 83% to 90% of divorce suits in the United States 
ire not contested The giounds alleged are more often a cloik than 
a clue to the basic cause of marital discord Thus deseition, which 
carries little opprobrium, is the ground charged in about one-thud 
of all divoice suits Phvsical cruelty is alleged in anothei third or 
more of the eases, with the acceptance m many courts of proof of any 
sort of phvsical aggression even though trivial, as meeting legal ic- 
quitements I ess than to % of divorces arc gianted for adultery, 
although infidelity is one ot the real causes ol scpaiation in a majonty 
ot instances Among othci grounds for divoice set up in the laws 
of various slates aie habitual diunkenness, nonsuppoit, conviction of 
felony, mipotcncv incurable insanity, communication of venereal clis 
ease habitual indulgence in violent and ungovernable temper and in 
dignities to the person of an innocent spouse rendering his 01 her 
condition intolerable 

The great variation in the lt„al requuements for divorce m the 
different states stimulated so called “migiatory divotecs” Residents 
of states whcie divorce was hard to obtain sought divorce in other 
states, such as Nevada where legal grounds and procedures facilitated 
the severing of marital ties At mid ’oth century only six weeks’ 
residence was required of m applicant lor divoice in Nevada and 
Idaho Flouda icquired 90 davs lcsidcnce and Wyoming only 60 days, 
except that in the latter state 1 v car's residence was necessary if 
insinilv was the ground for divorce Residence requirements in other 
states ran much higher, the majonty ranging from six months to a 

Conflicts between state laws eicatcd great uncertainty as to the 
validity and scope of out-of-state divorces Parttes to such divoiccs 
weie sometimes involved in serious legal difficulties The United 
Malts supreme court ruled that the courts of any state have the right 
to inquiu into the jurisdictional facts in connection with divorce 
denets grinted bv other states before recognizing such decices as 
valid The 'full faith and credit clause” of the constitution required 
the recognition only of those out of-statc divorces where jurisdiction 
is based upon the ictuil residence of the phuntift established in good 
faith and not mciely for the purpose of divoice It therefoic became 
possible for poisons who remarry alter obtaining a divorce in one 
state to be jnosecuted and convicted ol bigamy in anothei slate 
Other compile itions arose 111 connection w ltli the effect of out of slate 
divoices on property rights The US supreme court 1 ccogm/.ed a 
concept, called by one of the justices "divisible divorce,” by which a 
marriage might be dissolved in one state without barring courts of an- 
other state from recognizing property rights arising out of the mar- 
riage 

Social Considerations —The frequency of divorce m the United 
Mates has been the subject of endless discussion in books and periodicals 
with general agreement that marital maladjustments and the breaking 
up of families have grave social consequences, especially through the 
weakening of parental controls and the inevitable insecurity felt by 
the children of divorced couples Certainly the high rate of delinquency 
among such children may be fairly ascribed to the disorganization of 
thi i family life 

It his often been pointed out, however, that divorce is a symptom 


rather than an evil in itself The courts merely sever the bonds of 
matrimony By the time married couples reach the divorce courts 
their marriage is already on the rocks and can only be saved by a 
complete emotional reonentation 

The generally accepted view at mid-20th century was that the cure 
for divorce lies in better pieparation for marriage through training 
young people in an understanding of the responsibilities as well as 
the rewards of family living Efforts were begun in many schools 
and colleges to furnish such advice through couises on family rela 
tions Similarly, premarital clinics and advisory services were estab 
lished in many cities m the hope of equipping prospective husbands 
and wives with a sound attitude toward the marital relationship It 
was also lecogmzed that efforts to reduce the frequency of divorce 
should not stop with premarital advice The same agencies which 
offer such service are usually also ready to counsel mained couples 
about their difficulties and pioblems Conciliation services have Uke 
wise been set up in connection with divorce courts There was no 
doubt that such efforts had a substantial effect in adjusting marital 
discord in many families 

Although the moat effective action toward reducing the frequency 
of divorce must be through preparation for marriage and adjustment 
after marriage, there was general agreement also that divorce laws 
thioughout the United States needed overhauling There was less 
agreement, however, as to the type of legal reform that should be 
enacted One view was that divorce should be made slower and more 
difficult through greatei strictness as to residence requirements and 
the grounds for divorce and bv piovidmg “cooling off” periods and 
delays befoie final decrees could be obtained Opposing this attitude 
were the proponents of more liberal divorce laws, contending that 
the only requirement foi divorce should be the actual separation of 
the parties for a period long enough to indicate their intention to live 
apart permanently All the old concepts concerning guilt, recrimination, 
collusion and condonation would be abolished m favour of laws 
based on an acceptance of divorce as the means by which mismated 
couples might lawfully free themselves from a bond that no longer 
has any emotional validity 

Reformers also advocated the establishment of specialized courts 
with junsdiction over all family problems such as annulment of mar 
riage, divorce, alimony, adoptions, bastardy, nonsupport and juvenile 
delinquency Thcie was growm sentiment in favour of the passage 
ot uniform divorce laws thioughout the United States to put an end 
to the competitive bidding between states for divorce litigation and 
to make it moie difficult for runaway husbands to avoid contributing 
to the support of dependent wives and children Some progress had 
been made at mid century toward the latter objective through the 
enactment by a group of states of reciprocal nonsupport laws pioviduig 
the means foi collecting support money m such cases 

Bibliography — Publications containing divorce statistics include A 
Report on Mai nage and Divoice m the Untied States, 1867 to 1886 
published by the U S Commissioner of Labor, leports on Marriage and 
Divorce, 1867 to jqo6 Marriage and Divorce 1916, Mam-age and 
Divoice, Annual Reports 19 22 to rpjg, 4 Review of Marriage and 
Divoice Statistics, 1887 to 1937, and the annual Statistical Abstract 
of the United States, all published by the US Bureau of the Census, 
and the Statistical Bulletin published by the Metropolitan Life Insur 
ance company Legal aspects of divorce are coveied by such text 
books as W T Nelson, Divoice and Annulment, 2nd ed (194O 

(MDx ) 

DIWANIYEH, a town of Iraq in 31 0 58' N and 45° E about 
40 mi below Hilla on the Euphrates, here crossed by a floating 
bridge, and on the Baghdad Basra railway The town is a frontier 
post on the edge of the dese-t, and is a strategic military point 
DIX, DOROTHEA LYNDE (1802-1887), US philan- 
thropist was born at Hampden (Me), April 4, 1802 About 
1821 she opened a school in. Boston From 1824 to 1830 she 
wrote books of devotion and stones for children Her Conversa- 
tions on Common Things (1824) had reached its 60th edition by 
1869 In 1841 she became interested in the condition of jails 
and almshouses, investigating especially the treatment of the 
pauper insane Her memorial to the state legislature resulted m 
improved treatment of the insane, and she thereafter extended her 
work into many other states and foreign countnes She was super- 
intendent of women nurses during the Civil War, and her labours 
on behalf of defectives were continued after the wai She died at 
Trenton, N J , July 17, 1887 

See Trancis Tiffany Life of Dorothea Lynde Dix (1892) 

JOHN ADAMS (1798-1879), U S soldier and politi- 
cal leader, was born at Boscawen, N H , on July 24, 1798 He 
studied at Phillips Exeter academy and at the College of Mon- 
treal, and as a boy took part in the War of 1812 In July 1828, 
having attained the rank of captain, he resigned from the army, 
and for two years practised law at Cooperstown, NY He soon 
became prominent as one of the leaders of the Democratic patgy t 
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in (he state and for many years w is a member of the so called 
“Albany regency" (q v ), a group of Democrats who between 
about 1820 ind 1850 exercised a virtual control over their party 
111 New York In 1833-39 he was secretary of state and superin- 
tendent of schools in New York Trom 1845 to 1849 he was 
1 United States senator from New York In May i860 he became 
postmaster of New \ ork citv, and from January until March 1861 
he was secretary of the treasury of the United States, m which 
capacity he issued (Jin 29, 1861) to a revenue officer at New 
Orleans a famous order containing the words, “If any one at 
tempts to haul down the American flag, shoot him on the spot ” 
He was appointed major general of \oluntecrs in June 1861, and 
dunng the Civil War commanded various departments until July 
1865 He was minister to France in 1866-69, and in 1872 was 
elected by the Republicans governor of New York 

His son, Morgan Dix (1827-1908), was rector of Trinity 
church, New \ ork city, from 1862 until his death He published 
A History of the Parish of Trinity Church, New York City (1898- 
190=;) and a biography of his father, Memoirs of John Adams Dix 
(18S3) 

DIXIE, a popular name given to the southern states of the 
United States which lie south of the Mason and Dixon line There 
are various reasons given for the name, one of the most plausible 
hung Lint it had its origin 111 money issued bv a bank in New 
Orleans before the Civil War On the back of the ten dollar bills 
was printed the French word Dix with other lettering in French, 
hence the south particularly Louisiana became known as the land 
nf Dixies and thereupon Dixie land It was about this time that 
Daniel Emmett, “Negro minstrel” and song writer while looking 
out on the cold dreary streets of New York city and wishing he 
were in Dixie, picked up lus violin and composed that rollicking 
song, which has been cillcd the national anthem of the south, 
“Away down South in Dixie ” 

DIXON, GEORGE (e 1753-1800), English navigator He 
served under Capt James Cook in his third expedition, and after 
lus return became a captain in the royal navy In the autumn of 
1785 he sailed in the “Queen Charlotte,” in the service of the 
King George’s Sound Company of London to explore the shores 
of the piesent British Columbia, with the special object of de 
v eloping the fur trade His chief discoveries were those of Queen 
Chirlolte s Islands and sound (the latter only partial), Port Mul- 
grtve Norfolk bay and Dixons Entrance and archipelago He 
disposed of his cargo 111 China and returned in 1 788, and published 

I 1 o\age round the World, but more particularly to the North- 

II esl Coast of America (1799), the bulk of which consists of 
descriptive letters by Pulliam Beresford, his supercargo His own 
contribution to the work included valuable charts and appendices 
He is usually identified with the author of The Navigator's 4 s- 
sitfant (v/gi), who was teacher of navigation at Gosport It is 
In licved that he died c 1800 


the Illinois Central railroads and by bus line 

The population was 11,532 in 1950 and was 10,671 in 1940 by 
the federal census Dixon is the centre of a rich farming region, 
and has a number of manufacturing industries, for which the river 
supplies power 

It was laid out in 1835 by John Dixon (1784-1876), the first 
white settler 111 the county, and was chartered as a city in 1859 In 
1832, at the close of the Black Hawk War, Jefferson Davis, 
Zachary Taylor and Abraham Lincoln were comrades in the old 
blockhouse that stood near the northern end of the present bridge 
across the river 

DIZFUL, a town and district in the province of Khuzistan, 
Iran, in 32° 25' N and 48° 35' E, anciently known as An 
damish It is 6 3 o ft above sea level on the left bank of the Ab 1- 
Diz, tributary of the river Karun, here crossed by an imposing 
bridge 430 yds in length in large part dating from Sassaman times 
and recently repaired under British auspices, the central span now 
being of the suspension type 

The population is estimated at 40,000 and includes Persians, 
Lurs and Arabs 

Dizful is an important station on the Trans Iranian railway 
between Burujird and Ahwaz 

The town is on conglomerate cliffs about 70 ft above river level, 
in which cool and dry underground chambers are extensively cut 
for use in the hot weather The rums of Susa (q v ) are about 
15 ml to the southwest The industries peculiar to Dizful are the 
preparation of indigo, the dyeing of cloths and the making of felts 
It is the principal southern market town of the nomad population 
of Luristan Indigo was first introduced here in the early 19th 
century, but has since been almost entirely displaced by imported 
dyes 

Dizful reed pens are celebrated m the east and extensively 
exported In the river bed above the bridge are several flour mills 
worked by water power Several canals take off below the bridge 
and irrigate about 20,000 ac on either bank, but a far greater 
area was once served by similar canals and could be again fertil 
lzed if the dam, on which the original bridge stood, were recon 
structed 

DJAKOVO (Dakovo), a city of Croatia Slavonia, Yugo 
slavia, occupied by Italy m Apnl, 1941, alter the axis invasion 
ol the Balkans Pop 7,987 Djakovo is a Roman Catholic epis 
copal see Bishop Joseph Strossmayer (1815-1905) did much to 
foster the sense of racial kinship among the Yugoslavs, and the 
town became a centie of religious and political activity The 
cathedral, a basilica with a central dome and two lofty spires, was 
founded in 1866 Its style is Romanesque, chosen by Strossmayer 
as symbolical of the position ot his country, midway between east 
and west 

Djakovo has a thriving trade in agricultural produce Many 
Roman remains have been discovered 


DIXON, HENRY HALL (1822-1870), English sporting 
writer over the nom de plume “The Druid,” was born at Warwick 
Bridge, Cumberland, and educated at Rugby and at Trinity col 
lege, Cambridge, where he graduated in 1846 Three of his novels, 
Post and Paddock (1856), Silk and Scarlet (1859J, and Scott and 
Si bright (1862) appeared in the Sporting Magazine 
Srr Hon Francis Lawlcy, Lite and limes of "The Dnnd" (1895) 
DIXON, RICHARD WATSON (1833-1900), English poet 
and divine, son of James Dixon, a Wesleyan minister, was born 
on May 5, 1833 At Pembroke college, Oxford, he became one of 
(lie “Birmingham group” there who shared with William Morns 
and Mr Edward Burne-Jones in the pre Raphiehte movement 
He died at Warkworth, of which parish he was vicar, on Jan 23, 
1900 His principal work is History of the Church of England 
from ike Abolition of the Roman Jurisdiction (1878-1902) At 
the time of his death he had completed six volumes, covenng the 
period 1529 to 1570, 

Dixon s Select'd Poem; were published in 1909 with a memoir of the 
author bV Robert Bridges 

r , DIXON, a city of northern Illinois U S , on the Rock river 
mtithelmculn highway 98 mi W of Chicago, the county se it of 
Wf,ec county It is served by (he ( hit ago and North Western and 


see the illustrated folio Stolna Crkva Djakovu, published by the South 
Slavonic Academy, 1900 

DJERBA see Jerba 

D LINES, in spectroscopy (9 v ), the pair of lines, character 
istic of sodium, m the yellow region of the spectrum Their sepa 
ration is too small to be detected with a spectroscope of low resolv 
ing power, hence to Joseph von Fraunhofer (qv) they appeared 
as a single line This line was the fourth prominent absorption 
bne in the sun’s spectrum, starting from the red end, and he ac- 
cordingly designated it by the letter D It was subsequently re 
solved into two components D| and D, corresponding to wave 
lengths 589593 and 589597 AU (nr* cm) respectively An 
emission line appearing in the chromosphere, D, X 5875 62 has 
since been discovered This line is caused by helium 
DLUGOSZ, JAN (Johannes Longinus) (1415-1480) 
Polish historian, was the son of the burgrave of Bozezmca He 
became the secretary of Bishop (afterward Cardinal) Zbygmew 
Qlesmcki (1389-1455), and was employed by him 011 many im 
portant missions In spite of his connection with Olesmcki lie 
nevertheless supported King Casmur IV m his Prussian policy 
In opposition to his patron After the cardinal’s death in 1455 
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he began his Histona polonica (13 vol , 1st impression, 1614, 
xst complete impression, 1711) This great book, the first and 
still one of the best historical works on Poland, was based on an 
exhaustive study of the archives of Poland and Hungary It was 
completed in 1479 

Dlugosz became archbishop of Lemberg in 1478 He died on 
May 19, 1480, at Piatek 

See Semkowicz, Critical Considerations oj the Polish Works of 
Dlugosz (Cracow, 1874), Michael Bobrzynski and Stamslaw Smolka, 
Life of Dlugosz and his Position m Literature (Cracow, 1893), both 
of these arc in Polish 

DMITRIEV, IVAN IVANOVICH (1760-1837), Russian 
statesman and poet, was born at his father’s estate m the govern 
ment of Simbirsk on Sept 20, 1760 In consequence of the revolt 
of Pugachev the family was compelled to flee to St Petersburg, 
and there Ivan entered the army During the four years from 
1810 to 1814 he served as minister of justice under the emperor 
Alexander The rest of his life was devoted to literature He took 
sides with karamsm in the battle for a natural Russian language 
against the Old Slavonic party His poems include songs, odes, 
satires, tales, epistles, etc , as well as the fables — partly original 
and partly translated from Jean de la Fontaine, Jean de rionan 
and Antoine Arnault — on which his fame chiefly rests 

His writings occupy three volumes m the first five editions in the 
sixth (St Petersburg, 18 3) there are only two His memoirs, to 
which he devoted the last years of his life, were published at Moscow 
in 1866 

DMITRIEVSK, a town in the Stalin district of the Ukrun 
lan S S R long 38° 48' E lat 47 0 56' N In 1897 it was a village 
with a population of 512, but in 1917 its coal mines were de 
veloped and metal and chemical industries established Its popu 
lation is 51 436 

DNEPROPETROVSK, formerly Ekatennoslav, a town in 
a county of the same name, in the Ukrainian S S R It is situated 
on the right bank of the Dnieper river above the rapids in 48° 
21' N and 35° 4' E , alt 210 ft In 1927 under U S direction, 
the construction of a ferroconcrete dim, with sluices and docks 
allowing ships to pass and turbines for generating electricity was 
commenced The proximity of manganese, nitre, coal and iron 
deposits to the station, and of the Zaporozhny aluminum in- 
dustry is a great commercial asset Pressure on the railway 
system will be relieved by the opening of river transport for 
wheat, timber, coal, iron and other heavy products The town 
his iron smelting, and metal industries employing more than 
30,000 men and there arc also breweries, flour mills and other 
smaller industries In 1895 it became the centre of numerous 
Franco Belgian industrial enterprises, and its population has m 
creased from iS,S8i in 1861 to 300,662 in 1939 It is a trading 
centre for the agricultural products of the district On the site 
of the present city there formerly stood the Polish castle of Kudak, 
built in 1633, but it was destroyed by the Cossacks Grigory 
Potemkin founded the city in 1786, and Catherine II in 1787 
laid the foundation stone of us cathedral, which however, was 
not built until 1830-35 Paul I changed the name of the city to 
Novo Rossiysk but its original name was restored in 1802 The 
oldest part of the city hes very low and is subject to floods The 
civic buildings include a mining academy, an archaeological 
museum and a library 

DNIEPER, one of the most important rivers of Europe (the 
Borysthenes of the Greeks, Danapns of the Romans, Uzi or Uzu 
of the Turks, Eksi of the Tartars, Elice of Visconti’s map [1381], 
Lerene of Contarim [1437], Luosen of Baptista of Genoa [1314], 
and Lussem in the same century) It belongs entirely to Russia, 
and rises in the Smolensk province, in a swampy district (alt 
930 ft ) at the foot of the Valdai bills, not far from the sources 
of the Volga and the Dvina, in 35° 52' N and 33° 41' E Its 
length is 1,400 mi and it drains an area of 202,140 sq mi In the 
first part of its course, which may be said to end at Dorogobuzh, it 
flows through an undulating country of Carboniferous formation, 
in the second it passes west to Orsha and south through the White 
Russian S S R to the Ukrainian S S R , where it passes south 
through the fertile phm of Chernigov and Kiev, and then south 
east across the rocky steppe to Dnepropetrovsk (Ekatennoslav) 


+63 

About 45 mi S of this town it has to force its way across the 
same gramte offshoot of the Carpathian mountains which inter 
rupts the course of the Dniester and the Bug and for a distance 
of about 23 mi rapid succeeds rapid The fall of the river in that 
distance is 155 ft The Dnieper, having got clear of the rocks, 
continues southwest through the grassy plains of Kherson and 
Taurida, and enters the Black sea by a considerable estuary m 
46° 30' N and 32 0 20' E with the town of Kherson on its right 
bank On this ramifying liman, into which the Bug also pours its 
waters, stands Nikolaiev Navigation extends as far up as Dorogo 
buzh, where the depth is about 12 ft , and rafts are floated down 
from the higher reaches The banks are generally high, more par- 
ticularly the left bank About the town of Smolensk the breadth is 
433 ft , dt the confluence of the Pnpet 1,400, and in some parts of 
the Dnepropetrovsk district more than 1 J mi In the course above 
the rapids the channel varies very greatly in nature and depth, and 
it is not infrequently interrupted by shallows The rapids form a 
serious obstacle to navigation, it is only for a few weeks when the 
river is m flood that they are passable, and even then the venture 
is not without risk and can be undertaken only with the assistance 
of special pilots As early as 1732 an attempt was made to 1m 
prove the channel \ canal, which ultimately proved too small for 
use, was constructed it Nenisitets in 1780 at private expense, 
blastings were earned out m 179S and 1799 at various parts, in 
1805 a canal was formed at Kaindat4i and the chinnel straight 
ened at Sursk, by 1807 a new canal w is completed at Ncnasitets, 
m 1833 a passage was cleared through the Staro Kaindatski rapid, 
and in the period 1843 to 1833 numerous ameliorations were ef- 
fected The result has been not only to diminish greatly the 
dangers of the natural channel, but also to furnish a series of 
artificial canils by which vessels can make their way when the 
river is low A ferroconcrete dam was constructed in 1927 across 
the falls, under U S direction, with sluices and docks for letting 
ships pass, and a station and turbines for the production of elec 
trie power Of the tributaries of the Dnieper the following are 
navigable — the Berezina and the Pripet from the right, and the 
Sozh and the Desna from the left By means of the Dnieper Bug 
(King’s) canal, and the Berezina and Oginski canals, this river has 
water connection with the Baltic sea 

In the estuary the fisheries give emplo>ment to large numbers 
of people At Kiev the river is free from ice on an average 
for 234 days in the year, at Dnepropetrovsk 270 and at Kherson 
277 

DNIESTER, a river of southeastern Europe belonging to the 
basin of the Black sea It rises on the northern slope of the Car- 
pathian mountains in Poland, and for 150 mi from Zaleszczyky 
to Karmassy, where it forms a broad estuary as it flows into the 
Black sea The Dniester drains an area of 29,670 sqmi It is 
excessively meandering, and the current in most parts even dur 
ing low water is decidedly rapid as compared with Russian rivers 
generally, the mean rate being calculated at i-fo mi per hour 
The average width of the channel is from 500 to 750 ft , but in 
some places it attains as much as 1,400 ft , the depth is various 
and changeable The navigable portion of the river is interrupted 
by a granitic spur from the Carpathians which gives rise to the 
Yampol rapids For ordinary river craft the passage of these 
rapids is rendered possible, but not free from danger, by a natural 
channel on the left side, and by a larger and deeper artificial 
channel on the right, for steamboats they form an insuperable 
barrier The river falls into the sea bv several arms, passing 
through a shallow lagoon a few miles southwest of Odessa There 
are tw r o periodical floods — the earlier and larger caused by the 
breaking up of the ice, and occurring in the latter part of Febru 
ary or m March, and the latter caused by the melting of the snows 
in the Carpathians, and taking place about June The spring flood 
raises the level of the water 20 ft , and toward the mouth of the 
nver submerges the gardens and vineyards of the adjacent coun- 
try In some years the general state of the water is so low that 
navigation is possible only for three or four weeks, while in other 
years it is so high that navigation continues without interruption, 
but considerable improvements were effected before World War 
I at government expense In consequence the traffic increased, 
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the Dniester used to tip regions of great productiveness, especially 
in cereals and timber Steimboat trafhc was introduced in the 
lower reaches in 1840 The fisheries of the loner course md of 
the estuary arc of considerable importance, and these together 
with those of the hies which are formed bv the inundations, fur 
nish a valuable addition to the diet of the people in the shape of 
carp, pike, tench, salmon, sturgeon md eels 

lhe tributaries of the Dniester are numerous, but not of in- 
dividual importance 

DO, in music the first of the sol fa syllables, or sound names 
for the notes of the scale this syllable having been substituted, as 
being more sonorous, for Ut, which was originally the fust of 
these syllables — ut it, mi, etc — as chosen in the nth century by 
Guido d’Arezzo when lie devised his system of solmization Hence 
m the Tome Sol f 1 sysLem, based on what is called the ‘movable 
do," do is the tonic of whatever key may be employed, whereas 
in the systems employing the “fixed do ’ it is mvauably C 
DOAB, a name applied 111 India according to its derivation 
(do, two and ab, river), to the stretch of country lying between 
any two rivers as the Ban Doab between the Sutlej and the Ravi 
the Rechna Doab between the Ravi and the Chenab, the Jech 
Doab between the Lhenah and Jhclum and the Sind Sigar Doab 
between the Jhelum and the Indus, but frequently employed, 
without any distinctive adjunct, as the proper name for the region 
between the Ginges and its great tributary the Jumm 
DOBBS FERRY, a village of Westchester county, New York 
on the east bank of the Hudson river, opposite the northern end 
of the Palisades, 20 mi N of New York city It is served by the 
New York Central railroad Population (1950) 6,246, (1940) 
5883 by the federal census The Masters school is operated is 
a priv ite girls’ school there together with the Children’s Village 
Electric il appliances are manufactured and there are several 
publishing concerns It is a typical commuters’ neighbourhood 
with fine country homes In 1775 Jeremiah Dobbs a Swede (prob 
ably from Delaware) began operating a skiff ferry there, which 
was kept up hy his family for a centurv During the Revolution 
fortifications were erected, and the village was a rendezvous for 
the British arm alter the battle of White Plains and for in 
American division in Jan 1777 Washington’s army encamped 
near by on July 4, 1781 and started thence for Yorktown the fol 
lowing month In the Van Brugh Livingston house, on May 6 
1783, George Washington and Gov De Witt Clinton met Gen Sir 
Guv C irleton to negotiate foi the evacuation of the posts still held 
bv the British 

The village was incorporated m 1873, as Greenburgh, but the 
Original name was soon resumed 

DOBELL, BERTRAM (1842-1914) English bookseller 
ind man of letters, the discoverer of the poet lhomas Traherne, 
was born Jt Battle, Sussex In 1869 he stt up business as a book 
seller on a cipital of £10, and in 1887 moved to Charing Cross 
road, where his shop became famous and his catalogues interesting 
for their literary gossip Dobell met James Thomson m 1876, and 
helped him from that time to his death, in 1895 he edited the 
Paginal II orks of his friend, with a memoir His literary work 
also included the publication of much useful work on Percy Bysshe 
Shelley and Charles Lamb 

After his death some volumes of his verse containing some ad- 
mirable sonnets were issued by his son But his reputation rests 
chiefly on the identification of Thomas Traherne (9 v), whose 
Poeltcal Works lie edited in 1 903 He died at Hampstead Dec 14, 
1914 

Srt S Bradbury, Bertram Dobell (1909) 

DOBELL, SYDNEY THOMPSON (1824-1874), Eng 
hsh poet and critic was bom at Cranbrook Kent His fathci 
was ? wine merchant, his motner a daughter of Samuel T homp'-oh 
(1766-1817), a London political rciormcr Tne family moved to 
Cheltenham when Dobell was 13 years old He was educated 
prvately and never attended eitner school or umveisitv An 
acquaintance with J ernes Suinsfeld (sub'-equentlv V aignled) .and 
v uh the Birminghtm preacher politician, George Dawson 
"6), which afterward led to t^e foundation o> the *>ouel/ 01 the 
1 nerds of Italy, fwl me voung enthusiast » ardour for the liberal 


ism of the day Meanwhile, Dobell wrote a number of minor 
poems, instinct with a passionate desire for political reform The 
Roman appeared in 1850, under the nom de plume of “Sydney 
Yendys ” His second long poem, Balder, appeared in 1854 The 
three following yeirs were spent in Scotland Perhaps his closest 
friend at this time was Alexander Smith, in company with whom he 
published, 111 1855 a number of sonnets on the Crimean War, 
which were followed by a volume on England m Time of War 
He died on Aug 22, 1874 

As a poet Dobell belongs to the “spasmodic school,” as it was 
named by Williim Aytoun, who parodied its style m Ftnmlian 
The epithet liowev u, vv is first applied by Thomas Carlvle to Lord 
Byron The school includes George GilfiHan, Philip James Bailey, 
John Stinyan Bigg ( i 8’6-65), Dobell, Alexander Smith, and ac 
cording to some critics, Gcrild Massey It was characterized by 
an undercurrent of discontent with the mystery of existence, by 
vain effort, unrewarded struggle and sceptical unrest 

The standard edition of his Forms (1873) includes a memoir by 
John Nichol, who also edited a collection of his prose wutings under 
the title Thoughts on 1 it, Philosophy and Religion (1876) 

DOBELN, a town of Germany, in the Land of Saxony, 
on the (Freiberg) Mulde two arms of which embrace the town as 
an island, 35 mi S E of Leipzig by rail, and at the junction of 
lines to Dresden, Chemnitz, Riesa and Oschatz Pop (i 9 j 9) 
25,048 The Nikolai kirche diting in its present form from 1485, 
1 mediaeval town hall, a former Benedictine nunnery and a monu 
ment to M irlin Luther are not ible The industries include wool 
spinning, iron founding, carriage, agricultural implement, and 
metal printing and stamping work 

DOBERAN, a town and watering place in the Land of 
Mecklenburg, Germany, King about 2 mi from the shores of 
the Baltic md 7 mi W of Rostock by rail Population 5,570 
Besides the mins of a Cistercian abbey founded by Pribislaus 
prince of Mecklenburg in 1173 and secularized in 1552, it 
possesses an Evangelical Gothic church of the 14th century, one 
of the finest in north Germany a palace, a theatre, an exchange 
and a concert hall Because of its delightful situation anud beech 
forests and its chalybeate waters, Doberan has become a favourite 
summer resort In 179^ Duke Frederick Francis caused the 
fust seaside watering place m Germany to be established on 
the neighbouring coast, 4 mi distant, at the spot where the 
Heiligen Damm, a great bank of rocks about 1,000 ft broad and 
15 ft high, stretches out into the sea and forms an excellent 
bathing ground 

DOBLIN, ALFRED (1878- ), was born at Stettin on 

Aug 10 1878 After studying in Berlin and Freiburg, he settled 
m Berlin as a practising doctor His principal works are Der 
schwarzc V or hang (written 1902-03, pub 1919), Die drei 
Sprunge dts Wang Inn (a romance of China, 1915), Wallenstein 
(historical novel, 1920) , Berge, Metre und Gtganlen (a tale of 
primitive life 1924) and Berlin Alexandei platz (1929) In these 
works he combines an epic force of expression with an extremely 
vivid narrative style Less important are Wadzeks Kampf mit der 
DampfturbttiL (1918), Der deutscht Maskenball (essays, 1921), 
Rcih tnPoltn (an appreciative travel book, 1926) , Manas (poem, 
1927)1 Das Ich nbtr der N atur (1927), Babylomsche Wanderung 
(i934), Pardon mrd ntcht gegeben (19^5, Eng tr 1937), Die 
deutsche LUeratnr (essay, 1938), and Nocturno (1944) 

DOBRENTEI, GABOR (Gvuriel) (*.786-1851), Hunga 
nan philologist and antiquary, was born at Nagyszollos He com- 
pleted his studies at the universities of Wittenberg and Leipzig, 
dnd became a tutor 111 Transylvania In 1820 Dobrentei settled 
at Budapest, where he held various official posts, and there he 
spent the rc-i of his life His gieat work is the Ancient Monu 
ment' 01 the Magyar Language (R&gi Magyar Nyelvemlikek, 
1838 srq ) 

Dobrentei, one of the organizers of the Hungarian Academy, 
died near Budapest, on March 28, 1851 

DOBRICI (or Bazargic) capital of the department of Calm 
era outlieri. Dobruja, Rumania Population 29,938 Dobnci 
i' t ' 1L feilta ut 1 postal district, and has a large annual fair for 
ci'tlc, bci-cs j,.d sheep 
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The small ports of Balcik and Cavama are situated about is nu 
away, on the Black sea The population of the district is very 
mixed, including Turks, Bulgars, Circassians and Tatars, Gagauz 
and many gypsies 

DOBROVSKY, JOSEPH (1753-1829), Hungarian philolo- 
gist, was born of Bohemian parentage at Gjermet, near Raab, 
Hungary, and studied at Prague In 1772 he joined the Jesuits at 
Brunn, but on the dissolution of the order in 1773 returned to 
Prague to study theology, and became tutor m the family of Count 
Nostitz In 1792 he was commissioned by the Bohemian Academy 
of Sciences to visit Stockholm, Abo, Petersburg and Moscow m 
search of the manuscripts which had been scattered by the 
Thirty Years’ War, and on his return he accompanied Count Nos- 
titz to Switzerland and Italy Dobrovsky was the real founder 
of modern Slavonic studies, and the originator of the revival of 
Czech as a literary language His grammar and dictionary pro- 
vided the basis for modern Czech philology, and modern Czech 
speech (See Czech Language and Literature ) 

The following is a list of his more important works, Fragmentum 
Pragense evangeln S Mara, vulgo autograph (1778) , Scnptores 
rerum Bohemicarum (2 vols, 1783), Geschichte der bohm Sprache 
uni altern Literalur (1792) , Die Btldsamheit der slaw Sprache 
(1799) , Institutiones linguae slavtcae dialectt velens (1822) , Entwurf 
zu etnem allgememen Elymologikon der slaw Sprachen (1813) , 
and a critical edition of Jordanes, De rebus Gettcts, forPcrtz’s Monu- 
menta Germamae histonca See Palacky, J Dobrowskys Leben und 
gelehrtes Wirken (1833) 

DOBRUJA (Dobrogea), a region of southeast Rumania and 
northeast Bulgaria, bounded north and west by the Danube, east 
uy the Black sea, and south by Bulgaria Its area is 23,262 
sqkm, the population (1937) approximately 900,000 It com 
prises the four districts of Tulcea, Constanta, Durostor and 
Bazargic It consists of low mountains, fens and sandy steppes, 
wind swept and drought ridden, but remarkably fertde when the 
lack of irrigation is considered Its mam port, Constanta, is 
Rumania’s principal seaport, connected by a pipe line with the 
Rumanian oil-fields 

HISTORY 

The district was known to the Greeks in the 6th century B c 
and included the Greek colonies of Istros, Tomi and Dionysopoks 
In the 5 th and 4th centuries bc invading Scythians subjugated 
and later submerged the Thracian population, whence the later 
names of Scythia Minor and Scythia Pontica The Romans first 
invaded it 75-72 bc, definitely subjecting it in ad 46 They 
and their successors the Byzantine emperors Romanized the 
population and erected walls for its defence, but it was repeatedly 
overrun by Goths, Alans and Huns 

In A d 678 Asparuch, Khan of the Bulganans, settled with his 
horde, by permission of the Byzantine empire, near the present 
Nicolifel, but soon repudiated his allegiance and founded the first 
Bulgarian empire, which included the Dobruja, with its mixed 
population of Slavs, Bulgars and the remnants of the old Roman 
colomes It was recovered for Byzantium in 1018, but in 1186 
reverted to the second Bulgarian empire, established by the alii 
ance of Bu'gars, Vlachs and Cumans Magyars, Petchenegs and 
Cumans had repeatedly ravaged it, the two last named settling 
there m such numbers that it was known as Petchengia In the 
13th century the Tatars frequently raided it With the decline of 
the Bulgarian empire, one Dobrotitich, a condottiere of Wal- 
lachian origin, founded here an independent, or at least semi 
autonomous depotate, the name Dobruja derives either from 
Dobrotitich or from the 'Iopruch Tatars In 1390 it passed under 
the suzerainty of Mircea-Voda, Voivode of Wallachia, but after 
his several capitulations to the Turks (1391, 1393, finally in 1411) 
it came under Turkish domination for nearly 500 years These 
years brought a further ethnical change, numbers of Turks, 
Tatars and Circassians being settled m the steppes 

The Treaty of Berlin (July 13, 1878) assigned the Dobruja 
to Rumania, in compensation for Bessarabia, annexed by Russia 
The Treaty of Bucharest (Aug 10, 1913) advanced the frontier 
30m southward, the two districts of Bazargic and Durostor being 
ceded to Rumania by Bulgaria The Central Powers annexed the 


entire province under the Treaty of Bucharest (May 7, 1918), 
the southern half was ceded immediately to Bulgana, the northern 
administered provisionally by the Central Powers m condo 
minium, while Rumania was allowed to retam the port of Con- 
stanta (Kustenje) as an outlet to the Black sea The Treaty of 
Neuilly (Nov 27, 1919), restored the 1913 frontier, leaving 
the entire province to Rumania The treaty of Crayova in Sept 
1940, restored southern Dobruja to Bulgaria The territory ceded 
was about 7,600 sq km or a third of the whole area (population, 
350,000), made up largely of the districts of Durostor and Bazar- 
gic Tins fertile quadrilateral contains the important port of 
Silistra on the Danube and of Balchich on the Black sea The 
territory ceded was occupied by Bulgarian troops on Sept 20 
The Rumanians living in the region were to be exchanged for 
Bulgarians living in the northern Dobruja Thus the frontier of 
1912 was restored (N L F , H Ko ) 

DOBSINA, a small town of central Slovakia m the Tnassic 
limestone “karst” zone of the Carpathians near the Gollmtz 
valley Founded by German miners m the 14th century as a result 
of the wealth of the surrounding mountains m iron, cobalt, copper 
and mercury, it is now mainly famous for the existence about 3$ 
m NW of the town of a cavern containing an icefield, Eearly 2 
ac in area, with Temarkable formations Pop (1930) 4,683 
DOBSON, FRANK (1887- ), British sculptor, was bom 

m London on Nov 18, 1887 His early training was under W 
Reynolds Stephens, later he obtained a scholarship at Hospital- 
field, Arbroath, New Brunswick After study in the City and 
Guilds schools, London, he worked with the Cornish granite cut- 
ters His works include “The Concertina Man,” 1919 (stone), 
“Two Heads,” 1921 (red Mansfield stone), “The Man Child," 
(Portland stone), “Figure of a Woman,’’ 1924 (white marble), 
“Susanna” and “Morning,” 1925, “Cornucopia,” 1927 (Ham Hill 
stone), “Truth,” 1930 (bronze), “Pax," 1935 (Portland stone) and 
“Source,” 1944 (terra cotta) His portraits include “The Earl of 
Oxford and Asquith,” 1921 (bronze), “Osbert Sitwell," 1923 (pol- 
ished brass), “Lydia Lopokova,’’ 1924 (bronze), “Head of a Young 
Girl,” 1925 (plaster), “L H Myers,” 1925, “Robert McAlmond,” 
“Robm Sinclair” and “Tallulah Bankhead,” 1927 In 1931 he de 
signed and executed a senes of panels m gilded faience on the river 
front of Hays wharf, London, illustrating “The Chain of Distribu- 
tion ” He designed the “Calix Majestatis” or Cup of Memory m 
silver gilt, which was presented to the crown for the palace of 
Holyroodhouse, Edinburgh, to commemorate the coronation of 
George VI and Queen Elizabeth in 1937 Examples of his work 
are m the late gallery, London, and the public art gallenes m 
Manchester, Glasgow and Leeds He helped found the X group, 
and was president ot the London group (1923-7) He was elected 
ARBS 1938, and A R A in 1942 (H Hd ) 

See Roger Fry in The Burlington Magazine , vol 46, p 171 (1925) , 
Clive Bell in The Architectural Review, vol 59, p 41 (1926) 
DOBSON, HENRY AUSTIN (1840-1921), English poet 
and man of letters, was bom at Plymouth and educated at Beau- 
maris, Coventry, and the Strasbourg gymnase In Dec 1856 he 
entered the board of trade, and from 1884 to 1901, when he re- 
bred, was a principal clerk in the marine department of that office 
In 1873 he collected the poems which had appeared in various 
periodicals in a volume entitled Vignettes in Rhyme In 1875 ap- 
peared At the Sign of the Lyre, which contained ‘The Ladies of 
St James’s," “The Old Sedan Chair,” “My Books,” and the de- 
lightful “Fables of Literature and Art " The book has the flavour 
of the 18th century which Dobson loved so well, and of which he 
has left exquisite pictures in prose as well as in verse Dobson led 
the movement in the late ’70s for the introduction of French 
forms, the ballade, the tnolet, and the rondeau, forms which he 
used in his Proverbs m Porcelain (1877) Vignettes in Rhyme and 
Proverbs in Porcelain, combined m one volume, were printed in the 
United States as Vignettes m Rhyme (1880), and with some addi- 
tions as Old World Idylls (1883) in England After 1885 Dobson 
was engaged principally upon cntical and biographical prose His 
biographies of Fielding (1883), Bewick (1884), Steele (1886) 
Goldsmith (1888), Walpole (1890), Hogarth (1879-98), Samuel 
Richardson (1902), and Fanny Burney (1903) are studies marked 
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alike b\ assiduous research svmpathetic presentation and sound 
criticism Dobson alwavs added something, and often a great deal, 
to our positive knowledge of the subject in question, his work as 
i critic nc\er being solely aesthetic Four Frenchwomen (1890) 
the three series of Lightcmth Century I igiuttis (189 -06) and 
I lie Paladin of Philanthropy ( 1 S99) contnn unquestiornbly lus 
most dehcite prose work In 1001 he colleeted his hitherto un 
published poems in a \olume entitled Carmnta l ottva 

See Zibari Dobson, Austin Dobson Some botes (19 8) , A Dobson, 
Bitihograpln oj tin First Editions (London, 1925) 

DOBSON, WILLIAM (1610-1646), English portrait 
puntei was horn m I ondon and bv tradition became Van Dyck's 
protege He su< reeded him as sergeant painter to Charles I, 
whom he mended 11 Oxford Ol ill English painters he rime 
ncirest to \ an Dick in liindling and in courtly, Cavalier spirit 
He also shows Vtnctnn influence doubtless acquired from the 
Ro\ il collection Portraits by him are in the National Portrait 
gallery ind the Nitional gillerv London, and at Windsor, his best 
are in countrv houses 

See C H Collins Baker Lely and the Stuart Portrait Painters 
(Boston 1912), C H C Baker and W G Constable, pnglish Painting 
of tin Sixteenth and Seventeenth Centuries (i\tw Vork, 1 ondon, iqio) , 

0 Millar Hilham Dobson (London 19,1) (C H C B ) 

DOBSON FLY, insects of the timily Conddidie allied to 

the alder flies (q v ) ind inhabiting North and South America, 
Asu \ustriln and Africa The males are remarkable for ihtir 

1 irge jaws Dobson flies ire placed in the suborder Megaloptera, 
order Nturoptera (ij a ) The larvae are iquatic 

DOCETAE, a name applied to those thinkers in the early 
Christian Church who held that Christ, during his life hid not 
a real or natural but only an apparent (ioxeu to appear) or 
phantom body The name is first used by Theodoret (Ep 8a) as 
a general description and by Hippolytus ( Phtlosophumena , vm, 
S-n ) Clement of Alexandria and others as the name of a dis 
tinct sect It must, how ever, be regarded as a type of Chnstologv 
The origin of the heresy 15 to be sought m Greek Alexandrine 
and oriental speculations about the imperfection or rather the 
essential impurity of matter Traces of a Jewish Docetism are 
to be found in Philo, and in the Christian form it is generally 
supposed to be combated in the Johanmne Epistles (I 11 22 iv, 
v G -0, II 7) and more formally in the epistles of Ignatius 
{ 4d Trail , 9 f , Id Sin yrn , 2, 4, Ad Ephes , 7, cj Polycarp Ad 
Phil, 7) It differed much in its complexion according to the 
points of view adopted bv the ditferent authors Among the 
Gnostics and Mamchaeans it existed in its most developed type, 
and m a milder lorm is to be found even in the writings of the 
orthodox teachers 

The more thoroughgoing Docetae assumed the position that 
Christ was bom without any participation of matter, and that 
ill the acts and sufferings ot his human life including the cruci 
hxion were only appirent They denied accordingly, the resur 
ruction and the ascent into heaven lo this class belonged Do 
sitheus Saturnmus, Ccrdo Mnrcion md their followers, the 
Ophites Mamchaeans and others Marcion, for example re- 
garded the body of Christ merelv as fln ‘‘umbra ” a “phantasma ” 
His denial (because of lus abhorrence of the world) that Jesus 
was born or subjected to human development is m striking con- 
trast with the value which he sets on Christ’s death on the cross 
I he other or rudder school of Docetae attributed to Christ an 
ethereal and heavenly instead of a truly human body Among 
these were Valentinus, Bardcsanes, Basilides Tatian and their 
followers They varied in their estimation of the share which 
this body had in the real actions and sufferings of Chnst Doce 
tism springs from the same roots as Gnosticism (q v ) 
DOCHMIAC (Gr Soxpi?, “a hands breadth”), a form of 
verse, consisting of dochtnn or pentasyllable feet (usually 
0--V-) m English “ribel, slaves rSbel ” 

DOCK, in botany, the name applied to the plants constituting 
a section of the genus Rttmer, family Polygonaceae They are bi- 
ennial or perennial herbs with a stout root stock and glabrous 
linear lanceolate or oblong lanceolate leaves with a rounded, ob- 
tuse or hollowed base and a more or less wavy or crisped margin 
I he flowers are arranged m more or less crowded whorls, the 


whole forming a panicle, they are generally perfect, with six 
sepals, six stamens and a three sided ov iry bearing three styles 
with much divided stigmas The fruit is a triangular nut envel 
oped in the three enlarged leathery inner sepals, one or all of 
which bear a tubercle In the common or broad-leaved dock 
Rumex ohtnsijoluis, the flower stem is erect, branching and 18 m 
to 3 ft high, vith large radical leaves, heart shaped at the base 
and more or less blunt, the other leaves ire more pointed and 
have shorter stalks The whorls are many flowered, close to the 
stem and mostly leafless The flowers appear from June to Au 
gust In autumn the whole plant may become a blight red 
colour It is a troublesome weed, common b\ roadsides and 
in waste places fields and pastures, where it is often accidentallv 
introduced with clover and grass seeds The great water dock 
R hydrolupathum, is a tall growing species Other British species 
are R ertspus, R conglomerate, the root of which has been em 
ployed in dyeing, R sanguineus (bloody dock, or bloodwort) , 
R pulcher (fiddle dock), with fiddle shaped leaves, R mantimus 
The naturalized species, R alpmus, or monk s rhubarb, was early 
cultivated m Great Britain and was accounted an excellent remedv 
for ague 

Thirty or more species occur m North America, widely dis 
tnbuted in the United States and Canada about one third of 
which are naturalized from the old world The roots of the 
camigre (R Jivmenosepalus) native to the southwestern United 
States and Mexico hive been used for tanning 

The fieshv, solid part of an animal s tail is also known as “dock” 
(1/ Icel docke, stumpy tail, Ger Docke, bundle, skein) The 
verb “to dock,” especially in reference to horses and dogs, is used 
of the shortening of an animal's tail by severing one or more ol 
the vertebrae The English Kennel club (rules, 1927) disqualifies 
from prize winning dogs whose tails have been docked, with the 
exception of varieties of terriers spaniels, etc , and such other 
breeds as mav be determined by the committee 

The prisoners dock a railed m enclosure in which prisoners are 
placed during trial is apparently derived from Fltm dok, pen or 
hutch It occurs m 1610 as “bail dock, a room at the Old Bailey 
left open at the top 

DOCKS The term “docks’ is applied to the berthing spaces 
for ships and includes two classes dry docks and wet docks Dry' 
docks are used for the building and repair of ships out of water 
They may be fixed or floating drv docks Tixed drv docks are 
commonly known as graving docks Floating dry docks although 
of various types, are so classified generally but because of their 
charictenstics require further classification and detail of their 
structure and functions Floating dry docks are described later 
in this article 

Wet docks may be natural or dredged inlets or dredged spaces 
along shore lines or river banks, usually flanked by wharves or 
platforms to facilitate loading or discharging cargoes of vessels 
Such w'harves, if parallel to the shore, are marginal wharves and 
are generally known as quays If built into the stream or fairway 
at right angles ot oblique to the shore they are generally known 
as piers Wharves, quays and piers are integral and component 
parts of wet docks The aggregate of dock structures including 
all appurtenances such as service, storage and administration 
buildings, cargo handling machinery and transportation facilities 
constitute a port and is so designated, as for example the port 
of Southampton, the port of New York and the poit of San Tran 
cisco 

Where a large range of tide exists, more than 15 ft, large 
basins for harbour facilities are usually totally enclosed and pro 
vided with gates to maintain a uniform depth of water The gates 
are closed when the tide begins to tall, as at Liverpool and Le 
Havre Such basins surrounded by dikes breakwaters, quay walls 
or bulkheads are referred to as closed docks and are vulnerable 
in time of war At river ind scacoast ports with less range of 
tides such as Glasgow, Rouen, New \ ork uty and San Francisco 
dock gates are not used There the ocean basins and river basins 
serve as wet docks and also provide for temporary anchorage of 
ships awaiting dockage The tendency is to provide tidal berths 
wherever the tidal range does not exceed "5 feet floating 
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wharves which rise and fall with the tide have been used suc- 
cessfully passengers and cargo being discharged over movable 
transfer bridges hinged at a fixed shore qua> The intervening 
w iter affords space for barge transport In tideless seas such as 
the Mediterranean, the discharging rivers (eg, the Rhone and 
the Tiber) become barred by deltas at their outlets Torts hive 
often been established on coasts of such seas by open basins pro 
tected by breakwaters, as at Marseilles, Genoa and Naples Tre 
quent dredging is usually needed to keep the channels open 
Where excessive silting and iccumulation of littoral drift from 
tributaries occurs reservoirs are built to conserve the river water 
for sluicing the obstructions at the harbour mouth, as at the port 
of Dover, Eng 

The present article is concerned with the comprehensive subject 
of docks and integrates brief descriptions of wet and dry docks, 
slipways, basins and their approaches, locks and entrances, quay 
walls, piers and wharves, caissons, equipment and machinery and 
cargo handling methods 

Scope of Dock Facilities — The frequent use of a geographical 
location as a point of embarkation gives rise to improved conven 
lences for moorings and handling of passengers and cargoes The 
mteuhange of commerce and persons as traffic increases between 
such locations requires substantial docks, and the operation of 
modern docks is possible only through the provision of pertinent 
facilities such as roads, railways, canals, channels and other means 
of transportation The growth of fast air transport for passengers 
and valuable or perishable goods become so extensive that pro 
visions for seaplane bases and inland airports had to be provided 
for the landing, take off and transfer of cargoes The economic 
direction of these accessory facilities led to the establishment of 
port administrations to correlate these interrelated functions 
As a result, most large ports came to be administered bv public 
boards known as port authorities, charged with the promotion, de- 
velopment and maintenance of not only the interrelated services 
but, in addition, the approach facilities such as highways, bridges 
and terminals in the contiguous areas 
History — The story of docks begins with the earliest knowl- 
edge of water transportation of men and materials Such transpor 
tation is implied in the earliest phases of historical research, which, 
for example, uncovered evidence of bronze made in Egypt about 
3500 b c , the nearest source of its essential element, tin, being 
in England The navigators of the island of Crete were credited as 
being the first to establish sea trade routes to Spain and England 
from the island ports of Knossos and Mcsara about 1600 b c 
The Phoenicians, ,who doubtless had gamed much of their 
maritime knowledge from the Cretans, formed the thriving trade 
centres of Tyre and Sidon about 2700 b c and became contempo 
rary traders The earliest known Egyptian port, a predecessor of 
the modern port of Alexandria, was a Phoenician trading port 
Its rums have been traced as far back as 3000 b c The merchant 
princes of lyre and Sidon, through their promotion of the forest 
products of Lebanon, grew rich by exploiting the wealth of Egypt, 


Persia and Syria and became at once the envy and target of the less 
prosperous Mediterranean traders By i bc their commercial 
trade had extended to Cadiz Sp Their hirbour works were built 
ol massive stone blocks bonded together and pinned with iron 
dowels set in lead Tyre whose prosperity was unattended by 
sound economic and defense planning was besieged bv Nebu 
ehadrezzar, king of Babylon, in the 6th century b c The second 
citv of Tyre and the original citv of Sidon were destroyed by 
Alexander the Great in 332 bc The Phoenicians, however con 
tinued to establish harbours in Sicily, Sardinia Spain and Africa 
Of these the harbour of Carthage was most famous for advance in 
planning with its massive structure and unique radial alignment 
of quays Carthage prospered as a commercial port until de 
stroyed by the Romans in 146 B c , it was revived under Roman 
and Byzantine rule and finally destroyed by the Arabs in A D 698, 
when it virtually disappeared from history 

After the destruction of Tyre and Sidon in 332 BC, Alexander 
the Great founded a city and a port on the ruins of the Cretan 
port at Pharos between Lake Marotis ind the Mediterranean 
It constituted the beginning of the modern port ol Alexandria, 
although little remains of its original structures He utilized the 
island of Pharos which was later extended to form a peninsula of 
the mainland, creating a great harbour northeast and a southern 
harbour At the easterly head of the island stood an ancient light 
house called Pharos of Alexandria which was accepted as one of 
the seven wonders of the ancient world It was built by Ptolemv 
Philadelphus about 200 b c , inscribed ‘ King Ptolemy to the gods 
the siv lours, for the benefit of sailors, ’ and mounted a continuous 
fire at its top It was partially destroyed about ad 400 and 
levelled by earthquake in 1375 

The ancient Grecian port of Peiraeeus (330 b c ) was a natural 
harbour and centre of trade for North Africa and the Aegean 
ports A communicating wall 25 mi long and 60 ft high joined 
Athens and Peiraeeus, and the area was lortified against attack 
The Colossus of Rhodes, a bronze statue of Apollo, variously re- 
ported 100 to 125 ft high, stood on the island of Rhodes from 280 
to 224 b c It was recognized as another of the seven wonders 
of the ancient world, serving as a lighthouse and landmark for 
trav ellers by sea and land until destroyed by an earthquake 

The legends of antiquity are replete with evidences of maritime 
activity During the reign of King Solomon of Israel, Parian 
marble cut for the building of the temple in Jerusalem was con- 
veyed to Joppa Biblical lore and the commentaries of the early 
Christian era refer to periodic journeys of Joseph of Arimathaea, 
a merchant and artificer in metals, to England in quest of tin 
These commercial activities marked the early use of primitive port 
facilities in the British Isles 

The Rom in port of Ostia and the several ports in the Bay of 
Naples were characterized by massive construction embellished 
with towers and colonnades of architectural grandeur seldom re- 
peated The port of Ostia was protected by breakwaters of 
arched alignment, each section terminating opposite a central 
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island, leaving entrance and exit ship channels as access to the 
enclosed harbour Until about a d 500 the art of constructing 
harbour works and foundations below tidewater consisted of 
dropping huge stones into the sea to form mounds which when 



roughly levelled formed a base for the more regular quarried 
stone The early moles, breakwaters and quarries were founded 
m that manner It was not until 250 n c , when Archimedes ex 
pounded his principles of specific gravity and the lever that the 
more modern developments in harbour structures were attempted 
It was reserved for the Romans in the reconstruction and develop 
ment of harbours to employ solid masonry founded on piles as 
at Ostia on the Tiber Prior to that tune such stone harbour w orks 
as were constructed were of massive quarried blocks bonded or 
fastened with dowels and the interstices filled with small stones 
or gravel The first evidence of hydraulic cement has been noted 
m the Roman walls or breakwaters Harbour development re 
mained static for nearly 1,000 years until military needs and the 
advance of shipbuilding and maritime commerce dictated its 
progress 

Later Progress In Dock Construction — Modem progress in 
dock building had its early beginning tn the ports of Europe and 
the British Isles with the Anglo Saxon migrations fr6m the con 
liftent to Hover, the Norse explorations, .the Norman conquest of 
England and explorations of the western hemisphere by Chris 
topher Columbus, the Cabots Ferdinand Magellan and others 
from 1492 well Into the 18th century 

Early records mention an artificial channel, called the “Trench,” 
cut from the over Fromemto the Avon at Bristol, Eng , In the year 
*247 It contained quays and wharves along its banks which 
became the origin of the modem port of Bristol 1 rom its quay, 
John Cabot set forth in 149; on his vov.ige whu.h resulted m the 
^ discovery of Cape Breton Island and Labrador 
, An elementary form of dry dock was fashioned at Southampton, 


Eng , in 1434 It utilized a narrow bay in which a ship was placed 
at high tide As the tide fell, the area was closed by a temporary 
wall of clay timber and brushwood Later in 1496 a permanent 
dry dock with primitive gates caulked with clay was built at 
Portsmouth While large enough to take the biggest warship of 
the time, it was enlarged in 1523 and again in 1656 By the middle 
of the 17th century, numerous dry docks were in service both in 
English and continental ports and at important shipping centres 
throughout the world 

Communication between Dover, the nearest English port to 
France, and the continent of Europe has been traced back to 
300 years before the Roman invasion of Britain The Commeti 
times of Julius Caesar referred to Dover as the “haven between 
the hills ” Henry VIII, following his departure from Dover to 
meet the Trench king in 1520, ordered the building of a long pier 
to serve as a breakwater to protect the harbour It was never 
completed and was not high enough above low water to avoid 
formation of long sand bars along the harbour front 

Not until the beginning of the 19th century did systematic dock 
construction and building begin to follow closely the demands of 
steady shipbuilding and marine transport developments Heavy 
stone sea walls and extensive open wharf timber construction 
founded on wood piles were general in this period and remained 
so until the development of steel piles and reinforced concrete on 
a commercial basis about 1900 Along the eastern and western 
seaboards of the United States, timbermen from Norway, Sweden, 
Canada, Newfoundland and the forests of Maine and Oregon be- 
came dominant in the dock builders’ fraternity After 1910, how 
ever, with the use of steel bearing piles, steel sheet piles and 
reinforced concrete, dock construction experienced an evolution 
because of the increased depths required for berthing ships The 
cellular cofferdam type of quay wall formed of steel sheet cells 
filled with earth and day was first utilized at Black Hawk harbour 
at Buffalo, N Y , in 1909 Thereafter the principle was variously 
adopted for pier and wharf construction, notably at New York 
city municipal pier in the Hudson river m 1917, to provide for 
construction m the dry 

An extensive cellular quay wall construction was adapted to 
cargo-handling facilities at Sparrows Point, Md , and at the 
United States navy general cargo wharf at Guam in 1948 At 
the oie dock on the Cuyahoga nver in the Great Lakes port of 
Cleveland, 0 , steel sheet cells 100 ft m depth were employed in 
natural sandy and clay soils and provided for the loads of ore 
handling equipment m 1950 At that time, steel sheet pile cells 
were being adapted increasingly to varied conditions of soils and 
varied depths of penetration to 120 ft below water While cellular 
construction had been found to be most economical for heavy 
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loading where great depths of soft clay were encountered, skill 
and experience were required in the operation to avoid poor 
alignment and excessive driving Numerous variations of steel 
and concrete bearing piles found application where variety in 
soils and bearing conditions were encountered The increasing 
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frequency of ship sailings demanded improved embarking facili 
ties at points of origin As longer voyages required larger and 
sturdier ships of deeper draught, the provisions for mooring and 
outfitting had to be improved correspondingly 

Dimensions of Shipping — In designing new port works, it is 
essential to look forward to the 
possible future requirements of 
shipping The necessity foi such 
forethought was shown by the 
progressive increase in sue not 
only of the largest ocean liners 
but also of cargo carrying ships 
The ‘City of Rome ’ hunched 111 
1881, was 560 ft long, 52' ft 
beam and had a maximum 
draught of 27^ ft the 'Cam 
puma” and “Lucania ’ of 1893 
measured 600 by 65 ft At the 
close of the 19th century a cargo 
vessel of more thin 500 ft in 
length did not exist The limit- f, g 4 —quay wall new york 
ing draught of the Suez canal was city 1395 
27 1 ft and the largest merchant 

ship afloat, excepting those in the Atlantic trade, was 5 0 o bv 61 ft 
and had a ■■8 ft draught 

The period 1900-14 was marked bv unusual advances in world 
wide shipping In 1910 the largest meichant ship afloat was the 
“Mauretania” of 31 938 gross tons, 762 ft long and 88 ft beam, 
but excluding trinsatlantic liners the hrgest cargo carrying ship 
did not exceed 13 000 tons In 1914 merchant ships far exceeding 
the dimensions of the “Mauretania” weie either afloat or build 
ing Harbour authorities were engaged in increasing facilities to 
serve shipping of far larger dimensions than any which hitherto 
had used their navigable waters 

Until 1930 no ship of greater dimensions than the laigest of 
those building in 1914 was laid down The dimensions of the 
“Majestic’ (formerly “Bismarck ’), laid down before World War 
I but not completed until 1921, were 56 551 gross tons, 915 5 ft 
length 100 1 ft beam and maximum draught 38 9 ft The 
‘Leviathan’ (formerly “Vaterland”) had been loaded to 41 ft 
draught The “Queen Mary,” laid down in 1930 and launched 
in 1934, exceeded 1 000 ft in over all length, as did the ‘ Norman 
die,” launched in 1932, and the “Queen Elizabeth ” The latter 
two slightly exceeded the “Queen Mary” in tonnage and dimen 
sions, the “Queen Elizabeth” being of about 84000 gross tons 

In 1899 the largest general cargo vessel afloat had a gross 
tonnage of less than 8 000 and was 470 ft in length By 1928 
cargo ships more than 600 ft long and of 18000 to 20000 tons 
gross were in service, by 1939 there were 82 vessels entered in 
Lloyd’s Regntcr whose gross tonnage exceeded 20000, 496 ships 
within the range of 10,000-20000 tons were in regular service 
In the period 1948-49 there were in service or building 96 steam 
turbine or motor driven tankers of dead-vv eight tonnages ranging 
from 21,000 to 33,000 Of these 66 tankers were of tonnages 
greater than 25,000 dead weight tons The tanker “Atlantic 
Seaman,” launched at Camden, N J in 1950, was 659 ft long, 
almost as long as the U S carrier "Saipan” (683 J ft ), and had a 
beam of 85 ft and a draught of 34 ft But by 1954 there were 
tankers approaching 800 ft in length and some with 102-ft beam 
Displacement was up to 58,000 tons An ore carrier 794 ft long, 
1 16 ft beam and displacement of 75,000 to 80,000 tons was under 
construction and even larger bulk cargo earners, to J35-R beam, 
were being planned 

The progressive development of sterna and motor driven ships 
which governed the evolution of harbour facilities is shown m 
hg 1 The increase m size of ships was the result of commercial 
rivalry between ocean passenger steamship lines for supremacy 
in speed and luxurious travel The development of ocean air 
travel after World War II, however, had a tendency to discourage 
further building of superliners such as the “Queen Elizabeth” 
md ‘Queen Mary” Hie growth in ship dimensions combined 
with the requhements of handling larger and heivier caigoes and 


reducing the unproductive time that a ship remains in port, led 
to the extensive improvement of all port facilities 

Depth of Water — The deepening and widening of the Suez 
canal enabled ships of the largest class to trade with eastern 
ports By 1928 it w is practicible for ships drawing 33 ft to 
pass through it, and in 1933 the depth over the entire canal was 
increased to 42 ft Further improvements provided a surface 
width ot 500 ft by 1953 and there was no reasonable limitation 
to the capacity of the canal Important ports of the far east were 
developed concurrently The opening in 1914 of the Panama 
canal having a novigible depth of 40 ft, also had an important 
hearing on the development of harbours in the far east and on 
the Pacihc coast of America Work was begun in 1940 on the 
construction of a third and larger set of locks in the Panama 
ctnal but more urgent demands of World War II for labour and 
materials forced its suspension in 1942 

In general, whereas in 1900 a navigable depth of 30 ft was 
considered ample, at least 35 ft was regarded later as essential in 
harbours of the first class and in special cases including the ports 
used by transatlantic liners, depths exceeding 40 ft and even 
up to 45 ft weie required The principal ports of the United 
States provide channel ind berthing depths of 35 to 40 ft at mean 
low water The berths in which floating dry docks operate are 
dredged to 50 ft of depth adjacent to their quay walls 
The cost of constructing port works is in general considered 
approximately proportional to the ratios of the cubes of the 
draughts of the ships for which they are designed It is thus 
obvious that the problem of providing port accommodation for 
shipping of the largest class is one of considerable importance from 
the point of view of finance, and may become one of balance he 
tween the relative economy of ships of large draught and cargo 
capacity and the cipital cost of port construction 

Sites for Docks — Low lying land adjoining a tidal river or 
estuarv frequently provides suitable sites for docks The posi 
tion being more or less inland is sheltered the low level reduces 
the excavation required for forming the docks and enables the 
excav ited materials to be utilized in raising the ground at the 
sides for quays The river furnishes a sheltered approach chan- 
nel Notable instances are the docko at the ports of London Bel 
fast, Rotterdam, Boston, Philadelphia and Norfolk Examples of 
docks partially formed on foreshores reclaimed from estuaries 
are Hull, Liverpool, Le Havre and New York In the enlargement 
of the port of Antwerp a series of enclosed docks extending from 
Kruisschans on the Scheldt 7 mi below the city was constructed 
to the old dock system, cutting off a bend of the river (fig 2) 
Occasionally when a tidal river has a shallow entrance docks 
formed on its foreshore adjoining the seacoast are provided with 
a sheltered entrance duectly from the sea as 111 the Le Havre 
docks at the outlet of the Seine Many old ports were first estab- 
lished on sandv coasts where a creek, maintained by the influx 
and efflux of the tide from low lying spaces near the shore, afforded 
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some shelter and an outlet to the sea across the beach Some of 
these such as Calais, Dunknk and Ostend, had their access im- 
proved by parallel jetties and dredging Docks have been readily 
formed m low -lying land separated only by sand dunes from the 
sea (See Harbours ) 
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In the Mediterranean open basins hive been formed in the sea 
by establishing quays along the loreshore from which wide, solid 
jetties, lined with quay wallj, arc cirried into the sea at inter 
vals at right angles to th» shore Such ba«ins arc sheltered by 
outlying breakwaters pirallel to the coast ind are reached at 
each end through the openings left between the projecting jetties 
and the breakwater, as at Marseilles and Trieste and at the ex 
tensions at Genoa In some of these polls additional accommoda 
tion has been obtained by constructing wide quays along the inner 
face of the breakwater ( qv ) Where however the basins are 
formed within the partial protection of a bay, as in the old ports 
of Genoa and Naples the requisite addition il shelter his been 
provided by converging breakw iters icross the opening of the bav, 
and an entrincc to the port is left between the breal waters 
The two deep arms of the sea at Ntw \ork Inown as the 
Hudson and East rivers, are so protected by St iten Island and 
Long Island that it has been necessary only to form open basins 
by projecting jetties or piers into them at intervals from the west 
and east shores of Manhattan Island and from the New Jersey 
and Brooklyn shores, to provide adequate accommodation for 
Atlmtic liners and the seagoing trade of Ncyv \ork Somewhat 
similar condltlon^ obtain in many of the greaL natural harbours 
in other parts nl the world as for instance Sydney and San 
Trincisco In general, the docks of the Atlantic and Pacific sea 
ports of the United States are situated in natural hirbours The 
necessity for the construction of breikwatcrs, such as those of 
the Dehwarc river and I ong Beach, Calif is exceptional 
Dock Extensions — In designing dock works, iL is expedient 
to make provision as far as possible lor future extensions as the 
trade of the port increases Generally this can be effected along 
side tidal rivers and estuaries by utilizing sites lower down the 
river or occupying foreshores of an estuary, as was done in the 
extensions of the ports of Liverpool Boston, Philadelphia Savan 
nah and New Orleans At ports on the seacoasts of tideless seas, 
it is necessary only to extend the outlying breakwater parallel to 
the shore line and form additional basins under its shelter, as at 
Mirseilles and Genoa Quits along rivers also furnish taluible 
opportunities for extending the accommodations of ports Inland 
ports such as those of Manchester, Eng Houston Tex and 
Portland, Ore , convert an inland city into a seaport with an exccp 
tionally sheltered harbour Future extensions m most of these 
inland ports however, can be undertaken only at the expense of 
costly reclamation works 

Venice, being situated upon an island of limited area m a 
lagoon, secured the extension of its dock facilities by the con 
structiun of an entirely new port on the adjoining mainland New 
York, in view of the congestion 
’ 01 trafiic at the piers in the upper 
t areas of the harbour, developed 
large districts such as Staten 
Island and Jamaica bay nearer 
the sea entrance 
Approach Channels — The 
accessibility of a port depends 
upon several factors, such as 
reefs, submerged ledges, harbour 
bars, navigation aids and the 
deptli of its approach channel 
The great mere ise m power and 
capacity of modem dredges and 
< experience of suction dredges 
with cutting heads, together with 
the increasing draught of vessels, 
resulted m considerable increase of channel depths leading to 
docks It is necessary to make due allowance for the possibility 
of future improvement m the approach channel when determin- 
ing the depth given to a new dock. On the other hand, there is an 
economic limit to the deepening of an approach channel depend- 
ing upon its length, silting conditions and the demand upon the 
port for deep draught vessels Any increase m depth is accom 
jwnled by a corresponding increase in maintenance cost On the 
jjiuuthern Atlantic seaboard of the U b the chann 's leading to 
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the river ports, in general, traverse ocean bars near the river 
mouths which require regular maintenance The distances from 
the ocean floor at the channel depth are 8 nil at Savannah, Ga , 
7 nu at Brunswick, Ga and -’8 mi at Jacksonville, Fla, while 
Mobile, Ala , and New Orleans La , are 30 and no mi , respec 
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tively, from the Gulf of Mexico In the United States the ap 
proach channels are maintained by the federal government 

Tidal Ports — At tidal ports, the maximum available depth for 
vessels is determined by two standards In English and European 
tidal ports the measurement is from high water of the lower neap 
tide, mUS ports, the measurement is referred to mean low tide, 
which is the average of all low tides on record (usually deter- 
mined by the U S coast and geodetic survey) The period during 
which docks can be entered at each tide depends upon the nature 
of the approach channel, the extent of the tidal range and the 
manner in which the entrance to the docks is effected Thus 
where the tidal range is very large as m the Bay of Lundy between 
Nova Scotia and New Brunswick and at Calais, Me the approach 
channels to some of the ports are nearly dry at low water The 
tide in Mmas basin m the Bay of Tundy is 53 ft , while that at 
Calais is 20 to 23 ft It would be impracticable to make these 
ports accessible near low tide except for small craft, whereas at 
high water vessels of large draught can enter the docks Where 
possible, channels of sufficient depth should be and usually are 
provided to permit the access of large ships to the docks at all 
conditions of tide 

In European and British ports, how-ever, where a large range of 
tides prevails and enclosed tidal basins and docks have been 
adopted, funnel shaped channels controlled by locks are provided 
between the entrance jetties or breakwaters and the dock en- 
trances Examples of this general practice with local modifica- 
tions are found m Great Britun at King George V dock in the 
river Thames the Gladstone dock at Liverpool and at Newport, 
Cardiff and Avonmouth At entrance locks adjacent to a swift 
flowing river the locks and entrance channel are aligned at a small 
angle with the direction of the stream 111 order to counteract the 
tendency of large ships to get crosswise of the current 

Emergency Entrances —It is desirable though not always 
practical for economic reasons that a wet dock controlled by locks 
be provided with some alternate means of access If there is no 
such provision a serious accident to the one lock or entrance might 
close it to traffic lor a time and prevent ships already in the dock 
from leaving In most of the Liverpool and London docks this 
risk is met by the construction of communication passages between 
adjoining docks so that in the event any lock or basin entrance 
is out of operation, some alternative entrance in another dock can 
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be utilized Moreover, in busy and important docks, the building 
of an alternative entrance is often necessary for traffic reasons if 
delay to ships entering and lea' ing is to be avoided It may be 
noted that the plans for the Gladstone wet dock provided for the 
future building of an entrance alongside the deep lock and of the 
same width (fig j) 

At Le Havre and manv other ports, a pair of gates in a tidal 
entrance alongside the main lock allows ships to enter and leave 
at high water if the lock is not working At Barry (Wales) dock, 
the basin entrance is available if the lock cannot be used, and at 
Rosyth (Scot ) dockyard an emergency entrance closed by a slid 
mg caisson is built alongside the entrance lock 

Dimensions of Dock Entrances and Locks — The size of 
vessels which a port can admit depends upon the depth and width 
of the entrance to the docks, for, though the access of vessels is 
also governed by the depth of the approach channel, this channel 
is often capable of being further deepened by dredging Ihe solid 
structures of the dock entrance, on the other hand, cannot be 
adapted to the increasing dimensions of vessels except by trouble 
some and costly works sometimes amounting to reconstruction, as 
earned out at some of the London docks 

The width and depth of access to wet docks are m one way of 
more import ince than the length of locks tor gate entrances and 
also locks if both pairs of gates are opened at high w iter, impose 
no limitation as regards length on ships entering or leaving This 
factor is of importance in the working of some old docks whose 
locks are of limited length but of ample width It is, however, 
usual in modern dock construction to make a lock amply long 
for any ship whose beam or draught is not too large for the limit 
ing dimensions of its entrance 

Open basins are generally given an ample width of entrance, 
and river quays are also always accessible to the longest and broad 
est ships which can navigate the channel leading to them In a 
tidal port or river, however, the available depth in the berths 
has to be determined from the lowest low water of spring tides, 
instead of from the lowest high water of neap tides, it the vessels 
in the open basins and alongside river quays are to be always afloat 

Table I shows the controlling dimensions of typical docks and 
locks 


Table I — Dimensions of Typical Docks and Locks 



Tideless Seas — Ports on tideless seas hav'e to be placed where 
deep water approaches the shore and, it possible, where there is 
an absence of littotal drift The basins of such ports are always 
accessible for vessels of the draught they provide for, but they 
require efficient protection and, unlike tidal ports, they are not able 
on exceptional occasions to admit a vessel of larger draught than 
the basins have been formed to accommodate 
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Inland Ports — Numerous US ports situated 011 tidal rivers 
such as Brunswick, Houston and Savannah derive access to the 
sea bv river channels which, although subject to habitual silting, 
are kept free for navigation bv periodic dredging In such cases, 



sheltered open basins are maintained at intervals foi manoeuvring 
of ships An outstanding example of a river port is the Great 
Lakes poit of Cleveland, where ore boats up to 600 ft in length 
negotiate tortuous bends in the river and continuous passage is 
accomplished despite numerous movable bridges Because of 
the narrow conhnes of the river banks, numerous turning basins 
are provided by suitable quay wall construction and dredging 
DESIGN AND CONSTRUCTION OF DOCKS 

Docks should be designed to provide maximum facility in the 
movement of ships, their cargoes and passengers Many factors 
are involved, including such economic consider itions as the im- 
mediate demand, probable growth of commeice and industry m 
the vicinity and the financial feasibility of the undertaking The 
location should be co ordinated with existing related facilities such 
as adjacent docks, highways, rail and air transport accommoda- 
tions for freight and passengers It also should conform to estab- 
lished comprehensive port and regional planning Transit sheds 
and warehouses should have ready access to transportation facili- 
ties 

The physical characteristics of the site, the geological forma- 
tions of the harbour bottom and its contours — whether of silt, 
sand, clay or rock — dictate the extent to which the site may be 
utilized Borings and samplings of underlying soils afford a basis 
of evaluating foundation conditions and determining the form of 
construction to be adopted Numerous failures of dock structures 
are of the nature of soil failures which could have been avoided 
by a better understanding of the behaviour of underlying soils 
such as is afforded by authoritative investigations of site conditions 

Aside from determining the dimensions of approaches, locks and 
entrances, the design of docks is concerned particularly with the 
enclosing shore structures They embrace, in general, piers, 
wharves, quay walls and an imposing variety of cargo handhng 
facilities, warehouses and utilities Except where the related 
structures rest on independent foundations, their stability depends 
upon the strength and reliability of their quay walls Numerous 
failures of dock walls have been accompanied by earth slides which 
could have been the cause or the effect of the failure, according to 
the character of the subsoil and the conditions of loading the 
cause in the case of a deep-seated slide and the effect if limited to 
approximately the depth of the wall 

Even though dock walls may be of proper dimensions to with- 
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stand the combined pressures of free and normal surcharge the 
underhng soil mn lx so compiessible tint it will consolidate 
under the superimposed load cm mg the will to settle 01 over 
turn I he overturning effect is a result of gi cater movement at 
the toe where the hearing pressure is grcite't Lady w irning of 
such movement indicated by misalignment at the top of the wall, 
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suggests remedial measures before the condition becomes irrepa 
rable A notable example of such visible movement occurred at 
Chelsea creek in Boston harbour m 1910 The quay wall con 
tinued in limited use without alarming symptoms until loaded with 
a high embankment of coal which caused its complete destruction 
m 1920 

The variant and often indeterminate factois which enter into 
the design of docks are so numerous that rarelv are there two 
situations alike The design should be based upon a thorough 
examination of the site and subsoil exploration with tests on soil 
dimples for permeability and compressibility 
' The structural design of docks is governed not only by the 
physical limitations of the site and its exposure to the elements 
but also by numeious operating factors among which are (1) 
size of ship to be accommodated, (2) extent of cargo storage 
needed, (3) means of transportation, and (4) loads to be imposed 
upon the structure by operating conditions 

Construction — Numerous types of quay walls have evolved 
through the centuries, depending on materials available, depth of 
water alongside, progressive growth in size of ships and cargoes 
and economic use of labour and construction materials Ancient 
massive masonry structures were replaced in modern times with 
open structures and steel sheet pile installations which substituted 
mechanical power for former mass labour concentrations The 
quay walls ranged from hand placed stone on soft silt or clay 
bottom, supplemented by successive courses of stone as the walls 
settled, to modem walls supported by deep foundations penetrat 
mg the soft strata on hard bottoms Typical examples showing 
the evolution of modern quay walls from 1895 to 1948 are showm 
m figs 4 to 10, inclusive 

U>> to the last quarter of the 19th century masonry construction 
was adopted for the large majority of dock works such as quay 
walls arid locks, and hydraulic limes to a limited extent filled the 
place later occupied by Portland cement The use of Portland 
cement concrete for all kinds of port construction became almost 
k universal, and its cheapness m comparison with the cost of dressed 
^ttme ip the large majority of situations restricted the employment 
the utter to sqeh purposes as copings and sills and altar courses 


in drv dovks Tragically all naval docks built prior to 1905 were 
f leed either thioughout or on all finished sui faces with dressed 
stone usually gi mile In the tew evceotions howcvei, the quay 
and dock walls were built of and fared with concrete, dressed 
granite being used only for copings, quoins, sills and similar work 
Reinforced concrete was first used in building jetties, wharves 
and other dock works about 1895, and its employment thereafter 
became general In considerable measure it superseded timber in 
the building of open wharves, particularly m waters where marine 
borers such as the teredo and Lunnoria are present Rapid setting 
aluminous cement came into use on the continent of Europe about 
1920 and its emplovment in Great Britain extended rapidly Poz 
zuolana and trass cements also are employed widely, usually in 
combination with Portland cement 

Excavations for Docks — When a dock has to be made on 
land the excavation is performed by power driven shovels or ex 
cavators employed in preference to hand labour Tor large ex 
cavations in light soil aerial dragline excavators and various forms 
of mechanical loaders and conveyors have found economic applies 
tion Frequently a large part of the interior excavation of a wet 
dock or basin is left to be dredged iway by floating dredgers or 
grab buckets after the walls of the dock have been completed and 
water has been admitted to the area 
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It is occasionally necessary to construct the lowest portions of 
dock walls with the water excluded by pumping from suction pits 
below the foundation level A method of draining such working 
are is introduced m the Netherlands and Belgium was to sink filter 
wells at points outside the area which lowered the normal water 
level by pumping Its more modem application, known as the 
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well point system, comprising perforated pipes connected m groups 
to one or more pumps, has been universally employed 
In many cases a cofferdam has to be constructed, cutting off 
the entrance works from the nver or harbour water The coffer 
dam is removed when the works built within it have been com- 
pleted Where a dock is constructed partially or wholly on re 
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claimed land, a reclamation bank closing the site and excluding 
the tide is frequently employed to avoid the use of the more costly 
sheet pile cofferdam 

In some cases, however, the wall forming the outer boundary 
of the dock has been built without extensive excavation by sink 
mg concrete monoliths from temporary staging erected on the 
foreshore or sea bed (see fig n) This plan was adopted to a 
partial extent m building the enclosing wall of Queen’s dock on 
the Clyde in 1877, Rothesay (Scot) dock in 1904 and Rosyth 
dockyard basin (1909-15) 

DOCK WALLS 

Prior to 1900 docks and open basins usually were flanked either 
by solid upright walls or by wharves of open construction project- 
ing seaward from the quay 

The nature of the strata to be excavated and on which the walls 
are to be founded is ascertained by tnal borings and, when prac- 
ticable, by sinking trial pits The nature of the foundation has 
an important bearing on the design of the wall and its method of 
construction Ordinarily hard clay (such as boulder clay), com 
pact gravel and sand, as well as most rocks, form excellent foun 
dations In these cases it is usually unnecessary to carry the base 
of the wall more than a few feet below the dock bottom, as indi- 
cated m fig 12 In less satisfactory ground, such as slippery 
clay and alluvial material and sand charged with water, however, 
the foundations may have to be carried down to a considerable 
depth and the base width increased Timber bearing piles are 
sometimes driven to form a foundation for a wall In other cases 
a trench has been dredged 111 the soft material along the hne of 
wall and filled with ballast or stone or even coarse sand to improve 
the natural foundation 

In U S harbours along the Atlantic seaboard, where marine 
borers have not been prevalent, timber pile foundations upon 
which timber superstructures are built have been widely adopted 
Examples of such timber quays are illustrated in hg 13 The 
circled letters in the figure refer to the following brief descriptions 

A Garrison Avenue, Bronx river, New York city Front dose piling 
filled with nprap 

B Harlem river, New York cit> Three-inch sheet piling backed 
with riprap Anchor bents ten foot centres 

C Echo bay, New Rochelle, N Y Close piling backed with riprap 
Bents 6 ft 6 in on centres 

D Oak Point, N Y 

E Hudson river, New York city Riprap embankment Bents of 
platform ten feet on centres 

h Astoria, L I , N Y , Astoria Light and Power Co Cnb filled with 
rubble pockets eight feet square formed by logs 

G Hudson river, New York city , Inlerborough Rapid Tiansit Co 


Slope paved with liprap Bents five foot centres 
H Harlem river, 171st street, New York city Tom inch sheet 
piling, backfilled with riprap Guide piles five-loot centres, two mchor 
piles every ten-foot 

I Rockaway inlet, Barren Island, New York city Bents ten foot 
centres, one brace pile to each 

J San Pedro, port of Los Angeles, Calif Live load allowed 500 lb 
per square foot Piles creosoted bents 15-ft centres 

K Missouri river, Kansas City, Mo Timber and piles cieosoted 
536 tt long 

L Chicago, 111 , sanitary district Standard sheet pile bulkhead 
M New Yoik, navv yard, 1913 Platform with six-mch sheet piling 
In many cases the firm foundation or rock bottom occurs at 
slight depth below the channel bottom, precluding the further 
driving of wood piles This difficulty has been met by depositing 
riprap 01 large random rock to depth sufficient to provide the 
necessary support to the pile structure and by employing a com- 
bination of masonry, concrete and timber designs as indicated m 
fig 14 The key letters of fig 14 refer to the following specific 
locations and details 

A Savannah, Ga Twelve-inch reinforced-concrete wall on timber 
piles, 15 ft 6 in on centres, reinforced concrete deck slab Live load 
600 lb 

B Brooklyn, N Y , Gowanus canal Timber platform, with concrete 
wall on piles and riprap 

C Chicago, 111 Plan for bulkhead wall alongside long pier 
D San Diego, Calif 3,675 ft long Concrete-incased piles on 
seven-foot centres 

E Iloilo, Phil Cylinders on 12 ft centres Reinforced concrete 
on Umber piles 

F Chicago, 111 Long pier bulkhead 

G Charleston, S C 4,000 ft long Untreated timber piles, sheet 
piling and concrete wall Reinforced concrete sheet piling, three feet 
wide, to protect Umber work from marine borers 
H New York (South Brooklyn), NY One of several types of wall 
used by department of docks and femes 
I Boston, Mass, Northern avenue, Commonwealth pier Length 

645 ft 

J Schenectady, N Y , New York State Barge canal 
K Amsterdam, N Y , New York State Barge canal 
L Utica, N Y , New York State Barge canal 
M Providence, R I , Field’s point Bents four-foot centres, two 
brace piles to each bent Sheet piling six inches and eight inches 
N New York, NY, Central Railroad Company of New Jersey, 
Bronx terminal Bents eight foot centres, two brace piles to a bent, 
sheeung six inches 

O Norfolk, Va , U S navy yard Timber platform surmounted by 
concrete wall on lemforced concrete sheet piling, 55 ft long Similar 
wall faced with granite ashlar, built at New York navy yard Bents 
5 foot centres 

P Nowy Port, Pol , commercial railroad 
Q Berlin, Ger , Spree canal 
R Boston, Mass U S navy yard 

In locations where rock is encountered at moderate depths and 
where marine borers are active, recourse is taken to a combina- 
tion of masonry blocks, reinforced concrete and riprap construc- 
tion as illustrated m fig 15 by reference letters which indicate 
the following essential details 

A Key West, Fla , US navy yard Reinforced concrete piles and 
deck Bents ten-foot centres 
B Albanv, N \ , New York State Barge canal 
C Los Angeles, Calif Reinforced concrete piles and deck Bents 
20 ft centres, anchors, four vertical, four brace timber piles 
D Nantes, Fr , on Loire Reinforced concrete 
E Spandau, Ger , municipal quay 
F Nantes, Tr 
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G Bronx, NY, Port Morris 
H Chkland, Cahf 2,00s ft long 
I Boston, Mass , Fish pier Wall around Pier 6 
J Baltimore, Md Proposed design 

K Portsmouth, N H , navy yard Loose coursed granite laid by 
diver A type of wall used ilong New England coast y.o ft 

L New Yoik, NY , 116th street, department of docks and ferries 
M New York, N Y , Cedar street, department of docks and ferries 
The walls around a dock serve as retaining walls, and although 
they have the support of the water in front of them when the 
docks are in use, when built m the dry they sustain the full pressure 
of the filling at the back, as well as any surcharge caused by erec- 
tions on the quay The completion of the filling behind the wall js 
thus sometimes deferred until after the clock is filled with water 
The thickness of solid dock walls is increased downward to sup 
port the pressure which increases with the depth This prtssuie 
depends on the nature and angle of repose or natuial slope ot the 
ground and filling material behind the wall But the pressure is 
often increased by the accumulation of water at the back, which, 
with fine, silty material, exerts a sort of fluid pressure against the 
wall proportionate to the density of the mixture of silt and 
water Thickness toward the base formerly was increased by a 
batter on the face, as well as by stepping tbe back The vertical 
form given to the sides of later ships however necessitated a 
corresponding vertical or nearly vertical face for the wall 

The height of a dock wall above the dock bottom depends upon 
the minimum depth of water needed for vessels and upon the rise 
of the tide In tideless seaports and inland ports removed from 
tidal influence, the height is represented by the minimum depth of 
water plus a margin of from six to ten feet from the water level 
to the quay surface At tidal ports however, an addition has to 
be made equal to the difference in height between the highest 
and lowest water levels in the dock or in the open basin as the 
case may be At some ports, such as Montreal, Cleveland, Pitts 
burgh and Portland, Ore , provision against river floods and 
seasonal stages necessitates especially high coping levels 

Except under the limiting conditions where steel sheet piling 
can be carried up safely to the grade of the finished wharf, dock 
walls are constructed of masonry, brickwork or concrete or ol 
concrete with a facing of stone or brick Most later dock wall 
building has been in concrete, and, when suitable materials are 
ivailable at or near the site of the wort s concrete coi struction is 
usually cheaper than any other form Where subsoils afford ade 
quate bearing value, the foundations for dock walls, below the 
level at which open excavation is practicable and economical, are 
excavated in a trench The trench is lined with timber sheeting 
for the support of the sides during excavation and in bad ground 
and very deep trenches, timber sheet piling or interlocked steel 
sheet piles ire driven to form the sides Examples of dock walls 
built in trenches are shown in figs 16 and 17 
The walls of open basins are often constructed in the dry pre- 
cisely like dock walls They differ from dock walls only m being 
exposed to variations m the pressure at the Lack resulting from 
the lowering of the water level in front If mass concrete walls 
are to be built in the dry, some form of cofferdam is necessary 
when the site is covered by water, steel sheet piling is commonly 
employed for the purpose of enclosing the area to be excavated 
Concrete Block Walls — In the construction of the quay walls 
lining the basins formed in the harbour at Marseilles, large con 
crete blocks were deposited on a rubble foundation till they reached 
sea level Upon these blocks a solid masonry wall was extended 
to quay level This practice was widely followed, particularly in 
Mediterranean ports, and the size of blocks employed progressively 
increased As early as 1871, blocks weighing 360 tons are said 
to have been used in the construction of quay wall in the port of 
Dublin Each block formed a complete section of the lower part 
of the wall, 12 ft long and 27 ft high, and was lifted from the 
staging on which it was made and deposited under water by float 
mg derricks An alternate method was employed in the break- 
water at Aberdeen harbour, in which canvas bags were laid m a 
hopper barge and there filled with concrete, sewn up and dropped 
through the door in the bottom of the barge onto the foundation 
Sloping blocks were used early in the construction of a quay wall 


at Mormugio Portuguese India and were erected on a foundation 
finer of rubble to piovide against unequal settlement on the so tt 
bottom The system was employed often thereafter Latet ex 
amples are the quay walls of Valparaiso, Chile, and Kilmduu 
(Mombasa, Kenya) harbouis 
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Representative designs of concrete block walls are shown 111 
figs 11 and 17 

Well Monoliths — Brief mention has been made of well mono 
liths as an alternative for excavation of docks (.see also hg 18) 
In some instances where dock walls have been constructed on 
ground above the water line or within an enclosing embankment 
or cofferdam, the subsoil strata has been of such unpredictable 
nature that the monolith method has been adopted to penetrate 
unstable soils Its principle is derived from the ancient Indian 
system of well sinking The cylindrical well foundations built up 
around iron- or steel framed curbs forming cutting edges were 
sunk by excavating from within with grab buckets These single 
cylinders arranged m groups of three formed a foundation unit in 
Queen’s dock on the Clyde m 1877 The rectangular form with 
four to six cells was later adopted as being more easily adjusted 
against a tendency to tilt from the vertical In this case it was 
necessary only to excavate fiom one or another of the cells to as 
sure stability 

Similar monoliths were emnloyed at Tilbury in building the 
walls of the main dock extension (fig 19) and at Calcutta (1928) 
where the soil is alluvial and very soft At Rosyth some of the 
monoliths sunk for forming the outer walls of the dock were 
carried down to a depth of 121 ft below the coping before a 



sound foundation was reached The well spaces were sealed with 
concrete at the bottom In some cases the wells are entirely 
filled with concrete, while in others sand filling is used above the 
concrete seal At Karachi, Pak , and Southampton (1933-34), 
the front wells were tilled only partially to reduce the intensity of 
pressure on the foundations at the toe of the wall 
A wide variety of foundation materials, including pipe piles, 
drilled in caissons, concrete piles, circular steel sheet pile cells, cast- 1 
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iron and concrete box caissons the htter evolved from the early 
idea of the monoliths, have been used Their applications ire 
variously suited to the particular conditions encountered and are 
usually governed by the factors of available supply and relative 
cost N unit rous combinations of these materials have been em 
ployed according to the seventy of the conditions 

Of the numerous construction methods - — -o . 

successfully employed, the following three 1 pn-i (-tj-wells filler 
are generally recognized as fundamental i <■— 1 'cSSalm 

Other methods ldoptcd involve van itions I R - I 
or combimtions of these H _ sheet rm^ 

1 Direct driving oi large pipes or cvlin A concrete 

ders, excavating from within and replacing ^ wells filled 

with suit ihle bearing material Pipe piles rfOEfBjl odemth* 
have been drivm to a depth as low as 18-, , 

ft belovv tidewater b hokepjle 

2 The sinking of floating caissons by BACK 

progressn elv adding masonry , rubble stone ©^^s^wto'concbete 
or concrete to the structure as it sinks into c 

p° sltion — ^ F " owr 

3 The sinking of open caissons with cut- t. ff TV* y y 

ting edges at their bases by the pneumatie Fig is — sections of 
method This method is used where it is typical wfll mono 
desirable to obsrrve the foundation condi L,THS A RDSYTH I9, o 
Hons to place the concrete bottom under c^clydV 

dry conditions and to avoid disturbance of 0UEEN s D0CK I877 
adjacent structures Dry working condi 

turns are obtained in a watertight chamber under compressed air 

The construction of a large number of piers for the Centra! 
Railroad Company of New Jersey over Newark bay was an adipta 
tion of the open caisson method, in which the caisson was sunk to 
rest on a prepared foundation of timber piles ’7 ft 10 in below 
mean high water Ihe pneumatic method is widely used for the 
foundations of bridges, dams and pieis where heavy load concen 
trations occur Its practical and economic limit as to depth is 
90 to no ft 

Sinking by Compressed Air — Early use of compressed air 
has been noted in advancing the foundations of quay walls, through 
alluvial deposits, to solid strata About 1880 the building of a 
long line of river quays extending out mto the Scheldt was begun 
at Antwerp, Belg , with the object of regulating the width of the 
river simultaneously with the provision of deep water qua} s The 
wall was built, out of water, on the flat tops of a series of vvrought- 
lron caissons, 82 ft long and 29J ft wide, constructed on shore 
These were floated out, one by one, between two barges, and 
gradually lowered as the wall was built up inside a plate iron en 
closure erected around the foot of the caisson Each caisson 
eventual!} was sunk by aid of compressed air through the bed 
of the river to a compact stratum An extension of the wall car 
ried out in a somewhat similar manner was completed in 1001 
(fig 20) 

A dry dock and quay walls constructed m the old harbour at 
Genoa about 1888 were founded under water m a similar manner 
by the aid of compressed air Part of the Broomielaw quav at 
Glasgow was reconstructed about 1902 on steel caissons earned 
down by means of compressed air from 54 to 70 ft below quav 
level A deep water tidal quay at Le Havre was built upon steel 
caissons about 141 ft long and 45 ft wide sunk by compressed air 
through about 57 ft of soil The wall was constructed of masonry 
and concrete within temporary Caissons raised upon the tops of 
the permanent caissons, which terminate at the level of the dredged 
berth more than 40 ft below low water (fig 21) Compressed alt 
rounSno™ P ° yed ^ Marse,lles 22 > building quay wall 

Ouay Watt, of Timber- Crib Work-in some North Amer- 
ican Ports, where firm foundations occur relatively close to the 
low water datum, walls have been built of timber cnb work, sunk 
m a previous ly dredged trench or placed directly on a hard bottom 
The cnbs extended to the elevation a t low water and were filled 
with rubble stone Above low water mass concrete or masonry 
r “f ed 18 the „ dr)f ? n the c * b fou n^t>on Examples of 
these enbbed quay walls, which withstood the ravages of wind, 


tide and scour, are found at Montreal, Saint John, N B , some of 
the Creat Lakes ports, the port of Philadelphia and the harbour 
of Portland, Me While they are particularly well adapted to 
exposed locations and rocky shores where wind and tide extract 
a heavy toll on lighter structures, they are by no means the an 
svver to unusually violent storms such as that which occurred m 
the harbour of Wick, Scot, m 1872 This harbour had been re- 
built in 180S of massive masonry construction In the storm of 
1872 the mammoth waves tore away a section of concrete bieak 
water weighing 1,350 tons, lifted it and deposited it in a mass in- 
side the harbour Subsequently investigators estimated the force 
of the wave to be mote than two tons per square foot 

A tropic d typhoon on the island of Guam in 1946 geneiated 
waves which overtopped the breakwater about 50 ft above average 
sea level Gaps were left m the structure which necessitated 
widening the breakwater and extending its height 

The economic factors ot providing for such unusual occasions 
whether at 10 year or 100 year intervals, and the cost of main 
taming excess stability throughout the peuod must always be 
considered Because of the relatively permanent requirements 
of water front structures, solid masonry is preferable where con- 
struction cost is not prohibitive 

Reinforced Concrete Caissons— After 1905 reinforced con 
cretc caissons with closed bottoms were frequently used in 
the construction of quay walls, as at President Wilson basin in 
Marseilles (fig 22) The caissons were constructed on shore, in 
a dry dock, or m some position from which they could be launched 
or lifted by giant cranes and towed into position After being sunk 
to their final positions on a prepared bed of rubble or concrete, 
their filling was completed with sand, stone or concrete to suit 
the foundation conditions and the requirements of their super- 
structures 


Table II —Typical Application 
Dock and I] arbour 

s of the Floating Caisson to 
Installations 


Urn, 

ensions (In 

feet) 



I en#th 

Width 

Depth 

(in long tons) 

Barcelona De ' b 

TulLalmano Chile 

Rotterdam Neth 

$5 

33 

131 

32 

28-36 

1 500-1 600 


Floating caissons were employed also in the construction of 
breakwaters at Bilbao, Sp , Bizerte, Tunisia, Algoma, Wis , Wei 
land Ship canal, Ontario, Flushing creek, Long Island, Newark 
bay, and at ports on Lake Michigan 
Because of its monolithic character and low cost of fabrication, 
reinforced concrete has many advantages over stone masonry 
construction for harbour works A spectacular military example 



of its numerous applications was the building of mammoth caissons 
in England which were towed across the channel m 1044 to the 
r!? r ^ n l V C ° a u St and assembled as units of a prefabn 

nmv1r& b i 0U a by ^ * e ? forces Urgency quays thereby 

provided landing facilities for military equipment and stores in 
“ er of mon , ths - m contrast with a construction period meas 
ured m years under former procedures Each of the caissons was 
about 204 ft long, 44 ft wide and 40 ft h.gh-a hollow box with 
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cross w ills and a longitudinal wall on the centre line Each con 
tamed about i 712 cu yd of concrete and 178 tons of reinforcing 
steel 

Two of these caissons, known as Phoenixes, which were incoi 
porated in the artificial harbours for the Normandy landings were 
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purchased from Great Britain m 1951 and towed to Stockholm, 
Swed , there they were placed end to end to form a pier m the oil 
harbour of the port 

Quay Walls on Piled Foundations — rrom the litter part of 
the 19th century, the massive masonry structures employed in 
quay wall construction give way to lighter structures composed 
of piles driven through soft strata to more stable bottom and 
surmounted bv timber or Loncrete phatfomis extending approxi 
mately to mean low water Upon these platforms much lighter 
masonry or concrete walls were erected to retain the fill Timber 
piles wereyised generally in earlier constructions until the develop 
ment of steel rolled sections, iron pipe piles and concrete piles 
Concrete piles or steel piles or a combination of the two, were 
preferred m waters where marine borers were prevalent 

With the advent of steel sheet piles about 1905, and subsequent 
rolling of heavier sections capable of sustaining usual quay wall 
loads, quay wall design was materially modified 

Timber sheet piling had been employed to a considerable extent 
for retaining the fill behind open pile constructions Steel sheet 
piling, however, introduced a new era in dock building After 
1930, steel sheet pile bulkheads m various forms answered the 
requirements of most quay wall design In borderline cases, where 
the induced stresses approached the allowable strength of steel 
sheet piles, riprap slopes were introduced to relieve the stresses 
in the piles As the depth of water in the docks increased to ac 
commodate larger ships various modifications of the sheet pile 
bulkhead walls became necessary The most general of these was 
the relieving platform built of timber or concrete at about the 
elevation of mean low water In some instances, where steel 
sheet piles were in short supply recourse to the use of concrete 
sheet piles was taken, as in New York in 1910 Typical examples 
of progressive development m this modern type of construction 
are shown m figs 4 to 10, inclusive 

Where highly compressible and unstable soils are encountered 
at great depth, the so called cofferdam type of construction has 
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been adopted, consisting primarily of circular cells built up of 
straight web, steel sheet pile sections Liter designs combined the 
idea of circular sections with adjacent cell secLions formed by 
straight diaphragms between the cells connected by circular arcs 
between diaphragms In some cases the cells penetrated the 
soft and unstable soils to depths of more than 100 ft and extended 
to the finished grade of the wharf In most cases, however, they 
terminated at about mean low water and weic surmounted bv 
concrete gravity walls of adequate dimensions to retain the fill 
behind the walls An example of this type of construction is a 
marginal whaif built at Apra harbour, Guam m 1948 ffig 10) 
Other notable examples are the ore loading wharf on the Cuyahoga 
river at Cleveland on the Willamette river at Portland, Ore and 
the quay will at Sparrows Point, Md 

Failures of Quay Walls — Failure of quay walls may be due 
to any one of seven! circumstances among which are the follow 
mg faulty design which ignores not only well known principles 
of the behaviour of soils under stress but also the choice of con- 
struction materials best suited to the location , inadequate knowl 
edge of the underlying strata, failure of the builder to observe 
safe practice in construction procedure, loading the structure 
beyond the limit for which it is designed, and subsequent dredging 
in front of the wall beyond the depth originally intended Many 
failures occur during construction while others are not observed 
until after completion of the structure Partial failures usually 
are detected first by visual evidence of misalignment of the top 
of the wall, generally accompanied bv settlement They are 
usually progressive Where they have been observed in their 
early stages, successful remedial measures have been taken, but 
when allowed to progress, the sea walls have required complete 
reconstruction 

In the case of massive masonry walls of the gravity type testing 
on natural soil foundation the movement has usually been a slid- 
ing action on its base 

The following typical examples of quay wall failures and some 
of the corrective measures applied were compiled by Adm Fred 
eric R Harris for the American Civil Engineers’ Handbook, T 
Mernman and T H Wiggm (eds ), jth ed (John Wiley & Sons) 

1 An outward movement was observed during the construction of 
the Fish pier wall 111 Boston harbom, the wall resting on an inclined 
uprxp bed, laid on clay overlying hardpan and rock The movement 
was arrested by driving piles directly in fiont of and at the toe of the 
wall and constructing in the rear of the wall a relieving platform 
About 400 ft of wall were involv ed 

2 A section about 300 ft long of a masonry and timber platform 
wall built at the New Yolk navy yard failed by outward movement 
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4 A wall in Charleston, S C , harboui 4,000 ft long was looted on 
a salt marsh the nvtr silt ot mci easing compactness and density ix- 
Undul to a depth in excess of qo ft below tide The depth of water 
it the face of the wall varied from nil to approximate!) tight feet 
The support for the wall eonsisled of a timber platform and brace piles 
with sheet piling driven at an inclination hilling of liver silt was 
placed behind the wall by hydraulic di edging In two locations the 
Idling mateml blew out underneath the sheet piling pushing out the 
bottom of the sheet piling This was corrected bv loading the toe of 
the wall with riprap and, in some instances, by driving heavy vertical 
sheet piling inside and behind the wall platform 

5 A platform bulkhead built in New York harbour, consisting of a 
timber platform with sheet piling on the inside with brace piles at 5-ft 
intervals, with 15 ft depth of water at the sheet piling and 30 ft depth 
along (lie face, gave evidence of outward movement when the depth of 
water was increased by dredging to 34 ft This was corrected by plac- 
ing two inch round steel anchors every ■'o ft and canjmg these back 
40 ft inshore of the sheet piling to anchors of timbers, deadmen and 
piles, and placing riprap along the slope dect easing the depth of water 
at sheet piling to 12 ft 

6 A wall built at the navy yard m New York, about i88<j, of gravity 
tape, consisted of heavy granite blocks with massive counterfronts, 
hid by divers on a timberwork above tide level It was designed at a 
time when the draught of the vessels did not exceed 20 ft With the 
increase of draught of vessels, the basin dnectly in front of this wall 
was dredged out, finally, to a depth slightly in excess of 30 ft A somc- 
what similai wail in another locality failed by outward movement and 
overturning The wall In question moved outward and gave every 
indication of rarlv failure It was repaired by shipping off the ash- 
lar work to low w atur, driving sheet piling directly in iront of the w'all 
and tying this back in turn by timber ties to a platform behind the wall 
provided with vertical brace piles, filling the space between the face 
of ihe wall and the sheet pibng with riprap, building a new wall di- 
rectly on top of the sheet piling and backfilling the work 

7 A crib in the Delaware, Lackawanna and Western Railroad Co 
v ard, Hoboken, N J , the top of which had given way and needed re- 
newal, was repaired by constructing a concrete wall carried down to a 
level where the crib was still sound 

8 A sea wall built on a Umber platform, the protective face of 
which under water consisted of three lap, two inch yellow pme treated 
with creosote, began to fail because of the destruction of the wood bv 
the teredo Eight-inch grooved and tongued reinforced concrete sheet 
piles were driven and a reinforced-concrctc face put on top of this and 
the structure tied bftek by tie rods 

ENTRANCES AND LOCKS 

Gate Entrances,— Entrances with a single pur of gates closed 
against a raised sill at the bottom and meeting 111 the centre have 
to be made long enough to provide a recess behind the gate on 
each side wall to accommodate the gates when they are open and 
lo form an abutment in front to bear the thrust of the gates when 
closed against a head of water m the dock A masonry or concrete 
floor is laid on the bottom m accommodation of the sill serving 
as an apron against erosion Entrances have the advantage of 
occupying less room than locks, and they are less costly lhe\ 
have the important disadvantage of being accessible for a limited 
period only on each side They have seldom been included except 
as auxiliary passages m the construction of large new docks 
Locks.— Locks differ from entrances in having a pair of gates 


at each end of a lock chamber Dock locks are similar in pnn 
ciple to those on canals The lock chamber has its water level 
raised or lowered when gates are closed at both ends by passing 
water through large sluiceways or culverts m the side walls In 
most large modern locks, an intermediate pair of gates is provided 
in the chamber m order to divide the lock for the accommodation 
of small vessels 

Inner and outer sills of dock locks are frequently constructed 
at the same level , the advantage in the case of two or more pairs of 
gates is that they may be interchangeable 
The foundation for sills, side walls and floors of a lock generally 
are constructed in cofferdams built across the entrance channel in 
which the excavations are kept dry by pumping Under the siPs 
and adjacent to the sills the foundations usually are carried to a 
lower level and, if possible, to an impervious stratum to prevent 
the infiltration of water under pressure Frequently, sheet piling 
is driven across the lock site and under the side walls to cut off 
the flow of water A physical concave recess is formed in the 
walls in which the heel post of the gate turns 
The side wills of a lock chamber are very similar in construc- 
tion to dock walls They are 
usually built of concrete and have 
been frequently in the form of an 
inverted arc which resists any 
forward movement of the adja- 
cent wall, the toe of which abuts 
against it 

A feature in the design of mod- 
ern locks and entrances is the rec- 
tangular form of the entrance 
corresponding to the shape of the 
nudscction of modern ships 
Some of the earlier entrances 
were constructed with inverted 
arc floors, the depth being greater 
at the centre than at the sides 
In soft alluvial soil, the use of 
well monoliths in the foundations 
was found advantageous at King 
George dock, Calcutta, and at 
Tilbury (1928) Large caissons 
were employed for constructing 
under compressed air the founda- 
tion of gate chambers lock heads and portions of the side walls 
of the Florida lock at Le Havre The large lock at New Orleans, 
La built m fine quicksand was supported on 24,000 piles 
The entrance lock at Ymuiden, Neth opened m 1930 is a con- 
crete structure resting on concrete piles The lock has a floor of 
reinforced concrete under and near caisson sills, but in the main 
chamber the canal bed is left uncovered between side walls, the 
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founditions are enclosed in sheet piling The IolIc was built on 
fine water logged sand the excavations being kept dry by means 
of a well point system In a few other cases, including one of the 
laige docks at Bremerha\en, Ger , an artificial floor was avoided 
except at the ends of the lock chamber 

DOCK GATES AND CAISSONS 

The entrances and locks at wet docks and the entrances at dry 
docks are closed eithei by gates or caissons G ites formerly were 
built of timber, greenheart generally being used when obtainable 
Until about 1915 practically all the gates of Liverpool were so 
constructed even for such a wide opening as 100 ft at the Canada 
lock The difficulty of obt lining very large greenheart timheis 
and its high cost, plus the convenience and economy of steel con 
struction, resulted m almost universal use of mild steel for gate 
building During the second half of the 19th century, miny 
gates were built of wrought iron until the general adoption of mild 
steel for construction purposes superseded it In steel gates the 
heelpost (z e , the vertical closing piece at the hinged end) the 
mitre post at the meeting end and the sill piece which close against 
the fixed sill of the gate timber are all usually built of greenheart 
or faced with it 

Wooden gates consist of a series of horizontal framed beams 
made thicker and placed closer toward the bottom to resist water 
pressure which increases with the depth The beams are framed 
and fastened to the steel posts and mitre posts at the ends, and 
there are usually intermediate uprights Watertight planking is 
fixed on the pressure face 

Steel gates usually have both an outer and inner skm of plating 
braced vertically and horizontally by steel plate ribs and girders 
They are frequently built with buoyancy chambers which relieve 
the gate anchorage at the head of the heelpost of considerable 
horizontal stress due to the weight of the gate The pivot sup 
port at its foot likewise is relieved of all weight except that neces- 
sary to prevent the gate’s floating out of its seat They are con- 
sequently much easier to move in the water than are wooden gates 
Wooden gates, however, are less likely to be seriously damaged 
if rammed by a vessel All anchorages and supports of a steel gate 
should be made strong enough to sustain its weight in the event 
that the buoyancy chambers become waterlogged 

The semibuoy ant tvpe of gate generally employed in modern 
docks dispenses With the roller and roller path under the gate near 
the mitre posts formerly provided to sustain the weight The 
buoyancy of the gate is maintained at a constant value by con- 
structing the buoyancy chamber in the lower part of the gate 
All chambers formed by skin plating above the watertight com- 
partment are opened on the outside face to the free flow of the 
tide Thus, so long as the buoyancy chamber is submerged, the un- 
balanced weight remains practically unchanged whatever the 
depth of water may be In this way, the unfloated weight of the 
gate can be reduced to a few tons 

Formerly, dock gates were sometimes made segmental in plan 
on both faces with the inner face forming a continuous circular 
ire The width of the gate leaf at its centre is usually made one- 
eighth of its length 

Storm gates pointing m the reverse direction to the impounding 
gites and placed outside them are occasionally employed m en- 
trances subject to extraordinarily high tide or strong wave action 
Strut gates are swung into position at the back of the impounding 
gates to support them against pressure of waves in exposed loca- 
tions 

Single-leaf semibuoyant gates hinged on a horizontal access 
below the level of the sill have been employed in several dock en- 
trances The gate is lowered into the water to open the entrance 
until it lies flat on a platform or apron outside or below the sill 
level The train ferry dock at Dover, opened m 1936, is provided 
with horizontally hinged gatfes As this is a wet dock and is de 
signed to maintain the water surface inside the gate at a level 
which may be higher or lower than the tidal water outside there 
are two gates, one behind the other, capable of being lowered m 
opposite directions 

Sluice Valves, — Valves or sluice gates in various forms are 



TIG 24 — SLUICE GATE AT CONGELLA DRY DOCK (DURBAN U OF S AF ) 
OPERATED BY A 25 H P ELECTRIC MOTOR .TOTAL WATER PRESSURE ON 
THE SLUICE DOOR (EITHER SIDE) IS 170 TONS 
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used foi controlling the watci levels in locks and docks Valves 
were formeib built into the gifts in some cases but as the volume 
of water Lo be dealt with grew larger it became usual to build cul 
verts with contiollmg gates in the side walls of the lock or entrance 
Gate sluices howevu continued to he used in some docks for the 
purpose of sluicing silt deposits from the sill dpron An old form 
of sluice gate is constructed of timber, usually greenheart, and is 
raised and lowered over the culvert mouth in the sluice chamber 
by hand power or electric motor Cast iron gates faced with gun 
metal and working against cast iron frames are often employed 
tnd are usually similarly operated A double faced sluice gate 
at the Congelh dry dock Durban, U of S A1 is illustrated in 
fig ">4 Balanced cylindrical sluice valves, in which the water 
(lows between the bottom edge of a steel evlinder and its annular 
suiting when the cylinder is raised, arc used in some cases Roller 
gate slunes of the Stonev pattern arc frequently employed in large 
culverts as at the locks of the Panama canal, and “butterfly” or 
balanced flap sluice valves turning about 1 horizontal avis are occa 
sionall) used 111 culverts of modeiate dimensions Cylindrical 
ind ‘butterfly” valves both possess the idv intage (in that they 
ire bihnced or in equilibuum, so far as water pressure is ran 
cerned) of elinuniting friction at the meeting surfaces In roller 
sluices the friction is lcduccd to insignificant dimensions All 
dock sluices operated by electric motors or hydraulic urns should 
he fitted with meins for hand working when necessaiy Stop 
planks for emergency use arc often provided 111 secondary sluice 
pits 

Gate Machinery —The early practice was to attach two chains 
to each gate hauled by hand winches or some form of power 1m 
chines Duect acting hydraulic ranis placed in covered pits just 
below the coping level of the lock were first introduced ibout 
i8Sy at the Barry docks This system, in improved form, became 
widelv used 111 Great Britain (ree tig 25) On the continents of 
Europe and North America, electrical power has generally been 
emploved for operating gate michmery At the Panama canal, a 
large horizontal spur gear driven by an electric motor opentes the 
gate Another widely used form consists of a connecting rod in 
the form of a rack which is engaged by a worm geai driven by an 
electric motOT In both cases, operating machinery is placed m 
pits at the side of the lock 

Dock Caissons —Caissons for closing the entrances of wet 
docks, dry docks and locks are constructed with buoyancy and 
ballast tanks for the purpose of floating or sinking the caisson or 
adjusting the unbalanced weight The contained water ballast is 
varud at will by means of valves and pumps located within the 



caisson Carsons are fitted with greenhcai-t or oil contact faces 
to whiil, rubbt- bcanng =tnps are frequently acidcd piovidne 
iiasbcitv needed to lorni a watertight joint ag-> 11-u miso. ry sihs 
and "rats I belt are thri e gener d ijpc- 01 dock e. ,-ons 
1 I mating which arc eitlv r in -hip tor.n or rec'anguhr 

and art moved ivthout guide- or roller- 

.' 1,d,n h r cat-sons provided aith giec-lieu-t oroiUi keel pieces 
w”ich ret on shdirg ways a k smooth ini-euv over which the 
caisson is d r awn 


3 Rolling caissons having wheels fixed to the underside on 
which they travel over rails on the floor of the entrance In some 
cases Lhe wheels or rollers aie attached to the floor and the rails 
to the caissons 

The second and third types require a long recess or camber 
formed in the side of the entrance into which the caisson may be 
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withdrawn to open the passage In a dry dock at Dundee, Scot , 
floating caissons are hinged at one end and swing out into a recess 
In the dock wall, a rolling caisson was used at the Garvel dry dock 
at Greenock, Scot , in 1874 Others are installed at the entrance 
of the Bruges ship canal, the Congella dry dock at Durban (1923), 
the Kruisschans lock at Antwerp (1927) and the Ymuiden lock 
at Amsterdam (1930) The caissons which close the combined 
lock and dry dock at St Nazaire (1932) and the locks at Bremer- 
haven (1931) and Dunkirk (1940) are supported on a submerged 
roller c image at one end and slung at the camber end from an 
overhead roller carnage travelling on the side walls of the camber 
chamber For closing large dry docks, sliding caissons have been 
adopted in later cases as indicated in Table III 

A floating caisson is occasionally arranged to draw back into a 
chamber and in this form differs only slightly from the sliding 
caisson Sliding or rolling caissons, although more costly than 
simple floating caissons, have been favoured because of their ease 
of operation through mechanical means They are, however, sub- 
ject to maintenance and occasional repairs 

Relative Advantages of Gates and Caissons— In general 
practice, the various types of mechanically operated gates mclud 
mg the sliding, rolling or hinged arrangements, have been found 
easier to operate In wet basins and the older graving docks, they 
have been generally employed As indicated in Table III, the 
great majority of graving docks are provided with caisson gates, 
which consume moie time in sinking into their recesses, but the 
relative infrequency of operation in graving docks compared with 
that of wet basins reduces the importance of this factor for grav 
ing docks Floating caissons further obviate the necessity of pro 
viding recesses in the structure and require almost no mechanical 
maintenance 

EQUIPMENT OF DOCKS 

Docks are essentially gateways of import and export commerce 
and are arranged for the transfer of cargoes and passengers be- 
tween ships and radiating lines of distribution In addition to 
the facilities needed for embarking and discharging of cargoes at 
the waters edge (local accommodations, such as transit sheds, 
passenger terminals and land loading equipment) , provision must 
often be made for the transfer of passengers and commodities by 
ml, highway and air to points throughout the territory served by 
the port These provisions include highways, railroads and air 
terminals situated outside the immediate area of the port itself 

Within the confines of the port area, warehouses, transit sheds, 
special equipment for loading and discharging various classes of 
cargo and other auxiliary appurtenances are required for the effi- 
cient handling of cargoes Among the items of auxiliary equip- 
ment are power for dock operation, trucks, cranes and hoisting 
gear for the handling of cargoes from ship to transit shed, ware- 
house, rail and highway These facilities constitute a complete 
self-contained system of operation independent of other com- 
mercial establishments but arranged to co ordinate with the latter 
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for effectixe distribution of caigoes 

In elfect such marine terminals are links between land and 
water transportation systems They may be bottlenecks or chan 
nels of sufficient dimensions ind liulities to afford the smooth 
flow of commerce between two means of transport ition A ter 
minal may be generally local wheie the destination of ship-borne 
cargo is close to the terminal location and the outbound cargo 
finds tts origin within the locality Or, the terminal may serve 
for the transfer of w iter borne commerce to widely dispersed 
territory involving further tr importation by land or inland water 
w'av In geneial, marine terminals are a combination of the two 
extremes A marine terminal in a large city like New York is an 
example of diveisifacation and is confronted with the lestnctions 
of location, enormously high real estate v lines and consequent 
high taxes Mobile Ah , on the othci hand, is relate eh free from 
these burdens While each port is a problem ot itsell certain 
items of equipment are common to most ports mcl cm be adopted 
generally 

Railways and Roads — In ordei to deal expeditiously with 
cargoes brought into and dispatched from docks, numerous rail 
wax sidings are arranged along the quays in ports with a laTge 
lailwaj tnhic classification yards and storage sidings are usually 
located within or near the dock area in order to avoid congestion 
on the quays 

I he lay out of railways in a dock, area presents a problem similar 
to that of the fieight yard of a medium-size city At Savannah, 
the railway and classification yard is singularly arranged to accom- 
modate five tributary railways The warehouses are arranged m 
several rows of single story buildings with paved roads on one side 
and depressed tracks on the other The Boston and Maine railroad 
marine terminal, Mystic Pier No 1, Boston, has double tracks 
on the wharf apron ind depressed tracks within the transit shed 
which divides the building into two sections Access for freight 
movement by motor tiucks across the depressed tracks is afforded 
bv a collapsible bridge at the floor level 

Growth of motor highway tiansport made it necessary' to build 
permanent connections from adjacent highways by means of ramps 
and overpasses for direct access to the loading floor of the tiansit 
sheds 

Warehouses and Transit Sheds —The arrangement of tran- 
lt sheds follows in general the pattern of a one story building 
with sufficient height about 20 ft , for the stacking of incoming 
cargo and the opeiafinn of fork lift trucks In the most modern 
application, depressed tracks run the whole length of the building 
along its centre line and afford the handling of freight directly 
onto the car floor Cleai space on each side of the track is pro 
vided for the operation of motor trucks The transit floor, there- 
fore, must be relatively' free of columns supporting the roof, which 
in mo»t cases is carried on long span trusses Where double sided 
piers and quavs are adopted, as m the case of railway marine 
terminals, widths are from 300 to 500 ft , usually in order to pro 
vide ample space for the modem facilities of transit sheds Fig 26, 
illustrating the Ballantyne piei at Vancouver, B C , and fig 27, 
showing a cargo pier at Philadelphia, are typical examples This 


type of construction is common m the Atlantic ports 

Warehouses built in connection with dock facilities follow a 
wide range of design depending upon the type of cargo and the 
length of time the cargo is likely to remain at the port They 
range from one story sheds to warehouses of eight or nine floors 
For the storage of perishable goods, refrigerator warehouses have 
been constructed in many of the larger American ports 

Elaborate and costly plants for loading, discharging and storing 
special classes of cargo m large quantities have been established 
in many of the large ports of the world Among them are bulk 
handling facilities for coal, gram, ores and oil The bulk handling 
of wheat at such ports as Montreal, New York, Vancouver, B C , 
and Port Arthur, Ont , necessitated the building of vast granaries 
and elevators holding more than 100,000 tons and capable of load- 
ing it into the ships at the rate of 3,000 tons per hour For the 
discharge of grains, pneumatic and bucket elevators, the working 
of which is almost entirely automatic, are provided in many ports 
Floating pneumatic elevators for discharging gram from ships 
into lighters or shore granaries are commonly employed Ap- 
pliances for the shipment or discharge of ores have been developed 
to a high standard of efficiency m some of the lake ports of the 
United States Hoists can unload ore boats of the Great Lakes 
at the rate of 2,400 tons per hour 
Handling of Oil — Docks for oil tankers are usually located 
remote from other cargo operations and at points where tankers 
may be towed away from their berths in case of fire The sea 
transport of petroleum m barrels is small compared with bulk 
cargoes, which in the larger tankers amount to the equivalent of 
250,000 bbl or more Large tankers are loaded by pumping from 
large storage tanks or reservoirs through force mams Such ports 
as Los Angeles Calif , Corpus Chnsti, Tex and Abadan, Iran, 
aie prominent in the shipment of bulk cargo The large bulk of 
the maritime trade of Los Angeles in petroleum products was an 
important factor m the development of the port The berths at 
which tankers load and discharge are isolated from other struc- 
tures and moored to the jetties or dolphins connected with the 
shore by light piled structures upon which pipe mains are carried 
Provisions for bunkering of ships using fuel oil is commonly af- 
forded by a special pier Wharves are isolated from the tanker 
berths, usually in the lower reaches of the dock areas and prefer 
ably seaward from other piers Efiorts are usually made to pre- 
vent a flow of oil beyond the limits of the oil dock area 
Coal Shipping Ports — At docks whose principal export trade 
is coal, the arrangement of quays and berths is planned with spe- 
cial reference to the running of coal cars to and from the shipping 
points In the ports of northeast England high level coal hoists 
are much used, mainly because of the high elevation of the 
ground m the neighbourhood of the shipping berths, as for in- 
stance, on the river Tyne At many high-level hoists such as 
those at Dunston (Gateshead) on the Tyne and at Blyth, which 
are built parallel to the river bank, trains of cars are brought onto 
the wharf and discharged successively by means of chutes into 
vessels lying alongside In situations where the elevation of the 
surrounding ground is insufficient to provide for gravity discharge 
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The wharf or jetty on which the 
coiling hoist is erected is fre 
quently constructed over and m 
front of a riprap slope to avoid the 
necessity of building a continuous 
deep water wall Appliances to 
minimize the breakage of coal in 
falling from the chute into the 
ship's hold arc commonly used at 
ports where grading of coal is im 
portant 

The United States port railway 
freight cars are of much larger 
capicity thart are those of Europe 
lhe shipment of coal is effected 
both by hoists and convey 01 belts 
as in the United Kingdom, but the 
Lipping arrangements provided for 
the cars die on a much larger scale , 
and it is customary to discharge 
them by means of oscillating “tip 
piers” or “dumpers” into large 
hoppers whence the coal is deliv 
ered to the ship, either directly or 
over conveyor belts, through 
chutes as required The large hop 
pers serve as reservoirs to equalize 
the rale of supply In some cases 
the coal is dumped from railroad 
cars on the low level into very large 
pier cais which are laised bv hoists 
and are tipped over hoppers at a 
high level A coal shipping instal- 
lation on the belt system, put into 
service at Baltimore in 19x8 by the 
Baltimore and Ohio railroad, em 
ploys self trimming loaders which 
shoot the coal at high velocity in 
any desired direction between 
decks Somewhat similar median 
ical trimmers are in use at the sev- 
eral other American coal ports 

Bv these means, in conjunction 
with highly developed arrange 
ments for dumping cars and belt 
feeding the rate of shipment of 


from hoists to the hatchways of large modern vessels, hydraulic coal has been augmented gieatly The Baltimore pier is double 


hoists are often provided, as in the docks of south Wales and Scot- sided, 700 ft long, and has foui mam coal loading towers More 
land as well as at English northeast coast ports (Electric hoists than 40,000 tons have been loaded there m one day The use of 


are sometimes used m American and continental ports, but m the American type of large coal cars and mechanical trimming 
Great Britain hy draulic hoists are generally employed ) Cars enables ships to be loaded with coal at some of the best equipped 
are brought to the shipping points at quay level or over a graded U S ports more rapidly than in British ports, where the time rate 


gantry structure raised sufficiently high above the quay to avoid 
obstruction pf the quay space 

The coal hoist is contained in a steel latticework tower erected 
on the dockside The tower may be either hxed m position or 
capable of limited movement along the quay to suit the position 
of a ship's hatchway The loaded car is raised on a cradle or 
platform to the required height Jot the discharge of the coal 
through adjustable steel chutes into the ship’s hold In some 
ports the practice is for cars to discharge through bottom doors, 
in others the cars are fitted with end doors and are tipped on a 
cradle in the hoist The running of cars to and from the hoist 
is assisted, wherever possible, by suitable grading of the tracks 
Empty care are sometimes run off from the hoist at a higher level 
than the loaded car roads and travel by gravity to the empty 
sidings Efectns and hydraulic capstans are also used for working 
the ears k\ shipping places 

Electric conveyors are much used in the shipment of coal, in 
some cases raising it from quay level Thev arc also used at 
some coal wharves in order to increase the height ©l the point of 
delivery of the coal 


for 1 complete cargo often does not exceed 600 tons per hour 
and is usually less because of delays in trimming the coal between 
decks (.See also Bunkering of Ships ) 

Cranes — Dockside cranes for general cargo purposes are fre 
quently of the portal type, travelling on rails laid upon the quay 
with space between the legs (which carry the crane platform) for 
railway cars to pass under In some docks where warehouses are 
near to the face of the dock wall, travelling cranes of a semi-portal 
type are employed, one pair of the crane legs travels on rails laid 
near the quay edge and the other pair on elevated rails fixed to 
the wall of the building As a result nearly the whole quay space 
is left free for the passage of transport This has become increas 
ingly important as more goods move by large trucks 
Cargo cranes must be raised high enough above the quay surface 
to enable their jibs to command the hatchways of ships rising 
high above the water level For general purposes cranes of \\ , 
3 and 5-ton lifting capacity are most commonly used, but for 
special purposes much more powerful travelling cranes are pro- 
vided Floating and fixed cranes of great capacity are employed 
for dealing with exceptional loads Some floating cranes lifting 
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2-,o tons ire in use and it least one fixed crane tint at the Fhila 
rltlphn mv, vard, is capable ot lifting 350 tons 

Some modem dockside wirchouses hive been equipped with 
electric cranes travelling on the flit roof of Lhe building and ai 
ranged to work cargo to and irom the several floors of the wue 
house through hatchways formed m them and in the roof, as at 
the Gladstone docks, Liverpool 

In New York and some other poits of the United States, pir 
bcuhrly on the Atlantic coast quayside cranes ire in ship cargo 
use to 1 limited extent only The bulk of the working of genenl 
cargo is effected by a process called “burtomng ” This consists 
ot the joint working of the load b\ means of a ship’s derrick and 
a fixed cargo mast or hoist attached to the wall of the pier shed 
which is built out close to the water front 

Electric current for dockside trines is taken either from con 
ductors m conduits lud below the quay surface or fixed to the 
walls of quayside buildings, or by means ot flexible cibles from 
plug boxes at points on the quay (6ft also Crvnes ) 

DRY DOCKS 

There are two kinds of dry docks The first is a fixed dock 
inmmonly known as a graving dock, for the graving or scraping 
of a ship s bottom Graving docks are wet docks or basins which 
max be unwatered and made dry by means of a closing gate and 
pumping equipment to extract the water One or more vessels 
u e brought in afloat the gate is closed and the water is pumped 
out exposing the entire hull of each vessel and making it accessible 
for repairs 

The second t>pe is the floating dry dock a movable marine 
structure which can be sunk or raised it will by varying the 
unount of water ballast A ship is brought into the partially sub 
merged dock, whereupon both the ship and dock are raised until 
the entire ship is above water rioatmg docks range in lifting 
power from 300 tons to 100,000 tons 

GRAVING DOCKS 



Graving docks are employed both for the building and the re 
pair ot ships ih principal ports throughout the world The loca 
tions and controlling dimensions of typical graving docks are 
given 111 Table III Notable examples of graving docks are found 




Fig as — original tremie method developed by Frederic r Harris 

TO BUILD GRAVING DOCKS A TREMIE CONCRETE FORMS B FINISHED 
CONCRETE DOCK 



Fig 30— timber caisson gate for graving dock at savannah ga 


in such U S ports as Boston, New York, Brooklyn, Bayonne, 
Philadelphia and Norfolk and also at Pearl Haibor, T H These 
are in general concrete structures of dimensions up to 1,100 ft 
lung, 150 ft wide and 42-ft depth below mean low water, equipped 
with floating caisson gates, inlet and outlet conduits, pumps, com- 
pressors, electric substations and the usual utilities employed in 
shipbuilding and ship repairing 

When a ship is afloat in it, a fixed dry dock or graving dock is 
similar in general appearance to a wet dock closed by a tidal gate 
There are two basic differences First, the gate by which the 
water within the dock is controlled is arranged to retain the water 
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in a wet dock ind exclude it in a grj' ing dock 10 tin l repnrs rrnv 
be made to the hull oi 1 dup SccondK the gr ivtng doik is 
made drv bv pumping enter out to c ra md is filled through int ike 
channels from the sea When ships were small and shallow, thtv 
could be put in a. cradle and hauled out of the watei on lollers on 
a sloping shipwav , but when thee became larger, floating drv 
docks or graving docl s were required to serve them The material 
of gnving docks was at lirst timber, but as they grew in size 
strength requirements and dso material at hand dictated the use 
of missive stone masonry ind later, leinforced conerete Tig zh 
illustrates King s dock at Swansea 
Experience in the building at early grning dr\ docks showed 
that even thc c c relatively sm ill structures were completed only 



after years of effort — ten years was not an unusual period The 
history of graving docks was also marked bv such disasters as 
the collapse of the finished dock at Pearl Harbor m 1914, when 
the bottom of the 1,000 ft long dry dock suddenly let go 
This costly lesson demonstrated that a large graving dock must have 
a bottom sufficiently heavy to withstand the water uplift Conse- 
quently at Pearl Harbor the 1,000-ft dock was rebuilt in sections after 
the 1914 disaster Each concrete section block, weighing about 8,000 
tons, was built on a 3,500 ton floating dry dock As the concrete block 
developed in weight the dock was gradually forced down When a 
bottom block was completed the dock was sunk further so that a 
buoyant, steel tank could be floated in and attached to the block, 
whereupon the block, acting as a bottom to the steel tank, was towed 
away and sunk in place This experience indicated that graving docks 
thus built would involve not only extra cost for the complicated equip- 
ment but also a longer time period than could be allowed Excavating 
an area i,ioo ft long and 150 ft wide to 60 or 70 ft below the water 
surface and excluding the water therefrom is difficult and hazardous 
In the construction of later graving docks the difficulty was over 
come by the adaptation of the tremie method of depositing concrete 
previously used in subway and tunnel work It was cmploved in the 
Detroit Rher tunnel m 1906 and first applied to a graving dock in 
Erie basin, New \ ork The tiemie method is a means of depositing 
concrete under water through a large pipe to avoid the disturbance of 
the mixture which would occur m depositing it through a considerable 
depth of water It was further developed in the construction of 
numerous large graving docks during World War II and is characterized 
by placing steel tremie form units on a previously prepared subgradc 
In construction of the Eric Basin dock, the concrete was poured in 
one continuous operation by means of tiemie pipes Steel sheet piling 
suspended along the back line of the side walls with the lower ends 
in the tremie concrete was braced across the proposed dock Backfill 
was placed on the shelf behind the sheeting after the tremie conerete 
had set Gravel ballast was then placed m a pile at the ctntre for 
added weight to counterbalance the hydrostatic pressure, and the cof- 
ferdam was unwatered for completion of the dock in the drv As the 
sidewalls were built up, the gravel ballast was gradually remov ed for 
use as coarse aggregate in the wall concrete 
This dock was completed and in use in less than two years at a cost 
within the original estimates, in contrast with earlier docks which re- 
quired ten yean to build at an unpredictable cost The method was 
modified in subsequent docks by building the side walls m sections by 
means of short, narrow cofferdams which were dewatered separately 
Thfs permitted the retention of full water head in the eentraf part of the 
dock, thereby avoiding the transverse bracing and need for ballast 
istlll further modifications were made for smaller and shallower 
docks at Purl Harbor and Marc Island The dink dimensions were 
such that a single line of sheet piling was used above the tremie floor 



with a wale and diagonal braces embedded in the tremie floor The 
tremie shb extended bevond the Wdlls to foim a Shelf which picked up 
the weight of the backfill Fig 39 illustrates the original tremie method 
and u taken from the U S patent issued to Fredeuc R Harris in 1944 

Reinforced concrete dry docks of this type at Boston, New York, 
Bavonne, Philadelphia, Norfolk, Veracruz, San Francisco and Pearl 
Harbor became typical of generally accepted practice (see Table III; 
These graving docks were founded on steel H piles with concrete floors 
up to 20 ft thick Reinforcement was attached to prefabricated iorms 
placed under close tolerances as deep as 70 ft below mean low water 
by divers and the submerged concrete was poured through adjustable 
tremie pipes terminating at the desired levels Internal flooding and 
discharge conduits, together with floating ship-type caisson gates, at 
forded utilization of the dock functions at all stages of tides The 
graving docks at Brooklyn, Philadelphia and Norfolk afforded a clear 
docking space of 1,100 by 150 ft and were intended to accommodate 
the largest vessels afloat, including the "Queen Mary” and the battle 
ship “Missouri ” Alternative methods involved the use of well points 
and deep well pumps The graving docks at Callao, Peru, San Juan, 
PR , and Veracruz employed well points, and deep well pumps were 
adapted successfully to the construction of graving docks at San Diego 
and at I ong Beach m California 

Caisson Gates —Graving docks are closed at their entrances by 
caisson gates of four general types, of which two are most prevalent 
SECTION 
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limited as was its use, one of precisely this constiuction was still m use 
in Weehawkcn cove, Hoboken, for dry-docking md repairing of canal 
boats at the turn of the 20th century 

Fig 33 illustrates the lust hollow floating dry dock, built in Brooklyn 
and the oldest floating dry dock in use during the first part of the 
20th century at Erie basin, Brooklyn As originally constructed, this 
dock had a gate at each end and was intended to operate after the prin- 
ciple of the dock invented by Adamson, but when completed the 
gates were found impractical and were removed Thus it became the 
first U-shaped hollow dock Built between 1845 and 1830, this dock 
was 330 ft long by 100 ft wide It was known as the old balanced 01 
box dock and it was the largest floating timber structure constructed 
up to that time When it was found difficult to handle such a single 
large floating structure with a ship upon it, the development took an 
opposite turn, and a number of small floating structures were built to 
be connected together and used as a single dock The resultant dock 
became known as the sectional floating dry dock Each section was 
short enough to be docked on the other section The floating sections, 
each a small box dock, were connected together on each side by locking 
logs, designed to peimit a limited amount of motion between the sec- 
tions, while keeping them in alignment, particularly while sinking 
These docks were found to be very practical, and large numbers of them 
continued to be built where timber was plentiful (see hg 34) 

About the same time the U S navy built its first hollow-sided and 
hollow-pontooned dock of timbei in the navy yard at Portsmouth, 
N H , in 1848 This dock was not a complete success as, being a timber 
dock, it would not of itself sink low enough to allow a ship to enter 
Decks had to be fitted within the side walls above the normal water line 
to form a chamber into which watei could be pumped in addition to 
that which would flow into the dock by gravity 
In the meantime various othei methods of raising ships weie at- 


sliding gates and floating or ship type gates Table III shows that to form a chamber into which watei could be pumi 
datively few sliding gates were adopted (usually m docks built prior that whlch would flow , nto the dock bj gravit / 

“d that the great majority were of the ship type Thev are In thc mcantlme varl0us othci mthoda of ralsI1 
built variously of timber, cast iron and steel, according to the available tcrnpted mc l u dine primitive methods which were fori 
supply and economy of materials While a timber gate built in i 94 * railways and systems of hvdmulic cvhndeis 

U H Se V 3aVa t n T h (f V 0) ' aU T lded , ft ga t' Sf the eariy^eficcsfof raising aship out of v 
if properly maintained with protective coating, were found to be more t d h ,, ' ro „„ efpr i K , n n f r .- t , 

economical Riveted steel caissons remained in service after more than columneon lining a hydnuhe cy Under acting as a 
30 years without special protective measures Where sliding gates have f , ” vas p laced transversely an non e 

been provided at thc dock entrance, the ship type caisson has been redtantsermsof Iron mrders wasfloattdanironnor 
utilized for dividing the dock internally into two compartments for oc sunk ln [ 0 posltl on formed a movable platform 

casional use Fig 31 shows an early form of steel floating gale The s j, lp t0 be docked W as floated directly above it 

FLOATING DRY DOCKS jacks wcre set t0 vv0lk the gtfders, pontoon and shif 


A floating dry dock is a buoyant structure designed to raise and sup 
port ships out of watei and to lower them again to floating condition 
at will, so that then underwater portions may be inspected, painted or 
repaired 

An early primitive method of exposing a ship’s bottom for cleaning 


One of the early devices for raising a ship out of water for examina- 
tion and hull repairs consisted of tw 0 rows of cast iron columns, each 
column containing a hydraulic cylinder acting as a jack Upon each 
pair of columns was placed transversely an lion girder Above the 
resultant series of iron girders was floattd an iron pontoon, which when 
sunk into position formed a movable platform controlled in depth 
The ship to be docked was floated directly above it As the hydraulic 
jacks were set to vvoik the girders, pontoon and ship were raised high 
enough for the water to flow out of the pontoons, making them buoy- 
ant The pontoon and ship were towed dear, the girders were allowed 
to sink, and anothei pontoon was placed upon them for a repeat per- 
formance Among various locations where the system was applied was 
thc Victoria dock in London 

In the lattei half of the 19th century docks began to be built in 


or repairs was adopted about 1700 in the harbour of Kronstadt, Russia, England from the designs of Geoige Rennie, James Campbell and 
during the leign of Peter the Great An English ship was m need of others, which were worked at Cartagena, Sp , Saigon, Indochina, Ber- 
repairs, and since no facilities were available in that harbour, the muda and other places The designers’ attention became more and 
captain bought an old hulk which he gutted completely and to which more concentrated on the self docking problem, which problem the 
he fitted a watertight stern gate He then berthed his ship inside the sectional dock had so effectively solved for the timber docks 
hollow shell thus formed, closed the gate and pumped out the water The Campbell design became the most popular and was used for 
He was then able to make repairs to the underwater body of his vessel thc 60000 ton Southampton dock, which was built to serve the largest 
This type of dock continued in use for more than 100 years and was Atlantic liners and battleships However, the advent of broad decked 
known as the “Camel" dock, after the name of the Kronstadt hulk carriers during World War II made even greater demands on the 
In 178s Christopher Watson built a timber dock similarly equipped floating dry dock Floating dry docks presented particular advantages 
with gates for the express purpose of docking a 
ship in the dry while resting on the bottom of 
the Thames river at Rotherhithe Its principle 

of operation was much the same as that of the 0|LOE Blocks 1 

As early as 1809 a design for an iron floating / I 

diy dock was patented, but none had been built I ' 

A patent issued to J Adamson in 1816 (see fig 

32) originated from the wreck of an old hull Locking loos— 1 \ 1 

lying on a sloping beach Its stern was removed I 5 I 

and gates similar to those of a canal lock were I |L* 

provided to close the opening With the gates Keb. blocks 1 S'* 

open, the structure resting upon the bottom was -y" 1 

piactically submerged At high tide the ship to // I * \s* 

be docked was floated m As the tide receded the S^Sk I ffl s' 

water left the dock and the gates were dosed pre- S^* S^X 1 I IS* 

venting its return The structure patented by I , I Jr 

Adamson was not strictly speaking a floating dry 1 y? Jlrl Ills* 

dock, since it lacked lateral or longitudinal sub ^S* Jgip I I S* 

divisions to confine the water inside the dock | I \S* 

As designed, pumping would cause the water to I ; s. IJ* 

flow to the lowest corner and it would be impos- 

keel without extenot bracing I y' 

It is probable that the inventor intended the I Jr‘^ OOR| N° SpUD ® 

dock to rest on the bottom An extra high tide, S I \ III 1 

however, must either flow over the sides or float S. Jlr 

the structure In the latter case it became the 

first floating drv dock, as the title of the patent \ flS^ 

indicates This may have occurred at first against ' V-!! S* 

the will lather than from the intmt of the in- — >S 

ventor Primitive as this foim of dock was and Fio 34 — timber sectional dry dock 
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Tlu military diy duik Inflows tin fleet Shortly after a fiont-Une 
natal hist is estililisliul the dry dot k uni repair tuxiharies moye in 
To mut tlx requirements, diy docks uc designed for towing long 
distinees at si t, and provisions die made for the housing of large 
crews The dmks fairy inti urcraft battei it', self contained power 
plants and medium tools md are equipped to be moored offshore 

llxie are two basic tvpis of floating dry docks, the trough dock 
ind the sectional dock, and all forms of floating dry docks art modifica- 
tions or combinations of these trio 
Trough Dock— The trough type, baying a continuous structure 
from end to end posstsses longitudinal built m strength of Us oyvn 
This means tli it it cm distilbutc and equalise me of the nonuntform 
weight distribution of the lyerage ship is cirncd bv the rclitieelv 
uniform lift of the dork This longitudinal girder strength of the dock 
itseil is dso effective in distributing md equihzmg the nonuntform 
weight of the ball ist water m the different dock compartments, yvlnch 
nonumlormity is incident to unequil flooding or pumping ( see fig j?) 

Sm ill trough docks ale m idc in one pteu When in need of inspec- 
tion or repair they an docked in other larger dry docks Larger 
sized trough docks ire usually built in thiec or more parts, bolted 
together for longitudinal rigidity but aic arranged so thil, when le- 
quiretl, the see era) parts cm be self docked 
Harm Three Puce rrough Dot k — In the Harris steel tiough dock 
(fig ill) self docking is accomplished by proyiding tyvo detachable end 
sections built to slide undei and lift the long centre section The end 
sections when rotated through 90°, are short enough to be docked on 
the centre section in conventional manner All docks of this type ate 
built with rounded bottoms to increase the stability 
In addition to the safety deck, the Harris dock is provided with an 
unfloodid, watertight ehambei in the pontoon for the full length of 
the dock centre line (fig 37) The buoyancy of this space is so pro 
portioned as almost to float the weight of thL dock structure, thus 
enabling the safety deck to be placed at a considerably higher level than 
tn a dock with no buoyancy chamber By lessening the differential 
between external and internal water level, the buoyancy chamber re 
duces the maximum water pressure on shell plating and frames and 
hence cuts down the weight of the structure The sides of the chamber 
form effective longitudinal strength bulkheads and separate the ballast 
water into two sections 

Ship Shaped Trough Dock — The bureau of yards and docks of the 
U S navy department has built numerous ship shaped trough docks 
of a military tvpc especially designed for towing The docks hue 
closed bows and at the after ends low hinged gates With their shin 
lines, high freeboard and rudders, they tow fairly well at sea and, with 
self contained power plants, cranes, workshops, ground tackle and com 
pletc ship facilities, are ready for immediate service upon arrival it 
destination They typify the one piece trough dock of military 
elestgn 

Sectional Dock —The true sectional type dock, usually of timber 
construction, ts as Us name implies a series of separ ite sections with 
no longitudinal girder strength between them The buoyancy or flota- 
tion effect of each section is applied independently 111 lifting the ship, 
as in the me of the trough dock, tile section is subdivided into com- 
partments by longitudintl inti transverse hulkheids, tnd each section 
carries Us own pumping plant In orrhr thu euih individual section 


the wing yy alls Ihc siclions aic pin connected to each ollici « me 
ends thus providing a certain amount of ovei all girdei sLcngth 

Section il docks aie always of the “'elf docking’ type, that is the 
fore and ifl length of each section is less than the width bctvvccn^ving 
walls This being the case, a section when swung thiough qo cm 
be docked for insptction 01 repair upon one 01 moie ot the remaining 
sections Outriggers are arranged to fold back on the dock duiing 
docking of the end sections 

Rennie Dock — The Rennie type of floating docl (fig 3 ») is a com- 
bination that affords the advantages at least in part, ol a solid ttougli 
dock and a sectional dock It consists of a number of *ransvcisc 
pontoons which are secured to the underside of continuous wing walls 
lunmng the full length of the dock The pontoons 01 sections may 
be of timber or steel The wing walls are almost always of steel con 
stituting a pur of longitudinal steel distnbuting gndeis One advantage 
of the Rennie construction is that pontoon sections may be taken out 
for repatt by unbolting them hom the walls, and docked in the rc- 
maindei of the connected up dock The combination of timbei pon 
loons with steel wing walls makes unnecessary, in whole 01 in pait, 
the ballast required fot buoyant timbei Steel walls do not diy out 
and open up as do Umber walls, while timbei pontoons usually requnc 
less maintenance than steel 

One disidvantage of the Rennie dock as compared to a solid tiough 
dock is the decrease in depth of the longitudinal distnbuting gilder 
which in the Renmc dock, extends only from the top to the bottom ot 
the wing walls, while in a trough dock it extends from the top of wing 
walls to the bottom of the pontoon In the trough dock a portion 
of the structural mill nil of the pontoon is included in the strength 
make up of the foie ind ift girdei The entire dock foims a one- 
piece “U’ or channel shaped distributing structure In the Rennie 
construction, the connecting holts and gaskets between walls ind 
pontoons are lines of weakness 

The Rennie type of dock, with timber pontoons and steel wing walls, 
is also known as a “Donnelly” dock, the combination of steel walls 
and timbu pontoons in the Rennie dock having been patented bv an 
American, William T Donnelly Donnelly docks were often built in 
two parts 01 sections hinged together at top of keel block level One 



may have adequate stability when disconnected from the remainder 
of the strut ture an assembled section il dock 1 equtres more watertight 
subdivision in the form of transverse bulkheads than does a trough 
dock of th si in length 

In a stinblni tori 1 the several sections are interconnected by heavy 
timber unking logs or n imulert metd devices so arringeil as to hold 
the vetiuns in (.lose alignment in the horizontal plane while permitting 
uticulitinn up md down locking lugs eontnbuti nothing to eon 
timings gnder strength 

In vunie sectional docks fore and-aft steel trusses arc introduced tu 


section consisted of six timber pontoons joined by a pair of wing walls 
while the other was a shorter section of four pontoons 

Advance Base Sectional Dock — The special military requirements 
of maximum size docks for use at remote oveiseas bases brought about 
the development of the large, steel, advance base, sectional dock in 
which each section is ship shaped for seaworthiness and for ease, speed 
and safety in towing When the sections are assembled and the wing 
walls in alignment, the walls ate joined togethei at top and bottom by 
welded connections, making each side wall a longitudinal distributing 
girder The assembled stiucture then becomes virtually a Rennie type 
dock, as shown in fig 39 

Docks ol this type were considered desnablc because, for the capacity 
required, a solid trough dock would be too large to tow with leason 
able speed or safety and would, in the process of transpoitation to 
distant o\ irscas bases be placing “too many eggs in one basket ” 

Advtnct base sectional docks were ouginallv planned to be built 
in vjnous US contmental locations and then prepared foi towmg to 
some picdetermincd location with sections in sufficient numbei so that 
ev'en with loss of one or two sections by reason ot enemy attack a 
sufficient number would reach destination for assembly into a usable 
floating diy dock 

At sea, while being towed as single sections, the two hinged vying 
walls can be folded fiat on deck, thus reducing wind resistance Each 
section has its ovv 11 diesel power plant for generating electricity to be 
used m pumping the dock and for other sqi vices Sections were 
originally designed to be self-propelled but, as built, propulsive ma- 
chinery was not installed Skegs are used to prevent yawing, and tow 
mg speeds of eight knots or more have been found possible over long 
distances At destination, the walls are raised to their erect position 
after which the sections arc assembled alongside each other — like a 
pontoon bridge— and joined into a rigid structure by heavy plates 
welded at top and bottom of the wing walls Unlike the pure sec- 
tional dock, the advance base tvpe, by virtue of its heavy welded con- 
nections, possesses ample girder strength and carries travelling cranes 
on top of its walls The assembled dock contains quarters for officers 
and cuv , shops, storage spaces and provisions for many special serv- 
ices Single pontoons may be unbolted from the wing walls and self- 
docked in the 1 1 mamdt r 0 f the dock 

Reinforced Concrete Dock -The primary construction advan 
tuges of umforetd concrete for floating diy docks are Lhe availability 
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of expenenccd labour, equipment, reinloiLing steel and the ingudicnts 

Because of the greater structural weight of concrete docks, less 
floodable space is required ioi maximum submergence, and as a con- 
sequence the safety deck can be located at or near the pontoon deck 
This results in short pump and valve shafts and permits the installation 
of an additional deck in each wing wall which can be used for working 
and stoiage spaces, a matter of importance in self-contained military 
docks where deck space is at a premium 
Fiona other points of view the use ot a heavy material is a handicap 
in a structuie utilizing buoyancy for lifting The ratio of useful lift 
to dock weight is low in concrete compared to that of steeL or Umbel 
Because of its greater weight, it is difhcult to provide sufficient 
longitudinal strength in a long concrete dock to lesist sea movements 
Self-docking is also difhcult to lncoipoiate in a concrete dock but e\ 
perience has shown that underwater maintenance is low The held 
of usefulness of concrete docks remains in Lrough docks of small or 
medium size which can be readily towed 
Inclination Dock — -The strongest and at the same time the light- 
est foim of self-docking dock is the inclination dock It is so paiti- 
tioned that any part of its underwater structure may be exposed by 
tilting so that more than half the bottom is exposed This dock is a 
one piece trough dock of considerable longitudinal stiffness its large 
twin buoyancy chambers render it practically umankablc by a bomb 
hit, and, in addition, the absence of heavy self docking gear makes it 
the lightest of all dock designs (see fig 40) 

Mobility of Floating Dry Docks —The mobility of this type of 
dock is attested by seveial examples One was that of a British onc- 
piece uveted steel floating diy dock, 682 ft long, 144 ft over wills at 



pontoon deck level with a clear berth of 105 ft 6 in for docking and 
a maximum depth of water at the pontoon deck 40 ft the normal 
lift power was 30 000 tons The dock was built by Camel-Laird & Co 
at Bergenhead, Eng , in 1913 for the dockyards at Portsmouth After 
doing seivice at Portsmouth it was towed through the lush sea around 
the north of Scotland to Scapa How during World War I Later it 
was towed to Alexandria, Egy , for service In World War II, remaining 
there until prepared for towing in 1946, when it was again towed to 
Port Royal, arriving there July 6, 1946 It was further towed from 
Port Royil to the dockyard at Bermuda, arriving there Aug 28, 1948 
These various migrations attested the seaworthiness of the dock after 
36 years of active service When it was inspected m 1950 the frame- 
work. was found to be structurally sound and well protected the side 
walls showing the ravages of wind and weather only where replace- 
ments had not been made On July n, 1951 this floating dry dock 
began another 3,000-mi voyage from the dockyard at Bermuda to 
halmouth, Eng 

A floating dry dock of self docking tjpe, although wider than the 


pleted, the structure was righted again trom the 90 position hy a re- 
versal of the operation and proceeded on its journey from Its shipyard 
base On the Atlantic seaboard to its Pacific station 
Modem Trends — Trend w waterfront construction in the 1950s 
was to larger facilities to accommodate (1) changed methods of trans- 
ferring cargo from shore to ship and (■>) much larger bulk cargo 
carriers 

Highway truck and trailer units move much cargo direct from 


ongin to shipside or liom ship to dislinition Man> items aie sc.t 
on pallets and handled to and from highway 01 nil camci- In sdf- 
piopelltd hjdiauhc lilt units that will hoist 1 ton 01 moie, move it is 
needed and raise it 15 feet 01 hlghu Piu sheds and transfer facilities 
aie built to accommodate operation of luge tiailu tiuik units, which 



require space for turning rather than straight on and off travel on rails 
This has the advantage of more direct movement to shipside and of 
moving units in and out with much greater facility than by rail 

Gieatly increased bulk transit resulted in construction of much larger 
capacity vessels than have been in use General cargo ship size has been 
limited by the tonnage destined for one area that can be economically 
assembled Depth of vessels has been governed by available world 
channels for all but a few ships planned tor operation on specific routes 
However, for bulk materials when laige quantities move between 
specific ports, the economy of large tonnages is apparent Ship crews, 
time in port and other factors aie about the same for large ships as 
small ones Speeds can be greater and cost per unit moved greatly 
1 educed 

By mid mth century, tankers as much as 780 feet long and others 
with a beam width over 100 feet had been launched, carrying more than 
400,000 bbl of petroleum bom major oilfields to use areas of North 
America and Euiope Bulk ore carriers had moved into the 65,000-ton 
class 

This trend to much larger cargo ships indicated that all new facilities 
had to be made correspondingly larger Wet basin entrances in tidal 
harbours, dry docks and channels had to be larger and of deeper 
draught Many docks would require deepening alongside as well as 
revised and enlarged space and handling facilities (See also Dockyards 
and Naval Bases , Harbours ) 

Bibliography — F M Du Plat Taylor, Design, Construction and 
Maintenance oj Docks, Wharves 
and Piers, 3rd ed (London, 1949) , 
Transactions of the American So- 
ciety of Civil Engineers (annually), 
used as a general reference, Dock 
and Harbour Authority (London, 
monthly) gives description of se- 
lected world-wide hai hours and 
docks, World Ports (Washington, 
monthly) affords valuable aids in 



current development in U S har- 
bours, the Engineer (London, 
weekly) gives substantial attention 
■ to shipyard operations and marine 
engineering Civil Engineering 
(monthly) of the American Society 
of Civil Engineers carries ai tides 
on outstanding marine develop- 
ments, The Port Series, publication 
Fig 40 — Harris inclination of the US Army Engineers pro- 
dock A submerged prior to vides a comprehensive survey of 
self docking at the moment water port facilities for each of the 
3 locking pins for principal ports of the United States 
(E J Q ,P D G H) 

DOCK WARRANT, m 

English law, a document by which 
the owner of a marine or river 
dock certifies that the holder is 
entitled to goods imported and warehoused in the docks In the 
Factors act, 1889, it was included m the phrase “document of title” 
and defined as any document or writing, being evidence of the title 
of any person therein named to the property in any goods or mer- 
chandise lying in any warehouse or wharf and signed or certified by 


THE DUPLEX SWIVEL 
SHIFTED FROM THE PIER SPUI 
THE DOCK SPUDS B HEELED 
SO THAT MORE THAN HALF ITS 
TOM IS EXPOSED 
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the per Mm hiving the custody of the goods It passes b\ indorse 
ment md delivery md transfers the absolute right to the goods 
described in it A dock warrant is liable to a stamp duty which 
maj be denoted by an adhesive stamp, to be cancelled by the 
person by whom the instrument is executed or issued 

DOCKYARDS AND NAVAL BASES Every navv, both 
in peace and in w ir requires doekvards and bases where repurs 
can he credited and ammunition, fuel ind stores supplied and 
where the needs of the personnel can be provided for This is 
true dso for the mercantile fleets which are served impartially by 
the gre d commercial ports and repair yards of the world but the 
teim “dockyird’ is usually now applied onh to the national es 
tiblishments for the budding and upkeep of w irships In its full 
est sense i dockyard is an esl tblishment which builds and equips 
w u ships and his complete facilities for docking and repairing 
them It supplies and perhaps manufactures irm aments and 
ammunition provides general and victualling stores and fuel and 
also contains tr lining, medical and other establishments for the 
service of the personnel It is, however, only the few large home 
dockyards in each country which arc so completely equipped, 
and even in these only a small proportion of warships is actually 
built Government dockyards are used mainly for fitting out 
and uminussioning new ships and for the upkeep of the fleets 
In must countries, private firms manufacture guns and armour, 
engines and boilers and often c trry the building of ships to’the final 
stages before delivering them to the government establishments 
for completion Other dockyards (eg, Malta) have no special 
facilities for building ships but are very completely equipped for 
the maintenance of a large fleet Others again though maintain 
ing the status of dockyards, are capable only of minor repairs and 
of supplying stores, ammunition and fuel, these smaller es- 
tablishments are realty fortified naval bases or fuelling stations 
(q v ) 

Every government dockyard is a naval base, but the converse is 
not true A modern fleet must have a base from which to operate, 
and the first requirements of a base are a safe harbour for the 
auxiliary enft attendant upon the fleet and a protected fleet an 
chorage where the ships can, without molestation, replenish with 
fuel, stores and ammunition and give rest and recreation to the 
crews Every dockyard or naval base must be defended by suf 
ticient fixed and mobile local defenses to protect it from attack 
by submarines or torpedo craft, from predatory raids by a few 
cruisers and from attack from the air The security of any dock- 
yard or base however, must depend, ultimately, upon the ability 
of the fleet which it serves to maintain the command of the sea 
EUROPE AND ASIA 

Great Britain and Commonwealth — Until the beginning of 
the 16th century England had no regular establishment for the 
navy and possessed neither arsenals nor dockyards The fleet 
was composed of a few “king’s ships” supplemented by ships pro 
vided by the seaport towns These towns were charged with the 
maintenance of the fighting ships when they were laid up, and 
there are evidences of dockyards, or of something answering 
thereto at the Cmquc Ports as early as the i a th century In 
1238 the keepers of the king's galleys were ordered to build a 
house at Wmchelsea for the safe custody of the vessels In 1243 
the sheriff of Sussex was ordered to enlarge a house at Rye m 
which the king’s galleys were kept, and ten years later the bailiffs 
of Rye and Wmchelsea were ordered to repair these buildings 
As the fighting ships developed from the galley to the larger snling 
ships there appear to have been depots for both ships and stores 
maintained at Southampton and Portsmouth, and Henry VII, 
who laid the foundations of British sea power, built the first dry 
dock at the latter plape in 1495 Henry VIH in 1509 purchased 
land at Woolwich and Deptford upon which the building of the 
first royal dockyards was started, and m 1340 the rovat dockyard 
at Portsmouth was founded around the site of the dry dock of 
Henry VII Queen Elizabeth I started the dockyards at Chatham 
and bheemess, and both were considerably extended by Charles II 
after the Restoration Plymouth dthough its ships plavtd so 
great a part in Elizabethan times did not become a royal dockyard 


until 1689 w hen William III commenced the Ph mouth dock at 
Devonport lhe small dockyird it Pembroke was lounded in 
1814 and was followed by the establishment at Ilaulbowlme 
CQueenstown) , 

Until 1832 the royal dockyards remained under the control ot 
the navv board, which had been founded 111 1546 by King Hemy 
VIII The admiralty was responsible onlv for the fleet at sea, and 
this dutl control of the navy had many disadvantages It led to 
extravagance and allowed mismanagement and corruption which 
several times m the historv of the country, cime near to bringing 
about national disaster With the Retorm bill in i 8 0 2, the ad mi 
ralty and the navy ofhee were amalgam tied and the present sys 
tem of dockyard administration came into being During the 
Tqth century a gndual change came over the docky lrds with the 
transition irona snl to steim, and many iddilions were made to 
meet the needs of the modern fleet The most important improve 
naents at any one period were brought about by the Naval Works 
act of 1S95, which sanctioned a large number of new works De 
fensive harbours were commenced at Portland, Dover and Gibral 
tar and also dockyard extensions at the latter place At Dev onport 
dockvaid the great ICev ham extension was started, and new works 
were put m hand at Hong Kong and Simonstown, South Africa 
At the same time the building of naval bai racks at the three home 
ports began, together with new hospitils at Chatham, Haslar and 
Haulbowlme and colleges at Dartmouth md Ixey'h mi 

The growing Germ in menace in the North sea in the opening 
years of the 20th century compelled the admiralty to seek a new 
base on the east coast, farther north and easier of approach than 
Chitham In 1903 the government approved the creation of a 
new naval dockyard at Rosyth on the Tirth of Forth Though 
the outbreak of World War I found this base far from complete, 
it eventually became invaluable as a first class dockyaid with 
three big graving docks Between the wars it was reduced to a 
care and maintenance basis but rapidly expanded again m 1939 
When hostilities ceased, it was decided to keep it in active opera 
tion 

In addition to Rosyth, the mam British naval bases in World 
War I were the large dockyards at Portsmouth, Plymouth, 
Chatham and Malta with smaller establishments at Sheerness 
Portland, Haulbowlme and Pembroke The dockyards at Gibral 
tir, Hong Kong, Bermuda, Simonstown and Sydney, Austr all 
proved their worth, as did such minor bases as Colombo, Cey , 
Wei hai-wei, China, and Bombay and Calcutta, India The ports 
of Harwich Dover and Immingham acted as bases for light forces, 
and Scapa Flow, as the main operational base for the grand fleet, 
was equipped for storing and minor repairs, with Cromarty as a 
second base 

With the outbreak of World War II all these bases, with the 
exception of Wei hai wei and Haulbowlme, which had been sur- 
rendered to China and Eire, respectively, were available and, in 
addition, the great new dockyard at Singapore which had been con- 
structed to meet the Japanese threat— though it was soon to be 
overrun But these facilities were not enough, and during the 
course of the war new repair bases manned by tfie admiralty vveie 
set up at home and abroad at Lyness in Scapa Flow , Corpach and 
Dunstaffnagc on the west coast of Scotland, Alexandria, Egy , 
where a large floating dock was moored, Massawa, the old Italian 
naval base on the Red sea which was equipped by the U S in 1942 
but manned from England, Kilindmi in East Africa, Durban, U 
of S Af , which possessed the only battleship dock m the Indian 
ocean, Freetown, Sierra Leone, where a floating dock was put into 
operation m 1943, Tnncomalee, Cey , and Brisbane, Austr Ten 
minor bases were established by Canada on the Atlantic and Pacific 
coasts to supplement the three mam bases at Halifax and Sydney, 
N S , and Esquimault, B C Facilities were also developed m places 
where they already existed such as Bombay, Calcutta and Viza- 
gapatam, India, Cape Town, U of SAf , Didgo Suarez Mada- 
gascar, etc 

A new development, known as a floating base or fleet tram was 
used for the war in the Pacific and enabled the fleet to remain 
at sea for months at a time It consisted of floating workshops, 
storeships and earners of every kind, vessels which could act as 
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floating docks for minor craft, oilers and amenity ships which 
included a floating brewery 

At the end of hostilities the majority of these temporary bases 
were closed down, but, with the growth of dominion navies and the 
necessity for commonwealth bases and repair facilities to be as 
widely dispersed as possible, certain developments overseas con- 
tinued In South Africa, where the British admiralty retained the 
use of Simonstown, the Union government established a small 
dockyard and base for its own navy at East London and took 
over Salisbury Island in Durban bay Durban itself and Cape 
Town, with an even larger graving dock, reverted to commercial 
use but could readily be adapted as naval bases of first impor- 
tance 

Though Canada officially closed down its temporary wartime 
bases in Sept 1945, the dock at Saint John, N B , remained avail- 
able for vessels up to and including aircraft carriers, while the 
three mam Canadian bases continued to be actively employed 
The dockyard and naval base at Auckland, N Z , was developed 
to refit ships as large as the latest cruisers, and the dockyard at 
Sydney formed the main base for the Australian squadion Bris- 
bane remained a minor base without a dockyard, but, on Jan 1, 
1950, Manus in the Admiralty Islands was commissioned in the 
name of H M A S “Seeadler” as an advanced royal Australian 
navy base When the Japanese were expelled in 1944, this island 
was converted into a naval base for the U S 7th fleet, and two huge 
floating docks, warehouses, machine shops and living quarters were 
set up The U S disposed of this base in 1947, selling many of 
the installations to Australia for $1,250,000 On the other hand 
the dockyard at Bermuda which had served the navy for many 
years was officially closed down as uneconomical on March 31, 
1951 But Singapore, at the opposite end of the world, continued 
to develop after it was freed from the Japanese 

Dockyard Administration — The system under which British 
dockyards are administered is uniform for all, whether the yards 
are large or small, at home or abroad The control of all dock- 
yards is vested in the controller of the navy (the third sea lord) 
At the admiralty, working under the controller, are the director of 
naval construction, by whom all ships are designed, and the en- 
gineering, ordnance, torpedo, electrical and other technical de- 
partments, each responsible for the design of its own material 
The director of dockyards, also working under the controller, is 
the admiralty official under whose instructions the work in the 
dockyards goes on, involving the control of an army of artisans 
and labourers Instructions emanate from the admiralty, the de 
tails are left to the dockyard officials, and in practice there is con- 
siderable decentralization 

Each dockyard is under the charge of an admiral or a captain 
superintendent, according to its size His deputy as a rule acts 
as king’s harbour master and is responsible for the berthing and 
moving of ships in the port The chief dockyard officers are the 
constructive manager, the engineer manager, the naval store of 
fleer and the electrical engineer, whose names explain their duties, 
the civil engineer, in charge of all buildings, docks, basins, etc , 
the cashier, expense accounts officer, and medical officers Tech- 
nical matters legarding guns and torpedoes are supervised by the 
captains of the local gunnery and torpedo schools There being 
close personal communication between responsible officers, rapid 
decisions can be taken in matters arising between the departments 
as the work progresses, and operations are thus conducted with 
ease and efficiency 

France — The French coast is divided into three arrondisse- 
ments having their headquarters at the naval ports of Cherbourg, 
Brest and Toulon, which are also building and fitting out yards 
Corsica has naval facilities at Ajaccio, Porto Vecchio and Boni- 
facio On the North African coast there are docking facilities at 
Algiers and fortified bases at Oran and Bizerte There are naval es- 
tablishments at Saigon and Haiphong in Indochina, at Diego-Suarez 
in Madagascar and at Dakar in French West Africa There are 
also minor naval bases in the West Indies and at Tahiti and New 
Caledonia in the Pacific 

In each arrondtssement the vice admiral, who is the naval pre- 
fect, is the representative of the minister of marine and has full 
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direction and command of the arsenal He is commander in chief 
and governor designate in time of wai, but his authority does not 
extend to ships belonging to organized squadrons The na\ il pie 
feet is assisted by the “major general,” who is usudly a rear ad 
miral and directly concerned with the dockyard and material 
There are also directors of stores, of naval construction, of the 
medical service, of naval ordnance and works as well as of the 
submarine defenses which include torpedoes, mines and torpedo 
boats The prefect directs the operation of the whole base and 
is responsible for the efficiency of ships there in reserve 

Germany — In the first years of the 20th century two great 
modern dockyards were built at Wilhelmshaven on the North sea 
and at Fuel in the Baltic, with a ship canal connecting the two 
Smaller establishments were mnnt lined at Cuxhaven, Bremer 
haven, Tlensburg, Swinemunde, Danzig and at Kiaochow in the far 
east The last two were lost to Gennany following World Wir I 
and Swinemunde as a result of World War II All German bases 
had reached a high degree of efficiency by 1939, when private ship 
yards such as those at Elbing in East Prussia at Bredow near 
Stettin at Bremen and at Hamburg were also used for warship 
construction At the end of hostilities all these ports had suffered 
considerable destruction from air bombing, and the task was com 
pleted by Allied authorities The enormous graving dock at Wd 
helmshaven, tor instance, reputed to be the largest m Europe 
was destroyed m 1948 together with workshops and wharves 
Within the limits allowed of 7,000 gross register tons and speed 
of 12 knots, merchant ship building was being earned out at 
Stralsund and Wolgast, with Warnemunde as a repair yard 

Italy — In 1939 Italy was well equipped with modern dock 
yards, the most important of which was Spezia with several laige 
docks and building slips At Naples there were more docks with 
building slips at Castellamare across the bay, and similarly at 
Taranto and Venice A small naval base existed at Maddalena in 
Sardinia, and m the Adriatic the former Austrian dockyards at 
Tneste and Pola had also been developed Most of these ports 
were severely damaged during World War II, at the end of which 
the naval tonnage permitted to Italv was reduced to 67,500 
Spezia and Taranto remained the mam fleet bases, Tneste and 
Pola were lost and both Venice and Messina decreased in impor- 
tance 

On the other hand, Augusta in Sicily was developed and mer- 
chant ship building made good progress at Taranto and Naples 
and in the Ansaldo yards at Genoa, Spezia and Leghorn 

Japan — From the first dockyard established at Yokosuka in 
1865 expansion was rapid and, by the end of World War I, facili 
ties were available to build and dock the largest and most modern 
ships Besides Yokosuka, two large modern dockyards were con 
structed at Sasebo and Maizuru in addition to several minor but 
up-to date bases in the outlying islands As a result of World 
War II all these outlying bases were surrendered and Japan’s en- 
tire fleet was destroyed, although damage to shipyards had been 
comparatively light Many large naval docks, nevertheless were 
destroyed by U S authorities, though Japan was allowed facilities 
to develop merchant ship building at such ports as Tokyo and 
Yokohama 

USSR — Important dockyards exist at Leningrad and Niko- 
layev, with lesser establishments at Archangel, Kronstadt, Sevas- 
topol, Odessa and Vladivostok Most of these dockyards received 
extensive damage during World War II, but were probably re- 
paired fiom German reparation deliveries of machinery and equip 
ment The efficiency of Soviet dockyards after the war was un- 
known, but they were likely to have benefited both from replanning 
and re equipment As a result of their occupation of eastern 
Germany, the Russians were also likely to have profited from 
German shipbuilding methods and techniques 

Spain — Schemes for improving the old dockyards at Ferrol, 
Cartagena and Cadiz were making slow progress at mid 20th cen- 
tury, but the fleet was being steadily modernized At both Ferrol 
and Cartagena there were large dry docks and building slips The 
dockyard at La Carraca (Cfidiz) had four dry docks but no build- 
ing slips and was used chiefly as a base for small vessels Smaller 
naval establishments existed at Port Mahon ( Balearic Islands), 
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ririfi and I as Palmas (Ciliary Islands) while considerable com Aftei orld War II the former manager was elevated to command 
merci il building md lepurs continued to be earned out in private ol the shipyard, while the former command mt became comman 
virds it B action i Gijon, b inlander and Bilbao der ol the naval base in which the yard was the principal element 

Minor Naval Powers — Nav il docky irds are maintained bv While the shipyards earned on most of the repair work for 
all the powers tint posjess fleets, but those m European waters the fleet the construction of new warships was shared with private 
which have not been mentioned above arc of secondary importance shipyards at a rate increasing with the number and complexity 
and ae capihle ol serving only the small navies that thev man of types in use Naval shipyards built practically all the navy s 
tan In South America although the dockyards themselves are ships in the early days During the days of sail there was little 
snnll the largest cipital ships can be do L ked at Buenos Aires and change in design and the yards were able to handle the compaia 
lucrtu Lclgruio m Argentim, at Rio de Janeiro in Brinl ind at tively simple shipbuilding operations With the advent of steam 
ialrihumo in Chile (S T II W , G M S S ) and, latei electrical and diesel power, the navy turned to private 

UNITED STATES industry for the boilers, generators and other elements of a ship s 

engineering plint There was a period when most heavy vessels 
Within Inrce \eirs after the citation of the naw depai (merit were built in private yards, in fact, only 2 ot the navy’s first 30 
in 179S the lir‘1 nival short facilitits weic established at six battleships were built in navy yards With the design ot heavy 
navy vards—it Portsmouth, NH , Chirlestown (Boston), Mass , battleships and earners used m World War II beyond the scope 
Brooklyn, N \ , 1 Philidelphu Pr , Wishington, DC and Gos- of many private yards, more large ship construction was turned 
poit (Noriolk), V.i T ht Washington yard, where the first marine out m navy yards, but private yards built most of the destroyers, 
r ulway was erected m 18 > was subsequently converted to a naval escort vessels amphibious craft, transports and supply ships One 
gun lactory and discontinued shipbuilding and all except minor important reason for contracting with pnvate shipyards for much 
If , r Nt>r ,,, J , hdd heen built by the Bntish before of the shipbuilding program is to keep the navy’s shipyards open 
the Revolutionary War In 1826 a seventh yard was established for repair work, particularly m wartime 
at 1 1 march 1 la 1 he first drv docks, begun m 1827 at the Boston Usu illy, each shipyard is responsible for the continued repair 


„„ , , , V ", * LUC vctiaiu ucsignaieu snips wmen are assigned tnat yard as their 

“ A a bC Um °", 1 ' V ff coast base became home y ard although this procedure is modified during wartime 

iSsa A m IuI. 1 ? a ^ r’ California, was opened in when each yard is assigned particular functions in accordance 
sound i V Bremerton Wash , on Puget with its location and the changing situation Tor instance, dunng 


AH these yards possessed ship re 
piir facilities Naval stations estibhshed in the iqth century in 
eluded those ut Sockets Haibor, NY , Key West Fla , New Or- 
leans, La , Port Royal, S C , and New London, Conn The treaty 
with Spun at the dose of the Spanish American War of 1808 gave 
the United States ' 1 - • ~ 


pairs of battle damage which enabled ships to resume operations 
or return to the mainland for complete overhaul The west coast 
yards at Puget sound, Mare Island, Hunter’s point and Terminal 
Island handled very little new construction, in order to concentrate 
on major repairs The big east coast yards combined much new 


Cub o' 1 Saif Juan and'cultbTfP ¥ ) Tndm ^Tph f lUantinan }° construc j lon Wlth W work, except for Portsmouth, which 
, ff and ‘ n the Philippines In centrated on its specialty of submarine building 
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Alaska and the Pacific island possessions, some new submarine OkinawTsaipan Trinidad t Guam ’ L , eyt / 6 Samar » M anus, 
bases and many other additions or improvements made necessary EsntT m ^ Ar f enb ; a peninsula (Newfoundland), 
by the increase m numbers of both ships and places Construe- S?New A.’J v CrmUda ’ S “ blc bay ( PhlJl PP>^s), Nou- 
tmn of flocks and nav d bases is under the junsdctionofthe SLwS n 1 ? nn I etok ’ Ulitlu > P^leliu, Iwo J.ma and 
bweau ot yards and docks Junsd,ct,on of the M hie bay ■ (New Guinea) Considerably more than half of these 

sr; n rrxT,s 1,38 “ d «»» lhe “ d c, “ red of ““ b "“" 

pended more than $9, 000,000, 000' for bases within the continental blS “ WCrC Set Up t0 provide aenal P rotec 

cinif S“" and 0Ver ? edS At thc peak of the World War II ones were dtvied the SOathwest Pacifl c Later 

construction program, the navy possessed almost 7,000 shore ac- port and cargo 1 8 8 bases at whlch convoys of trans- 

Uvit.es m nine major categories, including these approximate num- resupnl.ed wuh oO a SerV ‘ Ced and the combat fl <*t could be 

hers of units shipbuilding and repair, 2 oo, naval air a so ihAwi Tj ammunition, provisions and repair As 

ordnance 20b, procurement and supply, 850 . pemnnel 'i 6« tv m farther mt0 the western Pa c.fic, lt became neces 

medical, r 5 o, manne corps, 400, coast guard 1,600, nusceilane^s S mam repair bases at which even the largest ships 

special seriates 950 By mid-century? the naval diore establish “ be d ° cked and re P aired > thus eliminating long Ume 

meat represented an mvestment ot atwut fc” consuming trips to the United States 8 g ’ Ume ‘ 
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-In 1940 the United States navy had no prop- 
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Facilities at these bases duplicated installations it continental 
navy yards, including hospital and personnel facilities, piers, roads, 
shops and all utilities Since it was impracticable to attempt the 
construction of large dry docks under wartime conditions, the navy 
developed floating dry docks, which were built in the United States 
and towed into the Pacific in sections Some idea of the logistics 
involved can be gained from the fact that at Guam alone replenish 
ment stocks of ammunition, food and other consumable supplies 
on V J day would have filled a train 120 mi long, at that base 
alone, aviation gasoline was used at the rate of 1,000,000 gal 
daily 

In planning advance bases, a system of tailor-made bases was 
evolved, greatly simplifying procurement of material and equip- 
ment 

Civilian labour was utilised, until the beginning of World War 
II, on construction projects in Hawaii, Alaska, various Pacific 
islands, the Canal Zone and the Caribbean area and on the 99 year 
lease bases acquired from Great Britain in 1940 After the war 
began, however, it was not practicable to use civilian workers 
in overseas bases or combat zones The navy then established the 
navy construction battalions, popularly known as Seabees By 
July 1945 the Seabees numbered 247,000 officers and men, 83% of 
whom were serving overseas 

Floating Docks — An outstanding feature of the U S advance 
bases was the floating dock Floating docks had been in use for 
many years, the prototype of navy mobile docks was patented in 
1816 Several sectional docks were built of wood about 1850, but 
there is little information available on their use Two steel docks 
were built for the navy in 1899 and 1902 at Sparrows Point, Md 
The hrst, ol 18,000 tons’ lifting capacity, was towed to Algiers, 
La , and m 1940 to Pearl Harbor The second, the famous Dewev 
dry dock of 16,000 tons’ lifting capacity, was towed to the Philip 
pines via the Suez canal in 1905-1906 The Pearl Harbor dock 
was damaged on Dec 7, 1941, during the Japanese raid, but was 
repaired and continued in service The Dewey dock was scuttled 
in 1942 to prevent its use by the Japanese 

Prior to World War II the navy designed and built two auxiliary 
lepair docks of revolutionary design These were one piece docks, 
ship shaped in form with moulded closed bows and faired sterns 
closed by bottom hinged flap gates operated by hydraulic rams 
Each carried its own diesel electric plant, repair shops and ciew 
quarters They were the first dry docks sufficiently self-sustaining 
to accompany a fleet into distant waters These docks had a ca 
pa city of about 3,000 tons, during the war more than 30 of them 
were built for advance base use 

Sectional floating docks were built m two sizes, one with ten 
sections and a lifting capacity of 100,000 tons, and a smaller model 
of seven sections with a capacity of 56,000 tons Another type 
of floating dock was built of concrete, with a 2,800-ton capacity, 
12 of these were built About 30 small 1,000 ton steel docks were 
also constructed In all, the navy built 150 floating docks of all 
types, with a total lifting capacity of 444,000 tons, which docked 
more than 7,500 ships from 1942 to 1945 

(See also Docks ) 
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York, London, 1949) , Mairin Mitchell, Maritime History oj Russia, 
848-1948 (New York, London, 1940) , Bureau of Yards and Docks, 
Department of the Navy, Budding the Navy’s Bases m World War II, 
vol 1 and 11 (1947) , Department of the Navy, The Navy at Sea and 
Ashore (1947) (Hn F , A S L ) 

DOCTOR (Lat for “teacher”), the title conferred by the 
highest university degree Originally there were only two degrees, 
those of bachelor and master, and the title “doctor” was given to 
certain masters as a merely honorary appellation At Bologna it 
seems to have been conferred in the faculty of law as early as the 
1 2th century Pans conferred the degree m the faculty of divinity, 
according to Antony Wood, some time after 1150 In England it 
was introduced in the 13th century, and both in England and on 
the continent it was long confined to the faculties of law and 
divinity It was not until the 14th century that the doctor’s 
degree began to be conferred m medicine The tendency since 
has been to extend it to all faculties in 1 rench and English uiuver- 
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sities , while in Germany, in the faculty of arts, it has replaced the 
old title of magnter 

Doctors of the church are certain saints whose doctrinal writ 
ings have obtained, by the universal consent of the chuich or by 
papal decree, a special authority In the case of the great school 
men a characteristic qualification was added to the title doctor, 
eg, angelicas (Aquinas), melhfluus (Bernard) The doctors 
of the church are for the east, SS Athanasius, Gregory ot Nazi 
anzus, Basil the Great, John Chrysostom , for the west, SS Ililarv , 
Ambrose, Jerome, Augustine, Gregory the Great, Anselm, beinurd, 
Bonaventura and Thomas Aqumas To these St Alphonso dei 
Liguon was added by Pope Pius IX 

DOCTORS 5 COMMONS When, 111 1511, Richard Bode 
well founded the Association of Doctors of Laws and of the -Vdvo 
cates of the Church of Christ at Canterbury, he and his colleagues 
were establishing for practitioners of canon and civil 1 1\\ i bodv 
somewhat similar to the Inns of Court, whose members practised 
in common law and equity This society became known as Doc 
tors’ Commons It was a self governing teaching body whose 
members held degrees either of doctor of civil law it Oxford or 
doctor of laws at Cambridge and were finally admitted as advo 
cates by the dean of the arches Members of the governing body 
called fellows, were elected from the advocates by existing fellows 
The members practised m the ecclesiastical courts, in the courL of 
admiralty — which together included the courts whose place is now 
taken by the probate, divorce and admiralty division of the high 
court— and m arbitrations involving questions of international 
law 

In 1565 the master and fellows of Trinity hall took from the 
dean and chapter of St Paul’s a lease in Paternoster row on be- 
half of the society This remained the society’s headquarters until 
its incorporation as the College of Doctors of Law Exercent in the 
Ecclesiastical and Admiralty Courts in 1768, and thereafter until 
its dissolution in 1858 This event was provided for in the Court 
of Probate act, 1857, and the Matrimonial Causes act of the same 
year, these measures were the forerunners of the institution oi a 
single supreme couit of judicature, inheriting the jurisdiction of 
the courts of civil law as well as those of common law and equity, 
and with a single bar practising befoie it 

See Sir W S Holdswoith, A History of English Law (London, 
im-( ) 

DOCTRINAIRES, the name given to the leaders of the 
moderate and constitutional royalists in Trance after the second 
restoration of Louis XVIII in 1815 In 1816 the Nam jaune 
rifugte, a French paper published at Brussels by Bonapartist and 
liberal exiles, began to speak of Royer Collard as the “doc 
trmaire ” The “doctrinaires” was a popular name for a religious 
order founded m 1592 by Cesar de Bus The nickname for Royer- 
Colhrd was well chosen, for he made it his business to preach a 
doctrine and an oithodoxy The rapid extension of the name to 
his colleagues proves that it had more than a personal application 
The due de Richelieu and De Serre had been royalist emigtis, 
Royer Collard himself, Laind and Maine de Biran had sat in the 
revolutionary assemblies, Pasquier Beugnot, De Barante, Cuvier 
Mourner, Guizot and Decazes had been imperial officials, but they 
were closely united by political principle, and all were noted for the 
dialectical rigidity of their arguments Their ideal was a king who 
frankly accepted the results of the Revolution and who governed 
in a liberal spirit, with the advice of a chamber elected bv a very 
limited constituency Their views were set forth by Gui/ot in 
1816 in his treatise Du Gouvenicment repr&sentatif U de I’ctat 
actuel de la France The history of the DocLrinaires as a sepaiate 
political party began m 1816 and ended m 1830 In 1816 they 
obtained the co-operation of Louis XVIII, who had been frightened 
by the violence of the reactionary majority m the chamber of 1815 
In 1830 they were destroyed by Charles X when he took the re 
actionary prince de Polignac as lus minister and entered on the 
conflict with liberalism which ended in his overthrow During the 
revolution of 1830 the Doctrinaires became absorbed in the Orlean- 
lsts (See France History ) The vvoid “doctrinaire” lias become 
naturalized in English as applied, m a slightly contemptuous sense, 
to a theorist, as distinguished from a practical man, 
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DOCUMENT, strictlv, in liw, that which can serve as evi 
dcnce or prod, inci is written or printed, or has an inscription or 
mv significance that can be “reid”, thus i picture, authenticated 
photograph, seal or the like wou'd furnish ‘ documentary evi 
dence ” Moie genrrillv the word is used for wntten or printed 
papers that provide information or evidence on i subject (Si c 
Diplomatic and EvidUvCe) 

DODDER, the popular name of the nonchlorophyll bearing 
rootless Ici/lcss, twining, parasitic plants forming the genus C us 
dila formerly regarded as representing a distinct firmly Cus 
i ut ice ie but nmv included in the Convoh ulaceae The genus 
eonUins neirlv roo spouts and is widely distributed in the tem 
peratc and wnrmtr parts of the euth The slender threadlike 
stem is white, vcllovv or red in colour, bears no leaves, and in the 
seedling stage iltaihes itself by suckers to the stem oi leaves of 



Dodder (cuscuta europaeai a parasitic plant on a willow twig 
la thu small (tame It seen a tranivarse section of the host plant thovdna the 
contact of the dodder with the tissues of the host, which It Anally destroys 


some other plant round which it twines and from which it derives 
its nourishment It bears clusters of small flowers with a four- or 
live toothed calvx, a cup shaped corolla with four or five stamens 
inserted on its tube, and sometimes a ring of scales below the sla 
mens, the two celled ovary becomes when ripe a capsule, splitting 
by a ring just above the base The seeds are angular and contain a 
threadlike spirally coiled embryo which hears no cotyledons On 
coming m contact with the living stem of a susceptible plant 
around which it twines, the seedling dodder throws out suckers 
which penetrate the host, its tissues establishing organic union 
By tins means water is drawn from the wood or xylem and nutri- 
ment from the phloem of the host The dodder then soon tenses 
tn have any connection with the ground As it grows, it throws 
out fresh suckers, establishing itself very firmly on the host plant 
Utor making a ftw turns round one shout the dodder finds its 
way to another, and thus it continues twining and branching till 
it resembles ' fine, closely-tangled, wet catgut ” The injury done 
to flax clover, hop and bean crops by species of dodder is often 


very great C europiua, the greater dodder (su hg > is parasiit 
on hops, vetches, sugar beet, potato and several wild hosts i 
1 ureipe, but is rare in America, abu willow, C eptlmum, on fla 1 
hemp and some other hosts, C epitbymum, on various specie* o 
clover, alfalfa and other legumes C trtfoln, the clover doddo 
is probably a subspecies of the last mentioned In the Unite 
States and Canada about 30 speucs occur a few of which hav 
tasnuturatued From the old world \mong the native speues ar 
the love-urn; (t grmiun), common on herbs and low shrubs 11 


the eastern states and ldjacent Canada, the glomerate dodder 
(C paradoxa) , which forms dense ropes of flowers on tall herbs 
111 the central states, and the marsh dodder (C salma), abundant 
m salt marshes of the Pacific coast, forming golden patches on 


various saline herbs 

DODDS, ALFRED AMEDEE (1842-1922), French gen- 
eral, was born at St Louis, Senegal, Teb 6, 1842, of Anglo- 
Trench origin He was educated at Carcassonne and at St Cyr, 
and m 1864 joined the marine infantry as a sub lieutenant He 
served as a company commander m the Franco German War, was 
taken prisoner at Sedan but escaped, and took part in the cam- 
paigns of the Loire and of the east In 1872 he was sent to west 
Africa, and except when on active service in Cochin China (1878) 
and Tong king (1S83), he remained on duty m Senegal for the 
next 20 years, taking a prominent part in the opeiations which 
brought the countries of the upper Senegal and Upper Niger under 
Treiwh rule He led the expeditions against the Boal and Kayor 
(1S89), the Serrcres (1890) and the Futa (1891), and from 188S 
to 1891 was colonel commanding the troops in Senegal At the 
dose of 1891 he returned to France to command the 8th marine 
infantry at Toulon In April 1892 Dodds was selected to command 
the expeditionary force in Dahomey, he occupied Abomey, the 
hostile capita], in November, and in a second campaign (1894) he 
completed the subjugation of the country He was then appointed 
inspector general of the marine mfantrv, and after a tour of the 
Trench colonies was given the command of the XX (Colonial) 
army corps, becoming inspector general of colonial troops From 
1904 to 1914 he was a member of the Conseil Superieur de 
Guerre He died in Pans on July 18, 1922 
DODECAHEDRON see Solids, Geometric 
DODECANESE, Greek inhabited islands in the Aegean sea, 
known also as Southern Sporades and Aegean Islands Although 
"Dodecanese” signifies in Greek “twelve islands,” 13 are regu- 
larly included m the group, viz , Astypalaea (Astropalia), Calym- 
nos, Karpathos, Cassos, Castellorizo, Chalki, Cos, Leios, Nisyros, 
Fatmos, Rhodes, Symi, Telos (Piscope) Some authors add the 
islet of Lipsos Prior to 1912 Rhodes and Cos were not consid- 
ered part of the group Nikana (Icaria) was included, however, 
until 1912, when it became part of the Greek state 
In antiquity these islands, especially Rhodes ( q v ) , were known 
as centres of Greek culture Among distinguished Dodecanesians 
there were Cleobulus, one of the Seven Sages of Greece, Apelles, 
the famous painter, Hippocrates, father of medicine, Erinna, the 
first Greek poetess, Anthias, the comic poet, Xenophon, the 
noted physician of Cos, who was the first Dodecanesian to visit 
England The Rhodian school of sculpture occupies a prominent 
place in Greek art Especially well known works of this school 
are the statue of Laocoon, now in the Vatican, and the Colossus 
of Rhodes, which was counted among the seven wonders of the 
ancient world Rhodian maritime law played a significant part in 
later codifications 


— tugcmci wiui meir momer country Greece, 

have come successively under the domination of various alien 
rulers^ (Roman, Saracen, Venetian, Genoese, Algerian, Arab and 
the Knights of St John of Jerusalem) In 1522 the islands 
were occupied by the Turks, but were guaranteed the privileges 
of complete autonomy in local administration m return for pay 
ment of a fixed annual tax These privileges, despite occasional 
infringements, continued until 1912 In that year Italy, at war 
with Turkey, occupied the Dodecanese The islanders aided the 
Italians, believing in the promises of General Amegho and Ad 
nural Prestntero, who formally assured them that autonomy 
would follow the abolition of Turkish rule Indeed, an insular 
assemblj met at Patinos, declaring the Dodecanese the "Autono 
mous State of the Aegean” and proclaiming the wish of the is- 
landers to be united with Greece Now Italy’s real intentions be 
came manifest No recognition was given to this declaration and 
severe penalties were imposed upon some of the delegates A1 

S°Shd n rawh 01USa T ( ° Ct S ’ J 9 12 ) Ital V undertook 
to withdraw her army from the islands, the occupying forces 
remained, upon one pretext and another B 

The great powers, especially England, recognized the strategic 
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importance of the Dodecanese in the eastern Mediterranean In 
1913 Sir Edward Grey declared that “as long as one of the Great 
Powers remains m occupation of these islands the situation will 
remain abnormal,” and that their fate interested all the great 
powers 

Nevertheless when the Allies wished to induce Italy to join 
them in World War I, they concluded with that country the 
Secret Treaty of London (1915), among other things promising 
her “full possession” of the Dodecanese In 1917 the United 
States joined the Allies with the understanding that secret treaties 
should not be recognized On July 29, 1919, an agreement was 
reached between Eleutherios Vemzelos and the Italian Foreign 
Minister Tommaso Tittoni, whereby Italy promised to cede the 
Dodecanese to Greece with the exception of Rhodes, which was 
to have “broad local autonomy ” By an additional secret accord 
Italy bound herself to permit the inhabitants of Rhodes to de- 
cide their own fate in the event that Greit Britain should an- 
nounce her willingness to cede Cyprus to Greece, although not 
until five years should have elapsed On July 22, 1920, Count 
Sforza, Tittoni’s successor, denounced this agreement On Aug 
10, 1920, at Sevres, under pressure from the Allies, Italy con- 
cluded a new accord with Greece, similar to the previous agree 
ment, but specifying 15 years, instead of 5, until a plebiscite 
might be held in Rhodes 

The Dodecanese, however, were still de jure a Turkish posses- 
sion In order to permit Italy to transfer the islands to Greece 
according to the above agreement, an article (#122) was in- 
cluded in the Treaty of Sevres, by which Turkey “renounced in 
favour of Italy all rights and titles” upon the Dodecanese This 
treaty and the new Graeco Italian accord were signed simulta- 
neously In 1922, Italy denounced the latter Great Britain 
immediately protested this unilateral denunciation 

In 1923 the Treaty of Lausanne superseded the Treaty of 
Sevres Article 15 of the former is identical with article 122 of 
the Sevres Treaty just described It is this article which Italy 
construes as giving her full sovereignty over the Dodecanese 
The opposing view is based upon article 16 of the Treaty of 
Lausanne, which provides that “the fate of the inlands is settled 
or to be settled by the parties interested,” and upon a written 
reservation made by Greece at Lausanne (Jan 21, 1923), con- 
cerning the “determination of the future lot” of the Dodecanese 

Italian authorities have applied the term “possession” to the 
Dodecanese inasmuch as their literacy and general cultural level 
have made it impossible to regard them as a colony, and since 
the inhabitants are obviously not Italian and thus could not be 
classified as a province Their administration has been assigned 
to the ministry of foreign affairs 

During the occupation by Italy the Dodecanese suffered grie- 
vously from the Italian policy of “assimilation ” The majority 
of the local Gieek schools were closed, and those remaining open 
were rompelltd to conduct most of their instruction in the Itali in 
language Freedom of speech and of the press were abolished, 
ind Greek newspapers banned Heavy taxation, espionage and 
imprisonment without cause were the order of the day Pressure 
was brought to bear upon the Greek orthodoxy and native churches 
were closed The Roman Catholic archbishopric which existed in 
Rhodes prior to the Turkish occupation was re established, and 
Roman missions and Uniat churches opened These measures occa- 
sioned large scale emigration to Greece, Egypt, the United States, 
Australia and othei countries The population of the islands, 
which m 1912 was 143,080 (133,761 Greeks, 6,874 Turks and 
2,445 Jews) had diminished to 121,480 by 1951 

The soil of the Dodecanese is relatively infertile except m 
Rhodes and Cos All the islands are mountainous Fruits are 
grown in small quantity, also tobacco, olives and wheat Fish- 
ing, sailing and sponge diving constitute the principal occupations 
of the inhabitants From the financial point of view the islands 
were not an asset to Italy, which was obliged to contribute 8, 000,- 
000 hre annually in addition to extraordinary credits in order io 
compensate for the economic deficit 

During World War II the Italians and the Germans made 
extensive use of naval and air bases m the Dodecanese 


With the unconditional surrender of Italy (Sept 8, 1943), rep- 
resentatives of the Dodecanesian people convened 111 New York 
city (Oct 23, 1943) and formally declared their union with the 
people of Greece During the autumn of 1943 some of the islands 
were actually liberated, but the Germans were able to leoccupy 
them Early m 194s some of the Dodecanese were again freed, 
and by unanimous proclamation the inhabitants reaffirmed then 
decision to be united with Greece, and lequested the Greek gov 
eminent to send representatives to administer the islands 

BlBLioonApnv — J Z Stcphanopoli, La Iks de I’&gie, leurs pnvi 
liges, etc (Athens, 1912), Peace Handbooks, vol xi, No O4, The 
Turkish Islands (1920), Sk G Zcrvos, Rhodes, capitate du Do 
dicanese (1920) , M D Volonakis, The Island of Roses and her eleven 
sisters (1922), Bntisk and Foreign State Papers 1920, vol exm, pp 
1078-80 (1923) V G Scott O’Connor, Isles of the Aegean (1922) , 
A Tsnulakis, Le Dodhanhe (Alexandra, 1928), CDS. Isabelle 
Booth, Italy’s Aegean Possessions (London, 1928) , J Casavis Italy 
and the Unredeemed hits of Greece (NY , 1933), J Rourek, “The 
Legal Aspects of Sovereignty Over the Dodecincsc" in Am Jour Inter 
national Law (Oct 1944), N G Mavris, The Dodecanesians Are Not 
Enemy 4 Inns (NY, 1942), SJor-a vs Sforza (NY, 1943), The 
Greek Dodecanese (NY, 1944), “Certain Misconceptions in Relation 
to the Eastern Mediterranean arm Greece” m Social Science (Jan 
1946) 

For the Italian point of view see L Vilhn, The Expansion of Italy 
(London, 1930) , A Giannim, L' Ultima Fase della Questions Ortentale 
1913-1932 (Rome, 1939) 

On the Greek claims see publications of the Dodecanesian League 
of America and the Dodccancsi in National Council (N G M ) 

DODGE CITY, a city of southwestern Kansas, USA, on 
the Arkansas river, at an altitude of 2,478 ft , the county seat of 
Ford county It is on federal highways 50S and 154, and is 
served by the Rock Island and the Santa Fe railways The popu 
Jation in 1950 was 11,262, in 1940 it was 8,487 It has railroad 
shops, farm implement plants, a dressed poultry plant and cream 
enes and is the supply centre for a large agricultural and stock- 
raising area The meridian separating central from mountain 
time passes through the city Dodge City was settled about 1872 
and incorporated in 1875 It was a famous frontier town on the 
old Santa Fe trail, the rendezvous of picturesque characters, the 
centre of important freighting lines and headquarters of the cattle 
business At the peak, in 1884, herds aggregating 8,000,000 head 
of cattle passed through from Texas, in charge of 3,000 men 
There were immense herds of buffalo in this region Hunting 
parties often killed 250 in a day, and the fiist trams often had to 
wait hours while a herd crossed the track The first winter after 
the Santa Te came through, 200,000 buffalo hides were shipped 
from Dodge City At some stations m the vicinity shipments of 
buffalo bones in 1875 aveiaged a carload a day On the river 
5 mi E of the city is old Ft Dodge, an important frontier 
garrison, now the state home for disabled volunteer soldiers 

DODGSON, CHARLES LUTWIDGE (“Lewis Car- 
roll’ ) (1832-1898), English mathematician and author, son of 
the Rev Charles Dodgson, vicar of Daresbury, Cheshire, was 
born m that village The literary life of “Lewis Carroll” became 
familiar to a wide circle of readers, but the private life of Charles 
Lutwidge Dodgson was retired and practically uneventful After 
four years at Rugby', Dodgson matriculated at Christ Church, 
Oxford, in May 1850 He took a first class in the final mathe- 
matical school m 1S54, and the following year was appointed 
mathematical lecturer at Christ Church, a post he continued to 
fill till 1881 His earliest publications, beginning with A Syllabus 
of Plane Algebraical Geometry (i860), and 1 he Formulae of 
Plane Trigonometry (1861), were exclusively mathematical, but 
late m the year 1865 he published, under the pseudonym of 
“Lewis Carroll,” Alice’s Adventures m 11 ondtrland, which has 
become an English classic It was an open secret that the original 
of “Alice” was a daughter of Dean Liddell Alice was followed (in 
the "Lewis Carroll” senes) by PLantasmagona (1869), Through 
the Looking-Glass (1872), The Hunting of the Snark (1876), 
Rhyme and Reason (1883), A Tangled Tale (1885), and Sylvie 
and Bruno (in two parts, 1889 and 1893) He wrote skits on 
Oxford subjects from time to time The Dynamics of a Particle 
was written on the occasion of the contest between William Glad- 
stone and GaLhorne Hardy (afterward earl of Cranbrook) , and 
The New Belfry in ridicule of the election put up at Christ 
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Church foi the bells tint were removed Irom the cathedral tower 
While 1 Lewis Carroll’ was delighting children of all ages, C L 
Dodgson periodical^ published mathematical voiU — 4n Ekmen 
lory Jnufric on Dtternwnnils (ibbj), Euclid, Book f, Proi-id 
llgi braically (1S74) Euclid and )u\ Modern Rivals (1S79), the 
work on which his reputation as a naathem ilieian largely rests, 
and Cuuosa Mathumlica (iSbS) Though the fact of his auLhor- 
ship of the Mice” hooks was well known, he in\ irnbly stated 
when on i-ion called for such 1 pronouncement (hit Mr Dodg 
son neither claimed nor acknowledged any connection with the 
bool s not published under Ins name ' His memory is appro 
prntcls kept green by a cot in the Childrens hospital, Great 
Ormond street London, whuh was endowed perpetually by a 
public subscription The ms ol Hue in W ondtrland was sold by 
Dean I idddl s daughter in Aptil IQ2S for £15,400 
Sic S I) Collmgwood Life and Litters of Lewis Can oil (1898), 
F B Linnnn [ tclorui 2 Iir0in,h the Looking Glass The Life of Lcuns 
Lot roll (igaO 

DODO, the mine for large birds formerly inhabiting the 
islands of Mauritius and Reunion, but now extinct, and which, 
with the solitaire (q a) , consli 
luted the family Raplndae in the 
order Columbiformes The Dutch 
explores called them walgvogels, 
or nauseous birds since no cook- 
ing made them palatable H L 
btrickland and A G Melville s 
rin Dodo and Its Kindred (Lon 
don, 1848) and 0 R \ on Trau- 
cnfclds Nett aufgeftmdetie lb- 
Inlduttg dcs Dronte fWien, 1S68) 
list known records 1 hey survived 
until 16S1 Specimen parts were 
lound by G Clark in a mud pool from william sclattzr t»i 
in 186-,, on Mauritius, and others Dodo (raphus cucullatusi 
by Th Sauzier in l88g jn the Native to Mauritius the Dodo was 
,,, , , exterminated about 1681 It was 

same swamp Skeletons were pre- near iy the size of a swan and fil fl ht 
pared and restorations made for less, living In the island forests 
Mauritius and European museums 
The huge blackish bill of the dodo terminated m a large, horny 
hook, the cheeks were partly bare, the stout, short legs yellow 
The plumage was dark ash coloured, with whitish breast and tail, 
yellowish white wings (incapable of flight) The short tail formed a 
curly tuft The bird of Mauritius was Raphus cucullalus, while on 
the nearby island of Reunion was a related species, R solitarius 
The dodo inhabited forests and laid one large white egg on a 
mass of grass Man and the hogs and other animals he imported 
effected its extermination (G T Ss) 

DODONA, m Epirus, the seat of the most ancient and vener- 
able of all Hellenic sanctuaries Its rums are at Dramisos, near 
Tsacharovista Though the Greeks of the south looked on Hie 
inhabitants of Epirus as barbarians nevertheless for Dodona they 
maintained a certain reverence Its temple was dedicated to 
Zeus, and connected with it was an oracle which would seem to 
date from early times, for the method of gathering responses was 
by listening to the rustling of an old oak tree perhaps a remnant 
of very ancient tree worship Sometimes, however, auguries were 
taken from doves in the branches, the murmur of a fountain, or 
the clanging of brazen caldrons hung round the tree or temple 
Croesus proposed to this oracle his wtll known question, Lvsnn 
der sought from it sanction for his ambitions, Athens frequently 
appealed to its authority But the most trequent votaries wtre 
the Acarnamans and Aetolnns with the Boeotians, who claimed a 
special connection with the district 
Dodona as spoken of in the Iliad as the abode of Selli who 
sleep otl the ground and wash not their feet, and the Odyest v has 
an imaginary visit of Odysseus to the oracle A Ilesiodic frag 
went describes Dodcmaea or Hcllopia as a district full of corn- 
field*, of herds and flocks and of shepherds, where is built on an 
(f*‘ toxarltj) Dodona, where Zeus dwells in the stem 
of AH oflk The priestesses were c tiled doves (irfXciai) 

and Herodotus tells a story which he learned it Tipplim Thebes 
that <h* oracle of Dodona was founded by in Egyptian pritstess 
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who was carried away by the Phoenicians nut siys that the local 
legend substitutes a black dove, in which Iil tries to find a rational 
meaning In historical times there wis worshipped together with 
Zeus, a consort named Dione (see further Zeus Oracle , Dione) 
The rums, a theatre, town walls and other buildings weie iden 
lifted by Wordsworth m i8 0 2, and excavated by Constantin Caia 
panos after 1875 The topographical and architeclur d results are 
disappointing either the site always retained its simplicity, or 
else its buildings have been very completely destroyed 

South of the hill on which are the town walls east ot the 
theatre, and towards the eastern end of a plateau about 200 yd 
long md 50 yd wide are the remains of the temple of Zeus, 
pronaos cella and opisthodomus about 130 ft by 80 ft over all 
Some lower drums of internal columns of the cella still rest on 
their foundations No trace of external colonnade was found It 
had been converted into a chureh In and around ll were found 
statuettes and decorative bronzes, many beanng dedications to 
Zeus Naius and Dione, many small tablets of lead which con 
tamed questions put to the oracle 
Below the terrace was a precinct, flanked with porticoes over 
100 yd in length and breadth, of irregular shape One of the 
buildings on the south western side contained a pedestal or altar, 
and is described by Carapanos as a temple of Aphrodite In 
front of the porticoes are rows ot pedestals, which once bore 
statues and other dedications At the southern corner is a gate, 
flanked with two towers, between which are placed two coarse 
limestone drums If these belong to the original gateway, it must 
have been of a very rough character 
The smaller antiquities are now m the National Museum m 
Athens Among the dedications are weapons dedicated by King 
Pyrrhus from the spoils of the Romans 
The temple of Dodona was destroyed by the Aetolians in 219 
b c , but the oracle survived to the times of Pausamas and the 
emperor Julian 

See C Wordsworth, Greece (1839), p 247, Constantin Carapanos, 
Dodoite el ses rutnei (Pans, 1878) For the oracle inscriptions, see 
E S Roberts m Journal of Hellenic Studies, vol 1 , p 228 

DODS, MARCUS (1834-1909), Scottish divine and biblical 
scholar, was born at Belford, Northumberland, on April 11, 1834 
He studied at Edinburgh and was licensed in 1858 In 1864 he 
became minister of Renfield Free Church, Glasgow, where he 
worked for 25 years and in 1889 was appointed professor of New 
Testament exegesis in New college, Edinburgh, of which he be- 
came principal on the death of Dr Rainy in 1907 He died 111 
Edinburgh on April 26, 1909 His views on inspiration brought 
on him a charge of unorthodoxy which was preferred against him 
by the General Assembly in 1890, a year after his election to the 
professorship, the charge was soon dropped by a large majority, 
and m 1891 he received the honorary degree of D D from Edin- 
burgh university He edited Lange’s Ltje of Christ in English 
(Edinburgh, 1864, 6 vols ), Augustine’s woiks (1872-76), and, 
with Dr Alexander Whyte, Clark’s “Handbooks for Bible Classes” 
series In the Expositor’s Bible senes he edited Genesis and 
I Corinthians, and he was also a contributor to the ninth edition 
of the Encyclopedia Bntanmca and Hastings’ Dictionary of the 
Bible 

Among other important works are The Epistle to the Seven 
Churches (1865) , Israels Iron Age (1874) , Mohammed, Buddha and 
Christ (1877 1 > Handbook oti Haggai , Zeihanah and Malacht (1879) 
The Gospel according to St John (1897), m the Expositor’s Greek 
Tt stamen t , The Bible > tts Origin and Nature (1904) See his Early 
Letters (1910) and Later Letters (1911) 

DODSLEY, ROBERT (1703-1764), English bookseller and 
miscellaneous writer, was born near Mansfield, Nottinghamshire, 
where his father was master of the free school He is said to have 
been apprenticed to a stocking weaver m Mansfield, from whom 
he ran awa>, taking service as a footman In 1729 Dodsley pub- 
lished his first work, Servitude, a Poem written by a Foot- 
man, with a preface and postscript asenbed to Daniel Defoe and 
a collection of short poems, A Muse Hi Livery, or the Footman’s 
Miscellany, was published by subscription in 1732 Dodsley’s 
patrons comprising many persons of high rank This Was followed 
by a satirical firce called The Toyshop (Covent Garden, 1735) 
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With the help of his friends — Pope lent him iioo — Dodsle> set 
up as a publisher at the ‘ Tully’s Head” in Pall Mall in 1735 One 
of his first publications was Dr Johnson s London, for which he 
gave 10 guineas in 1738 He published many of Johnson’s works, 
and he suggested and helped to finance the English Dictionary 
Pope also made over to Dodsley his interest in his letters In 1 738 
the publication of Paul Wlntehead’s Manners, voted scandalous 
by the lords, led to a short imprisonment Dodsley also founded 
several literary periodicals The Museum (1746-67, 3 vols), 
The Preceptor containing a general course of education (1748, 2 
vols ), with an introduction by Dr Johnson, The World( 1753-56 
4 vols ) , and The Annual Register, founded in 1758 with Edmund 
Burke as editor Dodsley is, however, best known as the editor 
of two collections Select Collection of Old Plays (12 vols , 1744, 
2nd edition with notes b> Isaac Reed, 12 vols , 1780, 4th edition, 
by W C Hazhtt, 1874-76, 15 vols ), and A Collection of Poems 
by Several Hands (1748, 3 vols), which passed through many 
editions In 1737 his King and the Miller of Mansfield, a “dra- 
matic tale” of King Henry II, was produced at Drury Lane, the 
sequel, Sir John Cockle at Court, a farce, appeared in 1738 In 
1745 he published a collection of his dramatic works, and some 
poems which had been issued separately, in one volume under the 
modest title of Trifles, and this was followed by other poems and 
plays His tragedy of Cleone (1758) had a long run at Covent 
Garden, 2,000 copies being sold on the day of publication and it 
passed through four editions within the year In 1739 Dodsley 
retired, leaving the conduct of the business to his brother James 
(1724-97), with whom he had been many years in partnership 
He died at Durham while on a visit to his friend, the Rev Joseph 
Spence 

Dodsley’s poems are reprinted with a memoir in A Chalmers’s 
Works of English Poets, vol xv (1810) See also Charles Knight, 
Shadows of the Old Bookstllers (1865) pp 189-216, E Solly, in 
The Bibliographer, v (1884) pp 57-61 , Austin Dobson. “At Tully’s 
Head” m Eighteenth Century Vignettes (2nd seriLS, 1894) , R Straus, 
Robert Dodsley, Poet, Publisher and Playwright (1910) 

DODSWORTH, ROGER (1585-1654), English antiquary, 
was born near Oswaldhirk, Yorkshire, the son of Matthew Dods 
worth, registrar of York cathedral He collected a vast store of 
materials for a history of Yorkshire, a Monastic on Angltcanum, 
and an English baronage The second of these was published 
with considerable additions by Sir William Dugdale (2 vols, 
1655 and 1661) The mss were left to Thomas, third Lord Fair- 
fax, who by his will bequeathed them (160 volumes m all) to 
the Bodleian library at Oxford Portions have been printed by 
the Yorkshire Archaeological society ( Dodsworth’s Yorkshire 
Notes, 1884) and the Chetham society (copies of Lancashire 
post mortem inquisitions, 1875-1876) 

DODWELL, HENRY (1641-17x1), scholar, theologian and 
controversial writer, was bom at Dublin He became a fellow of 
Trinity college, Dublin, but having conscientious objections to 
taking orders he relinquished his fellowship in 1666 In 1688 he 
was elected Camden professor of history at Oxford, but m 1691 
was deprived of his professorship for lefusing to take the oath of 
allegiance to William and Mary He retired to Shottesbrooke 
to study chronology and ecclesiastical polity 

His chief works on classical chronology are A Discourse concerning 
Sanchoniathon’s Phoenician History (1681), Annates Thucydtdet el 
Xenophonlet (170'’) , Chronologia Gracco-Romana pro hypothesibus 
Dion Hahcarnassei (1692), Annates Velletant, Qumtihanci, Statiam 
(169S) , and a larger treatise entitled De veteribus Graecorum Roman- 
orumqtie Cychs (1701) 

DOG Although the word “dog" is believed to have been 
originally applied to a particular English breed, it is now used in 
a general sense to connote all the domesticated varieties of the 
zoological genus Cams, of which the wolf ( Cams lupus) and the 
northern jackal ( Cams aureus) of Europe and Asia are familiar 
wild species The accepted zoological name is Cams famtlians 

Origin and Antiquity — The time that prehistoric man first 
domesticated a wild canine to serve as lus hunting aid or cave 
guardian is unknown The abonginal peoples of Switzerland and 
Ireland used dogs for hunting and undoubtedly ate dog flesh long 
before they learned to till the soil Cave drawings of the palaeo 
lithic era include hunting scenes m which the rough form of a 


canine appears alongside the huntsmen One of these drawings is 
estimated to be 50 000 yrs old 

The question which naturally arises relaLive to such old draw- 
ings is whether the c mines pictured can ughttully be called dogs 
They undoubtedly were wild animals, probibly wolves which 
were taken into the caveman’s abode as <ubs and nourished by 
bones and entrails of the animals eaten b> the tamily The do- 
mesticated canine probably learned that it was easier to procure 
food by accompanying the huntsman than by chasing and killing 
its own prey, thus becoming a hunting assistant and probably a 
guardian ot its master 

The most commonly accepted theory of canine develop 
ment is that the wolf was the main progenitor with subsequent 
crossings with other wild canines It is unlikely lhat the jackal 
was a contnbutoi to the strain in view of the fact that the 
jackal’s dental structure is different from that of the dog, whereas 
the teeth of the wolf are identical in eveiy detail with those of 
the dog 

Trom the investigations of caves, middens and lake dwellings, 
it is known that Europeans of the new stone agi possessed a wolf- 
like breed of dogs, and a similar breed has been traced through 
the successive ages of bronze and iron But accurate information 
of the external form of domesticated dogs prior to historic times 
is not available From the oldest records supplied by Chaldean 
and Egyptian monuments, it is manifest that several distinct 
varieties had been developed 4,000-5,000 years ago Slender dogs 
of the greyhound type, and a short-legged breed of a terrier type 
are depicted in Egypt, and the Assyrians of about 600 b c had 
mastiffhke hounds 

The early Greeks and Romans had dogs and mentioned them 
often in their literature The Romans’ canine classifications were 
similar to our modern groups Both made distinctions between 
those which hunted by scent and those which hunted by sight, 
just as we divide hounds from hunting breeds The Romans also 
had Canes vtllatici (housedogs) and Canes pastorales (sheep 
dogs) which compare to modern working dogs 

MODERN BREEDS OF DOGS 

There are five main classes of dogs m addition to a miscellane- 
ous sixth group This division is based on the uses of the dogs — 
sporting dogs for hunting by air scent, hounds for hunting pri- 
marily by ground scent, terriers which hunt by going to earth, 
working dogb to serve as guards, guides and herders, toy dogs to 
serve as companions, and the miscellaneous or nonsporting group 
of dogs for a great variety of uses This general classification ap- 
plies to modem dogs all over the world In 1945 there were 1x3 
breeds in these 6 groups recognized m the United States 

The Sporting Group — (Wire haired pointing gnfion, pointer, 
German short haired pointer, Chesapeake Bay retriever, curly 
coated retriever, flat-coated retriever, golden retnever, Labrador 
retriever, English setter, Gordon setter, Irish setter, American 
water spaniel, Bnttany spaniel, clumber spaniel, cocker spaniel 
cocker spaniel [English typej, English sponger spaniel, field 
spannl Irish water spaniel, Sussex spaniel, Welsh springer spaniel 
and Weimaraner) 

The dogs m this group serve as hunters’ assistants, mainly as 
finders and retnevers of small furbearers and fowl The spaniels 
are the largest class of hunting breeds The Irish were among 
the first users of spaniels, and the name indicates that they prob 
ably piocured their original stock from Soain The word spaniel 
was first printed in the Irish laws of x 7 a d in a statement that 
water spaniels had been giv cn as tribute to the king Three hun 
dred years later, during the period when Wales was overrun by 
the Irish spaniels are mentioned 111 Welsh statutes 

English literature of the 14th century mentions “spanyells,” 
and thev were used m falconry dunng the 16th century, probably 
to retrieve game killed or injured bv the falcons From the 
reign of Henry VIII there are lecords of payments made to 
“Robin the King’s spaniel keeper" 

The spimel family is divided into those breeds which hunt and 
retrieve those which retrieve only and toy spaniels which do not 
hunt (see Toy Dogs, below) Most of the sporting spaniels, m- 
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eluding the cocker, springe r and clumber range the hunting ground 
]Ujt ihnd of Hit gunntr Then tisk is to iinge back and forth 
over terrain selulid h\ tlv huntti but alwixs close enough to 
the gunner that the charpt from lus shotgun <an 1j11 tht game 
which the dogs flush 1 nus the sp inn 1 mn be is close as 20 
’ ds to the hun/tr, ranly more thin 75 ad ,, vi ' The reason 
that spaniels must hunt dose is Ih it thee give no warning upon 
landing game <s do the pointing dogs, blit immcdutely rout the 
game from tour A well tr lined spinid of this type hunts until 
m tinds game (lushes (Iil game then immediate lv sits 1 or such 
1 dog to dust 1I11 hid gum is a strums huntm r f rnlt If the 
,r, u „ 1S d Mu spaniel is 01 tiered to find the dead bird or 
uiimal and idurn it to the gunner Hunting spaniel of this 
tape ere trunirl to Hush both fumd uid ft ithued "ime They 
dso < in hi ti unerl to ri trine waterfowl fiom 1 hunting blind, 
die springer pinul hung cspmallv adaptable for this woik 
1 he Irish ' altr spaniel despite its name, is Usually classed 
> 11I1 die idni u r itli< r than the spaniels It competes with 
the Lihi idrf, On tpeate Bay and other retrievers in u.ige 
A =1 1 on d grom of gun dogs include, the pointers and setters, 
ahull hunt upl ml gum buds h\ pointing Unlike (lie spimels, 

, Inch hunt do e to tin gnmur, the pointing breeds range far 
hi lei of t!i uuntsr 11 ) — Oitrn out ot sight When they scent 
1, line tin > do not immediate!' f 1 h (he birds into the air, but 
stand nmmihih within a few fe rf the game, their sensitive 
nose-, pointing tow ird the single L11I or covi y They remain in 
ihis no 1I1011 until the huntir flushts and shoots the birds A 
1 11 tr until pointing dog will hold sin h a point for a minute to 
two h i is stand stiimchb v Ink thp game is, shot and wait for 
the hunter’s command to find and retneve the killed game 
Pointing dogs are of comparatively iecent origin, their devel 
opment paralleling the development of sporting firearms Wing 
shooting came into popularity during the first decade ot the 18th 
lunturv, and from that period the rise of the ‘‘bird dogs’ was 
marked Ihe dogs of the pointing group include the German 
short h tired pointer, the pointer, English setter, Irish settei, Gor- 
don setter and Weimaraner 

Most of the pointing breeds were developed m the British 
Isles The first of record were those used in England about 
1(150 for pointing hares The English setter pmbably was de 
veloped from crosses of the Spanish pointer, the large water 
jpamtl and the springer spaniel, and there is evidence that a 
distinct breed of the Inghsh setter type was us-d as early as 
1582 It was not until about 1825, howtvrr, that the breed 
time into real nrommence through the English sportsman, Ed- 
ward Laverach whose breeding practices standaroizt d the appear- 
ance of the English setter 

The Gordon setter often is called the black and tan setter be 
cause of its coat colours The breed never his approached the 
English or Insh setter or the pomtir m popularity 
The nnhoganv red Irish setter, as distinguished from an earlier 
red and white breed, first appeared in Ireland early in the 19th 
century In addition to being one of the most handsome of all 
breeds, the Irish setter is a capable field dog 
The retriever breeds are hunting sp* iuhsts Their job in the 
field is that of finding game which has been killt d or wounded 
by the hunter and returning that game to their masters During 
the hunting of upland game, retrievers often are worked with 
spaniels The spaniels quarter the ground and “spring” the 
game while the retrievers are kept at the hunter’s side When 
game is downed the retnevers are sent out to do their specialized 
job 

The most common use of retrievers is in the hunting of water- 
fowl In this type of sport the retrievers remain m the shooting 
blind until birds are killed, when thev are ordered after the. 
downed game t They retneve equally well on land or water, being 
strong swimmers The most popular retnever breeds are the 
Labrador, Chesapeake Ba\ and golden retriever-, and the Insh 
water spaniel Other breeds used m this hunting work are the 
curly-roated and fiat-coated retrievers 
. The Hound Group— (Afghan hound, basenji, basset hound, 
||f ssgle, bloodhound, borzoi, dachshund, Scottish deerhound, \tner- 


irin foxhound English foxhound greyhound hairier, Norwegian 
elkhound, otterhound, saluki, whippet and Irish wolfhound) 

Most of the dogs of this group were developed for sportmg 
uses, primarily to trail game by ground scents The exceptions 
to this rule are the Irish wolfhound, borzoi and Scottish deer- 
hound, all of which hunt large game primarily by sight 

The typical breeds of the hound group are powerfully built 
dogs with strong legs, long heads and muzzles, pendulous ears 
and pendulous upper lips or “flews ” There was at least one 
hound Ivpe, called the St Hubert, in France before the Con- 
quest, and there are good reasons for the belief that English 
breeds of the present day are traceable to the importation of 
these dogs by King William I Trom them were denved the 
lalbot and the old English staghound, both now extinct, and the 
bloodhound which still survives The bloodhound, which exhibits 
the hound characteristics of the head m the most exaggerated 
form, has the keenest scent of all dogs but is heavily built and 
lacking m speed For these reasons the bloodhound has been 
weaned away from its original use as a sporting dog and now is 
used as a police aid m the trailing of criminals and lost persons 

There seem to have been other breeds in England in the mid- 
dle ages known as the southern and northern hounds and m 
addition there was a large hound used for trailing deer and 
smaller hounds, principally hainers and beagles, used for hares 
Harriers and beagles are miniature foxhounds in appearance, the 
btagle being the smallest of the true hounds 

The English countiy gentlemen of the middle ages were the 
prime developers of hound breeds, and the development of the 
breeds paralleled the hunting f incies of the times Staghunting 
and hare hunting wire popular long before fox hunting became the 
vogue, thus harriers and beagles, which were followed on foot, 
are older breeds than the foxhound The 1 itter breed probably 
wis developed by crossing one of the old English hounds of the 
bloodhound type with the greyhound to give speed in the pursuit 
of the fox in open country 

In the United States, the two most popular hounds are the 
beagle and the dachshund Basically they are hunting dogs, and 
the beagle’s popularity is due to its ownership bv thousands of 
rural sportsmen for the hunting of rabbits Single beagles com- 
monly are used for this type of hunting, but they may be hunted 
in braces or in packs 

Short-legged and long bodied hounds of the dachshund type 
weie recorded m carvings in Egyptian monuments of the 15th 
century b C , and there is evidence that Englishmen, as well as 
Germans and Italians, had a similar breed used in hunting during 
the 15th and 16th centuries, but it was in Germany that the breed 
was standardized in its modern conformation The dachshund’s 
popularity in the United States springs from the fact that it is a 
"-mall, intelligent and fnendly house pet The breed is onlv oc- 
casionally used for hunting Another of the hound breeds, the 
greyhound, is distinguished as one of the oldest of all established 
dog types 

The Working Group — (Alaskan Malamute, Belgian sheep 
dog, Bernese Mountain dog, Bouvier de Flandre, boxer, bnard, 
bull mastiff, collie Trough], collie [smooth], Doberman pinscher, 
Eskimo, German shepherd, great Dane, Great Pyrenees, komon 
dor, Kuvasz, mastiff, Newfoundland, old English sheep dog, puli, 
Rottweiler, Samoyede, schnauzer [giant], Shetland sheep dog, 
Siberian husky, St Bernard, Welsh corgi [Cardigan] and Welsh 
corgi [Pembroke]) 

There is no doubt that the dogs of the working group have 
the greatest utilitarian value of all the modern canine classifica- 
tions Except m rare cases they are not used in sportmg capaci- 
ties Instead, they work as police aids, draught animals, herders 
of livestock and guides for the blmd 

In the police group are the boxer, Doberman pinscher, Rott- 
weiler, German shepherd, great Dane and giant schnauzer, all of 
which are commonly trained to serve as sentry aids and guard 
dogs In addition, the Airedale and standard schnauzer from the 
terner group are similarly trained, and the bloodhound from the 
hound group serves often as a police aid for trailing duty Thus 
all of these breeds may be considered “police dogs,” a term often 
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mistakenly used to denote the German shepherd 

Other breeds in the working division were developed as farm- 
ers’ aids This group includes the collie puli, old English sheep 
dog, Shetland sheep dog, Belgian sheep dog, German shepherd and 
the coigi, all of wh ch are herdeis The Norwegian elkhound, 
from the hound group, also is used for herding duties Almost 
every nation has its dog breed used for herding purposes Thus 
we have the collie from Scotland, the puli from Hungary, the 
corgi from Wales and other imported breeds The dog most 
commonly used on U S farms lor herding work is an unrecog 
mzed breed unofficially c riled the American •hepherd, English 
shepherd or border collie It is a collie type, but has a shorter 
muzzle and smaller body, and usually is black and white 111 eoloui 
Sure footed draught immals also are included in the utilitarian 
group of working dogs Arctic explorations would have l>Len 1m 
possible but for the Eskimo and Aliskan malamules which pulled 
long sleds filled with necessarv ioods and supplies Draught dogs 
also are commonly used in Belgium and the Netherlands 
A further subclassification of working dogs are the “rescue 
breeds” — the St Bernard and Newfoundland The former breed 
accompanies the monks of the Hospice of St Bernard, Switzer 
land, to find helpless persons overcome during storms The New 
foundland, a strong swimmer, is used to carrv life lines to stricken 
vessels and to aid in the rescue of shipwreck survivors 
The activities of other working breeds, including guide dogs 
for the blind and modern war dogs, are included in later para- 
graphs 

The Terrier Group — (Airedale terner, Bedlington terrier, 
border terrier, bull terrier [white], bull ternei [coloured], Cairn 
terrier, Dandle Dinmont terrier, fox terrier [smooth haired], fox 
terrier [wire-haired], lush terrier, Kerry blue terrier, Lakeland 
terrier, Lhasa terrier, Manchester terrier, Norwich terrier, 
schnauzer [miniature], schnauzer [standard], Scottish terrier, 
Sealyham terrier, Skye teruer, Staffordshire terrier, Welsh terrier, 
West Highland white terrier) ) 

The terriers hunt by digging into the earth to rout furred ani- 
mals such as badgers, woodchucks, otters and many others In 
some cases their duty is merely to force the furbearers from 
their dens in order that the huntsman can complete the capture 
In other cases the teirier’s job is to find and destroy the fur- 
bearers, either on the surface or undeiground The word terner 
is from the Latin terra, earth 

The terner group includes breeds which differ so profoundly 
from each other tli it the extreme types have hardly a character 
in common The ternei s are linked with the mastiff group 
thiough the bull terner, which originally was produced by cross- 
ing the bulldog with the white English terrier, a breed now ex 
tinct With the hound group the terriers are connected through 
the Airedale, which resulted from a cross between the otterhound 
and a terrier of the Aire valley m England Apart from their 
size, the original Airedales did not differ greatly from rough 
coated Welsh or Irish terriers 

England, Ireland and Scotland produced most of the terner 
breeds Among the breeds developed m England were the afore 
mentioned Airedale, Bedlington, bull terrier, fox terrier, Man- 
chester and Staffordshire Scottish breeders developed the popu 
lar Scottish terner in addition to the Cairn, Skye, and West High 
land white Ireland’s contnbutions to the terner family include 
the Irish terner and the distinctive Kerry blue terner, whose coat 
ranges from light steel blue to very dark blue The Sealyham and 
the Welsh terners came from Wales The standard and miniature 
schnauzers were developed in Germany, and the Lhasa terner is 
of Tibetan origin 

The Toy Group — (Affenpinscher, Chihuahua, English toy 
spaniel, Brussels griffon, Italian greyhound, Japanese spaniel, 
Maltese, Mexican hairless, Papillon, Pekingese, miniature pinscher, 
Pomeranian, pug, toy Manchester terner, toy poodle, Yorkshire 
terrier) 

All of the dogs m the first four groups, te, the sporting dogs, 
hounds, working dogs and terriers, originally were bred for a spe- 
cific purpose — to hunt, trail, rout vermin, serve as protectors of 
livestock or humans or fill some other need In most cases, how- 


ever, the dogs kept in modern homes are kept pumarily as pets, 
secondly foi the utilitarian purpose they tan fulfill Thousands 
of setters never are taken into the hunting field, thousmds of 
sheep dogs never are used for herding stotl and only a com 
paratively few of the breeds developed as police aids arc used for 
that work These breeds are capable of siuh work if trained for 
it, but the modem dog senes manlmd niunly as a companion 
and pet 

The dogs of the toy group make little claim to any value ex 
cept as ideal house pets Like most hieeds, they develop a pro 
tective instinct which causes them to warn members ot their 
masters’ f imilies upon the approach of a strangei, but isidt from 
the performance of that valuable sen ice they earn thtn leep by 
providing friendly companionship 

All oi the dog' 1 of the toy group -ire small, ranging from Chi 
Hiahua., whu h nay weigh little as 1 lb , to pugs which may 
range up to 18 lb-, Most of the to' breeds are miniature coun- 
terparts of larger breeds The Engh h toy spaniels and Japanese 
'-pamels, for example, are snmlarm conformation and physiognomy 
to the hunting spaniels The Italian grevhound is a dwarfed 
specimen of the larger gazehound of the ancients The Pomer- 
anian is the smallest representative of the northern group, which 
includes the chowcliow, Siberian husly, Eskimo, Norwegian elk- 
hound, keeshond and schipperke The toy Manchester terner is 
the toy counterpart of the standard Manchester terner 

It should not be assumed tint toy breeds are new breeds The 
Chinese are known to have kept “lion dogs” almost identical to 
the modem Pekingese as early as 2000 bc “Lap dogs” were 
popular during Caesar’s reign The forest laws written by Canute 
in the early years of the nth century contained the provision 
that any dogs kept within 10 mi of any of the king’s forests 
must have their knee joints cut to prevent them from chasing 
game An exception was made m the case of small dogs which 
could pass through a dog gauge, an oval ring 7 in. wide and 5 in 
high 

Neither must it be assumed that all toy dogs are useless except 
as companions As mentioned above, most dogs of the toy group 
develop a protective instinct after being in a home for a few 
months, thereafter serving effectively as sentnes to warn of the 
approach of strangers In many cases this instinct becomes so 
completely developed that toy dogs will attack intruders 

The Nonsportmg Group — (Boston terrier, bulldog, chow- 
chow, Dalmatian, French bulldog, keeshond, poodle, schipperke ) 

In this miscellaneous sixth class of dogs are some of the most 
interesting of all canine types Three of the eight breeds are of 
the bulldog family These are the bulldog, Boston terrier and 
French bulldog The distinguishing features of this family are 
the muscular neck and the strong jaws and teeth The English- 
type bulldog was the fust of the three modern bul dogs This 
massive breed was mentioned m a hook published in England in 
1500, and probably was used at least two centuries 1 -fore that m 
the spoit of bullbaiting In this activity, an English forerunner 
of bullfighting, a dog with strong jaws was needed to seize the 
bull by the nose and hold the animal close to the floor of the 
arena This cruel sport was outlawed, but the massive and cour- 
ageous bulldog was retained The French bulldog is a compara- 
tively new breed, having been de\ eloped by the French from 
small bulldog stock imported from England The Boston terrier 
is one of the few breeds developed in the United States, crossbred 
by Robert C Hooper, of Boston, in the mid 19th century 

The chowchow probably is the oldest of the breeds m the non- 
sporting group A has relief dated to the Han dynasty of about 
150 b c pictures a chow m a punting capacity The modern chow 
is popular in England and the United States as a companion and 
guard dog 

Wild Dogs — Besides the wolves and jackals there are a num- 
ber of other undomesticated dogs 

The Australian dingo (g v ) is about the size and build of a 
small German shepherd and is generally of a tawny colour, some- 
times with the tail tip and feet white It ib believed to have been 
brought to Australia by the aboriginal peoples thousands of years 
ago It hunts singly or (rarely) m parks and is destructive to 
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li\ estock Dmgos are easily domesticated and are used by the 
Australian natives to nd them in hunting kangaroos and other 
gmu Die dingo will readilv cioss with domesticated dogs 
The \sittic wiki dug 01 dhole (qv) is oi the same general 
colour as the dingo but v ith its tail tip black, and it is slightly 
smaller in si/c this aninul is tound from southern Siberia 
south through tistcru Asia to Sumatra and Java It hunts in 
packs trul is very destructive to game 

The \tncin hunting dog ( qv ) hyena dog or Lycnon pictm 
inhibits the plains of Africi Its peculiar colour pattern remind 
mg one of a tori 01 .c shell c it is 1 nn'duie of pitches of yellow, 
black ind white no two individuals being identical The large, 
rounded upstmding eats ut also 1 tli lrictenstic of this animal 
These dogs hunt m packs preving cluelly upon the many species 
ot antelope which abound in Alrica 

THE DOG'S SENSES 

In most respects the dog’s senses ire considerably keener than 
man s In hearing tests conducted by W A Engelmann, a Ger 
man scientist, a German shepherd responded from a distance 
ol 26 \ds to a command which could not be heard by a man 6£ 
yds aw iv The so called “silent whistles” used by many trainers 
of hunting dogs demonstrate the great range of a dog’s hearing 
powers A man standing only a few feet away cannot hcai the 
sound which emanates from these instruments, yet a dog will 
respond to the same sound from a distance of more than 75 yds 
I In reason for this is that the sound range of the human car is 
restricted, whereas the dog can hear extremely high pitched tones 
trom a considerable distance These same tones are above the 
auditory range of the human ear 
The dog s nose is so sensitive that we are unable to conceive 
the great range of odours which canines detect A piece of wood 
touched only by the tip of a master's finger can be selected by 
a trained dog from 20 other identical pieces Bloodhounds have 
been known to follow perfectly the trail of a stranger 48 hrs 
after the path was traversed There is no known method of 
measuring this sensitivity of the dog’s olfactory powers, but it is 
among his strongest and most often utilized senses 
The dog’s sight, on the other hand, is considerably weaker 
than man’s, forcing the dog to use his keen senses of smell and 
hearing to make identifications In one scientific test it was found 
that dogs could not distinguish between a 2 m delta triangle and 
a a in inverted triangle at a distance of 20 m On the other 
hand, dogs have great sensitivity to movements, however slight 
This ability to detect very slight motions explains the ability of 
stage dogs to solve problems m arithmetic Such trained dogs 
bark the answers to addition and multiplication problems by fol- 
lowing movements of the trainer’s hand or jaw which cannot be 
detected by the human eye 

In another respect dogs’ sight is inferior, m that they are 
colour blind Their world is one of white, black, and shades of 
my, and most tests indicate that their ability to differentiate be- 
tween gray shades is inferior to that of man 
Guide Dogs for the Blind, — One of the most concentrated 
efforts to turn dogs to the use of man has been the training of 
thousands of guide dogs for the blind The Germans led this 
movement by training several thousand dogs to guide soldiers who 
returned sightless from World War I Nearly ail other countnes 
which participated in that war started similar training programs 
In the United States the Seeing Eye foundation, Morristown, 
N J , became the leading school for training guide dogs, several 
others were established in the middle west and western states 
The German shepherd is the bi^ed most often used for this 
work about &>% of all U S guide dogs being of this breed Other 
breeds sometimes used are the holer, Doberman pinscher and 
Labrador retriever. Bitches are preferred for guide service, but 
temperament is the guiding factor in selecting individual canines 
for the work. 

Guide dogs wear a leather harness to which is attached a 
hather covered metal hoop which extends to the master’s palm 
the blind person holds this hoop lightly as the dog walks close 
ao his legs, and is guuii .1 , uordmg to the pressure exerted by the 


dog’s movements as transmitted through the harness The dogs 
guide then masters at about the same speed as that of the normal 
walker Ihey proceed largely without commands except for 
“right ’ “left,” “forward” and “halt ” They guide their masters 
around all holes and barriers and stop before going down Or up 
a curb stone After making such a stop the dog waits until the 
master determines the height of the curb and orders “forward ” 
In addition to serving as a guide animal, the dogs perform such 
other services as picking up articles which the master may have 
dropped unintentionally Such services are rendered without 
command 

A question commonly asked about guide dogs relates to their 
ability to follow red, green and yellow traffic signals Inasmuch 
as dogs are colour blind, they obviously cannot interpret such 
signals In fact, trained dogs do not watch traffic signals They 
are trained to watch the flow of traffic and to guide their masters 
across streets when traffic permits safe movement 

The training of guide dogs is complicated for many reasons 
These canines must be taught to judge, for example, the speed 
of approaching vehicles to determine if there is time to cross 
the street before the vehicle reaches the blind person’s path Sim- 
ilarly, they must be trained to judge heights to determine if the 
blind person can pass under a barner or must walk around it 

Institutions which train guide dogs beheve, with good 
reason, that the work of these canines provides psychological as 
well as economic benefits Not only do the dogs give their mas- 
ters almost complete independence of human aid, but m many 
cases have changed their masters’ entire temperament and ap 
proach to life 

Dogs in World War II — All of the major powers engaged in 
World War II used trained dogs in numerous capacities The 
Umted States army organized a K-9 corps as a branch of the 
quartermaster department for the sole purpose of training dogs 
for war use It is known that Germany had 40,000-50,000 trained 
dogs available tor service at the start of the war and later gave 
Japan 10,000 of these Russia and England also adopted dogs for 
military purposes 

US military dogs were put to use by all branches of the 
service — army, navy, marines and coast guard The breeds 
wanted and approved by the armed forces for war dog training, 
as of 1943, were as follows Airedale terriers, Alaskan malamutes, 
Belgian sheep dogs, Bouviers de Flandre, boxers, bnards, bull 
mastiffs, Chesapeake Bay retrievers, collies (both rough and 
smooth), curly coated retrievers, Dalmatians, Doberman pin- 
schers, English springer spaniels, Eskimos, flat coated retrievers, 
German shepherds, German short-haired pointers, giant schnauz- 
ers, Great Pyrenees, Insh water spaniels, Labrador retrievers, 
Newfoundlands, Norwegian elkhounds, pointers, Rottweilers, 
Samoyedes, Siberian huskies, St Bernards, standard poodles, 
wire-haired pomting gnftons, and crossbred dogs of any of the 
above breeds 

The major use of dogs trained for the military is that of aid- 
ing sentnes The canines are taught to accompany guard soldiers, 
cither inside supply depots or outside military buildings or en 
campments Under such conditions the dog is expected to range 
away from its handler, using its nose to find and rout any in- 
truders Other uses for which war dogs are trained are as mes- 
sengers, detectors of machine gun nests, pack dogs, sledge dogs 
and first aid assistants 

FEEDING THE DOG 

The basis of canine health is a proper diet A well fed dog has 
the resistance to throw off minor diseases and resist major ail- 
ments Similarly, a well fed dog is most likely to be active and 
alert, with clear eyes and a healthy skm and coat Conversely, a 
poor diet may he the forerunner of many troubles, including dis- 
eases of the heart, intestines, lungs and skin 

In their natural state dogs are carnivorous animals Wild ca- 
nines live almost entirely on the flesh, skins and bones of ani- 
mals which they catch It therefore follows that meat is the 
prime requisite m the dog’s diet, although the variations m the 
mode of existence between wild dogs and modern house pets 
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naturally requites that there be variations in their diet 
Wild dogs, tor example, require more food and a higher ratio 
of protein foods than do domesticated house pets, for the obvi 
ous reason that a wild dog utilizes considerable energy for chas 
mg and killing the game which he eats, whereas the pet kept in a 
home gets his meals without effort 
The meat which forms the backlog of the dog’s diet may be 
supplied in one of several forms It may be fresh meat, commer 
cially-packed dog meat or dehydrated meat m biscuit form Many 
large kennels which keep dogs in almost perfect condition for ex 
hibition in shows feed almost no fresh meat, but depend upon 
commercially manufactured biscuit foods which contain dehy 
diated meat m addition to bone meal, corn and wheat products, 
soybean meal, dried milk, yeast, bran, cheese meal, fish meal, 
molasses and cod liver oil Pet owneis who keep only one dog in 
the house can economically follow the example set by the large 
kennels by feeding biscuit foods in conjunction with table scraps, 
milk and other beneficial dog foods These prepared cereal foods 
may be ted dry, but are more palatable if softened with milk, hot 
water or broth 

Since the dog is primarily a carnivorous animal, vegetables 
must be considered as a subsidiary food in his diet Vegetables 
may be fed to dogs m small portions and mixed with other foods 
In almost every case they should be cooked and mashed, since 
the dog cannot digest vegetable chunks Among the vegetables 
which, in small quantities, are beneficial to the dog are spinach, 
carrots, asparagus, beans, tomatoes and potatoes Milk can be 
given to dogs of any age and is particularly beneficial to puppies 
just past the weaning stage Among the foods which should be 
avoided are pork, uncooked fish and fowl 
A common query relates to the quantity of food to be given 
to a dog and the number of meals each day Most veterinarians 
recommend that a puppy from 6 to io weeks old be given 4 
meals a day at 4 hr intervals 1 Between the ages of 10 weeks 
and 6 months the dog can be fed 3 times a day at 5 hr intervals 
After 6 months most dogs thrrve on a light meal m the morning 
and a major meal m the evening 
There is no fast rule on the amount of food a dog should be 
given each day Roughly, toy breeds require about \ lb of food 
per day, breeds weighing 10-20 lbs require about 1 lb of food, 
dogs weighing 20-50 lbs , about ij lbs of food, and those weigh- 
ing more than 50 lbs may consume 2-4 lbs of food per day 
This schedule varies greatly, however, according to the tempera- 
ment of the individual dogs A very active terrier weighing only 
20 lbs for example, may cat as much as a 50 lb dog that has a 
placid temperament The best rule is to watch the dog’s actions 
to determine the amount of food he can assimilate The owner 
should feed no more than the dog eats readily at each meal and 
naturally change or reduce the diet if the dog becomes overweight 
or underweight 

DOG AILMENTS 

Distemper — Sometimes called ‘‘canine plague” because of 
its widespread occurrence and virulence, distemper is one of the 
most serious of all the diseases of dogs The virus causing dis 
temper is air borne, and can affect dogs of any age, although it is 
most serious in puppies under a year of age because these young 
dogs often do not have the strength to combat the disease 
The most common symptoms of distemper are discharges from 
the nose and eyes, an offensive odour of the skin, caused by 
slight skm eruptions, sneezing and coughing, loss of appetite and 
a general indication of waning strength 
Distemper is more easily prevented than cured A senes of 
three inoculations, given to puppies over three months of age by 
a vetennarian, provides dogs with almost complete protection 
Babies • — Rabies is an infectious disease affecting many warm- 
blooded animals, including man, in which case it is termed hydro- 
phobia It is more common m dogs than m any other animal be- 
cause of their roving nature, but it can affect and be transmitted 
by rodents cattle, horses, cats, monkeys and other animals The 
usual method of transmission of the rabies virus is through the 
bite of an infected animal, in which case the rabies bodies m the 
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saliva of the infected animal are injected into the nervous system 
of the animal attacked In rare cases the disease can be tram, 
mitted without biting taking place This occurs if saliva fiom an 
infected animal enters the nervous system of another animal 
through a skm abrasion 

There are two types of true rabies in dogs The first is dumb 
rabies, so called because the lower jaw of a dog thus atfected 
becomes paralyztd, preventing barking and biting The second 
type is violent rabies, the symptoms including extreme nervous 
ness and biting of other animals without reason 
Veterinarians and scientists disagree as to the value of preven 
tive rabies inoculations Many U S states require annual anti 
rabies inoculations England has almost eliminated rabies by a 
strict quarantine law which bans dogs from the country until 
after six months of observation The most certain method of 
protecting a family dog against rabies is to keep it under strict 
control, either on its home property or otherwise on leash since 
the only manner by which it can contract the disease is through 
the bite of an infected animal 

There is no cure for rabies or hydrophobia, but it can be prL 
vented by the Pasteur treatment, provided this treatment is 
started while the disease is in the incubative stage 
Internal Parasites — Several types of worms may be inter 
nalJy harboured by dogs They can be inherited, but more com 
monly the worm lirva is taken into the dog’s organs through 
its food The most common internal parasites are roundworms, 
tapeworms, hookworms, whipworm and heartworm The latter 
type is most common in the southern United States and usually 
is fatal 

Worms sometimes can be detected in the dog’s bowel excre 
turns, but a microscopic examination usually is necessary to de 
termine the type of worms present External indications of the 
presence of worms include excessive appetite, or almost complete 
lack of appetite, laziness, loss of weight, eye excretions and 
vomiting These same symptoms also are present in other dog 
ailments, however, and therefore are not positive guides The 
aforementioned microscopic examination of the dog’s stool is the 
only definite proof of worm presence Treatment for worms 
vanes according to the types present, and should not be under 
taken in the home without veterinary recommendations 

INDIVIDUAL BREEDS 

Sporting Breeds — Griffon (Wire Haired Pointing) — A 
medium-sized dog developed in the last quarter of the igth cen 
tury Primarily a pointing breed 
Pointer — One of the leading sporting breeds, and the first type 
of dog developed to stand game as we understand the term to 
day Ongmally used m England to point hares The pointer 
probably was developed from foxhound, greyhound, bloodhound 
and spaniel blood Common colours are white and black, white 
and liver, white and orange and white and lemon 
Pointer ( German Shoit Haired) — A versatile breed developed 
in Germany about 1895 for pointing upland game and coursing 
furbearers and large game 

Retriever (Chesapeake Bay) — Hunters’ retuever used for 
finding and delivering upland game and waterfowl Developed m 
America 

Retriever (Curly-Coated) — First breed developed exclusively 
for retrieving game in the hunting field First exhibited publicly 
in England m 1859 

Retriever (Flat Coated) — Similar to the curly-coated retriever 
and developed at about the same time for the same uses 
Retriever (Golden) — Developed in England about 1870 from 
the Russian tracker breed, with bloodhound crosses 
Retriever ( Labrador ) — An all black, short-haired retrieving 
breed developed m England from stock imported from New 
foundland. 

Setter ( English ) — One of the most popular game pointing 
breeds in the British Isles and the United States Developed in 
England in the 15th century for pointing upland game birds 
Setter ( Gordon ) — Similar to the English setter and Irish 
setter, but black and tan in colour Developed in Scotland, and 
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lakes its mine iroin the Duke of Gordon, a Scutch bn eder of 
die late 1 8th century 

bitter (Insh)— \ red or chestnut coated pointing breed de 
veloped in Iicland early m the 18th century 

Spaniel ( 1 rntruan If ahr) — am Jler than the Irish water 
spaniel, ind used both for flushing and retrieving game 

bpanul (briUanv) — Developed in 1 ranee, this is the only 
member of ttie spaniel f innK which points game 
bp, mu l ( Llutnbir) — A luge and deliberate sporting dog, the 
ilumbt i w is de\ eloped in Lngland from spaniel and bissethound 
bluudlini j 

Spatial (Coihr) —In the 1040s the most popular bleed in 
A.UUUL 1 being kept primarily as a house pet and hunting dog 
Uii„iiully developed m Lngland foi hunting woodcock, hence its 
name Specimens of this brred weigh iG 24 lbs and mav be 
either solid coloured or tv 0 coloured 

Span'd (CmUr— English Typt ) — Similar to the American- 
ist eoiker pimcl m conformation, colour and temperament, 
but slighth larger in size 

Spmml (English bpnngirj — One of the most popular of the 
sporting dog, of general ustge, the springer flushes and retueves 
upland gum and ilso retrieves in vviter Dogs of this breed 
weigh 42 so lbs and have the typical spaniel head and body 
conform ition 

bpanul (Fultl) — D irk coated hunting spaniel developed in 
I nglancl, weighs 35 So lbs 

Spaniel (Irish Hater) — Developed in Ii eland in the hrst half 
of the rglh century Tillcst of the spaniels, the breed is used 
primarily as a retriever on land and watir 
bpanul (Sussex ) — A determined and valuable hunter of up- 
land game, the Sussex works more slow 1> ind deliberately in the 
lield than does the cocker or springer Weighs 35 45 lbs 
Spanitl (Wilsh Spring r ) — A red and white spiniel developed 
in Wales and used primarily in the British Isles for upland game 
ff < mmraner — \ German breed similar in ippearance to the 
Jiort haired pointer 4m all around hunting breed, but most com 
monlv used for pointing upland game 
Hound Breeds — ifghan Hound — One of Liu oldest of all 
breeds, there being evidence that it vas kept in Egypt 5, 000 to 
6,000 yrs ago Later bred m northern Afghinistan, the breed 
hunts by sight 

Basset Hound — Developed in France, the basset weighs 2? 40 
lbs and is used in the United States for trailing foxes, rabbits, 
pheasants and raccoons 

Beagle — One of the five most popular breeds m America, the 
beagle is primarily a rabbit hunter and companion dog Became 
popular during the Elizabethan period for hunting hares May 
be hunted singly, in braces or in packs 
Bloodhound —One of the oldest of the scent hunting hounds, 
having been known in Italy as early as the 3rd century The 
breed name is derived from the fact that it was one of the first 
of the ‘ blooded” or purebred hounds, and its mam modern use is 
that of trailing criminals or lost persons 
Boreas — Used as coursing hounds since the 13th century, the 
borzoi also is called the Russian wolfhound Large, angular 
canines, the borzois stand from 26 31 m at the shoulder and 
weigh 55 105 lbs 

Dachshund— One of the most popular of the hounds, the 
dachshund lias the temperament, size and intelligence to qualify 
it as an ideal house pet Developed in Germany to enter badger 
dens, hence its long body and short, powerful legs The short 
haired variety is most common, but there also are long haired 
and wire-haired types 

Deerhound (Scottish) —As its name implies, this breed was 
used most extensively m Scotland and England for cour-ing deer 
Completely established as a distinct breed in the 16th century 
Foxhound (American) —A sanation of the English foxhound, 
and well established in the United States in colonial davs George 
Washington was one of the first U S enthusiast-, of the breed 
Foxhound ( English) — Somewhat larger thin the American fox- 
hound, and hunted m packs for trailing the fox The most com 
^ mon colour combination for both the American and English fov 
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hound is black, white and tan 

Gieyhound — One of the oldest estiblished breeds, having been 
established in Egypt between 4000 and 3500 b c and later fa 
voured by the Greeks Used for tracking all types of game, but 
most commonly used in hunting hares 
Hamer— One of the early hounds used in pack hunting, the 
harrier probably was introduced into England by the Normans 
Similar to but smaller than the foxhound 
Norwegian Elkhound — Another of the ancient hound breeds, 
hav ing been used by the Vikings as early as 4000 B c Has a 
tlucl , grey coat, and stands 18 20 V in tall at the shoulder 

Otterhound — Hounds were used for killing otter in England 
as early as a d i.oo, and this breed was established lor this 
type of hunting as early as A n 1300 A large, rough eo ited dog 
weighing up to 05 lbs 

Saluki — Perhaps the oldest known breed of domesticated dog, 
excavations of the Sumerian empire of 7000 to 6000 b c show 
canines of the saluki type Similar to the greyhound in con 
formation, but with silkv feathering on the ears and tail 
II hippit — The tastest of all the small, domesticated animals, 
the whippet is similar to but smaller than the greyhound, weigh 
ing 10 28 lbs 

Wolfhound (Irish) — The tallest of all dogs, having a giey 
hound conformation The Irish wolfhound was kept by Celts as 
early as 273 DC 

Working Breeds — Alaskan Malamute — One of the oldest of 
the Arctic sled dogs A heavy coated, compact dog weighing 
So 85 lbs 

Belgian Sheep Dog — There are six varieties of Belgian sheep 
dogs, the Groencndael, a long coated black type, being the most 
popular This variety weighs 50 SS lbs and is used mainly for 
herding 

Bernese Mountain Dog — One of the four varieties of Swiss 
mountain dogs, used mainly as a draught animal Stands 21 27^ 
m high at the shoulder 

Bouvur de Flandre — A Belgian breed used as police and 
army aids Usually fawn or black m colour, and stinds 22} 27] 
in at the shoulder 

Boxer — Related to other breeds of the bulldog type, having 
some terrier blood The boxer is smooth coated, of medium size 
and handsome conformation Excellent as a police aid and home 
protector 

Briar d — A French breed known as early as the 12th century 
A dark coloured dog standing 22 27 in at the shoulder Used 
primarily as a sheep herder, guard dog and police aid 

Bull Mastiff — \ massive short haired breed developed in Eng 
land m the latter half of the igth century by crossbreeding the 
mastiff and the bulldog 

Collie — The smooth coated collie and the more common 
rough coated collie are let ogmzed as separate breeds Both de 
veloped in Scotland in the i3th ctntury, the former for driving 
sheep and the latter for guarding sheep 
Doberman Pinscher — A medium-sized guard dog and com- 
panion developed hy Louis Dobermann, a German breeder, 
around 1890 Usually black and rust or rust in colour, short- 
haired and weighing 60 75 lbs 

Eskimo— One of the northern breeds, famed as a sledge dog 
Has long hair and weighs 50 8s lbs 

German Shepherd — A leading working breed, having been 
Used in herding, guard work, battlefield rescue missions, guiding 
the blind and police assistance Has long hair, of almost all 
colours, and stands 23 26 m at the shoulder 
Great Dane — One of the largest of the modem breeds, having 
been developed m Germany to hunt boars Probably has Irish 
wolfhound and old English mastiff blood May be brrndle, fawn, 
blue, black or black and white Females measure more than 28 
in at the shoulder, males 30 111 
Great Pyrenees — A large dog, usually white, most commonly 
used as a watch dog, companion and pack dog Known in Europe 
more than 3,000 yrs ago and became a favourite of French 
royalty m the 17th century 

Komondor — One of the three breeds of Hungarian working 





dogs kept mainly by shepherd-, of that country for protecting the 
flocks An all white breed, with long hair, standing at least 23 1 
in at the shoulder 

Kuvasz — Developed in Hungary in the 15th century from for 
bears brought from Tibet the Kuvasz was used for hunting big 
game, for guard duties and for herding purposes All specimens 
are pure white, long-haired and stand 25 27 m at the shoulder 
Mastiff — A giant, short haired dog, with heavy head and short 
muzzle, which has been used in England for more than 2,000 yrs 
as a watch dog A representative of the mastiff family known in 
Egypt as early as 3000 b c 

Newfoundland — Originated in Newfoundland fiom forbeai-. 
bi ought there by fishermen from Eui ope A large, strong, active 
dog, black in colour and weighing no 150 lbs Landseer New 
foundlands may be almost any coloui, but usually are white with 
black oi bronze markings 

Old English Sheep Dog — Developed in England early in the 
19th century for driving cattle and sheep Usually white with 
markings of grey, grizzle or blue, with long hair over entire 
body, including the head 

Puli — The third of the Hungarian working breeds, the puli is 
an alert, medium sized dog used primarily for herding sheep 
Has a long coat, usually black, grey or white in colour 
Rottweiler — A large, mastiff-tv pe working dog developed by 
German breeders from stock known to the Romans Primarily a 
guaid dog and cattle driver, the Rottweiler is black with tan 
markings and stands 21J *7 in at the shoulder 
Samoyede — An Arctic sledge dog, white in colour and weighing 
36 55 lbs 

V'hnamer (Giant) — See Schnnuzer under Tcrnet Breeds, be 
low 

Shetland Sheep Dog — A miniature collie in appearance, this 
bleed was developed in the Shetland Islands Stands 12 15 in at 
the shoulder, and is usually sable, black or blue with markings 
of white and tan 

Siberian Husky — A sled dog developed in Siberia and com- 
monly used in Alaska Usually grey wilh white and black mark 
ings and weighing 40 65 lbs 

St Bernard — Tins breed has been kept bv monks at the Hos 
pice of St Bernard in the Swiss Alps since the latter part of the 
17th century It is massive, stands 25>-27i m at the shoulder, 
and has red or brindle markings 
Welsh Corgi (Cardigan Pvpe) — This breed was introduced to 
Wales by the Celts at about 1200 b c It is similar to the dachs 
hund in conformation, but has a medium length coat and erect 
cars Used foi driving cattle 

Welsh Corgi (Pembroke) — Similar to the Cardigan tvpe corgi 
111 conformation, but having a short tail Introduced into Wales 
by Flemish mimigiants in a D 1107 
Terrier Breeds — Airedale lerricr — Developed by cross 
breeding the now extinct olu English terrier with the otterhound 
One of the largest of the ttrners, black tnd tan m colour and 
weighing 38 45 lbs 

Bedlmgton 1 truer — Developed about 1825 m Bedlmgton, 
Northumberland England Distinctive because of its sheep like 
appearance, it weighs 22 24 lbs and has a thick coat of light 
blue, liver or sandy hue 

Border 1 enter — An activ e, game terrier weighing n 1 15 \ lbs , 
with a head akin to that of an otter 
Bull Ttrriei — Developed early 111 the 19th century by cross 
breeding of the white English teruer, bulldog and Spanish pointer 
There are two varieties — one all-white and the other any colour 
other th m white or coloured with white markings The weight of 
the standard varieties is 25 60 lbs 
Cairn Terrier— One of the Scottish breeds, developed for 
routing otter, foxes and other furbearers Females weigh 13 lbs , 
males 14 lbs , and may be any colour except white 
Dandle Dimnont Terrier — A native of the borderlands between 
England and Scotland, first recorded as a distinct breed about 
1700 Mustard or pepper m colour, dogs of tbs breed weigh 
14 24 lbs 

Fox Terner — One of the best known of the terriers being 


popular in the United Sta'es, Britain and most of the nations of 
continental Europe Developed by the English for routing vei 
min, the fox teruer mav havt either a smooth- 01 wire haired 
coat Wble is the predominating colour, with dark maikings 
The fox terrier weight is iG 18 lbs 

Irish Terrier — An all rrd teirim with a wire haired coat, this 
breed was developed in Ire) nd Similar to the fox terner in 
conformation, but somewhat larger, weighing 25 27 lbs 
Kerry Blue Terriei — Inland’s national dog having been de 
veloped m Countv Kerry betore 183s A distinctive breed, having 
a light or dark blue coat and vcighing 32-38 lbs 

Lakeland Terner — Similar to thr Irish terner in conformation 
but weighing only 16 17 lbs Developed in the lake districts of 
England for routing fo' ind oilei dogs of this breed may be 
black and tan, grizzle and tan 01 blue and tan m colour 
Lhasa Terrier — Developed in Tibet more than 800 years ago, 
the Lhasa teirier has a long, straight coat, usually of golden hue 
Manchester Terrier — The stand ird Manchester terner weighs 
14 22 lbs , when as the toy Manchester weighs 7 12 lbs Both are 
black and tan in colour, slioit h uied with somewhat roached 
backs Developed m the Manchester district of England 
Norwich Terrier — A small, short-legged, wny-coated dog used 
for routing foxes, the Noiwich usually weighs about ix lbs and 
is red, black and tan or gn/zled in colour 
Schnauzer — There are three size varieties of this breed, the 
giant standing 21 1 25-^ in at the shoulder, the standard type 
measuring 17 20 in at the withers, and the miniature type 1 1|- 
13! m at the shoulder All are smulai in conformation, with 
hard, wiry coats, rectangular heads and short tails 
Scottish Terrier — One of the earliest of the terriers indigenous 
to Scotland, this popular breed usually is black m colour, but 
may be wheaten, grey or grizzled An active, short legged breed 
weighing 18-20 lbs and used for routing foxes, rodents and other 
furbearers 

Sealyham Tenter — A white terrier having conformation and 
size similar to that of the more common Scottish terner De 
veloped in Wales between 1850 and 1890 
Skye Terrier — A short legged and long bodied Scotch breed, 
being about 9 in high at the shoulder, about 40 111 long and 
weighing 16-18 lbs The breed’s coat is about si m long and is 
blue, grey or fawn in colour 

Staff ordshue Terrier — Similai to and related to the white bull 
terrier, but dark in. colour, the Staffordshire weighs 35-50 lbs 
and was developed from bulldog and terner blood 
Welsh Terner— A squarely built black and tan terrier stand- 
ing is in high at the shoulder and weighing about 20 lbs , this 
breed was developed in Wales for hunting the otter, fox and 
badger 

b est Highland White Terner— Oi the Scottish family of 
terriers, this breed is all white and weighs 13 19 lb3 It has the 
coniornution of most of the Scottish terrier breeds, with short 
legs and a short, cobby body 

Toy Breeds Affenpmscher — A rare breed in America, some 
what similar to the more common Brussels griffon in appearance, 
the iffenpmscher has a red or grey wiry coat, a distinctive “beard’’ 
and never exceeds io£ m m height 
Chihuahua — The smallest of all breeds, weighing only 1 6 lbs , 
the Chihuahua is a native of Mexico Tins breed should not be 
confused with the Mexican hairless, since it may be either short- 
haired or long haired 

English Toy Spaniel — A breed weighing 9-12 lbs , the Eng lish 
toy spaniel has a long silky coat and a head formation somewhat 
like that of the Pekmgese There are several varieties of tbs 
breed, including the Prince Charles, King Charles, Ruby and 
Blenheim, the mam variations being in colour 
Gnffon (Brussels) —Developed prior to the 17th century from 
the affenpmscher, the now extinct Belgian street dog, the Cbnese 
pug and the Ruby spaniel, the Brussels gnffon has a wiry, red- 
dish brown coat and weighs 7-12 lbs 
Italian Greyhound— \ small, short haired breed of typical grey- 
hound conformation, the Italian greyhound has existed m its 
present form for more than 2,000 yrs The average dog of this 




white in colour, short coat and a weight of about 12 25 lbs or hunting their prey m packs The European small spotted dog 

Bulldog — An English breed original!) used in baiting and fish or rough hound {Scy Ilium cantcula ) and the Urge spotted or 
fighting bulls Like other members of the bulldog family, this nuise hound (Scvlltum catulus ) keep near the sea bottom, feeding 
breed has a short, broad face with protruding lower jaw, a deep- chiefly on the smaller fishes and Crustacea The) differ from the 
set nose, massive neck and body and rather short, strong legs mijonty of sharks in bung ovipirous The eggs are enclosed in 
Females of this breed weigh around 40 lbs , males 10 lbs more senn transparent horny eases, of ten tailed “mermaids’ purses’’ 
Chowc how — One of the oldest dog breeds, the chow was and these kue tendril like prolongations from each of the four 
standardised m China as early as 150 u c It has a large, massive corners, b> means of which thev are moored to sea weeds or other 
head, flat skull, short nose, deep set eyes and erect ears Its fixed objects, until the voting dogfish is ready to make its exit 
coat is abundant, outstanding and may be anv solid colour The larger of these species attains a length of 4 to j ft , the smaller 

Dalmatian —A medium sized, short-haired dog, white spotted nrely more than 30 in The picked dog fish (Squalns mint bias ) 
With black or liver, this breed gets its name from Dalmatia, on is abundant in the temperate seis of both hemispheres and on 
the eastern shore of the coast of Venice The Dalmatian weighs both sides of the Atlantic It attains a length of 4 ft ,’ but the 
3 5 5° lbs. ^ , , , , , , , usual length is 2 to 3 ft , the female, as in most sharks, being 

French Bulldog —This, breed probably was developed of mima larger thin the male Hie body is round and tapenng and the 
tute bulldog stock sent to France from England Specimens are mouth is placed ventrall) some distance from the end of the 
similar to the more common Euglish bulldog in conformation snout There are two dorsal fins, each armed anterior!) with a 
but arc smaller, weighing less than 28 lbs , and have erect ears sharp spine This species is via iparous, the female producing five 
Keeshowt—Qvm of the northern breeds, related to the Samo to nine young it a birth, the young when bom are 9 to 10 in 
yede chowchow, and Pomeranian the keeshond is considered long and similar to the parents, except m size The picked dog 
the national dog of Moll md It has a short, compact body , small fish is gregarious, and is abundant at all seasons everywhere on the 
erect ears fox like head and a dense grey coat The breed height British coasts They, even more than other dog-fish, are the spe 
ft i$ *7'* Sln ^t , the shoulder nal enemies of the fisherman, injuring his nets, removing the 

g§ Boodle —Although the poodle probably was originated by the hooks from his lines, and spoiling Ins fish They are eaten, both 
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fresh and salted, on the west coast of England, and are sold legu- 
larlv in the French markets The bowfan, an unrelated American 
freshwater fish is also called "dogfish” (Set, Selachians, 
Eowfin, l'lSIIES) 

DOGGER BANK, an extensive shoal in the North Sea, about 
60 m E of the coast of Northumberland, England The depth 
of water, m some parts only 6 fathoms, is generally from io to 
20 fathoms It is well known as a fashing ground The origin of 
the name is obscuie, but the middle Dutch dogeer signifies a 
trawling vessel, and was formerly applied to two masted vessels 
employed in the North Sea fisheries, and also to their crews (dog- 
germen) and the fish taken (dogger-fish) Off the south end of the 
bank an engagement took place between English and Dutch fleets 
m 1781 Here on Oct 21, 1904, during the Russo Japanese War, 
some British trawlers were fired on by the Russian Baltic fleet 
An acute crisis between Britain and Russia followed The affair 
was settled b> an international commission which reported on 
Feb 25,1905 Compensation was paid by the Russian government 

BATTLE OP THE DOGGER BANK 

This naval action was fought during the World War on Jan 24, 
1915, near the Dogger Bank in the North Sea between British and 
German battle cruisers and light forces 

Reports from Ameuca at this time had led the Germans to 
think that a plan for blocking their harbours was afoot and Rear- 
Admiral Hipper was despatched at nightfall on Jan 23 to recon- 
noitre off the Dogger Bank His force consisted of four battle- 
cruisers of the 1st scouting group, “Seydlitz" (flag), “Derfflmger,” 
“Moltke” and "Blucher,” with four light cruisers and 19 de- 
stroyers Before the ships left the Jade, their strength and inten- 
tions bad been revealed by their own wireless and Vice-Admiral 
Beatty left the Forth to intercept them at 6 pm on the 23rd 
With him were the five battle-cruisers of the rst and 2nd Battle 
Cruiser Squadrons, the "Lion” (flag), "Tiger,” “Princess Royal,” 
“New Zealand” and “Indomitable,” and the four light cruisers of 
the 1st Light Cruiser Squadron under Commodore W E Good- 


enough in the "Southampton ” He was to proceed to a rendezvous 
m lat 55deg r2min north, long 3deg 12mm east, 180m from 
Heligoland, where he was to meet Commodore Tyrwhitt with three 
light cruisers and 30 destroyers of the Harwich force The 3rd 
Battle Squadron, of seven "King Edwards,” left Rosyth and Ad- 
miral Jellicoe put to sea from Scapa with the battle-fleet at 9 p m 
In heavy guns Beatty’s force was decidedly supeuor, mounting 
24 135-m and 16 12m against Hipper’s 8 12-in, 20 n-in and 
16 8 2 m 

The Fight Begins, — Beatty reached the rendezvous at 7 a m 
It was a crisp winter morning with a calm sea and good visibility 
The battle cruisers were in single line ahead with Goodenough’s 
light cruisers two miles on the port bow Course was then altered 
to south by west at 18 knots Ten minutes later "Arethusa,” 
Tyrwhitt’s flagship, was sighted southeast about seven miles on 
the port bow She had hardly been identified when the flash of 
guns was seen to the south south-east "Aurora,” some 15m be- 
hind Tyrwhitt, had met and engaged the German light cruiser 
“Kolberg,” on the port bow of Hipper’s squadron coming from 
the southeast Each received a couple of hits and "Kolberg” re- 
tired at 7 25 a m 

At the sound of the guns, Beatty ordered the light cruisers to 
chase to south “Southampton” had barely gone two miles when 
she sighted "Aurora” on her starboard bow and, a few minutes 
later, German battle-cruisers on the port bow to the south east 
Dense clouds of smoke were pouring from their funnels and they 
were evidently raising steam for full speed It was then 7 50 a m 
Beatty’s appearance had come on Hipper as a surprise and, turn- 
ing to the southeast, the latter ran for home 

Pursuit of the Germans —At 8 30 a m Beatty’s position was 
lat 54deg 50mm north, long 3deg 40mm east, and the two had 
settled down to a long rush towards Heligoland, 140m away The 
British battle cruisers were m single line ahead on a south-east by 
south course, working up to full speed Hipper was nm sharp 
on "Lion’s” port bow, m full flight on a south south east course 
In speed Beatty’s squadron bad a decided superiority It was 
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able to maintain a seagoing speed of 26 knots, while Hippcr was 
limited at first to 23 or 24 At 8 52, when the range of “Bluchi-r” 
had come down to 22,000yd , “Lion” opened fire and at 9 05 
hoisted the signal to engage The German battle cruiseis weie 
then forming on a hue of bearing to port At 9 09 Hippti opened 
fire as “Lion” scored her first hit on “bluelier ” 

The action ran on to the southeast Willi the lange gradually 
decreasing, but it was not till 9 2 fa that the Germans scored their 
first hit on “Lion,” sending an 11 in shell through her waterline 
ift At 9 43 a 13 s m shell crashed through the quartei deck of 
“Seydlitz,” penetrated the after turret and, exploding inside, set 
fire to the charges 111 the worl mg chamber The flames went 
roaring through the turict, pished through a small door into the 
adjoining one, set fire to the ehaiges thcie and, wiapprng both tur- 
rets in a sheet of (lame, slew as one e\ery min inside “Blucher” 
was having trouble with hei engine at this time and about 10 
a m drew out of the line, 1 iLouring licauly 

At 10 22 Beatty, to bring the re ir of his line into action, or- 
dered the battle cruisers to form on a line of bearing north north- 
west and to proceed at utmost spetd “Lion” had eased to 24 
knots to let the ships in the real ronie up and, as the enemy 
had turned slightly away, the range \ as imitasmg At 10 30 a 
salvo fell on ‘Bluehtr” a shell penetiatcd the central ammunition 
passage set lire to the c irtridges and sent a flash of flame through 
the fore turrets The mam steam pipe was damaged her speed 
came down to 1/ knots and she gradually dropped behind, en- 
veloped m smoke 

The Action Broken Off — The remainder of the enemy were, 
clearly, bent on escape and to this end, concentrated their fire 
chiefly on the leading British ship, the "Lion,” which between 
10 35 and 10 50 was rtpeatedly hit with heavy shell, with the 
result that she started to drop astern, while the other battle 
cruisers raced past her At 1 1 a M the flagship received such heavy 
injuries that she was thrown definitely out of the fight Beatty, 
however, still retained control Just before this the periscope of 
an enemy submarine was reported on the starboard bow, and at 
10 54 he had made 1 signal to alter course 8 points (qo°) to port 
to a course north by east This was the initial cause of the action 
being broken off The usual submarine warning was not made by 
the “Lion,” thereby mystifying the other ships and Reai-Admiral 
Sir A G H W Moore, the second in command, as to the reason 
for the manoeuvre, and making it doubly difficult for the signals 


“Lion” was taken in tow by “Indomitable” and, screened by 
light cruisers and destroyers, leached Rosyth safely the next 
morning On the BnLish side the lesult was regarded as disap 
pointing, but it must be remembered that, with the exception of 
“Blucher,” the enemy’s speed was not seriously diminished when 
the action was broken off 

The forces engaged were as follows 
BRITISH 

1st Battle Cruisu Squadron 

‘ Lion” (flag), Vice-Admiral Sir David Beatty, Captain Alfred 
Chatfield, 28 knots 

‘ Princess Royal,” Captain Osmond de B Brock, 28 knots 
Tiger,” Captain Henry B Pelly, 30 knots 
Armament of each ship 8 135m, 16 4 m (“Tiger” iG 
6 inch) 

2nd Battle Cruiser Squadron 

“New Zealand” (flag), Rear Admiral Sir Archibald Mooie, 
Captain Liond Halsey, 25 knots 

“Indomitable, ’ Captain Trams VV Kennedy, 25 knots 
Armament of each ship 8 12 in , 16 4 inch 

1st Light Cruiser Squadron 

Southampton, Commodore W F Goodenough ( ommandcr 
E A Rushlon 

“Birmingham,” Captain Arthur A Duft 

“Nottingham,” Captain Charlts B Miller 

"Lowestoft,” Captain Theobald W Kennedy 
Armament of each ship 9 6-in , “Southampton” 8 6 in , 23 5 
knots 

Harwich Flotillas 

“Arcthusa,” Commodore Reginald Tyrwhitt 

10th Flotilla “Meteor” (Commodore Hon Heibert Mead), 
“Miranda,” “Milne," “Mentor,” "Mastiff,” "Minos,” “M01 
ns”, speed 34 knots 

3rd Flotilla “Undaunted” (Captain Francis St John), 
“Lookout,” “Lysander," “Landrail,” “Laurel,” “I iberty/' 
“Laertes,” “Lucifer,” “Lawford,” “Lydia,” “Louis,” “Le 
gion,” “Lark”, speed 29 knots 

1st Flotilla ‘Aurora” (Captain Wilmot S Nicholson), 
“Acheron,” “Attack” "Hydra/ “Ariel,” “Forestei,” “De- 
fender,” “Druid,” ‘ Hornet,” “Tigress,” “Sandfly," “Jack 
al," “Goshawk,” “Phoenix," “Lapwing”, speed 27 knots 


intended to convey Beatty’s subsequent wishes to be interpreted 
These, made at 11 02, were an endeavour by the latter to get the 
squadron to turn back again three pomts to the north-east, 
followed by a signal “Attack the enemy’s rear” The form m 
which the signals were displayed, however, was such that they 
Were understood to mean that the ships were to attack the enemy 
bearing north east, which was the “Blucher ” This ship was 
by now disabled and rapidly drifting astern of her companions 
Beatty made a final effort to turn the squadron back on to the 
course of pursuit by signalling “Keep closer to the enemy,” but 


GERMAN 

1st Scouting Group (battle a lasers) 

“Seydlitz," Rear-Admiral Hipper, 10 1 1 in , 12 5 9-m , 26 5 
knots 

“Dcrflhnger,” 8 12-m , 12 5 9-m , 26 5 knots 
“Moltke,” 10 rx in , 12 s 9-m , 25 knots 
“Blucher,” 1282 in ,859m, 24 knots 
and Scouting Group (light cruisers) 

“Graudenz,” “Stralsund,” "Kolberg,” ' Rostock ” 
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Beatty by this tune had transterred his flag to the destroyer 
"Attack" and was racing after his squadron He reached “Prin- 
cess Royal" at 12 30 and hoisted his flag, but pursuit was then 
hopeless and a warning had been received of the approach of the 
High Sea Fleet He therefore gave up all idea of renewing the 
action. Hipper made for home and got m touch with the High 
Sea Fleet about 3 30 pm “Blucher” had been lost, “Seydlitz” 
seriously damaged and “Derfllmger 1 hit On the British -ode 
’’Lion” had been put out of action and “Tiger” damaged 
Admiral Jdiicoe with the battle-fleet met Beatty at 4 30 p m 

f 


Casualties — “Blucher,” which sank, received about 40 hits and 
2 torpedoes, had 792 of her crew killed, 43 wounded and 189 taken 
prisoner “Seydlitz” sustained 3 hits, had 159 killed and 33 
wounded “Dcrflhnger” was only hit once, and “Kolberg” twice, 
the latter having 3 killed and 2 wounded 
On the British side “Lion” was put out of action with 12 hits, 
1 killed and 20 wounded “Tiger” received 7 hits, having 10 killed 
and xr wounded “Aurora" received 2 hits and “Meteoi” sustained 
i hit, with 4 killed and 1 wounded The British fired 1,154 rounds 
of heavy gun ammunition, of which 708 Were armour piercing 
shell, 77 common, 365 high explosive and 4 shrapnel The Ger- 
mans fired 976 rounds from their heavy guns 


BiBtroGRApm — Sir J S Corbett, History of the Great War 
Vaval Operations, vol 3 (1921) , A B Filson Young, With the Battle 
Cruisers (1921) , see also the German official publication, Kneg zur 
See Aiordsee, vol 3 “ 


DOGGETT or DOGGET, THOMAS (d 1721), English 
actor, was born in Dublin, and made his first appearance in Lon- 
don m 1691 as Nincompoop m D’Urfey’s Love for Money He 
followed Betterton to Lincoln’s Inn Fields, creating the part of 
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Ben, especially written for him, in Congreve’s Love for Love, 
with which the theatre opened (169s), and next year played 
Voung Hobb m his own The Country Wake He was associated 
with Cibber and others m the management of the Haymarket 
and Drury Lane, and he continued to play comedy parts at the 
former until his retirement m 1713 In 1715 he founded the prize 
of “Doggett’s Coat and Badge,” “m commemoration of his 
Majesty King George’s happy Accession to the Bnttish Throne ” 
The prize was a red coat with a large silver badge on the arm, 
bearing the white horse of Hanover, and the race had to be 
rowed annually on Aug 1 on the Thames, by six young watermen 
who were not to have exceeded the time of their apprenticeship 
by twelve months The names of the winners have only been 
preserved since 1791 The race is still rowed each year, but under 
modified conditions The date of his death is variously given as 
Sept and Oct 1721 

See Thomas Doggelt, Deceased (1908) 

DOG LICENCES The great growth of dog keeping is re- 
vealed by the record of the dog licence duties, which show that 
the dog populations have become enormous In Great Britain 
dogs over six months old must have a licence which costs 7s 6d 
a year Dogs used as guides by blind persons, sheep and cattle 
dogs, and hounds under 12 months old which have not hunted, 
ire exempt In 1936, 2,932,612 dog licences were taken out, but 
it is probable that there are about four million dogs m Great 
Britain The penalty for non compliance with the law is a fine 
up to is The licences are issued at post offices, and their revenue 
goes to the local authorities m whose areas the receiving post 
office is situated The law requires also that dog collars should 
be engraved with their owners’ names and addresses, but it is 
not strictly enforced In Great Britain there is no way of telling 
if a particular dog is licensed or not 

In the Irish F ree State dogs must be licensed when one month 
old and in Northern Ireland when six months old, in each case 
the licence costs 5s 

In the Bntish oversea Domimons dog licensing is general In 
Canada each province by statute empowers its municipalities to 
impose a dog tax Thus in Ontario the licence costs $2 for a 
dog and $4 for a bitch, a higher duty being imposed when more 
than one animal is kept In Australia licences vary little, in 
Victoria all dogs are taxed at 5s a year, in South Australia a 
dog is licensed at 5s , a bitch at 7s 6d All dogs must wear a 
collar or tab unless kept for hunting or coursing In South Africa 
the tax is high, being 12s 6d in Natal and 10s in the Transvaal, 
where there is a £3 tax on all dogs with a greyhound strain that 
can be used for hunting 

In Germany all dogs are taxed, the amounts varying in the 
different districts, being usually small m villages and high in the 
big towns, and the law is strictly enforced In Berlin the dog tax 
is £3 111 English money Sheep dogs on German farms go free 
of tax A metal disc bearing the number of the licence must be 
attached to each dog’s collar 

In the United States licences are issued vanously by a State, 
county or municipality Enforcement of the ordinances requiring 
registration of dogs is usually within the police powers conferred 
upon local corporations, but some States, such as Pennsylvania 
and Connecticut, have general laws on the subject Registration 
of dogs above the age of six months, except those m kennels, for 
which there are special regulations, is usually requued annually 
A stated fee is paid to the city, county or State officer for the 
licence, the applicant receiving a tag which must be attached to 
the animal’s collar as evidence of such registration In case the tag 
is lost, a duplicate may be obtained, but failure to register a dog, 
under most ordinances, authorizes the officers to kill it 
DOGMA, DOGMATIC THEOLOGY. Theology, like 
political economy, has no technical terminology, but seeks to use 
the language of ordinary life in a specialized sense Colloquially, 
to assert dogmatically is contrasted with speaking tentatively But 
also, dogmatism is contrasted with proof “I’m not arguing with 
you, I’m telling you” — he who so speaks is, reasonably or unrea- 
sonably, dogmatic The claim of accuracy akin to that of science 
and of authoritativeness akin to that of law, are the two poles of 


the universe of dogma In the New Testament the word means 
decree, although the Greek fathers early misunderstood it The 
older philosophical use, for the leading and inviolate principles of 
any system, is best illustrated by the Ipse dixit of the Pythago- 
reans, whatever their master had said was final German theolo 
gians have sought to define the word for their own purpose by 
drawing a line round those doctrines which deserve to be called 
dogmas and by separating them from the region of open questions 
According to W Herrmann (opening p of Dogmatik in Die 
Kultur der Gegeimart), “We must not mainly understand by a 
‘Dogma’ a definition upon Church authority Such a definition 
is only the last stage in a long process, which has all along been 
actuated by the thought of a revealed doctrine And that con 
ceplion is the mam element in ‘Dogma ’ ” In contrast with this 
F I oofs ( Leitjaden zum Studtum der Dogmengeschichte, ed 4, 
p 9) holds that “Dogmis are those affirmations of religious faith 
whose acknowledgment a Church expressly requires from its 
members or at least from its teachers ” Harnack in his great His- 
tory of Dogma prefers a more historical definition Dogma is 

(1) a creation of Greek thought on the soil of the gospel and 

(2) kindred mediaeval findings, but (3) it is transformed or dis- 
appear in Protestantism through deepening religious insight, 111 
Socmiamsm and the Enlightenment through the dominance of 
rationalism, m the post Tridentine church through more sweeping 
exercise of authority Each of these definitions has its merits 
Something is to be said also for the view that, m the molern 
Church of Rome, we have dogmatism superlatively developed — 
partly just because that Church forbids one to draw a hard and 
fast line separating dogmas from pious opinions, or formulated 
dogmas from unfoimulated, all the Church’s teaching being in- 
fallibly and dogmatically true The choice of a definition can only 
be made by balancing advantages against disadvantages 

As to dogmatic theology, all that need be said is that it is the 
most widely accepted name for the systematic statement of Chris- 
tian doctrines — and not merely of dogmas, if dogmas are to be 
separated off from the floating mass of theories 

When the Church inherited the Jewish scriptures, it took over 
an instalment of dogma, and one beset for it by special difficulties 
too little recognized by theologians — a book holy and divine, and 
yet not the perfect revelation of God! When, m controversy 
with Gnosticism, a collection of New Testament writings was 
added to the “Old Testament,” the mhentance grew, and the 
dogmatic postulate, that all scriptures contain the same teaching, 
became no easier to vindicate One cannot deny that Calvinism 
in the past or that Fundamentalism m the present is m a very 
high degree dogmatic I or each of these, the corpus of scripture 
is the sum total of dogma, and to the scripture every thought of 
man is to bow The Catholic ethos adds other things — an em- 
phasis on sacraments, a gathering up of the contents of the Bible 
(with unronfessed modifications) into creeds, a franker announce- 
ment of church authority In these features of Catholicism there 
appears to be a fuller realization of the dogmatic temper than 
where appeal is made to the Bible alone 

Harnack has good reason for insisting on the fundamental im- 
portance of the great Eastern dogmas, Trinity and Incarnation 
These expressed the piety of Eastern Catholicism, and they 
passed into the mediaeval West and even into historic Protestant- 
ism as presuppositions — only presuppositions, but as such indis 
pcnsable And yet, in their original shaping, the West had played 
no small part, when curiously hard questions were raised by the 
East It lias been felicitously observed that “the East thought 
that everything could be explained, and the West, that nothing 
needed to be explained ” Even at the first General Council 
(Nicaea, 325) it appears certain that Western minds brushed aside 
Eastern scruples m imposing the watchword “homoousios” — a 
term with questionable associations, but a term which not even 
the slipperiness of the Arians could evade So again, at Chalcedon 
(451) and at the First Trullan Council (680), the West threw 
m the dogmatic watchword round which crystallization ensued 
The Councils of Constantinople (381) and Ephesus (431) were 
more Eastern The adoption of a non-Bibhcal phrase at Nicea, 
constituted a landmark m the growth of dogma, It is true, since 
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:he Church — the universal Church speaking by its bishops — says 
;o, though the Bible does not 1 Even at Nitea there was a small 
obstinate minority Oliver Wendell Holmes draws the inference 
that Catholic unanimity means “a majority vote” (followed by 
excommunication of the few) Similarly, from Nicea onwards, 
formulated dogma is accompanied by anathemas We have good 
leason for including in our definition of dogma this mark — dogma 
(for all who receive it) is an affirmation which it is sinful to deny, 
or to challenge, or to ignore It is a singularly ominous claim 
Another landmark is established for us by the so called Athina- 
sian creed — a (probably later) Western summary and elaboiation 
of Eastern results, with two wlII marked divisions concerning 
the Trinity and concerning the Terson of Christ It is “before all 
things" necessary to be accuiate in minute detail regarding these 
doctrines bacraments are not so much as named Indeed except 
in the “one baplism for the remission of sins” of the “Nicene- 
C onstantinopolitan” creed, the great early creeds are strangely 
silent concerning sacraments, although no Catholic mind could 
ever doubt that it is 1 lie that believeth and is baptized ’ who shall 
be saved In one sense, then, the Alh masian creed marks a cli- 
max It puts the claim of dogma amazingly high Though it has 
not forgotten th it Christ is "to judge all men according 
to their own works ” orthodoxy is ‘ before all things neccssiry ” 

Yet the mediaeval West goes on to alter the balance of emphasis 
in several ways First, it works out the theory of sacraments in 
fuller detail — numbers them as seven, specifies them one by one, 
includes in its findings the staggering miracle of transubstanlia- 
tion ^nd in all these points the East aecepts results from the 
West Sacraments will not save if an obex or hindrance is wil- 
fully interposed (< ? , by deliberate purpose of mortal sin) , and 
the doctrine of reception in voto — heaven taking the will for the 
dud— seems to shake the theory to its foundation But the em 
phasis is laid upon the necessity of sacraments, even at the ex- 
pense of doctrine For, secondly, implicit faith may suffice lay 
Christians — nny possibly suffice many of the clergy It is a 
popular error, though shared by some well educated persons, to 
speak of implicit “obedience” Fidcs tmphcita is the correct 
phrase By assenting in general terms to Church teaching, while 
believing explicitly the minimum creed of Heb xi 6, one believes 
by implication whatever else is de fide We ev en meet with the po- 
sition that there is merit before God m believing heretically, if 
one hqnestly supposes that one’s heretical view is taught by the 
Church All this is a notable counter stroke to the detailed dog 
matism of the Athanasian creed One understands the motives at 
work but it is not with God that ‘we have to do," still less 
with conscience, but with— the Church There is no shadow of 
excuse m the theory for dissent from Church teachmg Ignorance 
is encouraged, bad mistakes are excused, but submission is ex- 
acted to the uttermost 

The third mediaeval innovation is the Thomist doctrine of 
mystirv While reason and conscience warrant theistic belief, 
revelation includes things which reason cannot grasp Again one 
comprehends the motive, but again one observes bow the sig 
nificance of the Church is aggrandized by the new doctrine An 
enemj might say that doctrines which are “mysterious” m the 
technical sense are the fossilized remains of what once was living 
thought We have a formula, true, but what does the formula 
contain? No child of the Church dare seek to answer If the 
progress of dogmatic definition means the condemnation of views 
which in the past were innocent, the goal of the dogmatic progress 
seems to he altogether beyond the region of knowledge 

Genius m Protestant theology was confined almost entirely 
to Luther, and even he in later life stiffc led and h irdentd When 
ne piodaims that justification by fai*h is in itself the crticulns 
Mantis vel cadentis ecclcsiae — ‘ article ’ Is a taquuit svnonjm 
for dogma— be is seeking to gather up a multitude oi ' uffiontalivc 
dicta m one 'hnlling personal experience So too , hen he gradu- 
ates the books of the New Testament he is ciaimirg to go bevoml 
the letter even of scrip*vrj] mthority in the strenglh of his 
knowledge of the go<pel o‘ 'alvation In words of his wh.rh arc 
written era his momment at Wo-ms ana wnch might bo calVd 
the undving charttr of evangelical ProltVurtism 7 lose who truly 
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know Christ cannot be caught in the snare of any human author 
tty While Luther was incomparably the most daring, all the 
early reformers hesitated over the great Greek dogmas — but all 
alike brushed their hesitations aside, and reimposed upon the mod 
ern time the presuppositions of their fathers Similarly, the 
Protestant doctrine of inspiration grew steadily harder An lm 
perfect but valuable attempt to construe Christianity as a thing 
of experience was made by Schleiermacher, and the school of 
Ritschl has even more carefully sought after “Anschluss an 
Luther ” Histoncall> it is a fair question whether Protestant 
evangelicalism ought to speak of dogmas at all This means that 
doctrine is for it a less thing than Christian life, and that “we 
know in part ” 

The Council of Trent (1545-60) for the first time dogmatic illy 
places unwritten tradition side bv side with scripture, it also 
subordinates saiptuie text and interpretation to the Church s 
luthonty After the period of general relaxation in the 18th 
century, movements of reaction everywhere set in In the Church 
of Rome Pius IX (1854) proclaimed de suo the Immaculate 
Conception of the Virgin, and the Council of the Vatican fo n ) 
recognized the Pope’s personal authority as equal to that of inv 
council In quaint technical language, his formal pronouncements 
aie “irreformable ” Thus dogma makes quite clear that the “de- 
velopment” of which J H Newman and others speak is puiely 
one of accretion Nothing can be cancelled Nothing can be bet- 
tered — it is divinely perfect Alike in 1854 and in 1870, the 
deertta claim to reiterate a “divinely revealed doctrine” or 
“dogma ” 'The Vatican council also makes Thomist apologetic 
de fide (1) Theism is demonstrable But (2) there are unintel- 
ligible mysteries in revealed faith The former position seems 
highly complicated It is now a dogma that, dogmatic revelation 
apart, reason itself proves the beirg of God, if you hesitate over 
this, anathema sis The highroad of reason is prescribed to you 
authoritatively, and the goal is also prescribed If your reason 
does not lead you to the goal, anathema sis And if you fail to 
recognize mysteries above “though not contrary to” reason, 
anathema sis 

When for the first time a closure was introduced into the House 
of Commons, Lord Salisbury “did not believe the Liberals were 
sharpening a scimitar m order to cut bread and butter ’’ The 
Church of Rome since 1871 has possessed the keenest possible 
cutting weapon, but has cut with it — nothing The dogmatic im- 
pulse seems to have temporarily exhausted itself in placing the 
Pope upon his pinnacle 

At the opposite theological extreme from Roman Catholicism, 
radical Protestantism shows a germ or a vestige of dogma, or at 
any rate a real parallel to dogma, if it asserts (with G B Foster) 
the Finality of the Christian Religion 

It has been proposed by an eminent scientific writer, Dr White- 
head, that we should speak of the “dogmas" of science, and 
should recognize that these must from time to time be “changed ” 
Apparently, the first principles underlying scientific theory are 
working hypotheses Such things of course are endlessly modifi- 
able But a student of theology must hold that it will not tend 
to clearness of thought if working hypotheses are called “dogmas ” 

Literature — Matthew Arnold’s Literature and Dogma (1873) is 
important for literary usage cf A B Bruce, Chief End of Revelation 
Classical and early Christian usages, E Hatch, Hibbert Lect (1888), 
pp 119, 120, J B Lightfoot on Colossians 11 14 (20) , W Schmidt, 
Dngmattk, vol i (1895)— many quotations m extenso, C Stange, 
Dai Dogma mid seme Beurletlung in der neueren Dogmengeschichte 
(1898)— a pamphlet protesting against what Loofs terms the “gener- 
ally accepted view ’’ Articles in the (Roman Catholic) Ktrchenlextkon 
of Wetzer and Welte, 2nd ed (by Hergenrother and Kaulen), 
1882-1901 Arts “Dogmatik” (J Kosthn), “Dogmengeschichte” (F 
Loofs) In Herzog-Hauck’s Encykl f prot Theol (vol iv , 189B) 
Art “Glaubensartikcl” in previous ed, (Herzog-Plitt, vol v, 1879) 
u ij, ®*ng and L F Schoeberiein Along with Foster, Troeltsch 
should he studied, English summaries in R S Sleigh’s Sufficiency of 
Christianity and Ernst Troeltsch, and briefly m a paper on Troeltsch 
by hie present writer, Congregational Quarterly (April, 1925) 
J M E McTaggart’s Some Dogmas Of Religion interprets dogma a° 
claiming ultimate absolute truth {See also Theology ) (R Ma ) 


DOGMATISM is the uncritical acceptance and application 
oi any belief, especially of those ultimate or fundamental beliefs 
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know n as principles The term his been applied by Kant (</ v ) 
Lo most preceding systems of ph losopln because of their alleged 
neglect to examine ‘criticilly the nature and bounds of human 
knowledge as a preliminary step to their construction 

DOGON (less correctly Habbe), a tribe of Sudinese Negroes 
inhabiting the mountainous country around Bandiagara and Horn 
bon about 1 20 mi S W of Timbuktu, where they have maintained 
a fortified redoubt of paganism for many centuries against the 
pressuie of the great Islamic and other empires which have flour 
lshed in the surrounding region during the past millennium Their 
organization is theocratic and hierarchical, closely conditioned by 
i highly integrated complex of philosophical and cosmogonic ideas 
under sacred priest chiefs (Hogon), whose lives are completely 
governed by ritual The tribal religion is based largely on the cult 
ot the incestors, and Dogon wood carvings, representing ancestors, 
are among the finest specimens of African art, the style being ab 
strict, as is normal m Sudanese sculpture Masked ritual dances 
art organized by the men’s societies on the occasion of funerals and 
initiations and at a ceremony in expiation of the original sm of the 
tribal ancestors, the masks being markedly architectural m char- 
acter The dead are buried in holes in the cliff face 

See M Guaule, Masques Dogons (Pans, 1938) , D Paulme, Organisa- 
tion socialt des Dogons (Pgris, 1940) (W B Fr ) 

DOGRA, an inhabitant of the Duggar tract in the foothills 
now mostly comprised in the Jammu territory of Kashmir, India 
Duggar appears to mean the ‘ land between two lakes,” as the 
original home of the Dogra people was situated between the lakes 
of Siroensar and Mansar Sanskritized as Dngarh desh, it is un- 
known to literature The Duggar is inhabited by a number of 
castes, including Brahmins, about five classes of Rajputs with nu 
merous septs and the usual undercastes The Dogra who enlists in 
the Indian army is or should be a Rajput of some degree from this 
or the adjacent sub Himalayan tracts He is an excellent soldier 
The Dogra regiments acquired their high reputation in the first 
Sikh war 

DOGS, ISLE OF, a district of east London, Eng on the north 
bank of the Thames, forming the southern extremity of the metro 
pohtan borough of Poplar (q v ) It is enclosed on three sides by 
a bend of the Thames formed by Limehouse Greenwich and Black 
wall reaches, and includes Millwall (with Millwall dock) on the 
west and Cubitt Town on the east, the West India docks across its 
northern end make of it almost an island Greenwich tunnel 
(built in 1902) lor pedestrians passes under the river there The 
whole district is occupied by docks, mersidc works and houses 
for the w 01 kers 

The origin of the name i<- not certain, until the 16th century the 
area was known as Stepney Marsh, the present name may have 
originated as a nickname of contempt 
DOG STAR sec Sirius 

DOG’S-TOOTH VIOLET, any plant of the genus Erythro 
mum of the lily family (Liliaceae) comprising about 15 species, 
all except one, North American They are low herbs with un 
branched stems which spring from deep conns and bear near the 
surface of the ground a pair of unequal leaves, often mottled with 
dark splotches, and large, nodding, lily like, mostly solit try flow 
ers on slender stalks The European dog’s tooth violet (E duis 
cams), the only old world species, a delicate spring bloomer, with 
rose purple flowers, is planted in borders and rockeries The best 
known representative m eastern North Amcnca is the yellow 


ing, projecting triangles, called, from its saw tooth shape, in 
French, dent de scie Early examples of this decoration are found 
in Syria and m the Mesopotamian valley, eg in the palace front 
at Rabbath Ammon (built either 111 the last years of the Sassxn 
lan dynasty or in the early part of the Mohammedan rule), where 
it is used on arch mouldings, and in a highly decorative form, m 
the palace of Machitta of the 8th century It is found widely 
during the Romanesque period throughout Europe where it is 
thought to have been introduced by the Crusaders from the east, 
and is particularly common in Norman work in France and Eng 
land, appearing as the chevron ( qv ) and zig sag It often xp 
pears in arch mouldings as a series of projecting pyramids the 
sides decorated with foliage To its supposed resemblance, in this 
form, to a dog’s tooth violet, some people incorrectly attribute 
the origin of its name 

DOGWOOD, the name applied to shrubs and small trees of 
the genus Comm, of the family' Cornaceae, comprising some 60 
species which, except for a single Peruvian species, are found in 
north temperate regions They are mostly hardy shrubs, usually 
with handsome foliage and attractive flowers and fruits Several 
are widely cultivated as summer and autumn ornamentals and 
also for the winter effect of their brightly coloured branches The 
common Euiopean dogwood, pnekwood skewerwood cornel or 
dogberry (C sangmmu), is a shrub reaching a height of 8 ft or 
g ft , and is commonly found in hedges, thickets and plantations 
in Great Britain Its branches arc dark red, the leaves, egg 
shaped, pointed, about 2 in long by 1 \ m broad, turn red in the 
autumn, the flowers are dull white, borne in terminal clusters 
The berries are small, of a black purple colour, bitter and one 
seeded, and contain a considerable percentage of oil The white 
wood is very hard, and, like that of various other dogwoods, is 
used for making ladder spokes, wheelwork, skewers, forks and 
other implements 

About 20 species are native to North America, mostly found 
east of the Rocky mountains, only 6 occurring on the Pacific 
coast Of these the most striking are the flowering dogwood (C 
florida), of the eastern and southern United States, one of the 
most beautiful of American flowering trees, and its very similar 
counterpart, the western dogwood ( C nuttalln), ot the Pacific 
coast The wood of the former is used for shuttles Both are 
usually small tiees 10 ft to 15 ft high, but occasionally 40 ft 
or more, bearing m tarlv spring a profusion of flower heads each 
surrounded by four flowering bracts (involucre) 1 in to 3 in 
long, usually vvlute but varying to rose red, giving the head the 
appearance of a flower 2 in to 5 m icross The red flowered 
forms of C florida are extensively propagated for ornament 
Other well known North American species are the red osier dog- 
wood or kinnikmmck (C stolonifua), found across the continent, 
the silky dogwood (C amornum) the pxmcled dogwood (C 
pamculata), and the alternate leaved or pagoda dogwood (C al- 
lumfolta), natives of the eastern states and adjacent Canada 
There arc also two low, almost herbaceous, species — the dwarf 
cornel orbunchbcrry (C canadensis), found from Newfoundland 
to Alaska south to Vngima and Cxhtorma, and the northern or 
Lapland corntl (C sniaca), native across Canada and northward 
of the Arctic zone, also in Scotland, northern Europe and Asia 
Both bear clusters of brilliant red fiuits, those of the latter are 
eaten bv the Eskimos 

The widely planted Cornelian cherry (C mas), a native of 
Europe and northern Asia, is a handsome shrub with glossy foli- 
age, clusters of yellow flowers, and shining scarlet edible fruits 
which arc made into preserves The Japanese Kousa (C kousa) 
native to eastern Asia, with creamy white flowering bracts 3 in 
across and fruits united in a globular head, is also grown as an 
ornamental shrub The Jamaica dogwood, the root bark of which 
is poisonous, is Ichthwmethm piscipula , of the family Legumi- 
nosae (E S He) 

DOHERTY, CHARLES JOSEPH (1855-1931), Cana 
dian politician, was born at Montreal on May ix, 1855, and edu- 
cated at McGill university Called to the Quebec bar in 1877, he 
became a QC m 1887 and was a puisne judge of the superior 
court of Quebec from 1891 to 1906 He was first elected to the 
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house of commons is a Consen itne mcmbei for the St Anne’s 
division of Montreil in igo8 and became minister of justice in 
‘sir Robert Borden’s government m 1911 1 post which he held 
until igsj He joined the Unionist government in Dec 1917 and, 
as acting prime minister and minister of justice, he had the difh 
cult task of idnnmstenng the Military Service act In 1918 he 
accompanied the prime minister to the peace conference at Pans, 
and in 1920 was one of the Canadian representatives at theLeigue 
of Nations He was appointed to the privy council, London, in 
the sime vear 

DOHERTY, HUGH LAWRENCE (1875-1919), English 
lawn tennis plaver, was born at Cliphim, London, on Oct 5 
a S7 5 He was educated at Westminster school and Trinity college, 
Cambridge At Cambridge he and his biother, Reginald T 
Doherty (187-1911) made their names as tennis players They 
i eie undoubtedly among the greatest and most artistic players of 
their day and their joint work On Lawn Tennis (1905) is a 
classic of the game The elder brother held the AH England 
singles championship at Wimbledon from 1897-1900 and the 
vounger from 1902-06 when he resigned the title Playing in 
doubles the brothers were champions from 1897 to 1905, being 
onlv once defeated, bv S H Smith and F L Riseley in 1902 
H L Doherty won the U S national championship 111 1903 He 
died Aug xi 1919 

DOHNANYI, ERNST YON (1877- ) Hungarian 

composer, pianist and conductor, was born at Bratislava (Press- 
burg) on July 2/, 1877 He studied at the Budapest Royal 
Ac idemy, and was for a short time a pupil of Eugen d’Albert 
He attracted notice bv his first pianoforte quintet as early as 
1895 He was appointed professor of the pianoforte at the Berlin 
Hochschule (1908J and director of the academy at Budapest in 
rgig He became conductor of the Philharmonic orchestra of 
Budapest, and conducted with notable success in the U S The 
style of his compositions is conservative and individual and car- 
ries on the romantic traditions of the 19th century Among his 
principal works are Der Sckleter der Pierrette (ballet pantomime) , 
Xante Simona (comic opera, 1912), Der Turin des Wotwoden 
(opera 1922) , also orchestral and chamber music and songs, all 
of a high order and giving him a place among the first composers 
of his day 

As a pianist Dohnanyi also took high rank 

DOHRN, ANTON ( 1840-1 909 J, German zoologist, was bom 
on Dec 29, 1840, at Stettin, the son of Karl Dohrn, coleoptenst, 
and editor of Lvmae Entomolagta (16 vol, 1846-66) After 
studying at Jena, under Ernst Haeckel, he devoted himself to the 
investigation of marine animals, and in 1870 founded the famous 
zoological station at Naples He died on Sept 26, 1909, at 
Munich His publications are Untermckungen uber Bau u Ent - 
Mcklung der Arthropoden (1870) , Der Ursprnng der IVirbelthtere 
( J 7 5 ) j and Studien zur Urgeschichte des Wirbelthierkorpers 


See Science new scries, vol 34 (Nov 10, tan) 

DQIRAN, BATTLE OF, 1917 . This abortiv c offensive by 
the British on. the Doiran sector on April 24, 191 7, and the subse- 
quent attempts are described under Salonika Campaigns The 
British forces were there launched against the most formidable 
positions with the idea of easing the way, by attracting enemy 
reserves, for a decisive Allied stroke elsewhere — an attack which 
was suspended almost before it began 
DOL, a town of northwestern France, m the department of 
Ille-et Vikine, 36 mi N, of Rennes on the Quest fitat railway 
Pop (1946), 4,008 The town was unsuccessfully besieged by 
Wilham the Conqueror, taken by Henry XI m 1164 and by Guy 
de Thouars in 1204. 1 793 the Vendeans there defeated the 

republican forces who had taken Tefuge within its walls The 
bishopric was suppressed m 1790 Dol is situated to the south- 
west of the rich agricultural district known as the marsh of Dol, 
where market gardening i» especially flourishing Picturesque 
houses of the 14& and 15th centuries still stand with projecting 
upper stories _ The gray granite cathedral, mainly 13th century, 
defeated to St Samson, is Interesting for the Enghsh character 
of it* design, for Us stained glass windows of the 13th century 


and for the finely sculptuied tomb of Bishop Thomas James (d 
1504) About i{ nu fiom the town is the piene du Champ 
Dolait, a menhir about 30 ft in height , not far oft stands the great 
granite rock of Mont Dol, more than 200 ft in height, surmounted 
by the statue and chapel of Notre Dame de l’Esperance Dol has 
trade in gram, vegetables and fruit, and there are salt marshes 
Tanning and leathei currying are carried on 

DOLABELLA, PUBLIUS CORNELIUS, Roman general 
and son in-law of Cicero, was born about 70 b c In the civil wars 
he at first took the side of Pompey, but afterward went over to 
Caesar and was present at Pharsalus To escape the demands of 
his creditors he introduced (as tribune) a bill proposing that all 
debts should be cancelled This was resisted by his colleagues 
and led to disturbances 111 Rome Caesar, on his return from 
Alexandria, seeing the expediency of removing Dolabella from 
Rome, took him as one of his generals in the expedition to 
Afnca and Spain On Caesar’s death Dolabella seized the consul- 
ship (which had already been conditionally promised him), and, 
by making friends with Brutus and the other assassins, was con 
firmed in his office When, however, M Antonius offered him the 
command of the expedition against the Parthians and the prov- 
ince of Syria he changed sides at once His journev to the 
province was marked by plundering, extortion and the murder 
of G Trebomus, proconsul of Asia, who refused to allow him 
to enter Smyrna He was thereupon declared a public enemy and 
superseded by G Cassius (one of the murderers of Caesar), who 
attacked him in Laodicea On the capture of the place, Dolabella 
ordered one of his soldiers to kill him (43) Ttuoughout his life 
he was a profligate and a spendthrift 

Bibliocbaphy — M arcus Tullius Cicero, Correspondence, ed by 
Robert Tvrrell and L C Purser, 7 vol (1908) , G Boissier, Cicero and 
Hts Friends, Eng trans by A D Jones (1925) , Johann Orelh, 
Onomasttcon Tullianum (1826-38), Dio Cassius Cocceianus, Romaika, 
xli, jo, xlu, 29, xlm, 51, xliv, 22, xlvi, 40, xlvn, 30, Appian, Bell civ, 
m, 7, iv, 60, E L Sheldon, Publius Cornelius Dolabella (1939) 

DOLCE, LODOVICO (1508-1568), prolific but mediocre 
Italian writer, was a native of Venice He wrote on. many sub- 
jects, but is remembered chiefly for his Marianna, a tragedy from 
the life of Herod, and for five comedies, II Ragazzo (1541), II 
Capitano (i 54 S). A Manto (1545), La Fabrtzia (1549) and II 
Roffiano (1551) 

See A Salza, Delle commedie dt Ludovico Dolce (1899), Ireneo 
Sanesi, La Commedta, vol 1, 251 ff (Milan, 1911) 

DOLCI, CARLO or CARLINO (1616-1686), Italian 
painter, was born in Florence on May 25, 1616, and died there on 
Jan 17,1686 He was a disciple of Jacopo Vignah, and when only 
x 1 years of age he attempted a whole figure of St John and a 
head of the infant Christ His portrait of his mother displayed a 
new and delicate style which brought him extensive employment 
at Florence and in other parts of Italy 

Carlo Dolci holds somewhat the same rank in the Florentine 
that Sassoferrato does in the Roman school Without the posses 
sion of much genius, invention or elevation of type, both these 
artists produced highly wrought pictures, extremely attractive to 
some tastes Many of his pictures represent the patient suffering 
of Christ, or the sorrows of the Mater Dolorosa Dolci was, in 
fact, from early youth, exceedingly pious, it is said that during 
Passion week every year he painted a half-figure of the Saviour 
Among his best works are the “St Sebastian”, the “Four Evan- 
gehsts," at Florence, “Christ Breaking the Bread,” in the mar- 
quess of Exeter s collection at Burleigh, the “St Cecilia” m Dres- 
den, an “Adoration of the Magi”, and especially “St Andrew 
praymg before his Crucifixion,” in Florence, his most important 
composition painted m 1646 There are examples also m the 
National gallery and Dulwich gallery, London, and at Rome, 

\ ienna, Munich, Berlin and Leningrad 

DOLDRUMS, an area or belt of calms or very light winds 
in certain equatorial regions, especially over the oceans In the 
days of sailing vessels these areas were avoided, if possible, by 
mariners lest they find themselves becalmed for days or weeks 
feelmg uncomfortably warm m the still, humid air, losing time 
“_J-^ surnin ff provisions and water Hence, to be “in the dol- 
" n the dumps ” (H R B ) 


drums” means to be “j 
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DOLE, SANFORD BALLARD (1844-1926), jurist and 
statesman of the Hawaiian Islands, was bom in Honolulu on April 
23, 1844, the son of Amenoan missionaries After studying law 
in Boston he letumed to Hawaii to become one of its leading law 
>ers, a member of the legislature from 1884 to 1887, and a leader 
m the reform movement which secured the constitution of 1887 
Also m 1887 he was appointed an associate justice of the supreme 
court, which office he held until the monarchy was overthrown 
in 1893 by a revolution of which Dole was himself a leader In 
1894 he was elected by the constitutional convention as the first 
president of the Republic of Hawaii With firmness and wisdom 
he guided the republic through a difficult period, suppressing revo 
lutions and stabilizing the governmental machinery When Presi- 
dent Cleveland demanded the restoration of Queen Liliuokalam 
to the throne Dole refused to yield, claiming that Cleveland was 
without authority to act In 1898 he went to Washington in the 
interests of annexation, and when that event took place in 1900 
Dole was appointed by President McKinley as the first territorial 
governor In 1903 he became United States distnct judge of 
Hawaii and in 1909 was reappointed to a second term At its 
expiration in 1915 he retired to private life in Honolulu, where he 
died on June 9, 1926 

DOLE, a town of eastern France capital of an arrondissemcnt 
in the department of Jura, 29 mi S E of Dijon on the Pans Lyon 
railway Pop (1946) 18,250 Dole, the ancient Dola, was in 
Roman times the meeting place of several loads, and considerable 
remains have been found there In the later middle ages, till 
1648, it was the capital of Franche Ccunte and seat of a parlement 
and a university, but in 1479 the town was taken and destroyed 
by Louis XI It subsequently came into the hands of Maximilian 
of Austria, and in 1530 was fortified by Charles V In 1668 and 
1674 it was captured by the French and lost its parlement and 
um\ersity, both of which were transferred by Louis XIV to 
Besangon Dole occupies the slope of a hill overlooking the forest 
of Chaux, on the right bank of the Doubs, and of the canal from 
the Rhone to the Rhine which accompanies that river The steep, 
narrow streets contain many old houses recalling, m their archi 
tecture, the Spanish occupation of the town The church of Notre 
Dame is Gothic of the 16th century The college, once a Jesuit 
establishment, contains the library ind a museum of paintings and 
has a chapel of the Renaissance period, the Hotel Dieu and hotel 
de ville are both 17th century buildings, and the law court occu 
pies an old convent of the Cordeliers In the courtyard of the 
hotel dc ville st mds an old tower dating from the 15th century 
The birth of Louis Pasteur (1822) in the town is commemorated 
by a monument, and there is also a monument to Jules Grevy 
Dole is £lie seat of a subprefect and has tribunals of first instance 
and of commerce Metal-founding and the manufacture of pumps, 
kitchen ranges and other iron goods, chemical products, maclun 
ery, blue and blacking, and pastry are among the industries 
There is a good trade in agricultural produce and livestock, and 
in wood, iron, coal and the stone of the vicinity Much wine is 
produced in the district 

DOLE, a portion, a distribution of gifts, especially of food 
and money, given m chanty (OE dal, cj mod "deal”) The 
distribution of alms to the local poor at funerals was a universal 
custom in the middle ages Thus in 1399 Eleanor, duchess of 
Gloucester, ordered in her will that 15 poor men should carry 
torches at her funeral, “each having a gown and hood lined with 
white, breeches of blue cloth, shoes and a shirt, and £20 imongst 
them ” Later, doles usually took the form of bequests of land or 
money, the interest or rent of which wis to be annually employed 
m chanty Often the distribution took place at the grave of the 
donor Lenten doles were also formerly common A will of 1537 
bade a barrel of white herrings and a case of red hernngs be 
given yearly to the poor of Clavering, Essex, to help them tide 
over the fast A pilgnm’s dole of bread and ale Lan be claimed 
by all wayfarers at the Hospital of St Cross, Winchester This 
is said to have been founded by William of Wykeham Emerson, 
when visiting Winchester, claimed and received the dole What 
were known as "scrambling doles,” so called beciuse the meat and 
bread distnbuted were thrown among the poor to be scrambled 
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for, were not uncommon in England At Wath, near Ripon, a 
testator in i8ro ordered that 40 penny loaves should be thrown 
from the church leads at midnight on every Christmas Eve The 
best known dole in the United States is the “Leake dole of biead ” 
John Leake, a millionaire, dying in 1792, left £1,000 to Trinity 
church, New York, the income to be laid out in wheaten loaves 
and distnbuted every Sabbath morning after service (X ) 
Dole m Unemployment — While, as explained above, a dole 
is strictly a charitable gift, usually of food, the term came in 
Great Britain after World War I to be applied loosely to the 
various kinds of weekly payments to the unemployed 

These payments were first made on a national scale under the 
out of-work donation scheme which was instituted immediately 
after the Armistice in 1918, and inasmuch as the scheme was 
entirely noncontnbutory, the term “dole” might be regarded as 
not inappropriate The expression “dole” in relation to donation 
payments obtained currency soon after the scheme began 

The scheme applied not only to unemployed former members 
of the forces who had served during World War I, but to civilian 
unemployed workers also The payments came wholly from the 
exchequer and amounted to £62,448,000 (£40,723,000 to former 
members of the forces and £21,725,000 to civilians) The scheme 
for civilians was m existence for the year Nov 1918 tb Nov 1919 
For former members of the forces it continued until March 1 9 2 1_ 
By what may be described as a natural, or at least an easy, 
transition the term “dole” was afterwards applied to the weekly 
payments made under the National Unemployment Insurance 
scheme (see Unemployment Insurance) This general scheme 
of insurance against unemployment was, however, on a contnbu 
tory basis from its inception The contributing parties were the 
employer, the employed person, and the exchequer, the share of 
the contribution borne on national funds being only one fifth of 
the whole (The exchequer share was later increased and in the 
year 1930 amounted to one third of the whole ) 

From 1920 to Dec 1929, over £284,000,000 was contributed 
by employers and workers and over £110,000,000 by the ex- 
chequer 

Unemployment Benefits Subscribed For — The unemploy- 
ment insurance scheme was launched on what may be called a 
strictly insurance basis, persons who contributed to it being en- 
titled when unemployed to receive benefit in proportion to their 
contributions, subject to a maximum penod in each year How 
ever, because the scheme came into operation just when the severe 
industrial depression began, it became necessary to graft on to it 
a supplementary scheme under which benefit might be drawn by 
persons who would normally have contributed to the scheme but 
who, because of the slump, either had not paid a sufficient number 
of contributions or had exhausted their benefit rights The term 
dole was soon commonly applied to this extra or uncovenanted 
benefit and it almost inevitably became associated with the insur- 
ance scheme as a whole, to which, however, as an insurance scheme 
it is quite inappropriate 

The term was also apphed to payments by the Poor Jaw authon 
ties for relief of the able-bodied unemployed — an application 
which, having regard to the nature of the payments, is more justi- 
fied than one referring to the unemployment insurance scheme 
Generally, it may be said that after 1919 the term dole was 
loosely applied to payment made from nation il or local funds 
to the unemployed and even to benefits paid from insurance 
funds to which the recipients themselves contribute heavily By 
mid century the term was only occasionally used 

(J F G P, X) 

DOLERITE is a term used in England though seldom else- 
where for medium coarse-grained intrusive or hypabyssal rocks 
of the composition of basalt, and with ophitic texture In other 
words, for rocks which in the United States are called diabase 
The history of the term dolente (SoXep6y, deceptive) is long 
and involved, and is closely tied up with that of diabase (qv) It 
was first used by Rene Just Hauy some time prior to 1819 for a 
compact rock composed of feldspar and augite To this definition 
Karl C von Leonhard m 1823 added that the texture is that of a 
basalt whose granularity is megascopically visible In other words, 
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ftm grained cxtrusivcs weie called bivills, and the conser \ me 
lux dolente len ycais later, Von lennhud inserted between 
the dense biwill md the colisc grimed doleritL the term mime 
site ( avantoos, in tlie middle) ior the line granuhi varieties, in 
dicatmg th it he considered the tluei the sime except for texture 
All these were imluded by John MacCuIloch under the old Swedish 
mmo Inpp 1 Sandberger in JS70 sepirited Ins basalts from his 
dolerites by the presence of llmtnik as in aicessoiv in the latter 
and m ignetite 111 the formci, but Hugo Bucking showed that 
tit mium is present in both 

Simple for r coaise grained hasalt the term has been used 
oce isionally in Germany, iltbough Harry Rosenbuseh did noL use 
it m his cl issihc ition, while Ti rdmand /irkel used it in the sense 
ot \ on I conlnrd In England S Allport in 187) detei mined to 
drop tin woid dial) isc fiom his cl issificilion for he eonsidered the 
basic augitie rods— niehphx ic, aphmitc di ibase and greenstone 
—to hi nothing but chlontued loeks, ind proposed to group them 
undi r the generic name dolente ” The use of the word dolente 
and the limiting of the term diabase to decomposed locks came 
about gradually in England It was used by J J Harris Peall in 
1888 hut \ It red Harker in 1902 still eonsidered dubases as in 
ti usi\ e bodies of hypabyssal pyroxeme rocks He considered them 
cqun dent in composition to gihbio or bisalt, but characterized 
by tbur ophitic texture He also slid that some English writers 
lud ‘inconveniently” employed the name diabist for a more or 
It x decomposed dolente In 1908, however, Harker substituted 
‘dob rite’ for “diabase” in lus definition, otherwise, word for 
word, the two arc identical He now said that diabase was in 
p in svnony mous with dolente but regarded the word objectionable 
and dropped it Arthur Holmes in 1920 said that in general 
dolente is distinguished from basalt by its coarser grain, the 
absence of glass, its holocrystalhne character and the ophitic 
texture 


Comparative Usages of lU Terms Diabase and Dolente m the Vmtei Slates, 
Germany and Great Britain 


Country 

(with ophite 
texture) 

Extrusive j 

Coarse 

line 

Pre Tertiary 

Altered 

Germany 

Great Britain 

Diabase 
(modem use) 

Diabase by 
Zirkel, xS66 
Diabase by 
Harker, 

1 002 dol 

Basalt 

(Dolerite*) 

Dolente 

55i^ ,y ' 

lS 74 t 

Basalt 

Basall 

Basalt 

No age classifi 

Diabase (Rosen 

No age classifi 
cation used 

No special 
name 


*Not in common use nt present 

t Thabase Is often used for the altered rocks, primarily because the Palaeozoic rocks 
ore usually so altered 


For a rock of the alkali senes, intermediate in composition be 
tween a trachyte and a dolente, but containing more labradonte 
than orthoclase or atiorthoclase, and usually carrying a small 
amount of a feldspathoid, H Rosenbuseh proposed the name 
trachydolerite The term, however, has been used with several 
meanings, and it is questionable whether it should be retained 

BanucMPiry —Albert Johannsen, "On the Use of the Terms Di- 
sh Me and Dolerite," Journal oj Geology, vol xxxv, pp 270-271: (1027). 
4 Descriptive Petrography of Ike Igneous Rocks, vol ill, pp 291-296, 
3x1-31$ (1937) Complete references to the literature are given 

dolet, Etienne (1509-1546), French scholar and 

pnnter, was bom at Orleans After studying at Pans and Padua, 
te became secretary m 1530 to the bishop of Limoges, who was 
peach ambassador to the repuhhc of Venice He then studied 
Jaw at Toulouse In 1535 he entered the lists against Erasmus m 
the famous Ciceronian controversy, by publishing a Dtalogus de 
mtlattone Cictromana; and the following year saw his Commen- 
tam Imgme Lattnae This work was dedicated to Francis I, 
ft ha gave him, the privilege of printing during ten years any works 
m Latin, Greek, Italian or french, which were the product of his 
own pen or had received his supervision, and accordingly, on his 
release from an imprisonment occasioned by his justifiable homi- 


cide of a paintei named Cornpaing he begin it Lvons his typo- 
guplnc il and cdilon il labouis He started by publishing i Cato 
chusttanus 01 Christian moi ibst, in which he made profession 
ot his creed The catholicity of his literary appreciation, in spite 
of Ins ultii Ciceroni anism, was soon displayed by the works which 
proceeded from his piess— ancient and modem, sacied and secu 
I11, fiom the New Testament in Latin to Rabelais in French 
Alter being thrice impnsoned for atheism, he was tortured and 
burnt at Paris on Aug 3, 1546 On his way to the stake, he is sud 
to h ive composed the punning pentameter — Non dolet ipse Dolct, 
std put tin ba dolet 

Whethei Dolet was a Protestant or an anti Christian rationalist 
is debatable He was condemned by Calvin but manv of his 
books were of a religious character and he repeitedly advocated 
the reading of the Scnptuies m the vulgar tongue 
Set A t Didot, Essai sur la typo^raphie (1852), L Michel, Void 
(i88q), R C Clmstie, Etienne Dolet, the Martin oj the Renaissance 
(2nd ed 1889, bibl ) O Galtier, Etienne Dolet (1908), and pt 3 
of J C Dawson’s Toulouse m the Renaissance (ig-’.O 
DOLGELLY, market town, urban district and the county 
town of Merionethshire, Wales, on the streams Wmon and Aran, 
at the north base of Caderldns, on the GW railway Pop (1918) 
2,461 Area 1 8 sq mi It consists of small squares and nar 
row streets, with a grammat school (1665), market hall and 
assize hall There is a little manufacture of flannel and coarse 
woollens An ancient house has associations with Owen Glen- 
dower, who established relations with the continent from here m 
1404 Hengwrt, a mansion near the ruins of Cymmer abbey, has 
given its name to a famous collection of Welsh mss once housed 
there, and now in the National Library of Wales, Aberystwyth 
DOLGORUKI, VASILI LUKICH, Count (1673-1739) 
Russian diplomatist and minister, was one of the first group of 
young Russians whom Peter the Great sent abroad to be educated 
On lus return home he entered the diplomatic service, and served 
on a series of important missions During the reign of Peter II 
(1727-30) Dolgoruki was appointed a member of the supreme 
privy council, and, after procuring the banishment of Menshikov, 
he took charge of the young emperor, whom he would have forced 
to marry his niece Catherine but for Peter’s sudden death He 
then drew up a letter purporting to be the last will of the emperor, 
appointing Catherine Dolgoruki his successor, but had to abandon 
the scheme as impracticable He supported the election of Anne 
of Courland to the throne on condition that she first signed nine 
“articles of limitation" which left the supreme power m the hands 
of the Russian council Anne, who repudiated the “articles” on the 
first opportunity, never forgave Dolgoruki He was banished first 
to his country seat and then to the Solovetsky monastery Nine 
years later the charge of forging the will of Peter II was revived, 
and he was beheaded at Novgorod on Nov 8, 1 739 
See Robert Nisbet Bam, The Pupils of Peter the Great (1895) 
DOLHAIN, a town of eastern Belgium, situated on the 
Vesdre, northeast of Verviers and close to the German frontier 
It is quite a modem town, occupying the site of the lower town 
qf the ancient city of Limburg, which was destroyed by Louis XIV 
m 1675 On a rocky eminence above Dolham are still to be 
seen the fine rums of the old castle of Limburg, the cradle of 
the ancient family of that name from which sprang the Luxem- 
burg family and several emperors of Germany At a short dis- 
tance from Dolhain is the famous dam of the Gileppe, the vast 
reservoir constructed to supply Verviers with water free from 
lime for its cloth manufactures 


DOLICHOCEPHALIC, having a relatively long head In 
anthropology, it denotes a cephalic index of 75 or less (see An- 
thropometry, Cephalic Index, Craniometry) In obstetrics 
the term is applied to a head which is temporarily elongated, 
us !jaUy by moulding from a long and hard labour (FLA) 
DOLLAR, small burgh, Clackmannanshire, Scotland, 6 mi 
NE of Alloa by the LNER Pop (1938) 1,428 The well 
Known academy is housed in a fine mass of buildings of the Grecian 
order (opened c 1819) Castle Campbell, a stronghold of the 
Al ruvr t 6 centur y> is an imposing rum 

DOLLAR, originally a silver com current in many European 
countries, and later any of several silver corns The Spanish peso, 
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or piece of eight which circulated in the Spanish American and 
English colonies, was known as a dollar by the English speaking 
peoples^ although the term does not seem to have been in use 
among the Spanish speaking peoples Familiarity during colonial 
times with this com resulted 111 the official designation of the 
United States monetary unit as the dollar Other countries, 
notably Canada, also chose the dollar, but these of course are not 
synonymous with the U S dollar Monetary arrangements differ 
from country to country and change within countries with the 
passage of time Consequently, dollar has a wide range of mean 
mgs 

The word itself is a modified form of a Germanic word “thaler,” 
a shortened form of “Joachimst(h)aler,” a 16th century silver 
com intended to be the equivalent of the gulden, a gold coin The 
Joachimst(h)aIer was first struck in 1319 under the direction of 
the count of Schlick, who had appropriated a rich silver mine dis 
covered in St Joachimsthal (Joachim’s dale), Bohemia The 
com bore an effigy of St Joachim, hence the name It was also 
known as the “Schkckenthaler ” Many of these coins were struck 
and they were current in Germany from the 16th century onward 
Thaler as a name for a silver com became general, with various 
modifications such as daler dalar, dialder, tallero, etc Only in 
1873 was “thaler” replaced by “mark” as the name of the German 
monetary unit 

The United States dollar was defined in the law of Apnl 2, 1792, 
as either 24 75 gr (troy) of line gold or 371 25 gr (troy) of fine 
silver Provision was made for a one dollar silver coin with a 
bullion content slightly less than that of the Spanish dollar, or 
peso, as well as for small denomination silver coins and for $2 50, 
$5 00 and $1000 gold coins Thus, from the outset the United 
States dollar was not simply a silver com Rather, the dollar was 
the unit of account and was given physical embodiment m both 
gold and silver coins of various denominations The silver dollar 
continued m use, but from 1873, when the United States abandoned 
bimetallism in favour of the gold standard, it had the status of a 
token coin , 1 e , a coin worth more as money than as metal In 
1853 small denomination coins had become tokens 

In the U S monetary system “dollar” is used in several senses 
By law it is the name of the unit of account A dollar also is a 
legally specified weight of gold fiom 1934, 15 / r gr (trov), 9 
fine As such it does not circulate Day to day money payments 
are made with coins, which are mere tokens, with various types of 
paper money and with checks drawn against bank deposits There 
are roughly five times as many dollars in the form of coins, paper 
money and balances in people’s checking accounts as there are 
gold dollars in the nation’s monetary gold reserve The gold 
standard does not require that a country’s money be limited to the 
amount of its gold holdings or even that gold corns be used as 
a cnculating money However, steps must be taken to keep 
circulating dollars interchangeable with the quantity of gold de 
fined as constituting a dollar Unless implemented, defining a 
country’s money as a fixed weight of gold has little significance 

As a unit of account the dollar provides the means by which 
values are expressed It is in dollars that prices are quoted, ac 
counts are kept, debts are contracted and calculations of incomes 
and costs are performed Similarly, in other countries francs, 
pesos, pounds sterling, etc , are used as the unit of reckoning In 
the sense of unit of account, the dollar is an abstract unit of value, 
but the magnitude of its value is given dimension by virtue of 
the existence of \ limited quantity of circulating dollars 

Fundamentally the purpose of connecting the dollar to gold 
is to assure that the buying power of the dollar will remain 
reasonably constant Great economic distress results when prices 
in general rise or fall rapidly, or, m other words, when the value 
of money decreases or increases The effects of changing price 
levels are to alter the distribution of income quite inequitably 
and also to distort production through creating disparities be- 
tween costs and returns The basic difficulty is that all prices 
do not change uniformly 

In many historical episodes money not effectively hnked to 
gold has depreciated seriously The Umted States had such an 
experience during the Civil War period Germany in 1923, Hun 


gary in 1945 and China in 1949 provide examples of countries 1m- 
po\ enshed through inflation However, some nations, notably 
Sweden in the 1930s, demonstrated that an irredeemable paper 
currency may retain stability in its value Nevertheless, there 
is a strong sentiment for gold-based currencies Even if they 
fluctuate in value, historically they have proved more stable than 
most paper currencies 

Throughout U S history the dollar has been defined in terms 
of gold (and silver also prior to 1873) Moreover, except dur- 
ing 1861-79 and 1933-34, this definition has been meaningful 
Prior to March 6, 1933, free coinage of gold together with re- 
demption of paper money in gold coin accomphshed this Be 
ginning Jan 31, 1934, government purchase and sale of gold in 
uncoined form at a fixed price served the same purpose The 
practical effect of either of these arrangements is that a dollar 
of circulating money is kept at the same value as the physical 
quantity of gold specified as constituting a dollar Of necessity, 
if circulating money does not itself consist of full weight gold 
coins, a limit must be placed on the number of circulating dollars 
which may be created Otherwise, equivalence cannot be main 
tamed A complex system of reserve requirements ultimately 
based on the nation’s stock of gold bars serves to fix an upper limit 
to the circulating medium Purchase and sale of gold connects 
circulating dollars to the gold dollar 

A relatively small number of gold dollar coins were struck, be- 
ginning in 1849, but their small size made their circulation im- 
practical This coin contained 25 8 gr (troy), 9 fine gold, which 
was the gold dollar’s weight from 1837 to 1934 On Jan 31, 1934, 
the gold m the dollar was reduced to ij^gr (troy), g fine In 
other words, the official price of an ounce of fine gold was increased 
from $20 66 to $35 00 The action was formally taken by means 
of a presidential executive order issued under terms of the Gold 
Reserve act of 1934 Until June 30, 1943, further reduction (as 
well as a slight increase) was permissible, but no further change 
was made Also during 1933-34, gold coins were removed from 
circulation, title to all monetary gold passed to the government, 
coins and paper money became full legal tender and gold cer- 
tificates were called m To most people these changes were of 
no consequence 

Devaluation (reduction of the gold content of the dollar) was 
motivated by the desire to raise the price level, which had fallen 
by March 1933 to approximately one half its 1929 level To the 
disappointment of those who advocated this step, prices generally 
did not nse as forecast Not until early m World War II was the 
price level restored to the 1929 level, and it continued to climb At 
mid century, the U S cost of living was roughly twice as high as 
in 1933 

U S expenence demonstrated that the gold content of the 
dollar is not the determining factor governing the purchasing 
power of the dollar From 1879 to 1933 prices repeatedly moved 
upward and downward through a wide range despite constancy in 
the gold content of the dollar The nse in prices after 1933 was 
not simply the resultant of devaluation, but of a host of other 
factors, many of which outweighed that particular factor 

Many students of money have recommended that the linking 
of the dollar to gold be retained even if pnce level stabihty is 
not achieved simply and automatically by doing so They hold 
that international monetary relationships are more stable when 
currencies have a gold basis and also that it is desirable to impose 
an upper limit through gold reserve requirements on the volume 
of circulating money They believe, however, that price level 
stabihty would be achieved only by skilful central bank manage- 
ment within a broad framework of measures designed to promote 
economic stabihty 

Others have recommended elimination of the linking of the 
dollar to a fixed quantity of gold Irving Fisher (1867-1947), 
the leading advocate of dollar stabilization, in 1913 proposed a 
compensated dollar, whose gold content would be vaned inversely 
with the price level Later, Fisher advocated credit control meas- 
ures directed at maintaining stabihty in a selected index number 
of prices His general proposals for dollar stabilization gained 
many adherents, although on matters of detail there was sub- 



DOLLFUSS — DOLLINGER 

ie agrees that stability in the problems raised at the conference 


that Dolhnger published his 
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nomic policy The federal reserve has repeatedly stated objec turn of papal mfall b.h y which was jowmootedinm V q 
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policy 1 he prevention of inflation (ir, continued rapid rises were his mtimate manysup 
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sues two widely used indexes, one for wholesale prices and an- well as J H Reinkens, afterwards bishop o f the Old Cathohc 
other for nruesnaid bv consumeis Church m Germany, Rnoodt, and othei distinguished scholars, 

p 7 U „ r „, -rr T, T r ^Vironon u n ,i PV and, in Switzerland, Prof Edward Herzog, who became Old (or, 

Biblick R\rm — I Fisher find. H R I Cohrsscn, Stools Money >. , , \ Kiclmn m *?wif7prlflrw1 

OOMl, E A Goldenwcisci, Monetary Management (1949), L V as it is sometimes called, Christ-) Catholic bishop m bwitzerlanU 
Chandler The Economics 0] Money and Banking (1948) (E C Ss ) Early m 1869 the famous Letters of Janus , written by Bollinger 
DOLLFUSS, ENGELBERT (1892-1934), Austrian states- in conjunction with Huber and Friedrich (which were at once 
man, horn m Texing, Lower Austria, in 1892, was educated at translated into English, 2nd ed Das Papsttum, 1891), began to 
the universities of Vienna and Berlin During the world war he appear The Letters pointed out the tendency of the Syllabus 
erved as an officer in the Austrian army In October igji he towards obscurantism and papal despotism, and marshalled the 
itcune president of the Austrian Federal Railways, m March 1932 evidence against papal infallibility, a subject which had been 
ru lifter of Agriculture and Forestry, and m Mav 1932 was placed on the agenda of the Vatican Council fixed for Dec 8, 
ippmnted Chancellor On March 4, 1933, fuhng the need of a 1869 During its session the world was kept informed of what 


strong government in fac e 


ie Letters of Qutnnus, by Dolhnger and Huber, 


German Na/is, he dispensed with further meetings of the Nation^ -who wcie supplied with information by Augustin Themer, the 
alrat He was wounded in an attempt upon his life on Oct 3, 1933, librarian at the Vatican, then in disgrace with the pope for lus 
and on July 25, 1934 he was assassinated by a group of Austrian outspoken Liberalism The dogma was carried by an overwhelm 
Nazis v\ I10, disguised as members of the regular Austrian army, , ng majority and the dissentient bishops, one by one submitted 
seized the Chancellery m Vienna. ( S ee Vatican Council) Dolhnger, understanding infallibility to 

DOLLINGER, JOHANN JOSEPH IGNAZ VON apply to all official exercise of the supreme magisterium, including 
(1799-1890), German theologian and church historian, was born encyclicals, headed a piotest by 44 Munich professors, and con- 
at Bimberg, Bavaria, on Feb 28, 1799, and was educated at the vtned a congress at Nuremberg, which met m Aug 1870 and is- 
Wurzburg gymnasium and at Bamberg On April 5, 1822 he was sued a declaration adverse to the Vatican decrees The archbishop 
ordained priest In 1823 he became professor of ecclesiastical of Mumch called upon Dolhnger to submit Dolhnger answered 
history and canon law in the lvceum at Aschaffenburg, and m (Nov 28, 1871) that the decrees were opposed to Holy Scrip- 
1826 professor of theology at Munich, where he spent the rest of ture, to the traditions of the Church for the first 1,000 years, to 
his life He entered into relations with the wtll known French historical evidence, to the decrees of the general councils, and to 
Liberal Catholic, Lamennais, whose views on the reconciliation the existing relations of the Roman Catholic Church to the state 
of the Roman Cathohc Church with the principles of modern in every country in the world “As a Christian, as a theologian, 
society had aroused much suspicion in ultramontane circles as an historian, and as a citizen,” he added, “I cannot accept this 
In 1832 Limennais, with his friends Lacordaire and Monta- doctrine” 


lembert, Visited Germany, with a view to bringing about a 
modification of the Roman Cathohc attitude to modern problems 
In 1838 he published a treatise against mixed marriages, mcl m 
his works on The Reformation (3 vols Regensburg, 1846-48) 
and on Luther (1851, Eng tr, 1853) he is very severe on the 
Protestant leaders In 1842 he entered into correspondence with 
the leaders of the Tractanan movement in England, not lbly with 
Pusey, Gladstone and Hope Scott, and two years later was made 
reprevt nt stive of his university in the second chamber of the 
Bavarian legislature In 1847, m consequence of the fall from 
power of the Abel ministry in Bavaria, with which he had been in 
clast relations, he was removed fiom his professorship at Munich, 
but in 1849 was invited to occupy the chair of ecclesiastical 
history He was a delegate to the nation il German assembly 
at Frankfort in 1848 

It has been said that his change of relitions to the Papacy 
dated from the Italian war in 1859, but no sufficient reason has 
been given for this statement He was unfavourably impressed 
by the promulgation (1854) of the dogma of the Imm'iculate Con- 
ception of the Blessed Virgin, and he disliked the attitude of the 
zealots for the restoration of the temporal sovereignty of the 
pope In 1863 he invited 100 theologians to discuss at Mahnes 
the question which Lamennais and Lacordaire had already raised 
In France, namely, the attitude that should be assumed by the 
Roman Cathohc Church towards modern problems ind modern 
science His strong liberalism add the anti ultramontane and anti- 
Jesuit attitude which he displayed at this conference ltd the pope 
to suppress it after four days session On Dec 8, 1864 Piu» IX 
issued the Syllabus (9 r >, m tin 13th thesis of which he ton- 
tfenuaed certain of Dolhnger s views It was m connection with 


The archbishop replied (April, 1871) by excommunicating Dol 
linger (stc Vatican Council and Intallibility) , who was there- 
upon almost unanimously elected rector magnificus of the univer- 
sity of Mumch while Oxford, Edinburgh and Marburg universities 
conferred upon him the honorary degree of doctor of laws and 
Vienna that of philosophy The Bavarian clergy invited Bishop 
Loos of the Jansenist Church m Holland, which for more than 
1 so years had existed independent of the Papacy and had adopted 
the name of “Old Cathohc,” to hold confirmations in Bavaria 
The offer was accepted, and the three Dutch Old Catholic bishops 
declared themselves ready to consecrate a bishop, if it were de- 
sired The momentous question was discussed at a meeting of the 
opponents of the Vatican decrees, when Bollinger voted against 
the proposition, and withdrew from any further steps towards 
the promotion of the movement He declined to initiate a schism 
(see Old Catholics) 

Dollmger’s attitude to the new community was not v ery clearly 
defined His addresses on the reunion of the Churches, delivered 
at the Bonn Conference of 1872, show that he was not hostile to 
the newly formed communion, in whose interest the conference 
was held, in 1874 and again in 1875, he presided over the Re- 
union Conferences held there and attended by leading ecclesiastics 
from the British Isles and from the Orthodox Church At the 
latter of these two conferences, when Dolhnger was seventy six 
years of age, he delivered a series of addresses in German and 
English, m which he discussed the state of theology on the con 
tment, the reunion question, and the religious condition of the 
various countries of Europe in which the Roman Catholic Church 
held sway, and he succeeded in inducing the Orientals, Anglicans 
and Old Catholics present to accept a formula of concord, drawn 



DOLLOND— DOLLS 


5 ° 9 


from the writings of the leading theologians of the Greek Church, 
on the question of the Procession of the Holy Spirit During hfs 
last years of retirement he wrote, in conjunction with his friend 
Reusch, Geschchte der M orals treitigkeiten tn der romtsch katho 
hschen Kirche sett deni sechzehnten Jahrhmdert mit Beitragen 
zur Geschichte und Charaktenstik des Jeswtenordens (Nordlin 
gen, 1889) Dollinger died m Munich on Jan 14, 1890, at nearly 
mnetv one He declined to receive the sacraments from the parish 
priest at the cost of submission, but the last offices weie performed 
by his friend Professor Friedrich 
In addition to the works referred to in the foregoing sketch, we may 
mention The Eucharist m the First Three Centuries (Mainz, 1826) , a 
Church History (1836, Eng trans , 1840) , Hippolytus and Callistus 
(1854, Eng trans , 1876) , First Age of Christianity (i860) , The 
Church and the Churches (Munich, 1861) , Lectures on the Reunion 
of the Churches, The Vatican Decrees Studies in European History 
(tr M Warre, 1890) , Miscellaneous Addresses (tr M Warre, 1894) 
Set L von Kobell, Conversations of Dr Dollinger (tr by K Gould, 
1892) , and J Fnednch, Ignaz von Dollinger (Munich, 1899-1901) 
DOLLOND, JOHN (1706-1761), FRS (1761), English 
optician, was the son of a Huguenot refugee, a silk weaver at 
Spitalfields, London, where he was born on June 10, 1706 He 
followed his father’s trade, but found time to acquire a knowledge 
of Latin, Greek, mathematics, physics, anatomy and other sub 
jects In 1752 he abandoned silk-weavmg and joined his eldest 
son, Peter Dollond (1730-1820), who m 1750 had started m 
business as a maker of optical instruments His reputation giew 
rapidly, and m 1761 he was appointed optician to the king In 
1758 he published an “Account oi some experiments concerning 
the diffeient refrangibihty of light” ( Phil Trans , 1758), describ- 
ing the experiments that led him to the discovery of a means 
of constructing achromatic lenses by the combination of crown 
and flint glasses Following the suggestion of Leonhard Euler and 
the experiments of Samuel Klingcnstjerna (1698-1763) Dollond 
commenced a senes of tests on achromatism Early m 1737 he 
succeeded in producing lcfraction without colour by the aid of 
glass and water lenses, and a few months later he obtained the 
same result by a combination of glasses of different refrangi- 
bilities (set Telescope) Dollond also published two papers on 
apparatus for measuring smaE angles (Phil Trans , 1733, 1734) 
He died in London on Nov 30, 1761 
DOLLS The doll, the familiar toy puppet of childhood, is one 
of the oldest of human institutions Common among both savage 
and civilized people, its antiquity is attested by Egyptian, Greek 
and Roman remains, among which small figures of clay, wood, 
bone and ivory are identified as dolls from being found in chil- 
dren’s graves 

Dolls are among the first inventions of children, having been 
doubtless improvised in the earliest instances from natural objects 
suth as sticks and stones Aboriginal America and Japan are the 
chief sources of inform ition The child’s doll occurs among the 
American Indians as the image of a deity, made of wood, regarded 
as sacicd and entrusted to the child in its religious Instruction 
Such dolls, carved to represent the masked dancers who personate 
the gods, are used to-day throughout the Pueblo area of the United 
States in New Mexico and Arizona, and m a derived form among 
the Porno -an California They ire also treated with great re 
spect by the Pueblos, their s lie being forbidden The dolls of the 
Kercs Indians of Laguna and Cochiti arc not elaborately carved 
or dressed, being flat or rounded billets, identical in form with 
the pnyer sticks employed as ceremonial offerings The Navajo 
who occupy the adjacent territory look with superstitious fear 
upon the Pueblo doll and use a wooden effigy representing a Hopi 
doll to work evil upon an enemy Indian mothers among the 
Chippewa put feathers m the form of a child m the cradle of a 
deid infant, carrying this about with them and treating it as 
though living The Eskimo and northern Indians make children’s 
dolls of bone, ivory and mammoth teeth, and dress them in fur 
and hide Small clothed clay dolls are found m ancient Peruvian 
graves The beaded buckskin dolls of the Plains and other Indians 
appear to have been inspired by white influence 
In Japan a primitive type of child’s doll consists of \ shaved wil- 
low stick with shavings or strings for hair, and paper clothes, an 


obvious adaptation of the shaved willow sticks formerly set up on 
the banks of streams as scapegoats at the annual purification cere- 
mony An actual scapegoat doll, which was dressed and fed and 
generally treated as though alive, was given to mothers m old 
Japan to ward off evil from their children Women desiring 
children presented dolls essentially emblems of maternity, at a cer- 
tain shrine Apart from these “magical” dolls, Japanese girl chil- 
dren have ordinary dolls as well as ceremonial dolls symbolizing 
the imperial court, which are not 
played with but exhibited for- 
mally at the girls’ festival on 
May 3 Japanese boys have 
similar toy images of warriors, 
which are displayed at their fes- 
tivals on the fifth of March 
In Korea little girls make their 
own dolls and cut a bamboo pipe 
stem about 5 in long, in the top 
of which they put long grass, 
salted and made fine like hair 
They never give these a face but 
sometimes paste a little white 
powder in its place They dress 
the stick m clothes like those 
Primitive types of dolls of the worn by women and sometimes 
caraja Indians brazil put a pm, made by themselves, 

in the hair The children’s festival in Korea occurs on April 8, 
celebrated in Japan as the birthday of Buddha On this occasion, 
the Koreans make an image of a woman of paper with a rounded 
base made of clay so that it stands erect In Japan the correspond 
ing toy is identified as the Buddhist Daruma and is purchased by 
boys at the festival of a certain temple One which rises quickly 
to a vortical position is selected The face is painted, but instead 
of eyes, two white paper discs are pasted This doll is earned 
home placed on the “god shelf” and a prayer is said The god is 
promised eyes if he answers the prayer, and, this accomplished, 
black dots are made with ink on the vacant eye discs In China 
this toy is made to represont an actor and described as a drunken 
man 

Among the Hindus and Mohammedans in India, where infant 
marriage prevails, elaborately dressed dolls with belongings are 
among the presents given to a girl at marriage Their use is gen- 
eral throughout the Mohammedan East in spite of the laws of 
Islam which forbid the representation of the human figure The 
nine year old wife of Mohammed, Aischa, brought her dolls when 
she entered his harem and the Prophet himself is said to have 
played with them Mohammedan women in Baghdad are said to 
see a spirit m every doll that may bring harm to their children 
Dolls, therefore, are not given to children as toys, but little girls, 
following their instincts, make dolls ol pillows and blocks of wood 
In Persia girls make their dolls of pieces of folded cotton which 
they clothe and mark with features Here, too, an image of a doll 
is, it is said, sometimes placed in a temple at the time of its erec- 
tion to secure its continued welfare 
Dolls are common in Africa, where certain forms are peculiar 
to certain regions and their use by children as toys is complicated 
by migital observances Their general appearance is similar to 
the carved wooden fetishes to which they seem genetically related 
Among the Fingo of the Orange Free State, a girl is given a doll 
when she becomes of age, which she keeps until she has a child 
Then her mother gives her another doll which she keeps until she 
has a second child Analogous to the scapegoat dolls of old Japan, 
these dolls are considered sacred and not parted with 
As regards Christian Europe there is little direct information, 
although dolls are known to have existed, as has been previously 
indicated, from Roman time 

It is known also that in earlier centuries those used as play- 
things were connected with images of the saints and were asso- 
ciated with the Christmas festival A structure representing the 
scene of the Nativity was erected in churches and private houses, 
where the Christ child was displayed m its cradle with more or 
less elaborately costumed figures of the Holy Family, the Magi 
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and their retaineis These reached a point of great elaboration 
in the 17th and r8th centuries as shown in the collection m the 
Bavarian National museum in Munich And this custom still sur- 
vives in Trance, Spam, Italy and all other Catholic countries 
Toy fair., are held in the streets and puiely secular dolls are sold 
side by side with toy images representing the Holy Infant, the 
Virgin Mary, St Joseph, St Nicholas and St Christopher and 
other saints associated with this season 
In Protestant Europe the doll’s house seems to have replaced 
the crdclte, the knppe and the nacvmento of Trance, Germany 
and Spain and is highly developed, as may be seen in the Ger 
manic National museum in Nurnberg, the South Kensington mu 
scum in London and in museums of Holland and Belgium 
As regards manufacture of dolls the Netherlands and the Tyrol 
hive long been leading centres of the industry m Europe, while 
it may be noted further that dolls intended to illustrate seasonal 
fashions constitute a branch of the industry which came into exist 
ence much earlier than might be generally supposed Dunng the 
World War elaborately costumed dolls of the latter type, made 
very often by women artists as a means of livelihood in the period 
of distress, and bought by adults for ornamental purposes, if not 
as playthings, were produced m large numbers and acquired great 
popularity as gifts and keepsakes among the well to do 
Bihliographv — F rit 2 Rumpf, Sptelzug der Volker (Berlin, 1933) , 
Esther Singleton, Dolls (New York, 1937) , H R D’AHcmagne IDs 
tone des Joucts (Paris, 1937) , Richard Andree Ethnograpische Paral 
Idea (Leipzig, 1889) , J Walter Fewkes, Internal 1 rchiv f Llhnog 
vn 45 (1894) . Mrs l Nevill Jackson, Toys of Other Days (London 
190a) (S Cu) 

DOLMAN, originally a long, loose garment left unfastened 
in front, and with narrow sleeves It is worn generally by the 
Turks, and is not unlike a cassock m shape The name was given 
to the uniform jacket, worn by hussars, and slung from the 
shoulders with the sleeves hanging loose 
DOLMEN, the term used of a certain type of prehistoric 
monuments, which usually consists of several great stone slabs 
set edgewise in the earth to support a flat stone which serves as 
a roof The structure was designed as a burial chamber and is 
typical of the Neolithic period in Europe The word is Celtic in 
origin but probably is not Breton, the Welsh equivalent of the 
word is Cromlech Dolmens, although found in covered form 
as far East as Japan ire mamlv confined to Europe and Northern 
Africa There are many examples in the British Isles See Bar 
row and Borlase, 1 he Dolmens of Ireland (1897) 
DOLMETSCH, ARNOLD (1858-1940), French musician, 
was bom at lx Mans in 1858 He studied under Vieuxtemps in 
Brussels and later at the Royal College of Music m London His 
keen interest in old music and obsolete instruments took the 
practical form of research among the manuscripts 111 the British 
Museum and other collections on the one hand and of collecting 
and repairing the instruments themselves on the other To re- 
construct new instruments on the lines of the old was the next 
step, apd to this end he worked from 1902 to 1909 at the Chicker- 
ing factory m Boston, USA, and from 19x1 to 1914 at the 
Gavaud factory in Tans In 1914 he returned to London, where 
he became a familiar figure in the musical world by virtue of his 
interesting revivals of early English music and his ingenious re- 
constructions of harpsichords and clavichords He maintained a 
workshop at Haslemere in Surrey, where he also organized annual 
festivals of old chamber music of the 16th, 17th and 18th cen- 
turies On these occasions the fortnight's programmes were earned 
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17,0 He was emitted in his infancy "a membir of the Order ot 
Malta In his nineteenth ji.tr he quarrelled wnh a knight of the 


galley on which he was serving, and in the duel that ensued killed 
him He was condemned to death, but in consideration of his 
youth was pardoned, after nine months’ imprisonment In 1775 
he published his Rccherches sur la pesanteur des corps d differ 
entes distances dtt centre de la terre, and soon after threw up his 
commission in the carabineers, and m 1777 accompanied the bailli 
(afterwards Cardinal L R E ) de Rohan to Portugal In the 
following years lie visited Spain, Sicily, the Pyrenees and Calabria, 
the scientific results being given in a series of important works 
In 1789 and 1790 he studied the Alps, and the mineral dolomite 
(named after him) was described by Dolomieu m 1791 He re- 
turned to France m that year, bringing with him rich collections 
of minerals On Sept 14, 1792, his friend, the due de la Roche- 
foucauld was assassinated at Forges, and Dolomieu retired with 
the widow and daughter of the duke to their estate of Roche 
Guyon In 1798 he accompanied Bonaparte’s expedition to Egypt, 
but ill health compelled his return On the way home he was 
captured, and imprisoned at Naples in a pestilential dungeon, 
where he remained 21 months Deprived of writing materials, 
he made a piece of wood his pen, and with the smoke of his lamp 
for ink he wrote upon the margins of a Bible, the only book he 
still possessed, his treatise Sur la philosoplne miner alogtque et sur 
I’espdce mtnirale (1801) He died at Chateau-Neuf, Saone et- 
Loire, on Nov 26, 1801 

See Lacepede, “Lloge histonque de Dolomieu,’’ in M imotres de la 
classe des sciences de TInslitut (1806) , Thomson, in Annals of Philo- 
sophy, vol xu p 161 (1808) 

DOLOMITE, a mineral species consisting of calcium and 
magnesium carbonate, CaMg(CO a ) a , and occurring as rhombo- 
hedral crystals or large rock-masses Analyses of most well- 
crystallized specimens correspond closely with the above formula, 
the two carbonates being present in equal molecular proportions 
(CaC0 3 ,54 35 , MgCO„,45 65%) Normal dolomite is thus not an 
isomorphous mixture of calcium and magnesium carbonates, but 
a double salt In crystalline form it is very similar to calcite, 
belonging to the same group of rhombohedral carbonates, the 
primitive rhombohedron, parallel to the faces of which there are 
perfect cleavages, has interfaced angles of 73 0 45' A specially 
characteristic feature is that this rhombohedron is frequently the 
only form present on the crystals (in calcite it is rare except m 
combination with other forms) , the faces are also usually curved, 
sometimes to an extraordinary degree, giving rise to saddle shaped 
crystals In the degree of symmetry possessed by the crystals 
there is, however, an important difference between calcite and 
dolomite, the latter is hcmihedral with parallel faces, having only 
an axis of triad symmetry and a centre of symmetry 

Dolomite is both harder (H=3 5-4) and denser (sp gr 2 85) 
than calcite The two minerals may also be readily distinguished 
by the fact that dolomite is not acted upon by cold, dilute acids 
Crystals of dolomite vary from transparent to translucent, and 
often exhibit a pearly lustre, especially when the faces are curved , 
the colour is usually white or yellowish 

The crystallized mineral was first examined chemically by 
P Woulfe in 1779, and was named compound spar by R Kirwan 
in 1784, other early names are bitter-spar, rhomb-spar and pearl- 
spar (but these included other rhombohedral carbonates) The 
name dolomite ( dolomie of N T de Saussure, 1792) is in honour 
of the French geologist, D G Dolomieu, this name was originally 
applied to the rock only, but was later extended to the crystallized 
mineral, first m the form dolomite spar 

In the white crystalline dolomite-rock of the Binnenthal near 
Bneg in Switzerland beautiful water clear crystals of dolomite 
are found, and crystallized masses occur embedded in serpentine, 
talc-schist and other magnesian silicate rocks The best crystal- 
lized specimens are, however, usually found in metalliferous 
deposits, for example, in the iron mines of Traversella near 
Iyea, Piedmont (as large twinned rhombohedra) and Cleator 
Moor, Cumberland, in the deposits of lead and zinc ores at 
Alston, Cumberland, Laxey in the Isle of Man and Joplin in 
Missouri t g 1 

DOLOMITES, THE, a mountain district m the South 
Iirolese Alps, ind a subdivision of the Alps The mountains are 
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between it and later records a gulf that is hard to bridge 

But in the Dtalogus de scaccano (temp Hen II) it is spoken 
of as a record from the arbitrament of which there wis no appeal 
(from which its popular name of “Domesday” is said to be de- 
rived) In the middle ages its evidence was frequently invoked 
in the law courts , and even now there are certain cases in which 
appeal is made to its testimony To the topographer, as to the 
genealogist, its evidence is of primary importance, for it not only 
contains the earliest survey of a township or manor but affords 
in most cases the clue to its subsequent descent The rearrange- 
ment on a feudal basis, of the original returns (as described 
above) enabled the Conqueror and his officers to see with ease 
the extent of a baron’s possessions , but it also showed how far he 
had enfeoffed “undertenants,” and who those undertenants were 
This was of great importance to William, not only for military 
reasons, but also because of his resolve to make the undertenants 
(though the “men” of their lords) swear allegiance directly to 
himself As Domesday normally records only the Christian name 
of an undertenant, it is vain to seek for the surnames of families 
claiming a Norman origin, but much has been done to identify 
the undertenants, the great bulk of whom bear foreign names 
Domesday Book was originally preserved in the royal treasury 
at Winchester (the Norman kings’ capital), whence it speaks of 
itself (in one later addition) as Liber de Wmtoma When the 
treasury was removed to Westminster (probably under Henry II) 
the book went with it There it remained until the days of Queen 
Victoria, being preserved from 1696 onward m the chapter 
house and removed only in special circumstances, as when it was 
sent to Southampton for photozincography reproduction It was 
eventually placed in the public record office, London, where it 
can be seen in a glass case in the museum In 1869 it received a 
modern binding The ancient Domesday chest, in which it used 
to be kept, is also preserved in the building 
The printing of Domesday, in “record type,” was begun by the 
government in 1773, and the book was published in two volumes 
folio in 1783, in 1811 a volume of indexes was added, and in 1816 
a supplementary volume, separately indexed, containing (1) the 
Exon Domesday (for the southwestern counties), (2) the In- 
qwsitio Eliensts, (3) the Liber Winton (surveys of Winchester 
early in the 12th century) and (4) the Bolden Book, a survey 
of the bishopric of Durham a century later than Domesday Pho 
tographic facsimiles of Domesday Book, for each county sep- 
arately, were published in 1861-63, also by the government 
Bibliography — The following are the more important works to be 
consulted R Kelhain, Domesday Book, illustrated (1788) , H Ellis, 
General Introduction to Domesday Book (1833), containing valuable 
indexes to the names of persons, N E S A Hamilton, Inqmsttio 
Canlabngtensis (1876), containing transcripts of the original returns 
and the text of the Inqmsitio hhensis, E A Freeman, History oj the 
Norman Conquest, vol iv and v, F Scebohm, The English Village 
Community (1883), Domesday Studies (1888, 1891), on the occasion 
of the Domesday commemoration (1886), by various writers with 
bibliography to date, J H Round Feudal England (189s), F W 
Maitland, Domesday Book and Beyond (1897) , P Vinogradoff, 
Villainage m England (1892), Growth of the Manor and English 
Society in the Eleventh Century, A Ballard, The Domesday Inquest 
(1906), an excellent summary, W H Stevenson, “A Contemporary 
Description of the Domesday Surve> ,” English Historical Review 
(the general index to which should be consulted) (1907) The Victoria 
County History contains a translation ol the Domesday text, a map 
and an explanatory introduction for most counties For the Cheshire 
and Lincolnshire survevs sec the editions published respectively by the 
Chetham Record Society (1916) and the I incoln Record Society 
(1924) (J H R) 

DOMESTIC APPLIANCES* see Household Appliances 
DOMESTIC OIL HEATING see Oil Hlating Domestic 
DOMESTIC RELATIONS, a term used to express the 
legal relations subsisting between the various units that compose 
the family or domestic group 

See Children Protective Laws, Husband and Wife, In- 
fant , Master and Servant 

DOMESTIC SCIENCE see Budcet, Family, Household 
Appliances, Housekeeping, etc 
DOMESTIC SERVICE The extent of employment m 
household service in different countries depends first upon eco- 
nomic and second upon social structure 


515 

In underdeveloped economies, exceptionally low wages and the 
absence of alternative employment enable those who have incomes 
only slightly above the average to employ servants rathei than 
to spend their incomes on consumption or investment The really 
wealthy maintain large households of servants, which sometimes 
count as an index of economic status As average income per 
head m a community rises there is a greater demand on the part of 
the richer members of society for domestic servants, but this tend- 
ency is more than offset in countries such as the United States 
and Australia by the relatively high wages earned by women m 
industry Only in countnes where income distribution is markedly 
uneven is there a high proportion (10% or more) of domestic serv- 
ants In rich countries with little inequality of income there is 
a tendency to substitute labour-saving devices in the home for 
domestic servants, and much of the work formerly required in 
private households is thus eliminated 

Social structure influences the attitudes toward domestic service 
m the community In mediaeval feudal communities men of 
gentle birth were frequently found among the upper servants of 
the nobility, and even menial tasks were not considered degrading 
when they were carried out for the wellborn a servant might catch 
the reflected glory of his master The growth of commerce and 
industry, the development of a money economy and increased so- 
cial mobility changed the pattern of social relationships, but it was 
not until the great economic changes of the 19th century in Europe 
that a sense of inferiority both toward the employer and toward 
the outside world became widespread and important among domes- 
tic servants In the 20th century, particularly m penods of full 
employment, domestic service tended to be regarded as a second- 
best occupation, to be adopted only under economic pressure when 
more attractive openings were not available As private domestic 
servants declined in numbers there was a growth in the number 
and size of commercial establishments catering for personal needs, 
as a result, the personal service sector of the economy continued 
to grow m highly developed countries 

Domestic service includes many different types and grades of 
occupation, from the butler (q v ) in charge of a large household 
to charwomen employed casually The history of the different 
groups has not been written for any country, and it is difficult to 
generalize about conditions of service The position of servants 
has always depended more on human relations than on organization 
or legal obligations Six factors influence the position of the 
domestic servant (1) the nature of the work to be done, (2) 
the personality and status of the employer, (3) the size of the 
household or establishment, (4) the pattern of authority, (5) the 
payment and conditions of service, and (6) the interference of the 
law 

The nature of the work to be done varies from highly skilled to 
completely unskilled jobs The personality of the employer defies 
generalization, in the literature of all countnes there are stories 
of employers who have been far more dependent on their servants 
than their servants have been dependent on them Status vanes 
from the housewife-employer to the potentate and the size of 
household varies accordingly The pattern of authority may be 
paternalistic, severely hierarchical — as it was in the 18th century — 
or informal The whipping of servants was permissible m Eng- 
land until the 17th century and survived longer 111 eastern Europe 
and still longer in parts of Asia In the advanced countries of the 
20th century coaxing and cajolery became common 

Payment and conditions have vaned from town to country and 
from subsistence to money economies Houses were planned with 
little attention to servants’ quarters, and perquisites varied not 
only from place to place but from time to time There was a gen- 
eral upward trend of servants’ wages in most countnes from the 
17th century onward 

The amount of legislation relating to servants is relatively small 
m all countries Custom has been more important than legal en- 
actment, and the scattered nature of domestic service has made 
it difficult for servants to form clubs or combinations to protect 
their common interest The inequality between servant and 
master was less marked m continental Europe than in England in 
the 19th century, 
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The shortage of domestic servants in Great Britain and in the 
United States led to some migrilion of domestic libour \fter 
World War II a limited numbei of foreign immigrants was per 
nutted m Great Britain by the mmistij of labour In addition the 
National Institute of Houseworkers was set up in London in 1946 
with the object of raising the st itus of domestic sen ice Lo that of 
a skilled trade, successful students are entitled to a diploma, and 
employers appointing them to posts must agree to offer certain 
minimum wages and conditions of work In the United States 
many universities organized courses on home economics By the 
1950s the position of the domestic servant had already changed 
much since the end of the 19th century (A Bri ) 

United States — In colonial times servants were chiellv Indian 
and Negro slues and trinsported white convicts and redcmption- 
ers Girls were frequently ipprenticed to domestic service until 
of age or married , and women piobablv hired out as help betore 
they engaged in any handicraft for pay The number of women 
m manufacturing increased ripidly however, and later many en- 
tered clerical and profession il pursuits But in 1870 more than 
half the gainfully employed females were in domestic service, 
and even in 1920 this retrained one of the principal fields of em- 
ployment for women 

The relative importance of domestic service as a field of employ- 
ment for wumen declined steadily for mmv yeirs The trend 
toward employment in other industries which began during World 
War I was temporarilv reversed during the iqaos and 1910s, but 
increased greatly during World War II Regardless of colour or 
race, women alnndoncd domestic service to seek employment in 
stoics, factories and offices The inducements were probably 
regular and shorter hours in other employments greater standard- 
ization, more congennl companionship and pleasanter surround- 
ings, and also a better social status Other causes were the high 
wages and the gieat demand for women workers outside the home 
during wartime practical cessation of immigration between 1915 
and 1920, which greitly reduced the number of foreign born 
women available as servants, increised wages for servants, making 
them luxuries which only the well to do could afford, simplified 
housekeeping, resulting from the fact that much work formerly 
done m the home came to be done outside, from increased use of 
various household appliances and from the increase in apartment 
homes and the custom of taking meals m cajis and restaurants 
Serv ants proved less necessary than formerly, and people did with 
out them By mid 20th century the occupition of domestic em- 
ployment had declined from first place to tilth as a field for women, 
according to the U S department of labour’s women’s bureau It 
was estimated that women comprised nine tenths or more of the 
U S domes 1. workers In 1050 the number of domestic workers 
totalled 1,923,000, a decline of 14# compared with the total of 
2 240,000 in 1940 In \pril 1952 domestic workers of whom only 
2% were men, numbertd 1,786,000 {Ste also Master and Serv- 
ant, SEDUcTtoN, Slavery ) 

See Frieda S Miller, “Household Employment m the United States,” 
International labour Review, vol lxvi, no 4 (Oct 195-) 
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DOMETT, ALFRED (1811-1887), British coionnl states- 
man and poet, was born at Camberwell Grove, Surrev, on May 
30, 1811 He became the intimate friend of Robert Browning, 
of whose poem “Waring” lie was the subject An interesting 
account of the friendship between the two men appeared m The 
Contemporary Review for Jan :90s, by W H Griffin (See 
also Robert Browning and Alfred Domett, ed by !• G Kenyon, 
1906 ) In 1S42 Domett emigrated to New Zealand, where 
he filled many import mt administrative posts, being colonial 
secretary for New Munster m 1848, secretary for the colonv m 
1851 and prime minister in 1862 He returned to England in 
1871, was created C M G in 1880 and died on Nov 2, 1887 
Among his volumes of verse, Ranolj and Amohia, a South Sea 
Day Dnam, is the be«t known {1872J, and Flotsam and Jetsam 
(1877! is dedicated to Browning 

DOMETTE A term applied to a loosely woven fabric of light 
texture of the plain calico weave md finished with a nap on both 
sides Similar to tkmnelute (9 v ) It is sometimes woven either 
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plain or striped as an all cotton fabric, and sometimes with a cot- 
ton warp and woollen weft, and employed for various purposes as, 
for example, a light wadding for use by dressmakers, waistbands 
for hosiery pants pijamas, shirts and shrouds One quality of 
domette contains 36 warp threads per inch, of 32’s cotton, and 22 
picks per inch, of 10 s woollen weft 

DOMFRONT, a town of northwestern France in the arron- 
dissenunt of Alengon, in the dipartement of Orne, 43 mi W N W 
of Alengon bv rail Pop (1946) 2,912 The town situated on a 
bluff overlooking the Varenne, has a chuich, Notre Dame sur- 
1’Eau, dating from the nth century Domfront is said to have 
grown up in Lhc 6th century round the oratory of the hermit 
St Trent, and played an important part in the wars against the 
English and the religious wars In 1574 it was occupied by the 
Protestant leader Gabriel de Montgomery, who after a stubborn 
siege was foiced to yield it to Jacques Goyon, count of Matignon 
In the middle ages it was one of the chief strongholds in Nor- 
mandy, and there still remain several towers of its rampaits, and 
rums of the keep of its castle built in 1011, rebuilt in the 12th 
century bv Henry II, king of England, and dismantled at the 
end of the 16th century The town is the seat of a subprefect 
and has a tribunal of first instance There are quarries in the 
vicinity 

DOMICILE, or Domicil, a residence, m law, the place 
where a person has his or her principal residence In French law 
it is onlv a step to naturalization In English law it implies 
something more than mere residence A person has either a dom- 
icile of origin or a domicile of choice The former is the place of 
his parents’ home and the latter is the place where he inLends to 
reside In the United States it is the place where a person exer 
cises his political rights | 

Since the beginning of the 19th century most of the leading! 
European states have unified their internal law’s, and attack \ 
ment to a province by domicile having thus become an unnecessary | 
consideration they have adopted political nationality as the a l 
tenon of the law to be applied in most of the questions which uai | 
to depend on domicile Thus as between themselves they haw 1 
greatly simplified the determination of those questions, but a sin' 1 
liar elimination of domicile is impossible in what concerns Brills' 
subjects, because the British empire continues to include a gri 1 
variety of laws, as those of England, Scotland, the province/ 
Quebec, etc Within the British dominions domicile is the r 
available criterion of the legal character of a British subject 
all British courts continue to apply the same criterion to Br 
subjects outside those dominions and to foreigners 

The Roman jurists defined domicile to be the place "ub 
larem nrumque ac fortunartm summam constttuit, unde ,-u „ 
non sit dtscessurus st nihil avocet, unde cum profectus est, pere- 
grtnart videtur quo si rednt peregrtnari tarn destitit ” This makes 
that place the domicile which may be described as the headquarters 
of the person concerned, but a man’s habits of life may point to 
no place, or may point equally to two places, as his headquarters, 
and the connection of domicile with law requires that a man shall 
always have a domicile, and never more than one The former of 
these difficulties is met in the manner described by Lord West- 
bury in Vdny v Vdny (L R , 1 H L Sc A ) “It is,” he said, “a 
settled principle that no man shall be without a domicile, and to 
secute this end the law attributes to every individual as soon as he 
is born the domicile of his father, if the child be legitimate, and the 
domicile of his mother, the child be illegitimate This is called 
the domicile of origin, and is involuntary It is the creation of the 
law, not of the party It may be extinguished by act of law, as 
for example by sentence of death or exile for life, which destroys 
the status uoths of the criminal, but it cannot be destroyed by the 
will and act of the party Domicile of choice is the creation of 
the party When a domicile of choice is acquired, the domicile of 
origin is m abeyance, but is not absolutely extinguished or oblit- 
erated When a domicile of choice is abandoned, the domicile of 
origin revives, a special intention to revert to it not being neces- 
sary A natural born Englishman may domicile himself m Holland, 
but if he breaks up his establishment there and quits Holland, 
declaring that he will never return, it is absuid to suppose that 
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his Dutch domicil clings to him until he has set up his tabernacle 
elsewhere ” If to this we add that legitimate minors follow the 
changes of the father’s domicil and a married woman follows the 
domicil of her husband, also that compulsory detention will not 
create a domicil, the outlines of involuntary domicil will have 
been sufficiently sketched 

For the establishment of a domicil of choice there must be 
both animus and factum, intention and fact The fact need not be 
more than arrival in the territory of the new domicil if there be 
the necessary intention, while any number of years’ continuance 
there will not found a domicil if the necessary intention is absent 
As the result of the most recent English and Scottish cases it 
may be laid down that the necessary intention is incompatible 
with the contemplation by the person in question of any event on 
the occurrence of which his residence m the territory m question 
would cease, and that if he has not formed a fixed and settled 
purpose of settling in that territory, at least his conduct and dec- 
larations must lead to the belief that he would have declared 
such a purpose if the necessity of making an election between that 
territory and his former one had arisen The word territory, mean 
mg a country having a certain legal system, is used advisedly, for 
neither the intention nor the fact need refer to a locality It is 
possible that a Scotsman or a foreigner may have clearly estab 
lished a domicil of choice in England, although it may be impos 
sible to say whether London, Brighton or a house in the country 
is his true or principal residence What is here laid down has been 
gradually attained In the older English cases an intention to 
return to the former domicil was not excluded, if the event on 
which the return depended was highly uncertain and regarded by 
the person m question as remote Afterwards a tendency towards 
the opposite extreme was manifested by requiring for a domicil 
of choice the intention to associate oneself with the ideas and 
habits of the new territory — Quatenus m illo exuere patriam, not 
m the political sense, which it was never attempted to connect 
with change of domicil, but m the social and legal sense At 
present it is agreed that the only intention to be considered is 
that of residence, but that, if the intention to reside m the territory 
be proved to amount to what has been above stated, a domicil 
will be acquired from which the legal consequences will follow, 
even defeating intentions about them so clearly expressed as, for in- 
stance, by making a will which by reason of the change of domicil 
is invalid The two most important cases are Douglas v Douglas 
(1871), LR, 12 Eq 617, before Vice-Lhancellor Wickens, and 
Wmansv Att Gen (1904), AC 287, before the House of Lords 

Whin the circumstances of a person’s life point to two tetri 
tones as domicils, the selection of the one which alone can fill 
that character often leads to appeals even up to the highest court 
The residence of a man’s wife and family as contrasted with his 
place of business, his exercise of political or municipal functions, 
and any conduct which tends to connect his children with a given 
country, as by their education, or the start given them in life, 
as well as other indications, are often cited as important, but none 
of them is m itself decisive The situation must be considered 
as a whole When the question is between the domicil of origin 
and an alleged one of choice, its solution is rendered a little 
easier than it is when the question is between two alleged domicils 
of choice, the burden of proof lying on the party which contend^ 
that the domicil of origin has been abandoned 

In the state of the law which has been desenbed it Will not 
be found surprising that an act of parliament, 24 and 25 Viet 
c 1 2 1, recites that by the operation of the law of domicil the 
expectation and belief of British subjects dying abroad with 
regard to the distribution of their property are often defeated, 
and enacts that when a convention to that effect has been made 
with any foreign country, no British subject dying in such country 
shall be deemed to have acquired a domicil therein, unless he has 
been resident in such country for one year previous to death and 
has made a declaration m writing of his intention to become 
domiciled, and that British subjects so dying without having so 
resided and made such declaration shall be deemed for all pur- 
poses of testate or intestate succession as to movables to retain 
thp domicil they possessed at the time of going to reside in such 
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foreign country Similar exemptions are conferred on the sub 
jects of the foreign State dying in Great Britain or Ireland But 
the act does not apply to foreigners who have obtained letters 
of naturalization in any part of the British dominions It has not 
been availed of, and is indeed an anachronism, ignoring as it does 
the fact that domicil has no longer a world wide importance, ow 
ing to the substitution for it of political nationality as a test of 
private law m so many important countries The United States 
of America is not one of those countries, but there the importance 
of domicil suffers from the habit of referring questions of ca 
pacitv to the law of the place of contract instead of to any 
personal law (J W ) 

DOMINANT, in music, the fifth degree of the diatonic scale, 
eg, Gin the key of C, Ain that of D, and so on, so called from 
its exceptional influence and importance in relation to the tonic, or 
key note, and the harmony m general 
Dominant was used by Mendel to describe a biological character 
which manifests itself, as opposed to a recessive character, which 
remains latent ( see Mendelism) 

DOMINIC, SAINT (1 170-12 21), founder of the Dominican 
Order of Pleaching Friars, was born m 1170 at Calaroga m Old 
Castile He spent ten or twelve years in study, chiefly theological, 
at Palencia, and then, about 1195, he was ordained and became a 
canon in the cathedral chapter of Osma, his native diocese The 
bishop induced his canons to follow the Rule of St Augustine and 
thus make themselves Augustiman Canons (q v ) , and so Dominic 
became a canon regular and soon the prior or provost of the 
cathedral community The years from 1195 to 1203 have been 
filled up with fabulous stories of missions to the Moors, but 
Dominic stayed at Osma, preaching much in the cathedral, until 
1203, when he accompanied the bishop on an embassy in behalf 
of the king of Castile to “The Marches ” This has commonly 
been taken as Denmark, but more probably it was the Trench or 
Italian Marches When the embassy was over, the bishop and 
Dominic repaired to Rome, and Innocent III charged them to 
preach among the Albigensian heretics m Languedoc, upon which 
work Domimc was engaged for ten years (1205-15) 

The Albigenses (qv) have received much sympathy, as being 
a kind of pre Reformation Protestants, but it is now recognized 
that their tenets were an extreme form of Manichaeism They 
believed m the existence of two gods, a good (whose son was 
Christ) and an evil (whose son was Satan) , matter is the creation 
of the evil principle, and therefore essentially evil, and the great 
est of all sms is sexual intercourse, even m mairiage, sinful also 
is the possession of material goods, the eating of flesh and many 
other things So great was the abhorrence of matter that some 
even thought it an act of religion to commit suicide by voluntary 
starvation, or to starve children to death (see article “Neu- 
Mamchaer” by Otto Zockler m ed 3 of Herzog’s Redencyklopadie 
fur protestantische Tkeologte [1903], or c 111 of Paul Sabatier’s 
Life of St Francis) Such tenets were destructive not only of 
Catholicism but of Christianity of any kind and of civil society 
itself, and for this reason so unecclesiastical a person as the em- 
peror Frederick II tried to suppress the kindred sects in Italy 
In 1208, after the murder of a papal legate, Innocent III called 
on the Christian princes to suppress the Albigensian heresy by 
force of arms, and for seven years southern France was devastated 
by one of the most bloodthirsty wars m history, the Albigenses 
being slaughtered by thousands and their property confiscated 
wholesale 

In the opinion of Grutzmacher, one of the most recent Protes 
tant writers on him, St Dominic, though keeping on good terms 
with Simon de Montfort, the leader, and praying for the success 
of the crusaders’ arms during the battle of Muret, “took no part 
m the crusade, but endeavoured to carry on his spiritual activity 
on the same lines as before The oldest trustworthy sources know 
nothing of his having exercised the office of Inquisitor during the 
Albigensian war ” This verdict of a fair-minded and highly com- 
petent Protestant church historian on the most controverted 
point of Dominic’s career is of great value His method was to 
travel over the country on foot and barefooted, m extreme pov- 
erty, simplicity and austerity, preaching and instructing in high* 
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vays and villages and towns, and m the castles of the nobility, 
introverting and discussing with the heretics He used often to 
irgamze formal disputations with Albigensian leaders, lasting a 
lumber of days Many times plots were laid against his life 
rhough m his ten years of preaching a large number of converts 
were made, it has to be said that the results were not such as had 
been hoped for, and after it all, and after the crusade, the popu 
iation still remained at heart Albigensian A sense of failure np 
pears in Dominic’s last sermon in Languedoc “For many years 
[ have exhorted you in vain with gentleness, preaching, praying 
and weeping But according to the proverb of my country ‘where 
blessing can accomplish nothing blows may avail’ We shall 
rouse against you princes and prelates, who, alas, will arm nations 
and kingdoms against this land and thus blows will avail 
where blessings and gentleness have been powerless ” The threat 
that seems to be conveyed in these words, of trying to promote i 
new crusade, was never carried out, the remaining years of Dom 
mic’s life were wholly given up to the founding of his order 

The Order of Dominicans grew out of the little band of volun 
teers that had joined Dominic m his mission among the Albigenses 
He had become possessed with the idea of addressing wider circles 
and of forming an order whose vocation should be to preach and 
missiomze throughout the whole world By 1214 the nucleus of 
such an institute was formed round Dominic and was known as 
the “Holy Preaching ” In 1215 the bishop of Toulouse, Dominic’s 
great friend, established them m a church and house of the city 
and Dominic went to Rome to obtain the permission of Innocent 
III to found his order of preachers (see Dominicans) By two 
bulls of Dec 22, 1216, Hononus III solemnly confirmed the Dom 
mican order Dominic spent the last years of his life journeying 
backwards and forwards between Toulouse and Rome, where his 
abode was at the basilica of Santa Sabina on the Aventme, given 
to him by the pope , and then in extended journeys all over Italy, 
and to Pans and into Spam, establishing friaries and organizing 
the order wherever he went It propagated and spread with ex 
traordmary rapidity, so that by Dominic s death m 1221, only five 
or six years after the first practical steps towards the execution of 
the idea, there were over 500 friars and 60 friaries, divided into 
8 provinces embracing the whole of western Europe Thus Dom 
injc was at his death able to contemplate his great creation solidly 
established, and well launched on its career to preach to the 
whole world 

It appears that at the end of his life Dominic had the idea of 
going himself to preach to the heathen Kuman Tatars on the 
Dnieper and the Volga But this was not to be, he was worn 
out by the incessant toils and fatigues and austerities of his labo- 
rious life, and he died at his monastery at Bologna, on Aug 6, 
1 2 ’i He was canonized in. 1234 by Gregory IX, who, as Cardinal 
Ugolino, had been the great friend and supporter both of Dominic 
and of Francis of Assisi 

As St Dominic's character and work do not receive the same 
general recognition as do St Francis of Assisi’s, it will be worth 
while to quote from the appreciation bv Prof Grutzmacher of 
Heidelberg — “It is certain that Dominic was a noble personality 
of genuine and true piety Only by the preaching of pure 
doctrine would he overcome heretics He was by nature soft- 
hearted, so that he often shed tears through warm sympathy 

, In the purity of his intention and the earnestness with 
which he strove to carry out his ideal, he was not inferior to 
Francis ” 


The chief sources for St Dommlc’s life are the account by Jordan 
of Saxony bn successor as master general of the ordir, and the 
evidence of the witnesses at the Process of Canonization, -—all m the 
Holtandiits’ Ada Sanctorum, Aug 4 Modern biographies Jean Guir 
aud, in the series La Samis (Eng trans by Katharine de Mattos, 
iijor), B Jarrett, 0 P, The Life 0/ St Dominic (1934) H PUitot, 
O P, Vie de S Dominique (192s), H C Sheeben, Der Utilize 
Dommihus (1937), P Mandonnet, 0 P Saint Dominique, I’tdee, 
I'homme et l oeuvre (1937), 2 vols (Eng trans 1944) The two lat- 
ter works contain further bibliography See also the article “Domml- 
cus,” in ed ’ of Wetzer and Write, Ktrchenlcxtcon, and GnitzmacIiLr’s 
article, “Dommikus ” in id j of Herzog, Realcncykbfiadie fur Pro- 
leslanlfsrhc rlttolozte (E C B X) 

, DOMINICA, an island of the British West Indies, governed 


as a colony of the Windward Islands gioup It lies m 15° 30' N 
and 61 0 20' W, between the French islands of Martinique and 
Guadeloupe, at a distance of about 25 mi from each, is 29 nu 
long, has a maximum breadth of 16 mi and an area of 304 sqmi 
A range of lofty forest clad mountains traverses the island from 
north to south, broken m the centre by a narrow plain drained by 
the rivers Layou and Pagoua, flowing west and east respectively 
The highest point is Morne Diablotin (5,314 ft), in the north 
Signs of volcanic activity include solfataras, subterranean vapours 
and hot springs, while in the south the so called Boiling Lake lies 
on the mountain side, 2 300 ft above the sea, its banks are steep 
and its depth unknown Its waters are often forced 3 ft above the 
normal level by tlie piessure of the escaping gases, and the fumes 
are occasionally poisonous The island is of extraordinary beauty 
and botanically remarkable for its great number of peculiar spe- 
cies The hills produce valuable timber, while coffee, limes, oranges, 
India rubber trees, spices and many tropical fruits grow luxuriantly 
in the rich lowlands There are some thirty streams of consider 
able size, besides numerous mountain torrents The fisheries are 
productive, and honey and wax are furnished by wild bees, origi- 
nally introduced from Europe The temperature varies from 78° 
to 86° F in the hot season from August to October, and from 
72 0 to 84° m the cooler months, the rainfall varies in different 
parts from 50 to 162 in per annum, but the porous soil soon ab- 
sorbs the ram, and keeps the atmosphere clear and invigorating 

The manufactures include sugar, lime juice and essential oils, 
the exports are cocoa, coconuts, limes and lime products, oranges 
and bananas The inhabitants in 1941 numbered 53,202 The 
majority are Negroes, the whites are of French and British de- 
scent There are also a few Caribs, the remnant of the aboriginal 
population A French patois is the language of the peasantry, but 
English is generally understood The capital, Roseau (9,000), is a 
fortified town and a port, Portsmouth, the only other town, 
possesses the better harbour m Prince Rupert’s Bay on the north- 
west In religion Roman Catholics predominate, and a bishop re- 
sides at Roseau, but there is no established church Education is 
free and compulsory 

History —Dominica was thus named by Columbus m 1493, 
m commemoration of the date, Sunday (Dtes Dominica) Nov 3 
The first European settlers (1632) were French In 1660 a treaty 
appears to have been made between the French, British and the 
natives, assigning St Vincent and Dominica to the Canbs, and m 
1748 it was once more agreed that Dominica should be left in 
the undisturbed possession of the natives Nevertheless the 
Trench settlers increased, and the island came under the rule of a 
French governor It was captured by the British and recaptured 
by the French frequently m the wars from 1761 onwards, and in 
1805 the French general, La Grange, at the head of 4,000 troops, 
took Roseau and pillaged the island The French were, however, 
unable to make good their hold, and Dominica has since remained 
undisturbed in British possession 

At first administered as part of the Leeward Islands colony, 
in 1771 Dominica was made a separate colony It was rejoined 
administratively to the Leeward Islands in 1832, and it retained 
this status until 1940, when it was transferred to the Windward 
Islands group, once agam as a separate colony The constitution 
introduced in 1936 provided for an unofficial elected majority 
m the legislative council 

DOMINICAL LETTERS or SUNDAY LETTERS, let- 
ters employed m the construction of the calendar to mark the 
Sundays throughout the year The first seven letters of the 
alphabet are taken to mark the first seven days of the year, the 
following sets of seven following on according to this marking As 
the year consists of 52 weeks and one day the dominical letters go 
backward one day every year, the same order of letters recurring 
every 28 years, making the solar circle See also Calendar 
DOMINICAN REPUBLIC see Santo Domingo 

DOMINICANS, otherwise called Friars Preachers, and in 
England Black Friars, from the black mantle worn over a white 
habit an order of friars founded by St Dominic (q v ) Their 
first house was in Toulouse, where the bishop established them at 
the church of St Romain, 1215 Dominic at once went to Rome 
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to obtain permission to found an order of preachers whose sphere 
of activity should be the whole world but Innocent III said 
they must adopt one of the existing rules Dominic returned to 
Toulouse and it was lesolved to take the Rule of St Augustine 
Dominic himself having been an Augustinian canon at Osma (sie 
Augustinian Canons) Dominic went again to Rome, and in 
1216 obtained from Honorius III two bulls of confiimation which 
transformed the diocesan congregation of Toulouse into a religious 



After an altar place by Train I In Santa Catarina at Pisa Holding a blble 
In his hand and four of his own works on his kneo St Thomas Is tho reclp 
lent of rays of wisdom from Christ (above) four apostles, Moses and St Paul 
Aristotle (at his right) and Plato (at his left) At hit foot, between groups 
of faithful lies the prostrate AverroSs, with a ray of refutation pierolng his 
Commentary' 

order with a universal mission to preach Early in 1218 an 
encyclical bull was issued to the bishops of the whole CatholiL 
world recommending to them the "Order of Friars Preachers," 
followed in 1221 by another ordering them to give to the friars 
faculties to preach and heir confessions m their dioceses By this 
date the friars had penetrated into some parts of Italy, France, 
Spain, Poland and Bohemia, and some were on their way to 
England 

The order took definite shape at the two general chapters held 
at Bologna m 1220 and 1221 The manner of life was very austere 
— midnight office, perpetual abstinence from meat, frequent dis- 
ciplines prolonged fasts and silence A f ^t Dominic’": sugges- 
tin'! and undei his "-uoig pie 'lire, b ,,r in ■■ lihoui ion-id' 1 ! iliu 
01 position, the gciicr-d cha iter di'un ined iKt the povcriv pr 1- 
Mccd in the order should oe to ncitW lrdiviu 1 1 w n lIl 
monistic ordcis ml lorjonuc is ■’lining he Ti huhiM *o 
ib 1 the orccr siiculd have no Do-acssioii', except le moms le 
buildinii' and chunhcs, no piopertv no fixed ineotie but should 
lue on ch>ri'\ and Ln bteging Thu douh 'es= m imu> ion ot 
tne Fnnciacans tl e Dominicans becuie a n epdiean oiau 


The extraordinarily rapid propagation of the institute suffered 
no diminution through the founders death in I’-i, for his four 
immediate successois in the generahte were men of conspicuous 
ability and high character In a lew \ ears the Dominicans pone 
trated into Denm irk, Sweden, Russi 1, Prussia and Poland, preach 
ing and missionizing 111 the still pagan distucts of these coun 
tries, and soon they nude their way to Greece ind Palestine and 
thence to cential Asia Trom the 14th centuiy until the middle 
of the 17th the Dominicans had numerous missions in Persia, 
India and China, and m the northern parts of Africa They fol 
lowed the Spanish and Portuguese exploreis and conquerors to 
both East and West, converting, protecting and civilizing the 
aborigines Many suffered mutyrdom 
Anothei conspicuous field of work of the Dominicans lay m the 
universities It had been St Dommn s policy to aim at founding 
houses first of all m the great university towns — at Pans, Bo 
logni, Paluicia, Oxford This policy was adhered to, and the 
Dominicans soon became a power in the universities, occupying 
1 bans in those junt named and m Padua, Cologne, Vienna Prague 
and Salamanca The scholastic doctors Albeit the Great and 
Thomas Aquinas weie the leaders 111 this side of Dumnncan activ- 
ity, and the order’s influence on the course of medinev al theologi 
cil development was exercised mainly bv these doctors and by 
the Dominican school of theology, which to this day has mam 
tamed the principles and methods claboiated by St Thomas 
The Dominican name is in a special way associated with the 
foundation and propagation of the rosary Through the centuries 
many Dominicans served the church as inquisitors The vicissi 
tudes of the order have been much like those of other orders — 
penods of lelaxation being followed by periods of revival and re 
form, but there were not any leforms of the same historical 1m 
portance as m most other orders, the policy having been to keep 
all such movements strictly within the organization of the order 
In 1425 Martin V relaxed for some houses the law of corporate 
poverty, allowing them to hold property, and to have fixed sources 
of income, and 50 years later Sixtus IV extended this mitigation 
to the entire order, which thereby ceased to be mendicant This 
change caused no troubles, as among the Franciscans, for it was 
felt that it did not touch the fundamental Dominican ideal 
The Friars Preachers came to England and were established at 
Oxford m 1221, and by the end of the century 50 friaries were 
m existence in England, usually in the towns, and several m Ire 
land and Scotland In London they werL first on the site of 
Lincoln’s Inn, but m 127s migrated to that now occupied by 
Punting house Square, their name, “Blackfnars," surviving as 
that of the adjacent district The only nunnery was at Dartford 
In Mary’s reign some of the scattered friars were brought to 
gether and established in Smithfield, and the remnant of the nuns 
were restored to Dartford In 1559 these houses were suppressed 
and the nuns and friars expatriated, md for a hundred years there 
was no English Dominican community In 1658 Fnar Thomas 
Howard (afterwards Cardinal) succeeded in establishing at Born- 
hem near Antwerp a house for the English fnars From that 
time there has always been an organized body of English Domini- 
cans, again and again reduced almost to extinction but ever sur- 
viving, it now has half a dozen thriving frianes The Insh 
province also survived the days of persecution and possesses a 
dozen friaries In 1S40 Lacordaire restored the French province 
Missionary work still holds a prominent place m Dominican life, 
there are missions in Annam, Tongkmg and China, and in Meso 
potamia, Mosul and ICuidistan They have also a remarkable 
school for Biblical studies and research at Jerusalem, and the 
theological faculty in the Roman Catholic university at Fnbourg 
m Switzerland is in their hands There have been four Dominican 
popes Innocent V (d 1276), Benedict XI (d 1304), Pius V 
(d 1572), Benedict XIII (d 1730) 

The friars form the “first order”, the nuns, or Dominica* 
nesses, the “second order ” Their rule resembled that of the 
friars, except that the nuns were striLtly enclosed and purely 
contemplative The "third order’-* is divided into two branches 
the sisters of the conventual third order and secular tertiaries 
The sisters live a community life under the three vdws and are 
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devoted chiefly to educational, hospital and missionary work 
They aie not cloistered and take only simple vows Secular ter 
tiaries are lay people of both sexes who, while living a normal 
life in the world, are pledged to aim at Christian perfection by 
the observance of rules and practises which are in accordance 
with the spirit of the Dominican order 
See the Catholic Encyclopaedia, art “Preachers ” P Mandonnet, 
St Dominic and His Work (1944) . A Walz, Compendium Ihstonae 
Ordtnts Praedicalorum (Rome, 1930) , B Jarrett, The English 
Dominicans (London, 1921) 

DOMINIONS OFFICE see Government Departments 
DOMINIS, MARCO ANTONIO DE (1566-1624), Italian 
theologian, was bom on the island of Arbe, off the Dalmatian 
coast He was educated by the Jesuits, and became professor of 
mathematics at Padua, and professor of rhetoric and philosophy 
at Brescia In 1596 he was appointed to the bishopric of Segma 
(Zengg) in Dalmatia, and in 1600 was raised to the archbishopric 
of Spalato and primacy of Dalmatia and Croatia His attempts 
at reform brought him into conflict with his suffragans, and he 
also became involved in the quarrel between the papacy and 
Venice He resigned his see in Sept 1616, and wrote at Venice 
his Consilium projectioms, criticizing the papacy In the same 
year he crossed to England, and being regarded as a convert to 
Anglicanism, was appointed master of the Savoy (r6i8) and 
dean of Windsor (1619), he subsequently presented himself to 
the living of West Itsley, Berkshire His published attacks on 
the papacy include the Papatus Romanus, issued anonymously 
(London, 1617, Frankfurt, 1618), the Scogli del naajragio 
Christiana (London [?] 1618), and a Sermon preached m 
Italian, etc before the king But his principal work was the 
De repubhea ecchstasttca, of which the first part — after revision 
by Anglican theologians — was published under royal patronage 
in London (1617), in which he ably set forth lus theory of the 
church In 1619 Dommis published without the authors consent 
Paolo Sarpi’s Htstoria del Concilia Tndentmo, the ms of which 
he had brought with him from Venice 
Three years later the ex-archbishop was back tgam m Rome, 
doing penance for his heiesies He may have been enticed back 
by the elevation of his kinsman Alessandro Ludovisi, to the 
papal throne as Gregory XV (1621), but if so, he had barely 
time to publish at Rome (1623) lus Sm reditns ex Anghoe con 
silmn, a repudiation of his antipapal woiks when Gregory died 
(July 1623) The proceedings of the Inquisition against the 
archbishop were revived, but before they were concluded, Dom 
inis died in prison, on Sept 8, 1624 Judgment was pronounced 
ov er his corpse, which was publicly burnt m the Campo di Fiore 
By 1 strange irony of fate the publication of his Reditus con 
silium was subsequently forbidden in Venice because of its 
uncompromising advocacy of the supremacy of the pope over 
the temporal powers 

See Herzog Hauck, Jtealencsklopadie, where a full bibliography is 
given, G Goodman, The Court of James I, cd Brewer (London, 
1839) , H Newland, Life and Contemporaneous Church History of 
Antonio de Domtnts (Oxford, 1859) 

DOMINOES, a game played with rectangular blocks of wood 
or other material, each identified bv the number of dots on its 
face Such a block is usually to 2 m in length, its width 
being about half its length and its thickness about one-eighth its 
length The blocks art usually called boms, dominoes or pieces, 
but are sometimes called men, stones or even cards 
The face of each piece is divided by a line or ridge, into 
two square ends, and is marked similarly to a pair of dice side by 
side except that some ends are blank The usual set comprises 28 
pieces, respectively marked 6 6 ( 'Double six,” etc ) 6 5, 6 4, 6-3, 
6-2, 6 1, 6-0, 5 5, 5 4, 5 3, 5 2, 5 1, 5-0, 4 - 4 , 4 3, 4 2,’ 4-1,’ 4 0, 
3 3 > 3-3, 3-1, 3-0, 2-2, 2-1, 2-0, 1-1, 1 o, o o Any group of 
pieces having a common end comprise a sutt Of two bones the 
one bearing the greater number of dots is heavier, the other 
lighter Some sets run up to 9 9 and others as high as 1. 12 
Dominoes in Chmi arc as ancient, or almost, as playing cards 
(is, Cards Pi wind) Thov were apparently designed to repre- 
I sent all the possible throw ■> with two dice, for Chinese dominoes 
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(which they call “dotted cards”) have no blank faces It docs 
not necessarily follow however, that European dominoes were 
derived from the Chinese In Europe dominoes are relatively 
new theic being no record of them before the middle of the 18th 
century m Italy and France Apparently they were introduced 
into England by Trench prisoners toward the end of the 18th 
century The name may have been derived from pieces made of 
ebony with ivory faces and resembling the 
black cloak called a domino 

The Innuit Eskimos gamble wildly at 
their dominoes games, sometimes staking 
and losing their wives in play Their game, 
in which they use as many as 148 pieces 
was derived from the European game 
The principle in nearly all modern domi 
noes games is the matching of one end to 
another, identically or reciprocally num 
bered The principal varieties are 

The Block and Draw Games — Two 
play The dominoes are shuffled face 
downward on the table The lead, or set, 
is usually decided by drawing for the high 
est bone, but it is sometimes held that 
any doublet takes precedence The bones 
are then reshuffled, and each player draws 
at random the number of bones required 
for the particular form of the game 
usually sev en The bones left behind are 
called the stock (or, in the U S , the bone 
yard) 

vane* The leader plays first, generally playing 
*" d | M a his highest domino, since at the end the 
meanino sUmiino upriphi player loses according to the number of 
aide by aide pips m ^ bones he has left in his hand 

Bv some rules, a player alter playing a double may play another 
bone which matches it , e g , if he plays double six he may play 
another bone which has a six at one end The second player has 
to match the leader’s pose by putting one of his bones in juxta 
position at one end, 1 e , if the leader plays four-five, the second 
plaver has to play a bone which contains either a four or a five, 
the five being applied to the five or the 
four to the four Doublets are placed d 
cheval (crosswise) If a player cannot 
match, he says “go,” and his opponent 
plays, unless the Draw game — the usual 
game — is being played, m which case the 
player who cannot match draws from the 
stock (two bones must always be left in 
stock) until he finds a bone that matches If 
a player succeeds in posing all his bones, he 
calls “Domino 1 " and wins the hand, scor- 
ing as many points as there are pips on the 
bones still held by his opponent If neither 
player can match, that player wins who 
has the fewest pips left in his hand and he 
scores as many points as aie left m the two 
hands combined (sometimes only the ex- 
cess held by his opponent) , but when a 
plajer has called “Go!” his adversary 
must match if he can, m which case the 
soh.ah iHST.rui.GH other player may be able to match m turn 

Korean domino pieces A game may be 50 or 100 points 
The Ml consists Of 32 All Fives (or Muggins) —Each player 
no tikes five bones If the leader poses either 
double five, six-four, five blank, or three- 
two, he scores the number of pips that are on the bone If in the 
course of play a player can play such a bone as makes the sum of 
the end pips 5, 10 1 5 or 20, he scores that number , e g , if to two 
four he can phj double four (d clnval) he scores 10, if to six one 
he plays six four he scores 5 He must pose if he can match, if 
he cannot he dnws until he can Scores are called and taken 
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lmmediately At the point of the domino, the winner scores m 
points the multiple of five which is nearest to the number of pips 
m his adversar>’s hand, e g , he scores 25 if his adversary has 27 
pips, 30 if he has 28 If neither hand can match, the lowest num 
ber of pips wins, and the score is taken as before, without addition 
or subtraction, according to the adversary’s pips 
All Threes is played m the same manner as Muggins, save that 
three or some multiple of three is aimed at 
Threes and Fives » similar, but only one point is scored for 
each five or three made at the two ends, though they can be 
scored in combination Thus A plays six five, B six-one, B scores 
2 points for five one (two threes) A plays one five, B double- 
five, B now scores 8 more, 5 for five threes and 3 for three fives 
Sniff, very popular m the U S lends itself to skilful play bet- 
ter than most dominoes games It is essentially All Fives (de- 
scribed above) Two may play, drawing seven bones each, or 
three or four, drawing five bones each The first double played is 
called stuff The sniff may first be put down endwise (in which 
case only one of its ends then counts) or sidewise, at the holder’s 
option, thereafter it is permissible to play to this bone both end- 
wise and sidewise, so that there are usually four “open ends” with 
which to reckon One need not play, although able to, if he wishes 
instead to draw from the stock, but the last two bones may never 
be drawn, and since the holding of additional bones may be an ad 
vantage it is customary to limit each player to two draws, after 
which he must play if able and pass if unable to play 
Domino Whist is played by four players Partners are drawn 
for as at whist, the player drawing the highest domino leads 
Each player takes seven bones There are no tricks, trumps or 
honours The bones are played as m ordinary dominoes, a hand 
being finished when one of the players plays his last bone, or 
when both ends are blocked Pips are then counted, and the 
holder or holders of the highest number score to their debit the 
aggregate number of points The side that is first debited with 
100 points loses the game 

Matador — This is a favourite and is also one of the most 
scientific forms of the game It is played on a different principle 
from the preceding variations, the object being not to match the 
end number, but to pose such a number as, added to the en<j, will 
make seven , e g , to a five a two must be played, to a three a four, 
etc Seven dominoes are drawn and the highest double begins 
When a player cannot make a seven on either end he must draw 
from stock until he secures a bone that will enable him to make 
seven, two bones remaining m the stock As Matador is played 
with dominoes no higher than six, a blank means blocking of that 
end In this case no further play can take place at that end ex- 
cepting by posing a matador, which may be played at any time 
There are four matadors, the 6 1, 5 2, 4-3, and double blank It 
is often better to draw one or more fresh bones than to play one’s 
last matador In posing a double counts as a single number only, 
but m scoring the full number of pips is counted When the game 
has been definitely blocked the player whose pips aggregate the 
lower number scores the number ot the combined hands (some 
times only the excess in his opponent’s hand), the game being 
usually 100 Matador can be played by three persons, in which 
case the two having the lowest scores usually combine against the 
threatening winner, and also by four, either each for himself or 
two on a side Four players only draw five bones each 
See F W Lewis, Dominoes, A H Morehead, The Modem Hoyle 

(1944) 

DOMINUS, the Latin word for master or owner As a title of 
sovereignty the term under the republic at Rome had all the asso- 
ciations of the Greek rvpavvos, refused during the early pnnci- 
pate, it finally became an official title of the Roman emperors 
under Diocletian Dommus, the French equivalent being sieui , was 
the Latin title of the feudal (superior and mesne) lords, and also 
an ecclesiastical and academical title The ecclesiastical title was 
rendered m English “sir,” which was a common prefix before the 
Reformation for parsons, as in “Sir Hugh Evans” in Shakespeare’s 
Merry IFms of Windsor The academical use was for a bachelor 
of arts and so is still used at Cambridge and other universities 
The shortened form “dom” is used as a prefix of honour for 


-DOMITIAN 521 

ecclesiastics of the Roman Church and especially for members 
of the Benedictine and other religious ordeis The same form 
is also a title of honour in Portugal, as iormerly in Biazil, used 
by members of the blood royal and others on whom it has 
been conferred by the sovereign The Spanish form “don" is 
also a title, formerly applicable only to the nobility, and now 
one ot courtesy and respect applied to any member of the 
better classes The feminine form "dona” is similarly applied to 
a lady 

The English colloquial use of “don” for a fellow or tutor of a 
college at a university is denv ed either from an application of the 
Spanish title to one having authority or position, or from the 
academical use of dommus The earliest use of the word in this 
>ense appears, according to the New English Dictionary, in South’s 
Sermons (1660) An English corruption “dan” was in early use 
as a title of respect, equivalent to “master ” The literary applica 
tion to poets is due to Spenser’s use of “Dan Chaucer, well of 
English undefyled” ( Faery Queen, IV, 11, 32) 

DOMITIAN (Titus Flavius Domitianus), Roman em- 
peror ad 81-96, the second son of Vespasian, was bom at Rome 
on Oct 24, ad 51 When Vespasian was proclaimed emperor gt 
Alexandria, Domitian escaped with difficulty from the temple of 
the capitol, which had been set on fire by the Vitellians, and re 
mained in hiding till his father’s party proved victorious After 
the fall of Vitelhus he was saluted as Caesar by the troops, ob 
tamed the city praetorship, and was entrusted with the admimstra 
tion of Italy until his father’s return from the east But although 
m his father’s lifetime he was several times consul, and after his 
death was nominally the partner in the empire with his brother 
Titus, he took no part in public business, but lived in great retire 
ment, devoting himself to a life of pleasure and of literary pursuits 
until he succeeded to the throne 

The death of Titus, if not hastened by foul means, was at least 
eagerly welcomed by his brother Dormtian’s succession (on Sept 
13, 81) was unquestioned, and it would seem that he had intended 
so far as his weak volition and mean abilities would allow, to 
govern well Like Augustus, he attempted a reformation of mor- 
als and religion He erected many temples and public buildings 
(among them the Odeum, a kind of theatre for musical per 
formances) and restored the temple of the capitol He passed 
many sumptuaiy laws, and issued an edict forbidding the over 
cultivation of vines to the neglect of corn-growing Finally, he 
took a personal share in the administration of justice at Rome 
checked the activity of the informers ( delatores ) and exercised a 
jealous supervision over the governors of provinces Even when 
Rome and Italy smarted beneath his proscriptions and extortions, 
the provinces were undisturbed 

Though he took the title of imperator more than 20 times, and 
enjoyed at least one triumph Domitian’s military achievements 
were insignificant He defeated the Chatti, annexed the district 
of the Taunus, and established the Limes as a line of defence , 
but he suffered defeats at the hands of the Quadi Sarmatae and 
Marcomanni, m Dacia he received a severe check and was 
obliged to purchase peace (90) from Decebalus by the payment 
of a large sum of money and by guaranteeing a yearly tribute— - 
the first instance m Roman history His jealousy was provoked 
by the successes of Agricola m Britain, who was recalled to 
Rome (8s) in the midst of his conquests condemned to retire 
ment, and perhaps removed by poison The revolt of Antomus 
Saturmnus, the commander of the Roman forces in upper Ger 
many (88 or 89), marks the turning point m his reign (on the 
date see H Schiller, Gescluchte dei romischen kaiserzeit, 1, pt 2 
p 524, note 2) It was speedily crushed, but from that’moment 
Domitian’s character changed He got rid of all whom he disliked 
on the charge of having t iken part in the conspiracy, and no man 
of eminence was safe against him He was in constant fear of 
assassination and distrusted all around him During the last 
three yenrs of his life his behaviour was that of a madman He 
sentenced to deali his own cousin and nephew by marriage 
Flav tus Clemens whose wife he banished for her supposed leaning 
towards Judaism (Christianity) He was stabbed m his bedroom 
bv a freedman of Clemens named Stephan us on Sept 18, 961 
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Bn>LTQGRUit\ ~Tifi(u , Histones ill, IV, Suetonius PonuUan 
Dio Cassius !svi Umi Tacitus lyivolu, ib-_2, Eiif trans G G 
Ramsay, The Historus of Taatus (igi-,) j H lieui History o) 
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Flavius Domitianus (H ilk, :t S ^ 7 ) , A H llhcmtult, Di In peratons 
Domiliam monbus et rebus (Amsterdim, 1877) an attempt to rt 
habilitite Domitnn, 1 Pichlimter, T Tlavtus Donuhanus (iS^q), 
S Gsell, Essai sur le rty.ne dt Itmptuui Domiiien ( 1 89 \ 1 , H Sthillcr, 
Ciscluchte der romischen haiscr*til (Ilan Ibuchu dir iltcn Gisrhichtc, 
Scrie III , Abthl 2 , 1884) C Mem ale Ihslorv of lit Romans undtr 
Hit Empire (4U1 cd 1865) I'm DomitunG altitude towards Chris 
tiamtv see V Schultze in Hcr/og-Ii luck's Reahnr\Hopadii fur 
protestuntische Thtologte iv (lhqS) , E G Hardy, Christianity and 
the Roman Governiiitnl (1S9U, W M Rimsiy The Church m the 
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DOMREMY -L A-PUCE LLE , 1 village of t astern Fnnce, 
in the department of Voigts on the left btnk of the Mruse, 7 xm 
N of Neufehateau by road Pop (1936) 24S Domremy was 
the bnthplace of loan of Arc and the cottage in which she vas 
born still stands Above the door itl the arms of Trance and of 
Joan of Arc and an. inscription of 1481 reading Vtve labour, vivi 
It rot Louys There arc sc\u il monuments to the htroinc and 1 
modern basilica has betn erected in her honour on a neighbouring 
lull where she is said to hue heard the voices in obedience to 
\ hich she took up the sword lhe storv of the heroine is annually 
celebrated bv a plav in which the vilhgers take pait 

DON, rivei south Aberclcinshire Siotl ind rising in peat moss 
to the east of Glen Avon on the bordt rs of B tnffshirc, at a height 
of nearly a 000 ft It follows a generally cisttily course roughly 
parallel with that of the Dee, and a few milts north of it, falling 
into the North sea close to Old Aberdeen, aftei a run of 82 mi 
At the mouth the two rivers are only a 1 , mi apart Dee and Don 
are excellent silmon streuns 

DON, a river of European Russia (anc Tanais), called Tuna 
or Dtirn by the Tatirs rising 111 Lake Ivan (580 ft above sea 
level) m the province of Tula where it has communication with 
the Volga by means of tht Yepif in cinil, which links it with the 
Upa, a tributary of the Oka, which itself enters the Volga The 
Don after curving east through Ryazan, flows generally south 
through Tambov, Orel, Voronezh and the North Caucasian area, 
describing in the last named a sweeping loop to the ea„t, m the 
course of which it approaches within 48 mi of the Volga in 49 0 N 
In the province of Stalingrad it turns definitely southwest, and 
finally enters the northeast extremity of the Sea of Azov, forming 
a delta 130 sqmi in extent Its total length is 1,325 mi , and its 
dr image area is calculated at 166000 sqnu The average fall of 
the river is about m to the mile 

In its upper course, which may be regarded as extending to the 
confluence of the Voronezh 111 51° 40' the Don flows for the most 
part through a low lying, fertile country, though in Ryazan its 
banks are rocky and steep and in some places even precipitous 
In the middle division, or from the mouth of the Voronezh to the 
point where it makes its nearest approach to the Volga, the 
stream cuts its way for the most part through Cretaceous rocks, 
which m many places rise on either side in steep and elevated 
hanks, and at intervals encroach on the riverbed A short distance 
below the town of Rostov it breaks up into several channtls, of 
w htch the largest and most sout hern ret ams the name of the river 
Before it receives the Voronezh the Don his a breadth of soo 
to 700, or even m a few places 1,000 ft , while its depth varies 
irom 4 to 20 ft , bv the time it reaches its most eastern point 
the depth has increased to 8 50 ft , and the ordmjrv bre idth to 
700-1000 ft , with an occasional maximum of 1,400 ft , m the 
lowest division the eleptli is frequently 70 ft and the hreadth m 
many places r 870 ft Generally speaking the right bank is high 
and the left flat and low Shallow reaches are not uncommon and 
there are at least seven considerable shoals m the south western 
part of the course, partly owing to this cause, and partly to the 
scarcity of ship-timber in the Voronezh province, the Don, al- 
though navigable as far up as Voronezh, does not attain anv great 
importance as a means ot communication till it reaches Kalach, 
where the railway (built m 1862 ) from the Volga has its western 
terminus. Of the tributaries of the rivei, the Voronezh the 
h. 


Khoper, the Medvyeditsa and the Donets ate navigable— the 
Donets having a course of 680 mi , and during high vvtter affording 
access to the government of Kharkov The Manvch, another laige 
affluent on the left marks the ancient line of water connection be- 
tween the Sea of Azov and the Caspian sea 

The lower section of the Don is subject to two annual floods, of 
which the cirlier knov n as the ‘ cold water,” is caused by the 
melting of the snow in the North Caucasian area and the later, 01 
the ‘\ arm water,” is due to the same process taking place m the 
region droned by the upper paits of the stream About the be 
ginning of June the river begins to subside with great rapidity, m 
August the w iter is very low and navigation almost ceases , but 
occasionally after the September rams the traffic with small ci ift 
is again practicable After the middle ot the iSth century there 
have been five floods of extraordinary magnitude — namely 111 
1748, 1786, 1805, 1820 and 1845 The river is usually closed by 
ice from November or Dtcember to March or Apni, and at rare 
intervals it freezes m October At Aksai, m the delta it remains 
open on the avenge for 250 days in the yeai, at the mouth of the 
Medvyeditsa for 230, and at Novocherkassk, on another arm ot 
the delta, for 246 This river supports a considerable fishing 
population, who despatch salt hsh and caviare all over Russia 
Salmon and herrings are taken m large numbers The are is of 
calcareous soil on its banks aie f ivourablc to vine cultivation and 
‘Don Champagne” is in great demand 

DONATELLO (diminutive of Donato) (c 1386-1466), 
Italian sculptor, was the son of Niccolo di Bctto Bardi, a member 
of the Florentine Woolconibers’ Gild, and was born in Ilorence 
probably m 1386 It is certain that Donatello received his first 
training in a goldsmith’s workshop, and that he worked for a 
short time m Ghiberti’s studio He was too y oung to enter the 
competition for the baptistery gates in 1402, from which Ghiberti 
issued victonous against Brunelleschi, Jacopo della Quercia Nic 
colo d Arezzo and othei rivals But when Brunelleschi m his dis- 
appointment left Florence and went to Rome to study the re- 
in uns of classic art he was accompanied by young Donatello 
This Roman sojourn xvas decisive for the entire development of 
Italian art in the 15th century, for it was during this period that 
Brunelleschi undertook his measurements of the Pantheon dome 
and of other Roman buildings, which enabled him to construct 
the noble cupola of S Maria del Fiore in Horence, while Dona- 
tello acquired his knowledge of classic forms and ornamentation 
The two masters, each m his own sphere, were to become the 
leading spirits in the art movement of the 15th century Brunel- 
leschi’s buildings and Donatello’s monuments are the supreme 
expression of the spirit of the early Renaissance in architecture 
and sculpture and exercised a potent influence upon the painters 
of that age 

Doqatello probably did not return to Florence before 1405, 
since the earliest works in that city that can be traced to his chisel 
are two small statues of “prophets" for the north door of the 
cathedral, for which he received payment m Nov 1406 and 1408 
In the latter year he was entrusted with the important com- 
missions for the marble “David,” now at the Bargello, and for 
the colossal seated figure of “St John the Evangelist,” which until 
1588 occupied a niche of the old cathedral faijade, and is now 
placed in a dark chapel of the Duomo He was next employed 
at Or San Michele, where between 1340 and 1406 only four of 
the 14 niches had been filled As the result of a reminder sent 
by the Signory to the gilds who had undertaken to furnish the 
statues, the services of Ciuffagm, Nanm di Banco, Ghiberti and 
Donatello were enlisted, and Donatello completed between 1412 
and 1415 the “St Peter,” the “St George” (the original, now in 
the Bargello, has been replaced by a copy ) and the “St Mark ” 
He probably also assisted Nanm di Banco m his group of four 
saints To this early period belongs the wooden crucifix in S 
Croce, the most striking instance of Donatello’s realism m ren 
dermg the human form and his first attempt at carving the nude 
It is said that this crucifix was executed m rivalry with Brunei 
Jesdu’s noble work at S Maria Novella, and that Donatello, at 
the sight of his friend’s work, exclaimed, “It has been left to 
you to shape a real Christ, whilst I have made a peasant ” In 
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this early group of statues, from the prophets foi the cathedral 
door to the “St George,” can be followed the gradual advance 
from Gothic stiffness of attitude and draping to a forceful ren 
dering of the human form and of movement, which is a distinct 
approach to the classic ideal All these figures were carved in 
marble and are admirably conceived in relation to their architec 
tural setting In fact, so strong is this tendency that the “St 
Mark,” when inspected at the master’s workshop, was disap 
proved of by the heads of the Gild of Linen weavers, but aroused 
public enthusiasm when placed in situ 

Between the completion of the niches for Or San Michele and 
his second journey to Rome in 1433, Donatello was chiefly occu 
pied with statuary work for the campanile and the cathedral, 
though from this period dates the bronze figure of the Baptist 
for the christening font of Orvieto cathedral, which was never 
delivered and is now among the treasures of the Berlin museum 
This, and the “St Louis of Toulouse,” which originally occupied 
a niche at Or San Michele and is now badly placed at S Croce, 
were the first works in bronze which owed their origin to the 
partnership of Donatello with Michelozzo, who undertook the 
casting of the models supplied by his senior The marble statues 
for the campanile, which are either proved to be Donatello’s 
by documentary evidence or can be recognized as his work from 
their style, are the “Abraham,” wrought by the master in con 
junction with Giovanni di Bartolo (ll Rosso), the “St John 
the Baptist”, the so-called “Zuccone” (Jonah?), “Jeremiah”, 
"Habakkuk” (?), the unknown “prophet” who is supposed to 
bear the features of the humanist Poggio Bracciohm, and possi- 
bly he may have had a share m the completion of the “Joshua” 
commenced by Ciuffagm in 1415 All these statues, and the “St 
John” at the Bargello, mark a bold departure fiom the statu 
esque balance of the “St Mark” and “St George” to an almost 
instantaneous impression of life The fall of the draperies is no 
longer arranged in harmonious lines, but is treated in an acci 
dental, massive, bold manner At the same time the heads are 
no longer, as it were, impersonal, but almost cruelly realistic 
character portraits of actual people, just as the arms and legs and 
necks are faithfully copied from life with all their angularities 
and deviations from the lmes of beauty During this period 
Donatello executed some work for the baptismal font at S 
Giovanni in Siena, which Jacopo della Quercia and his assistants 
had begun in 1416 Though the Florentine's share 111 it is confined 
to a relief which may have been designed, or even begun, by 
Jacopo, and a few statuettes, it is of considerable importance in 
Donatello’s life-work, as it mcludes his first attempt at relief 
sculpture — except the marble relief on the socle of the “St 
George” — his first female figures, — “Faith” and “Hope,” and his 
first puth The relief, “Herod’s Feast,” shows already that power 
of dramatic narration and the skill of expressing the depth of 
space by varying the treatment from plastic roundness to the 
finest stiacciato, which was to find its mature expression m the 
panels of the altar of S Antonio m Padua and of the pulpit of 
S Lorenzo m Florence The casting of the pieces for the Siena 
font was probably done by Michelozzo, who is also credited with 
an important share in the next two monumental works, in the 
designing of which Donatello had to face a new problem— the 
tomb of John XXIII m the baptistery (begun about 1425), and 
that of Cardinal Brancacci at S Angelo a Nilo m Naples (exe- 
cuted m Pisa, 1427) The noble recumbent figure of the defunct 
on the former, the relief on the sarcophagus, and the whole 
architectural design, are unquestionably due to Donatello, the 
figure of the pope is the most beautiful tomb figure of the 15th 
century, and served as the model on which Rossellino, Desiderio 
and other sculptors of the following period based their treatment 
of similar problems Donatello’s share in the Naples monument 
is probably confined to the characteristic low relief of the “Ascen 
sion” The baptistery tomb shows how completely Donatello 
had mastered the forms of Renaissance architecture, even before 
his second visit to Rome An earlier proof of his knowledge of 
classic art is his niche for the “St Louis” at Or S Michele, now 
occupied by Verrocchio’s “Christ and St Thomas” Similar in 
treatment to the “Ascension” relief is the "Charge to St Peter” 


at South Kensington, which is almost impressionistic in its 
suggestion of distance and intervening atmosphere expressed by 
the extreme slightness of the relief 

When Cosimo was exiled from Florence in 1433, Michelozzo 
accompanied him to Venice, whilst Donatello went to Rome to 
drink onte more at the source of classic art The two works which 
still testify to his presence in this city, the “Tomb of Giovanni 
Cnvelh” at S Maria m Aracoeli, and the “Cibonum” at St 
Peter’s, bear the stamp of classic influence Donatello’s return to 
Florence in the following year almost coincides with Cosimo’s 
Almost immediately, in May 1434, he signed a contract for the 
marble pulpit on the facade of Prato cathedral, the last work 
executed in collaboration with Michelozzo, a veritable bacchan 
alim dance of half nude puth, pagan m spirit, passionate m its 
wonderful rhythmic movement — the forerunner of the “singing 
tribune” for Florence cathedral, at which he worked inter 
mittently from 1433 to 1440, and which is now restored to its 
original complete form at the museum of the Opeia del Duomo 
But Donatello’s greatest achievement of his “classic period” is 
the bronze “David” at the Bargello, the first nude statue of the 
Renaissance, the first figure conceived in the round, independent 
of any architectural surroundings— graceful, welt proportioned, 
superbly balanced, suggestive of Greek art in the simplification 
of form, and yet realistic, without any striving after ideal pro 
portions The same tendencies are to be noted in the bronze 
putto at the Bargello 

In 1443 Donatello was invited to Padua to undertake the 
decoration of the high altar of S Antonio, but m the period pre 
ceding his departure he not only assisted Brunelleschi m the dec 
oration of the sacristy of S Lorenzo, towards which the bronze 
doors are his chief contribution, but found time to chisel, or model 
m wax or terra-cotta, for Cosimo and other private patrons, most 
of the portrait busts and small reliefs, which are now distributed 
over the museums of the world His first work in Padua was the 
bronze crucifix for the high altar, a work immeasurably superior 
to the early wooden crucifix at S Croce, both as regards nobility 
of expression and subtlety of form In the very year when 
Donatello arrived in Padua the famous Condottiere Erasmo de' 
Nami, called Gattamelata, had died, and when it was decided to 
honour his memory with an equestrian statue, it was only natural 
that this master should be chosen to undertake a task from the 
difficulties of which all others may well have shrunk This com 
mission, and the rehefs and figures for the high altar, kept Dona 
tello in Padua for ten years, though during that time he visited 
Venice (where he carved the wooden “St John” at the Fran) 
and probably Mantua, Ferrara and Modena I11 his workshop m 
Padua he gathered around him quite a small army of assistants, 
stone carvers, metal workers, painters, gilders and bronze casters 
The Gattamelata was finished and set up in 1453 — a work power 
ful and majestic m its very repose , there is no striving for dra 
matic effect, no exaggerated muscular action, but the whole thing 
is dominated by the strong, energetic head, which is modelled 
with the searching realism of the Zuccone and the Poggio heads 
The high altar, for which Donatello executed 22 reliefs, seven 
statues and the crucifix, was completed in 1430, but had subse 
quently to undergo many changes, in the course of which the 
original disposition of the sculptures was entirely lost sight of, 
the present arrangement being due to Camillo Boito (1895) 
The chief features of the altar are the wonderfully animated and 
dramatic bronze reliefs, four m number, of the “Miracles of St 
Anthony ” 

With the exception of another visit to Siena m 1457, of which 
the bronze “St John” m the cathedral is a reminder, Donatello 
spent the remaining years of his life in Florence Closely akin 
to the rugged "St John” at Siena and therefore probably con 
temporaneous, is the repulsively ugly, emaciated “Magdalen” at 
the baptistery in Horence The dramatic intensity of the “Judith” 
group in the Loggia de’ Lanzi, which was originally placed in the 
court of the Medici Palace, marks it as belonging to the post 
Paduan period of the master’s life His last work of importance 
was the bronze reliefs for the pulpit of S Lorenzo, commissioned 
about 1460, and finished after Donatello’s death by his pupil 
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DONATI— DONATION OF CONSTANTINE 


Bertoldo The reliefs of the “Flagellation” and “Crucifixion” at and compounded of various elements (notably the apocryphal 
the Victoria and Albert Museum are typical examples of the mas- \ ita S Silvesfn), now universally admitted to be a giossjorgery, 


ter’s style at this closing period of his life He died on Dec 13, 
1466 


was fabricated perhaps, at Rome, more probably in the Fnnkisb 
empire, between the middle and the end of the 8tli century, y 


Donatello, whose supreme mastery had been acknowledged by included m the 9th century in the collection known as the F ilse 
Michelangelo, Raphael ano the other giants of the late Ren 11s- Decretals, and two centuries later was incorporated m the Deere 
sance, almost sank into oblivion during the 18th and early 19th turn by a pupil of Gratian The evidence for its Roman origin is 
centuries, and only in comparatively recent times has he been internal, that for its origin in the Frankish dominions is based 
restored to the eminent position which is his due m Lhe history of on the facts that the earliest manuscript containing it appears 
art The full power of his genius was only revealed to the world to have been written there and that the earliest certain quotation 
when, at the quincentenary celebration of his birth, the greater from it is by a Frankish author It was regarded as genuine 
part of his life-work was brought together in. Florence The large both by the friends and the enemies of the papal pretensions 
hall at the Bargello has ever since been devoted to the display of throughout the middle ages, though at the close of the 10th century, 
his works, the numerous original bronzes and marbles and terra- ^°i n i 4 S did th°e heretol^wirs’ of AnmW of Bresc.a AUhough 


cottas being supplemented by casts of works at other places 
BinuocitApnv — H Semper, “Donatello, seme Zcit und Schule 

(Vienna, 1875), in R Eilelberger von Edelberg’s Quellenschrifhn _ „ . . . 

Kunslgeicluchle, Bd 8-10 (1874-75) C J Cavallucci Vila cii opere popes and canonists m support of the papal claims, and from the 


in existence before 800 the earliest certain appeal to it by a 
,._ r _ ./as made m 1054 by Leo IX, who was a German by birth and 
training From this time forward it was increasingly employed by 
’ ’ ns, and from the 12th 


Donatello t la cntica moderna (Turin, 1887), E Mun’z, “Donatello’ possible to exaggerate its importance . . 

(1890), in Les Artistes cflibres 57 volt, (cd M E Muntz, 1886- the empire the donation was looked upon as the fons 
1 906) , W Paslor, Donatella (Giessen, 1892), H Rea, Donatello and Constantine was regarded as having 
(1900), Lord Balcarrcs, Donatello (1903), S S Fcchheimcr, ‘Dona trayed his imperial trust 

tcllo und die Relicfkunst (Strasbourg, 1904) m Kunslgeschichte dt ~ 

Auslandes, Hft 17 (Strasbourg, 1900-18) , A C, Mover, “Donatello’ 

(Trans by P G Konody, 1904), in H knachfuss, Monographs ni 
Artists, VIII (1899, etc), A Alexandre Donatello (1905), W 


this respect By the partisans of 
‘ ortgo malorum, 
' born zeal, be- 


The genuineness of the Conshtulum was fiist critically assailed by 
Laurentms Valla in 1440, whose De jalso credita el ementita Cotislan - 
lint donattone declatnahu opened a controversy that lasted until, at the 
close of the 18th centurv, the defense was silenced In modern times 


Bode, Florentine Sculptors of the Renaissance (Trans by J Haynes, the controversy as to the genuineness of the document has been si 


(1911) M Reymond, Donatello (1917) 


place of origin The efforts of Roman Catholic scholars have been di- 


DONATI, GIOVANNI BATTISTA (1826-1873), Italian rected (after Caesar Baiomus ascribed the forgery to the Greeks) 
astronomer, was bom at Pisa on Dec 16, 1826 In 1854-64 he Klfc Scholars have called 01 commltted at Roine whl!e non Roman 


discovered six comets, one of which, first seen on June' 
bears his name On Aug 5, 1864, be discovered the gaseous 


e . eaiuum scnuiais uave eanea attention to the rarity of appeals to mis 
IS 5 o, document by the popes until the middle of the 15th century, when 
suc j, a pp ea i s were md de not to cnlaige then own territorial possessions, 


position of comets by submitting to spectroscopic analysis the hut rather to dispose of lands newly acquired (A J Carlyle, Medi- 
' * ' * " '' ' ' rl I, 290 (1903-28), F Zinkcisen - 


light of one then visible 
See Vterteliahrsschnjl der astr Gescllsckaft (Leipzig), 
Monthly Notices Roy Astr Society xxxiv 153 , Menton 
spcllroscopislt tlaham, 11 125 (G Cacciatorc) , Nature, 


aeval Political Theory in the IVest, 1 , , - - 

Eng IDsl, Rev 1894, IX, 625-632) The view held by E Gibbon, 
Johann von Dolbnger ( Papstjabcln des Mtllelallers, Eng ti 1871) and 
others, that the Constitution is referred to m the letter of Adrian I to 
Charlemagne (778), is now largely rejected, and the same must be said 
” idrich’s attempt to find such reference m the letter ad- 
Constantine VI, emperor of the 
' to ascribe the authorship 
. ground of its style, for 

the gift The conception as well as the name is borrowed from ployed there was apt to persist through several pontificates, nor is the 
Roman law, and the definition given by Justinian (Inst u 7 1) style alone sufficient proof that it was drafted m Italy 


DONATIO MORTIS CAUSA (grant in case of death), of Johann Fricc »„ 

m law, a gift of personal property made in contemplation of death dressed m 785 by the same pope 

and intended either expressly or impliedly to take complete effect and hls m ? tber Irene St , ll! less safe 15 ll t0 

*2 lto '"If* h “ “ “» ’j™ »' 


applies equally to a donatio morhs causa in Roman and English 
law A distinction, however, has arisen between the English and 


On one point, however, agreement seems now to have been reached, 
result due to the labours of Paul Scheffer Boichorst (Milteilungen 


™ 1 I'ST'T SkiTffi It iTc, STSUffiSSW 

the nature of the thing actual delivery is impossible) constructive papal chancery in the latter half of the 8th century This being 
is essential, and this delivery must pass not only the possession granted there is room for plentiful speculation as to where and why 

w.a a iv. 11 1 •’ • • - - ’* was concocted We may still hold the opinion of Dolbnger that it 

s intended to impress the barbarian Pippin and justify m his eyes 


but the dominion of the thing given, by the civil law, delivery 
of possession was not essential A donatio mortis causa is half 

way between a gift inter vivos and a legacy, and has some of the .... ^ luat lllc lulgccy was a pl0US lrauQ on 

characteristics of each form of disposition It resembles a legacy the P irt of a cleric of the Curia, committed under Adrian I, with the 
in that (1) it is revocable during the donor’s lift, (2) it is subject ldca of Rl ,' m 8 a IeRaI basis to territorial dominion which that pope had 
to death duties, (3) it is liable to satisfy debts of the testator in !“f cc , cded in “ ta 1 b , lis , hl " ff , 111 Ita >y The donations of Pippin and 

vtvos in that it takes cflcct from delivery , therefore the consent of m this connection that it was under Adrian (c 774) that the papal 
the executor IS not necessary Anything inav be the subject of a chance D ceased to date by the regnal years of the eastern emperor 
donatio morhs causa, the absolute property in which can be made and substituted that of the pontificate Thomas Hodgkin (Italy and 
to pass by delivery after the donor’s death either m law or eomtv VU ’ , 1S }’ l8 ? 9) ’ lmp f !; es5cd b >' the scant made of this 

this will cover banker, dermto „ i,,ii V u C , quUy ’ document for several centuries after its origin, regarded it as a pious 

a vT C0V6r * deposit notes, bills of exchange and notes romance which, when rediscovered after a long lapse of time was 

ana cheques or a third person, but not promissory notes and accorded an authenticity not chimed by its author or his contem- 

cheques of the donor in favour of the donee, for the donor s signa — r '" ’ ’ 

ture is merely an authority for bis banker to pay, which is re 
yoked by his death 


poranes Dolhnger’s view 15 supported and earned a step further by 
G H Bohmcr (art 1 Konstantinische Schenl ung,” J J Herzog-A 
Hauck Realencyclopodie) , who by an ingenious argument endeavours 
to prove that the Conshtulum was forged in 753, probably by the 
notary Chnstophorus, and was earned with him by Pope Stephen II 
■ the court of Pippin, m 754, with an eye to the acquisition of the 


DONATION OF CONSTANTINE (Donatio Constantin,), 

the supposed grant by the emperor Constantine, m gratitude for * , - _ ^ — - 

his conversion by Pope Silvester, to that pope and his sumessors f xflrc 1 h « te In su PP«rt of this argument it is to be noted that the 
for ever, not only of spiritual sunremarv ! forged document first appears at the ahbev of St Denis where Stephen 

.. T y 7 the other sreat spent the winter of 7 S 4 E Mayer (Die Schenkungen Konstantins und 

patriarchates and overall matters of faith and worship, hut also of Pippins,” Deutsche Zcitschnlt fur Kirchenrecht, 1904), on the other 

temporal dominion over Rome, Italy and “the provinces, places ,iand > denies that tl,e Constitution can have been forged before the 
and imlaltS of the western regions” myx the iconoclastic decrees of the council of Constantinople of 

k,j o — - tr „ 1 -alation of the supposed 

n the forgery, to that 



DONATISTS 


issued by Constantine V, pointing out the efforts made by the Byzan- 
tines between 756 md the synod of Gentilly in 767 to detach Pippin 
from the causL of Rome and the holy images The forgery thus had 
a double object as a weapon against Byzantine heiesy and as a defense 
of the papal patrimony As the result of an exhaustive analysis of 
the text and of the political and leligious events of the time, Mayci 
comes to the conclusion that the document was forged about 775, ie , 
at the time when Charlemagne was beginning to reverse the policy by 
which in 774 lie had confirmed the possession of the duchies of Spoleto 
and Benevento to the pope The defense of the new Western Empire 
from Byzantine attacks was probably the original purpose of this 
forgery, but it should not be forgotten that its importance and use in 
disputes between the papacy and the secular power did not begin until 
the 11th centuiy None ot the pioblcms regarding the souiccs, place 
and dite of the forgeiy, or its purpose have yet been definitely solved 

In addition to works already mentioned, see Joseph von Hergen 
rother, Catholic Church and Christian State (Freibuig 1m Breisgau, 
1872, Eng trans 2 vols , 1876), W Maitens, Die romi che Frage 
unler Pippin u Karl d Gros en (Stuttgart, 1881), with text, L 
VVeilind, “Die Konst Schenkung” in Zcthchr ] Kirchenrecht, xxii 
(1887-1888), maintaining that the Constitutum was forged at Rome 
between 813 and 875, in connection with the papal claim to crown 
the emperors, with text, Friedrich, Die Konst Schenkung (Nord 
lingen, 1889), with text, W Martens, Die jalsche Generalkon^esswn 
Konstantins des Grossen (Munich, 1889), G Kruger, “Die Frage der 
Entstehungszeit dcr Konst Schenkung,” m Theologtsche LiUratur 
zeitung, xiv (1889) , Laurentius Valias treatise was issued in a new 
edition, with French translation and historical introduction, by A 
Bonneau, La Donation de Constantin (Lisieux 1879) J Langcn, ‘ Ent 
stehung und Tendenz der Konstanlmischen Schenkungsurkunde" m 
Histonsche Zeitschnjt jttr Kirchenrecht, 137 sqq , 185 sqq (1889) , 
Locning, ‘Die Entstehung der Konst intmischcn Schenkungsurkunde" 
in Histonsche Zeitschnjt, 193 sqq (1890J , G L Burr in Cambridge 
Mediaeval History, II, 586-587 (1926) (LB He ) 

DONATISTS, a powerful sect which arose m the Christian 
church of northern Africa at the beginning of the 4th century 
In its doctrine it sprang from the same roots, and m its history 
it had 111 many things the same character, as the earlier Novatians 
The predisposing causes of the Donatist schism were the belief, 
early introduced into the African church, that the validity of 
all sacerdotal acts depended upon the personal character of the 
agent, and the question, arising out of that belief, as to the 
eligibility for sacerdotal office of the traditores, or those who hid 
delivered up their copies of the Scriptures under the compulsion 
of the Diocletian persecution, the exciting cause was the election 
of a successor to Mensurius, bishop of Carthage (d 311) Men 
surius had held moderate views as to the treatment of the 
traditores, and accordingly a strong fanatical paity, supported by 
Secundus, bishop of Tigisis and primate of Numidia, had formed 
itself m Carthage in opposition to him There were thus two 
parties, each anxious to secure the succession to the vacant see 
The fnends of the late bishop fixed their choice on Caecilian, the 
archdeacon, and secured his election and his consecration by 
Telix, bishop of Aptunga, before the other party were ready 
for action It had been customary for the Numidian bishops 
to be present at the election and consecration of the bishop of 
Carthage, who as metropolitan of proconsular Africa occupied a 
position of primacy towards all the African provinces Caecihan’s 
party, however, had not waited for them, knowing them to be 111 
sympathv with their opponents Soon after Caecihan’s consecra 
tion Secundus himself with 70 of the Numidian bishops arrived 
at Carthage A synod of Africa was formed, before which Cap 
cihan was summoned, his consecration was declared invalid, on 
the ground that Felix had been a traditor, and finally, having 
refused to obey the summons to appear, he was excommunicated, 
and the “reader” Majorinus consecrated in his stead 

To investigate the dispute Constantine issued a commission 
to five Gallic bishops, under the presidency of Melchiades, bishop 
of Rome Ten bishops appeared on each side, the leading repre- 
sentative of the Donatists being Donatus of Casae Nigrae The 
decision was entirely in favour of Caecilian, and Donatus was 
found guilty of -various ecclesiastical offences An appeal was 
taken and allowed, but the decision of the synod of Arles in 314 
not only confirmed the position of Caecilian, but greatly strength 
ened it by passing a canon that ordination was not invalid because 
performed by a traditor, if otherwise regular Felix had pre 
viously been declared innocent after an examination of records 
and witnesses at Carthage A further appeal to the emperor in 
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person was heard at Milan in 316, when all points were finalh 
decided in favour of Caecilian, probably on the advice of Hosius 
bishop of Cordova Henceforward the power of the state was 
directed to the suppression of the defeated party Persistent 
Donatists were no longer merely heretics, they were rebels and 
incurred the confiscation of their church property and the for 
fciture of civil rights 

The attempt to destroy the sect by force had the result of 
intensifying its fanaticism Majorinus, the Donatist bishop of 
Carthage, died in 315, and was succeeded by Donatus, surnamed 
Magnus, a man of great force of character after whom the move- 
ment was named, and under whose influence it gained fresh 
strength from the opposition it encountered In 321 Constantine 
seeing probably that he had been wrong in abandoning his usual 
pobey of toleration, sought to retrace his steps by granting the 
Donatists liberty to act according to their consciences, and 
declaring that the points in dispute between them and the 
orthodox should be left to the judgment of God This wise policy, 
to which he consistently adhered to the close of his reign, was not 
followed by his son and successor Constant who, aftei repeited 
attempts to win over the sect by bribes, resorted again to persecu 
tion, many of their bishops falling victims and Donatus and 
others being banished The power which they had been the 
first to invoke having thus declared so emphatically and per 
sistently against them, the Donatists revived the old world alien 
Christianity of the days of persecution, and repeated Tertul 
Inn’s question, “What has the emperor to do with the church?” 
(Quid est imperatori cum e celesta?) 

With the accession of Julian (361) an entire change took place, 
their churches were restored to the Donatists and their bishops 
reinstated, with the natural result of greatly increasing both the 
numbers and the enthusiasm of the party A return to the earlier 
policy of repression was made under Valentiman I and Gratian, 
by whom the churches were again closed, and all assemblies 
forbidden It was not, however, until the commencement of the 
5th century that the sect began to decline, owing largely to the 
rise among them of a group of moderate and scholarly men like 
the grammarian Tychonius, who vainly strove to overcome the 
more fanatical section Against the house thus divided against 
itself both state and church directed not unsuccessful assaults 
In 405 an edict was issued by the emperor Honorius commanding 
the Donatists, under the severest penalties, to return to the Catho 
lie church On the other hand, Augustine, bishop of Hippo, after 
several years' negotiation, arranged a great conference between the 
Donatists and the orthodox, which was held under the authority 
of the emperor at Carthage in 411 There were present 286 
Catholics and 279 Donatist bishops Before entering on the pro 
ccedmgs the Catholics pledged themselves, if defeated, to give 
up their sees, while in the other event they promised to recognize 
the Donatists as bishops on their simply declaring their adherence 
to the Catholic church The latter proposal, though it was re 
ceived with scorn at the time, had perhaps ultimately as much 
influence as the logic of Augustine m breaking the strength of the 
schism The discussion, which lasted for three days, turned ex 
clusively upon the two questions that had given rise to the schism 
— first, the question of fact, whether Felix of Aptunga who con 
secrated Caecilian had been a traditor, and secondly, the question 
of doctrine, whether a church by tolerance of unworthy members 
within its pale lost the essential attributes of purity and catholicity 
The Donatist position, like that of the Novatians and, earlier, 
of the Montamsts (q v ) was that the church is a society of 
holy persons, and that the mark of the true church is to guard 
the essential predicate of holiness by excluding all who have 
committed mortal sin, the Catholic standpoint was that such 
holiness is not destroyed by the presence of unworthy members 
in the church but rests upon the divine foundation of the church 
and upon the gift of the Holy Spirit and the communication of 
grace through the priesthood In the words of Optatus of Milevi, 
sanctitas de sacramentis colligitur, non de superbui persomnm 
pondera And the much wider diffusion of the orthodox church 
was also taken as practical confirmation that it alone possessed 
what was regarded as the equally essential predicate of catholicity 
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The decision of Marcelknus, the imperial commissioner, was in 
favour of the Catholic party on both questions, and it was at once 
confirmed on an appeal to the emperor The severest penal 
measures were enforced against the schismatics, m 414 they were 
denied all civil rights, in 415 the holding of assemblies was for 
bidden on pain of death But they lived on, suffering with their 
orthodox brethren in the Vandal invasions of the 5th century, 
and like (hem Finally disippeanng before the Saracen onslaught 
two centuries later 

Biuliography — F or contemporary sources see Optatus MiLvitanus 
Dc Scktstnale Donatistarum adversus Partnentanum, written c 368 
(Migne, Patrologia Laima, vol xi ) , and several of the works of 
Augustine Among modern authorities reference should be made to 
O Bardenhewer, Ceschtchle der altkirchlichen Lileratur, III 488-98, 
IV, 467-73, J12 f, J Chapman, Donalus the Great and Donalus of 
Casae in Revue Benedictine 26 (1909) 13-23, P Monceaux, IDslotn 
lUUratre de l’ \fnqne chrctienne, IV and VI (1913 md 1923) , H von 
Soden, Urkunden *ur Enlslehunggeschtchle des Donaltsmus (1913) 
DONATUS, AELIUS, Roman grammarian and teacher of 
rhetoric, flourished in the middle of the 4th century ad He was 
the tutor of St Jerome Of his numerous works, the following 
arc extant the Ars grnmmatica, most of his commentary on 
Terence (a compilation irom other commentaries), but prob- 
ably not in its original form, and a few fragments of his notes 
on Virgil, preserved and severely criticized by Servius, together 
with the preface and introduction, and life of Virgil The Ars, 
though having Little claim to originality, and based on the au 
thorities used by Charisius and Diomcdes, became so popular as 
a school book that in the middle ages the writer’s name became 
a common metonymy (in the form dotu,t) for any rudimentary 
treatise It is extant in the form of an Ars Minor, which only 
treats of the parts of speech, and an Ars Motor, which deals with 
grammar in general at greater length 

Atlms Donatus is to be distinguished from Tiberius Claudius 
Donatus, the author of a commentary ( InterpretaUones ) on the 
Aeneid (of far less value than that of Servius), who lived about 
50 years later 

The best text of the Ars and the commentaries upon it by Servius 
and others is in H Keil, Grammatici Lotiru, iv , of the commentary 
on Terence there is an edition by P Wessner (1902, Teubner series) 
with bibliography and full account of mss See generally E A 
Grafenhan, Geschchte der klossischett Phdologte m Altertum iv 
(1830) , P Roscnstock, De Donato, Terrenlt explicatore (1886) , 
H T Karsten, De Comm Don ad Terentt Jabulas origtne et com - 
positione (Leyden, 1907) For the commentary of Tiberius Donatus 
see O Ribbeck, Prolegomena to Virgil, Grafenhan (as above), and 
V Burkas, De Tiberii Claudu Donah tn Aeneidem comtnenlarw 
(1889) The text will be found in G Fabncius's edition of Virgil 
(1561), cd by H George, 1 (1903 foil) See also R Sabbadim, Stona 
t Cniica dt Test Laiitn (Catania, 1914), dealing with the mss of the 
commentaries of Aehus and Tiberius 
DONAUWORTH, a town of Germany in the Land of Ba 
varia on the left bank of the Danube, at the confluence of the 
Wornitz, 25 mi N of Augsburg by rail and at the junction of lines 
to Ulm and Ingolstadt Pop (1939) 6,041 It grew up during the 
nth and 12th centuries under the protection of the castle of 
Mangoldstein, and became for a time m the 13th a seat of the 
duke of Upper Bavaria The town received the freedom of the 
Empire in 1308, and resisted the encroachments of Bavaria till 
1607, when the duke of Bavana was authorized to punish the Prot- 
estant inhabitants for their interference with the abbot of the 
Heihg-Kreuz In the Thirty Years’ War it was stormed b> Gus- 
tavos Adolphus (1632), and captured by King Ferdinand (1634) 
Important battles were fought m the neighbourhood tn 1704 and 
in 1805 The imperial freedom restored to the town by Joseph I 
in 170 S was again lost bv reincorporation with Bavaria m 1714 
The Kloster Kirche (monastenal) a Gothic edifice, the church ot 
the former Benedictine abbey, Heilig Kreuz, the Gothic town hall 
and the so called Tanz-haus, which now includes both a theatre 
and a school are notable The industries include machinery, brew- 
ing and saw -milling, the place is a river port, and trade is m agri- 
cultural produce 

DON BENITO, a town of western Spam, in the province of 
Badajoz', near the left bank of the nver Guadtana, on the Ma- 
urjd-Badajoz-Lidxin riilniy Pop (1940) 30,613 (mun , 20,931) 
Don Benito, centre of a fertile district, dates from the 15th cen- 


-DONDERS 

tury, when it was founded by refugees from Don Llorente, driven 
out of their own town by floods from the Gu idiana Besides man 
ufactures of oil, soap, flour, linen, lace and cloth, it has an active 
trade in wheat, cattle, wine and fruit, especially melons 

DONCASTER, market town, county borough, Doncaster par 
hamenlary division, West Riding, Yorkshire, England, 156 mi 
N of London Pop (cst 1938) 71,600 Area 122 sq mi It 
lies astride the ridge dividing the watershed of the rivers Don 
and Trent It is the centre of a large coal mining area and an 
important station on the L N E railway, whose principal locomo- 
tive and carnage works are here It is also served by the 
L M S railway, stands on the Great North road, and the river 
Don affords water communication with the Humber and Goole 
The parish church of St George (architect Sir G G Scott) oc 
cupies the site of an older structure, destroyed by fire m 1S53 It 
is a fine cruciform structure of Decorated character, with a cen- 
tral tower 170 ft high, and contains a fine organ St James’s 
church was erected by the same architect and Lord Grimthorpe 
Other important buildings are the guildhall, mansion house, pub 
lie library, school of art, technical college, corn exchange and 
market hall The grammar school was founded in 1553 and has 
been greatly enlarged There is a large high school for girls and 
a school of art, while some of the elementary schools are the 
finest in the country 

The Doncaster racecourse lies 1 mi S E of the town and is 
owned and managed by the corporation The old course is 1 mi 
7 fur 70 yd long, the Sandall mile was added in 1892 and the 
straight mile in 1912 Race meetings are normally held in Sep 
tember, October and May In September the St Leger race, 
which originated in 1776, is run The grandstand was erected in 
1777 but there are several other stands Systems of electric tram- 
ways, trolley vehicles and motor omnibuses connect the borough 
with the coal mining towns m the neighbourhood, there being 
about two dozen coal mines within a 10 mile radius Agricultural 
trade is extensive, though coal working is the principal industry, 
and there are iron, brass, wagon, wira and agricultural machine 
works, toffee and chocolate works, wall paper works and a wool- 
len mill Adjoining the borough are the Saxon and Norman rums 
of Comsbrough castle and the remains of the Norman Tickhill 
castle The town contains free libraries, a museum and art gallery, 
six public parks and a municipal swimming bath 

History —There was a Roman station here, and numerous re- 
mains of the Roman period have been found In the reign of Ed- 
ward the Confessor, Doncaster belonged to Earl Tostig, but be 
fore 1086 it had been granted to Robert, earl of Mortain, whose 
successor William was attainted for treason m the time of Henrv 
I The overlordship then fell to the crown, and the families of 
Fossard, Mauley and Salvm successively held the manor as 
underlords Doncaster was evidently a borough held of the crown 
for a fee farm rent before 1194, when Richard I granted and 
confirmed to the burgesses their soke and town to hold by the 
ancient rent and by 25 marks yearly The town was incorporated 
m 1467 by Edward IV In 1623 Ralph Salvm tried to regain the 
manor of Doncaster from the mayor and burgesses who, fearing 
that the case would go against them, agreed to pay about £3,000, 
in return for which he gave up his claim Charles II in 1664 gave 
the town a new charter, hut since this was not enrolled, the bur- 
gesses obtained another charter from James II m 1684 by which 
the town was governed until the Municipal Corporation act It 
was created a county borough in 1927 In 1200 a fair at Don- 
caster on the vigil and day of St James the Apostle was con 
firmed, and by the charter of 1194 the burgesses received li 
cence to hold a fair on the vigil, feast and morrow of the Annun 
ciation These fairs were confirmed by Henry VII in 1505 The 
fairs and markets are still held under these charters 
DONDERS, FRANZ CORNELIUS (18x8-1889), Dutch 
ophthalmologist, was born on May 27, 1S18, in Tilburg, and 
studied at Utrecht where, after being an army surgeon, he be- 
came piofessor of physiology m 1847 From 1852 onwards he 
specialized m ophthalmology to which belong his studies of the 
muscat vohtantcs (1847), the relation between convergence of 
visual axes and accommodation (1848) regeneration of the cornea 
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(1848), h> permelropia (1858), ametropia (i860), astigmatism 
(1862) His The Anomalies of Refraction and Accommodation 
was published in England m 1864 Donders died in Utiecht on 
March 24, 1889 

See E Clarke, A Brief Review of the Work of Donders (1914) 
DONEGAL, a county in the extreme north west of Eire 
bounded north and west by the Atlantic ocean, east by Lough 
Tov-lt and the counties Londonderry and Tyrone, and south bv 
Donegal bay and the counties Fermanagh and Leitrim The area 
is 1,865 ^q nil Pop 1,1936) 142,310 
Geology — The rocks of the county are chiefly igneous or 
archaean and, structurally, it is a continuation of the Scottish 
Highlands, the same north-east-south-west structural lines domi 
nating both, as a result, probably, of post Silurian (“Ciledoman”) 
earth movements The archaean aiea usuall> forms the highest 
land, with quartzite standing out in white summits at Erngil 
(2,466 ft ) in the western or Derryveagh mountains, to the south 
of which is lower land towards Gwcebarra bay, mostly formtd by 
igneous rock which stretches north eastwards along a valley with 
long lakes, and separates the Derryveagh from the Glendowan 
mountains, the latter again archaean An important synchne of 
carboniferous sandstone and limestone forms the north east 
shoics of Donegal bay, and another one, or another part ol the 
same one, forms the shores of Lough Foyle in Co Londonderry 
and is continued south Beyond the Donegal bay syncline, to the 
north east, is a high igneous mass (Bluestack, 2,2 9 ft ) Much ot 
the drainage is carried to the Foyle by the Derg and Finn nvers 
Donegal includes the high Imshowen peninsuh between Lough 
Swilly and Lough Foyle, formed mainly of archaean rocks 
(Slieve Snaght, 2,019 ft ), with some carboniferous along Lough 
Foyle Lough Swilly is a marked feature, its upper part is related 
to the synclinal lines of Donegal bay and runs south west north 
east, its lower part turns out of this direction, and is a feature 
related to the unequal denudation of igneous and archaean rocks 
and the general coastal sinking which has contributed so much to 
the complexity of Donegal’s coast line 
History — The greater part of Donegal was anciently called 
Tyrconnell (q v ) or the country of Conall , and it was sometimes 
called 0 Donnell’s country, after the head chieftains of the dis 
trict This district was formed into the county of Donegal in 
the reign of Queen Elizabeth, m 1585, by the lord deputy, Sir 
John Perrot At the head of Lough Swilly, on the summit of a 
hill 802 ft high are some remains of a fortress or palace of the 
northern Irish kings These are known as the Gnanm of Aileach 
and evidently date from a period prior to the 12th century On 
Tory island there are one of the best specimens of a round tower 
and other remains Numerous rums of castles along the coast 
prove that much attention was formerly paid to the defence of the 
country from invasion The principal are Kilbarron castle, near 
Ballyshannon, Donegal castle and Burt castle Traces of religious 
houses, some only m traditionary or documental records, are nu- 
merous , the ruins of that of Donegal, founded in 1474, may still 
be seen At Raphoe, 5 m N W of Lifford, is the cathedral of a 
former diocese united to that of Derry In 1835 
Industries — The soil of the greater portion of the county, * e , 
the granite, quartz and mica slate districts, is thin and cold, while 
that on the carboniferous limestone is warm and friable In most 
parts of the West the patches of glacial drift form the only agn 
cultural land Owing to the boggy nature of the a oil, agriculture 
has not made much progress, although in certain districts (Gwec- 
dore, for instance) much land has been brought under cultivation 
through the enterprise of the proprietors Wheat and barley are 
quite an inconsiderable crop, and in this, as well as in other 
respects, Donegal is much behind the rest of Ulster It beats, 
however, a more favourable comparison as regards its live stock, 
as cattle, sheep and poultry are extensively kept 
The linen manufacture affords employment to a number of 
inhabitants, especially at Raphoe, while the manufacture of excel- 
lent homespun, woollen stockings and worked mushn is carried on 
fairly extensively The trade in these manufactures and in the 
domestic produce of the county finds its principal outlets through 
the port of Londonderry and the inland town of Strabane Co 


Tyrone The deep sea fisheries ne important and are centred 
at Killybegs, Gweedore and Rithmullen The salmon fishery is 
also prosecuted to a considerable latent, the pimupal seats of the 
trade being at Ballyshannon and Letterkcnny Bog non ore is 
rused as a gas-purifier, ind tile schist has been worked for 
steatite at Crohy Head The line grained sandstone of Mt 
Charles, neai Donegal, is a well known building stone, and the 
granites of the north west have attracted much attention 
Most of the railway lines are owned jointly by the GN rail- 
way (Ireland) and the IMS lailway, and are controlled by the 
Co Donegal joint committee The chief branch leaves the Great 
Northern line from Londonderry to Omagh at Strabane Trim 
Stranorlar one line follows the upper Tinn valley and serves 
Glenties, whilst inothei hue utilizes a gap to the south west and 
communicates with Doncg il F rom here local lines serve the fish 
ing villages and resorts mound Donegal bay Letterkenny is also 
connected with Strabane by rail I he county town is Lifford, prac- 
tically a suburb of Strabane in Co Tyrone Other important 
towns are letterkenny (2,049;, Ballyshannon (2,223) and Bun- 
crana (2,795) The Revision of Constituencies \ct (1935) as 
signed to East Donegal four numbers and to West Donegal three 
members in Dail Eireann 

DONEGAL, a smill seaport and market town of Co Done- 
gal Eire, at the head ot Donegal bay and the mouth of the 
river Eask Pop (1936) 1,3x5 There are ruins of a Jacobean 
castle (1610) on the site of a fortress of the O’Donnells of Tyr- 
connell, and of a Franciscan monastery (founded in 1474), at 
which weie compiled the famous Annals of the Four Masters, a 
record of Irish history, completed m 1636 Donegal received a 
charter from James I The name is said to allude to a settlement 
of the Northmen Tiade is hindered by shoals, which render 
difficult the approach to the harbour 
DONELSON, FORT, an entrenched camp at Dover, Tenn , 
USA, erected by the Confederates m the Civil War to guard 
the lower Cumberland river, and taken by the Federals on Feb 
16, 1862 It consisted of two continuous lines of entrenchments 
on the land side, and water batteries commanding the rivet 
After the capture (Feb 6) of Fort Henry on the lowei Tennes 
see the Union army under Brig gen U S Grant moved to invest 
Donelson, two divisions marching overland while the third went 
by watei, and the gunboat flotilla (Commodore A H Foote) 
descended the Tennessee and ascended the Cumberland to meet 
him Albert Sidney Johnston, the Confederate commander m 
Kentucky, dividing his army, had retired himself to Nashville and 
had thrown a large garrison under Gen Tlovd into Donelson, and 
Grant was at first outnumbered, though continually reinforced, 
the latter hid at no time more than three men to the Confed 
erates’ two The troops of both sides were untrained but eager 
On Feb 12 and 13, 1862, the Union divisions, skirmishing 
heavily during the second day, took up their positions investing 
the fort, and on the 14th Foote’s gunboats attacked the water 
batteries The latter received a severe repulse, Foote himself 
being amongst the wounded, and soon afterwards the Confed 
erates determined to cut their way through Grant’s lines On the 
15th Gen Pillow attacked the Federal division of McClernand and 
drove it oft the Nashville road , having done this, however, he 
halted, and even retired Grant ordered Gen C F Smith’s divi- 
sion to assault a part of the lines which had been denuded ot its 
delenders m order to reinforce Pillow Smith personally led his 
young volunteers m the charge and earned all before him The 
Confederates returning from the sortie were quite unable to 
shake his hold on the captured works, and, Grant having rein- 
forced McClernand with Lew Wallace’s division, these two gen- 
erals reoccupied the lost position on the Nashville road On the 
16th, the two senior Confederate generals, Floyd and Pillow, 
having escaped by steamer, the infantry left m the fort under 
Gen S B Buckner suirendered unconditionally The Confed- 
erate cavalry under Col Forrest made its escape by road The 
prisoners numbered about 15,000 out of a total of 18,000 
See “Fort Donelson," Military Historian and Economist, vol 1, 
p 33-62 {Cambridge, Mass, 1916), and "Campaign Against Forts 
Henry and Donelson," Coast Artillery Journal, vol btvu, p 389-404 
(Hampton, Va , 1927) 
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DONGA, a Bantu word fo-r a narrow watercourse or eroded 
gully Adopted by Europeans in S Africa from the Kaffirs, it 
was applied to similar ravines or watercourses elsewhere It is 
almost equivalent to the Arabic khor, which also means the dry 
bed of a stream and to the Indian nullah ("properly a watercourse) 
DONGAN, THOMAS set Limerick, Thomas Dongan 
DONGOLA, a district in the Northern province of the Anglo- 
Egyptian Sudan, lies wholly in the region formerly known as 
Nubia and extends along both banks of the Nile from about 18° 
N to 20° N The rainfall is very slight, and the area of fertility 
is mainly confined to the lands watered by the Nile, and to the 
Wadi el Kab (Gab), west of and parallel to the Nile Farther 
west is the extensive plateau of Jebel Abiad, and beyond, some 
250 mi due west of Debba is Bir Natrun, or Bir Sultan, a valley 
whence natron is obtained In this desert region is found the 
addax, the raiest of Sudan antelopes The principal market towns 
are Argo, Dongola and Kareima but the administrative hcadquar 
ters are at Merowe (or Merawi) on the left bank of the Nile a 
few miles below the 4th cataract Other towns of local impor- 
tance are Khandaq, Debba and Korti whence sLart caravan routes 
to Darfur, Kordofan and Omdurman Old Merawi, on the right 
bank of the Nile, and Sanam Abu Dom, on the left bank, indicate 
the site of the Ethiopian city of Napata Trom Kareima, on the 
right or northern bank of the Nile, 6 mi above New Merawi, a 
railway (opened in March 1906) runs to join the main Sudan 
government line at Abu Hamed From Kareima downstream the 
Nile is navigable to Kernna, just above the 3rd cataract 

The Danagla are Nubians m type and language, but have a large 
admixture of Arab, Turk and other blood They are great agri 
culturists and keen traders and were notorious slave dealers 
Upstream from Korti the inhabitants are Sliaigia (sons of Shaik) 
and the Nubian tongue is replaced by Arabic Of the semi 
nomadic tribes the "hief are the Hawawir, Kabbabish and Gar 
ransh 

History — Dongola was once part of the empire of Ethiopia 
(q v ), Napata being one of its capital cities Trom about the 
beginning of the Christian era the chief tribes were the Blem- 
myes and the Nobatae The latter became converted to Chnsti 
anity about the middle of the 6th century A chieftain of the 
Nobatae, named Silko, before the close of that century, con 
quered the Blemmyes, founded a new state, made Christianity 
the official religion of the country, and fixed his capital at (Old) 
Dongola This state, generally known as the Christian kingdom 
of Dongola, lasted for eight or nine hundred years Christianity, 
after the wars of Silko, spread rapidly, and when the Arab con- 
querors of Egypt sought to subdue Nubia they met with stout 
resistance Dongola, however, was captured by the Muslims in 
652, and the country laid under tribute ( bait ) — 400 men having 
to be sent yearly to Egypt Tins tribute was paid when it could 
be enforced, sometimes the Nubians gamed the upper hand, as 
in 737 when their king Cyriacus, marched into Egvpt to redress 
the grievances of the Copts By the close of the iolh century the 
Nubians seem to have regained almost complete independence 
They did not, however, possess any part of the Red Sea coast, 
which was held by the Egyptians, who, during the 9th and 10th 
centuries, worked the emerald and gold mines between the Nile 
and the Red sea The kingdom, according to the Armen tun 
historian Abu Sahh, was in a very flourishing condition in the 
12th century It then extended from Aswm southward to the 
4lh cataract, and contained several large cities Gold and copper 
mines were worked The liturgy used was m Greek In 1173 
Shams ed Daula, a brother of Saladm, attacked the Nubians and 
captured the city of Ibnm (Pnmis) The Egyptians retired, and 
for about too years the country was at peace In 1275 the Mame- 
luke sultan Bibars aided a rebel prince to oust his uncle from 
the throne of Nubia, the sultans Kalaun and Nasir also sent ex 
peditions to Dongola which was several times captured Though 
willing to pav tribute to the Muslims, the Nubians clung tena- 
ciously to Christianity and, despite Arab raids, the country ap 
pears during the i.th and 13th centuries to hive been f urly ptos 
porous It is not certun how far south the authority ot the 
Dongola kingdom (sometimes known as Mukaira) extended 


Another Christian state, Aloa (Aiwa), with its capital Soba on 
the Blue Nile, was its near neighbour on the south 

Cut off from free intercourse with the Copts m Egypt, the 
Nubian Christians at length began to embrace Jewish and Mo 
hammedan doctrines The decay of the state was hastened by 
dissensions between Mukarra and Aloa, but the Nubians were 
strong enough to invade upper Egypt during the reign of Nawaya 
Krestos ( 134 2-7 2 ), because the governor of Cairo had imprisoned 
the patriarch of Alexandria The date usually assigned for the 
overthrow of the Christian kingdom is 1351 Only the northern 
part of the country (as far as the 3rd cataract) came under the 
rule of Egypt Nevertheless, according to Leo Africanus, at the 
close of the 13th century Christianity and native states still sur 
vived in Nubia, and in the 16th centurv the Nubians sent mes- 
sengers to Abyssinia to Father Alvarez, begging him to appoint 
priests to administer the sacraments to them — a request he was 
unable to grant Thereafter the Nubian Church is without rec 
ords The region between Dongola and Shendi appeals to have 
been depopulated In the north the Turks introduced in the 
16th century numbers of Bosnuns, whose descendants ruled the 
district, paying a nominal allegiance to the Porte At Ibnm 
Mahass, and elsewhere along the banks and on the islands of 
the Nile, they built castles, now in rums South of Hannek the 
kings of Sennar became overlords of the country As the power 
of the Sennan declined, the Shaigia (or Shaikiyeh) attained pre- 
eminence m the Dongola district 

About 1812 Mamelukes fleeing from Mohammed All, the pasha 
of Egypt, made themselves masters of part of the country, de 
stroying the old capital and building a new one lower down the 
Nile In 1820 both Mamelukes and Shaigia were conquered by 
the Egyptians, and the Dongola province annexed to Egypt 

After the failure of the British relief expedition of 1884-83 
and the Mahdist capture of Khartum it was decided to with 
draw to the region of the 2nd cataract, and the Dongola province 
was evacuated The British vanguard left Dongola town m June 
1885 and the Mahdists occupied it at the end of August They 
held the province for 11 years, during which its northern villages 
were depopulated and their riverside lands laid waste It was re 
occupied bv Kitchener's forces in 1896, Dongola being recaptured 
on Sept 23 It remained a province of the Anglo Egyptian Sudan 
until 1936 when it was incorporated as a district in the Northern 
province Its principal product is dates oblamed from approxi 
mately 1,000,000 date trees (L M B , X ) 

Bibhocraphy— Burckhardt, Travils m Nubia (1819) W S 
Churchill, The River War (1899) , Naum Bey Shucair, History and 
Geography of the Sudan (Arabic, 1903) , E A Wallis Budge, The 
Egyptian Sudan (1907), and Nile 6- Tigris (19m), C M Frith, 
Irchaeological Sttivey of Nubia (1913) , P F Martin, The Sudan m 
Evolution (1921), A R Dugmore, The Vast Sudan (1924), also the 
annual government reports and the official Sudan Handbook 

DONGOLA, a town of the Anglo Egyptian Sudan, which 
gives its name to a district It is situated on the west bank of 
the Nile, about 43 nu above the third cataract, in ig° io' N , 
30° 29' E It is 1,082 mi S of Cairo by river and 638 mi N of 
Khartum by the same route It is a small, mud built market 
town, the headquarters of the Rural District council Lignite is 
found on the east bank of the Nile opposite the town Founded 
c 1812 by Mamelukes who fled to Nubia from the persecutions 
of Mohammed All, the town is called Dongola Ordi (Dongola 
Camp) to distinguish it front Dongola Agusa (Old Dongola) 
which it supplanted The Malidi Mohammed Ahmed was a native 
of Dongola In 1884-1883 the town was the base of the British 
troops in their advance on Khartum 

Dongola Agusa, 73 mi upstream from New Dongola now a 
heap of ruins, was the capital of the Nubian state usually called 
the Christian kingdom of Dongola An Arab historian of the nth 
century describes it as a large city with many churches, fine 
houses and wide streets It is said to have been finally destroyed 
by the Mamelukes 

DONIZETTI, GAETANO (1797-184S), Italian musical 
composer vva-, born at Bergamo on Nov 29, 1797 He studied 
at Naples under Simon Mayr, the operatic composer, and then 
under Mattel at Bologna After Ins return to Bergamo, his father 
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insisted upon his giving lessons in order to earn his living Don 
izetti i evoked and enlisted m the army His regiment was quar 


tered at Venice, and here the young composers first opera, Enrico whom took the story into I'r : 


529 

was apparently more popular in Italy than m Spain, and was fre 
quently given m pantomime by Italian actors, a company of 


1657 It was dramatized by 


comte di Borgogna, saw the light 
The success of this work, and of a second opera brought out 
in the following year, established Donizetti’s reputation He ob 


Dorimond in 1659 ind by De Vilhers m 1661, their attempts 
suggested Le Festm de Pierre (1665) to Mohere, who substituted 
prose for verse, reduced the supernatural element, and intcr^ 


tamed his discharge from the aimy, and henceforth his opens pointed new comic effects The story was introduced in o Cng 
followed each other in rapid and uninterrupted succession at the by Sir Aston Cokam in his unreadable Tragedy of Ovut (1 9;, 

rate of three or four a year Although he had to contend sue- and was the theme of The Libertine ( 16 7 6 ) by Snadwct 
cessively with two such dangerous rivals as Rossini and Bellini Burlador was recast, but not improved, bv Antonio cle Zamora 
he succeeded in taking firm hold of the public, and the bril early m the 18th century, and a hundred years later the charac er 
bant reception accorded to his Anna Bolcna at Milan, where Pasta was endowed with a new name in Esproncedas Estwlmnte He 
and Rubini appeared in it, earned his name beyond the limits of Salamanca But the most cunous resuscitation of the type in 
his own country In 1835 Donizetti went for the first time to Spain is the protagonist in Zorrilla’s Don Juan Ttnono, w ic is 


Pans, where, however, his Marino Faltero failed to hold its own usually played in all large cities during the first week in Novem- 
against Bellini’s Punt am, then lecently produced at the Theatre her, and has come to be regarded as an essentially national work 
Itahen The disappointed composer went to Naples, where the It is in fact little moie than an adaptation of the elder Dumas 
enormous success of his Lucia di Lammermoor 11835) consoled Don Juan de Marana, which, in its turn, derives chiefly irom 
him for his failure in Paris Returning to Paris he produced at Merimce’s novel, Les Ames du Purgatoire Byron s Don Juan 
the Opera Comique what proved eventually his most popular resembles Ulloa’s murderer in nothing but his name 
opera, La Fille du regiment, but it was not till after the work had The sustained popularity of the Don Juan legend is undoubtedly 
made the round of the theatres of Germany and Italy that it due in great measure to Mozart’s incomparable setting of Da 
found favour with the Trench A revival m Pans of his Lucrezia Ponte’s mediocre libretto In this pale version of El Burlador lie 
Borgia , produced at Milan in 1833, was interrupted by Victor Sevilla the French romantic school made acquaintance with Don 
Hugo’s claim for infringement of copyright, and thf libretto was Juan, and hence, no doubt, the works of Merimee and 'Jeimas 
altered La Favorita, generally considered Donizetti’s masterpiece, already mentioned, Balzac’s Elixir d une longue we, and Allred 
was produced in 1840 His next important work, Linda di de Musset’s Unt Matinee de Don Juan and Namoum The 
Cltamoumx, was written for Vienna, where it was received most legend has been treated subsequently by Flaubert and Barbey 
favourably in 1842, and the same success attended the production d’Aurevilly in France, by Landau and Heyse m Germany, by 
of Don Pasquale in Pans m 1843 Soon after this event the first Saclicr Masoch m Austria and m a highly modernized form by 
signs of a fatal disease, cau ed to a great extent by overwork, G B Shaw {Mail and Superman) It has always fascinated com 
began to show themselves The utter failure of Don Sebastian, posers Mozart’s Don Giovanni has annihilated the earlier operas 
a large opera produced soon after Don Pasquale, is said to have of Le Tellier, Righim, Tritto, Gardi and Gazzamga, but Gluck s 
hastened the catastrophe A paralytic stroke m 1844 deprived ballet music still survives, and Henry Purcell s setting— the oldest 
Donizetti of his reason, and for four years he lingered on in a of all — has saved some of ShadwelTs insipid lyrics from oblivion 
state of mental and physical prostration A visit to his country Bnuooumr-J de Simone Brouwer, Dmi Giovanni netU poena 
was proposed as a last resource, but he reached his native place Farindh, Cuatro pain bras sobre Don Juan 

only to die there on April 1, 1848 y [ a uteratuia donjuanesca del porvemr in the Homtnaje & Meninda 

The sum total of his operas amounts to sixty four The large 3, Pelayo (Madrid, 1899), vol 1, pp 205-22 
number of his works accounts for many of their chief defects DONKEY see Ass 

His rapidity of working made all revision impossible It is said DONKEY-ENGINE A steam engine of small or moderate 
that he once wrote the instrumentation of a whole opera within power which works a crane or hoist, chiefly on board ship, to 
thirty hours And yet it may be doubted whether more elabora handle cargo and luggage The steam is supplied by a donkey- 
tion would have essentially improved his work, for the dramatic boiler instead of being taken from the mam boilers A donkev 
last act of the Favotita, infinitely superior to the preceding ones, pU mp is of very compact design, and suitable for being bolted to 
Is also said to have been the product of a single mght a ship’s side, a column or wall, or a boiler It is used for feeding 

Without boasting the sweetness of Bellini or the sparkle of boilers, tanks, vats, etc , and works by the direct action of a steam 
Rossini, Donizetti won the popular ear by his flow of melody driven piston on a plungci in the pump cylinder A flywheel helps 
and by his rare skill in writing for the voice, to which qualities to maintain a steady action of the pump The smallest pumps, 
may be added his power of humorous delineation, as evinced of the type shown {see p 530), deliver about cjogal per hour, and 
in Don Pasquale and L'Eltstr d’amore, which works will probably the largest 4,000 

last as long as anything he ever wrote DONKIN, SIR RUFANE SHAW (1773-1841)1 British 

See F Cicconetti, Vita it G Donizetti (1864), Lettere tnedite di so ldier, son of Robert Donkin (d 1821), joined the army at the 
Gaetano Donizetti (ed Eisner-Eisenhoff, 1897) , Ch Malherbe, Le aKe 0 f ia He was divisional commander in Hastings’ operations 
centenatre de Donizetti (1897), and A Cametta , Domzelti (1907) agamst the Mahrattas (1817-18), receiving the K C B as his 
DONJON, the French term for the keep {q v ) of a mediaeval rewa rd From 1820 to 1821 he administered the Cape of Good 
castle, used in contradistinction to dungeon {q v ), the prison, an u 0 p e -^th success, and named the rising seaport of Algoa bay 
anglicized spelling of the same word Port Elizabeth in memory of lus wife In 1S21 he became lieu- 

DON JUAN, a legendary character, whose story has found tenant general and G C B 
currency m various European countries He was introduced into See Jerdan, National Portraits, vol 
formal literature in the Spanish El Burlador de Sewlla y coirn TrW ' 
dado de ptedra, 1 play which was_ first printed at Barcelona in 


, Gentleman’s Magazine, 


. r DONNAY, CHARLES MAURICE (1859-1945), French 

1630 and is usually attributed to Tirso de Molina, but the story dramatist, was bom of middle class parents in Pans m 1S59 He 
of a’ profligate inviting a dead man to supper, and finding his made his senous debut as a dramatist on the little stage of the 
invitation accepted, was current befoie 1630, and is not peculiar Chat Noir with Phryne (1891), a series of Greek scenes Lysis- 
to Spam The available evidence goes to show that Don Juan is a trata, a four-act comedy, was produced at the Grand Theatre in 
universal type, the subject of local myths in many countries, 1892 with Mine Rdjane in the title part Later plays include Folk 
that he received his name m Spam, and that the Spanish version Entrepnse (1894) > Pension de famille (1894) , Amants (1895), 
of his legend has absorbed certain elements from the French story produced at the Renaissance theatre with Mme Jeanne Granier 
of Robert the Devil The character of Don Juan as the mcarnn- as Claudine Rozeray, La Donloureuse (1897), VAffranche 
tion of perverse sensuality and arrogant blasphemy, may be ton- (1898), Georgette Lcmeumei (1898), Le Torient (1899), at 
sidered as the creation of the author of El Burlador The drama the Comddie Framjaise, Education de prince (1900), and OtseaUx 
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dr passnri. (1904), in collaboration with L Descaves, La Bascule 
(1901) L’Autie danger, it thi Cnmedie Frangaise (1902), Le 
Retour d( Jerusalem (190.5), L’tscaladc (1904), and Paraitre 
(1906) With Aments he won 1 gieat success, and the play was 
hailed by Juks Lunaitre as the Ben mu of contemporary French 
drama Ihe whole senes of plays reflects the various questions 
agitating society at Lhc limt , ind the \ntty dnloiue is written 



A STEADY ACTION (SEE P 529) 

with in apparent carelessness that approximates closely to the 
language of every day Donnay died m Pins, March 31 1941; 

DONNE, JOHN (1573-1631), English poet and divine of 
the reigns of James I, and Charles I, was bom m 1573 m the 
parish St Nicholas Olavc, in the city of London His father 
was a wealthy merchant, who next year became warden of the 
Company of Ironmongers, but died early m 1576 Donne’s 
parents were Catholics, and his mother, Elizabeth Heywood, was 
directly descended from the sister of the great Sir Thomas More, 
she was the daughter of John Heywood the epigrammatist As 
a child, Donne’s precocity was such that it was said ol him that 
“this age hath brought forth another Pico della Mirandola ’ 
He entered Hart Hall, Oxford, Oct 1584, and left it in 1587, 
proceeding, according to Walton, to Cambridge, where he remained 
three years At Oxford began his friendship with Henry Wotton, 
and at Cambridge, probably, with Christopher Brooke Donne 
was “removed to London” about 1590 and in 1592 he entered 
Lincoln’s Inn with the intention of studying the law 

When he came of age, he found himself in possession of a 
considerable fortune, and about the same time rejected the 
Catholic doctrine m favour of the Anglican communion He 
began to produce Satires, which were not printed, but eagerly 
passed from hand to hand, the first three are known to belong 
to 1593, the fourth to 1594, while -the other three are probably 
some years later In 1596 Donne engaged himself for foreign 
service under the earl of Essex, and “waited upon his lordship” 


on board the “Repulse," in the magnificent victory of the nth 
of June We possess several poems written by Donne during 
this expedition, and during the Islands Voyage of 1597 , > n whlch 
he accompanied Essex to the Azores According to Walton, Donne 
spent some turn, m Italy and Spain, and intended to proceed to 
Palestine, “but at his being in the farthest parts of Italy, the 
disappointment of company, or of a safe convoy or the un 
certainty of returns of money into those remote pirts, cLnitd 
him that happiness ” There is some reason to suppose that he 
was on the Continent at intervals between 1595 and the wintei 
of 1597 His lyrnal poetry was mainly the result of these years, 
if we are to believe Ben Jonson, who told Drummond of Haw 
thornden that Donne “wrote all his best pieces ere he was 25 
years old ” At his retum to England he became private secretary 
to Sir Thomas Egerton, the lord keeper (afterwards Lord Ch m 
cellar Ellesmere) m whose family he remained four years In 
1600 he found himself m love with his master’s niece, Anne 
Moie, whom he married secretly in Dec 1601 As soon as this 
act was discovered, Donne was dismissed, and then thrown into 
the rieet prison (Feb 1002), from which he was soon released 
His circumstances, however, were now very much straitened His 
own fortune had all been spent and “troubles did still multiply 
upon him ” Mrs Donne’s cousin, Sir Francis Wooley, offered 
the young couple an asylum at his country house of Pyrford, 
where they resided until the end of 1604 
During the latter part ot his residence in Sir Thomas Egerton’s 
house, Donne had composed the longest of his existing poems, 
Of the Progress of the Soul, not published until 1633 In the 
spring of 1605 we find the Donnes living at Camberwell, and a 
little later m a small house at Mitcham He had by this time 
“acquired such a perfection” in civil and common law that he 
wis able to take up professional work, and he now acted as a 
helper to Thomas Morton m his controversies with the Catholics 
Donne is believed to have had a considerable share in writing the 
pamphlets against the papists which Morton issued between 1604 
and 1607 In the latter year, Morton offered the poet certain 
preferment m the Church, if he would only consent to take holy 
orders Donne, however, although he was at this time become 
deeply serious on religious matters, did not think himself fitted 
for the clerical life It is probable that many, perhaps most, of his 
religious poems and most notably the Holy Sonnets, belong to the 
period from about 1607 to 1612, which was one of mental conflict 
for Donne These exercises were not of a nature to add to 
his income, which was extremely small His uncomfortable 
little house he speaks of as his “hospital” and his “prison”, 
his wile’s health was broken and he was bowed down by the 
number of his children, who often lacked even clothes and food 
In the autumn of 1608, his father-m-law, Sir George More, be 
came reconciled with them, and agreed to make them a generous 
allowance Donne soon after formed part of the brilliant assem- 
blage which Lucy, countess of Bedford, gathered around her at 
Twickenham, we possess several of the verse epistles he addressed 
to this lady In 1609 Donne was engaged in composing his great 
controversial prose treatise, Pseudo-Martyr, printed in 1610, this 
was an attempt to convince Roman Catholics m England that they 
might, without any inconsistency, take the oath of allegiance to 
James I In 1611 Donne wrote a curious and bitter prose squib 
against the Jesuits, entitled Conclave Ignatt To the period be- 
tween 1602 and 1609, belongs the apology for the principle of 
suicide, which was not published until 1644, long after Donne’s 
death This work, Biathanatos, is an attempt to show that "the 
scandalous disease of headlong dying," to which Donne himself 
in his unhappy moods had “often such a sickly inclination,” was 
not necessarily and essentially sinful 
In 1610 Donne formed the acquaintance of Sir Robert 
Drury of Hawsted, who offered him and his wife an apartment 
m his large house in Drury- lane Drury lost his only daugh- 
ter and in xfin Donne published anonymously an extravagant 
elegy on her m two volumes, Anniversaries, separately entitled 
Ihe First Anniversary, An Anatomy of the World, to which he 
idded in 1612 The Second Anniversary , of the Progress of the 
Soul, he threatened to celebrate the “bless&d Maid,” Elizabeth 
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Drury, in a fresh elegy on each anniversary of her death, but 
he happily refrained from the third occasion onwards At the 
close of 16 1 1 Sir Robert Drury determined to visit Pans (but 
not, as Walton supposed, on an embassy of any kind), and he 
took Donne with him When he left London, his wife was expect 
ing an eighth child It seems almost certain that hei fear to have 
him' absent led him to compose one of his loveliest poems 
Sweetest Love, I do not go 
For weanness of thee 

He is said to have had a vision, while he was at Amiens, of his 
wife, with her hair over her shoulders, bearing a dead child in 
her arms, on the very night that Mrs Donne, in London (or more 
probably in the Isle of Wight), was delivered of a still-born 
infant He suffered, accordingly, a great anxiety, which was not 
removed until he reached Paris, where he received reassuring 
accounts of his wife’s health The Diurys and Donne left Pans 
tor Spa in May 1612, and travelled m the Low Countries and 
Germany until September, when they returned to London In 
1613 Donne contributed to the Lachrymae lachrymartm of 
Sylvester an obscure and frigid elegy on the death of the prince 
of Wales, and wrote his famous Marriage Song for St Valentine’s 
Day to celebrate the nuptials of the elector palatine with the 
princess Elizabeth About this time Donne became intimate with 
Robert Ker, then Viscount Rochester and afterwards the infamous 
earl of Somerset, from whom he had hopes of preferment at 
court Donne was now in weak health, and in a highly neurotic 
condition It is probable that at this time he went through a 
spiritual crisis which, after many misgivings on his part, ended 
m a determination to enter the ministry — a course which some 
of his friends had been urging him to adopt for no little time 
At the close of 1614 the king sent for Donne to Theobald sj and 
“descended to a persuasion, almost to a solicitation of him, to 
enter into sacred orders,” but Donne asked for a few days to 
consider Finally, early m 1615, King, bishop of London, “pro 
ceeded with all convenient speed to ordain him, first deacon, 
then priest ” He was, perhaps a curate first at Paddington, and 
presently was appointed royal chaplain 

His earliest sermon before the king at Whitehall carried his 
audience “to heaven, in holy raptures” In April, not without 
much bad grace, the University of Cambridge consented to make 
the new divine a D D In the spring of 1616, Donne was presented 
to the living of Keyston, m Hunts, and a little later he became 
rector of Sevenoaks, the latter preferment he held until his 
death In October he was appointed reader m divinity to the 
benchers of Lincoln’s Inn His anxieties about money now ceased, 
but 111 Aug 1617 his wife died, leaving seven young children in 
his charge Perhaps in consequence of his bereavement, Donne 
seems to have been inspired with a peculiar fervour of devotion 
His fame as a preacher, so well and nobly described by Isaac 
Walton in his Life, spread Of the very numerous sermons 
preached by Donne at Lincoln’s Inn, 14 have survived His health 
suffered from the austerity of his life, and it was probably in con- 
nection with this fact that he allowed himself to be persuaded in 
May 1619 to accompany Lord Doncaster as his chaplain on an 
embassy to Germany Having visited Heidelberg, Frankfurt and 
other German cities, the embassy returned to England at the be- 
ginning ot 1620 

In Nov 1621, James I, knowing that London was “a dish” 
which Donne “loved well,” "carved” for him the deanery of St 
Paul’s He resigned Keyston, and his preachership in Lincoln’s 
Inn (Feb 1622) In Oct 1623 he suffered from a dangerous 
attack of illness, and during a long convalescence wrote lus 
Devotions, a volume published in 1624 He was now appointed 
to the vicarage of St Dunstan’s in the West In April 1625 
Donne preached before the new king, Charles I , a sermon which 
was immediately printed, and he now published his Four Sermons 
upon Special Occasions, the earliest collection of his discourses 
When the plague broke out he retired with his children to the 
house of Sir John Danvers m Chelsea, and for a time he disap 
peared so completely that a rumour arose that he was dead Sir 
John had married Donne’s old friend, Mrs Magdalen Herbert 
for whom bonne wrote two of his most ingenious poems, “The 


Primrose” and “The Autumnal ” The popularity of Donne as 
a preacher rose to its zenith when he returned to his pulpit, 
and it continued there until his death Walton, who seems to have 
known him first in 1624, now became an intimate and adoring 
friend In 1630 Donne’s health, always feeble, broke down com- 
pletely, so that, although in August of that year he was to have 
been made a bishop, the entire collapse of his health made it 
worse than useless to promote him The greater part of that 
winter he spent at Abury Hatch, in Epping Forest, with his 
widowed daughter Constance Alleyn, and was too ill to preach 
before the king at Christmas It is believed that his disease was 
a malarial form of recurrent quinsy acting upon an extremely 
neurotic system He came back to London, and was able to 
preach at Whitehall on Feb 12, 1631 This, his latest sermon, 
was published, soon after his demise, as Death’s Duel He now 
stood for his statue to the sculptor, Nicholas Stone, standing 
before a fire in his study at the deanery, with his winding-sheet 
wrapped and tied round him, his eyes shut, and his feet resting 
on a funeial urn This lugubrious work of art was set up in white 
marble after his death in St Paul’s cathedra], where it may still 
be seen Donne died on March 31, 1631, after he had lain “15 
days earnestly expecting his hourly change ” His aged mother, 
who had lived in the deanery, survived him, dying in 1632 

Donne’s poems were first collected m 1633, and afterwards in 
1635, 1639, 1649, 1630, 1654 and 1669 Of lus prose works, 
Pseudomartyr appeared in 1610, Ignatius, both m Latin and in 
English, 111 16x1 , the Devotions, in 1624, the Juvenilia in 1633, 
the LXXX Sermons m 1640, Biathanatos in 1644, Fifty Sermons 
in 1649, Essays in Divinity 1651 , his Letters to Several Persons 
of Honour, 1651, Paradoxes, Problems and Essays (a reprint of 
Ignatius and the Juvenilia with some new, and some spurious, 
matter), 1652 , and Six and Twenty Sermons, 1661 Izaak Walton’s 
Life of Donne, an admirably written but not entirely correct 
biography, preceded the Sermons of 1640 The principal editor of 
his posthumous writings was his son, John Donne the younger 
(1604-62), a man of eccentric and scandalous character, but of 
considerable talent 

The influence of Donne upon the literature of England was 
singularly wide arid deep, although almost wholly malign His 
originality and the fervour of his imaginative passion made him 
extremely attractive to the younger generation of poets, who 
saw that he had broken through the old tradition, and were ready 
to follow him implicitly into new fields In the 18th century his 
reputation almost disappeared, to return, with many vicissitudes 
in the course of the 19th The first impression of an unbiassed 
reader who dips into the poems of Donne is unfavourable He is 
repulsed by the intolerably harsh and crabbed versification, by 
the recondite choice of theme and expression, and by the oddity 
of the thought In time, however, he perceives that behind the 
fantastic garb of language there is an earnest and vigorous mind, 
an imagination that harbours fire within its cloudy folds, and an 
insight into the mysteries of spiritual life which is often startling 
Donne excels m brief flashes of wit and beauty, and in sudden 
daring phrases that have the full perfume of poetry m them 
Some of his lyrics and one or two of his elegies excepted, the 
Satires are his most important contribution to literature They 
are probably the earliest poems of their kind in the language, 
and they are full of force and picturesqueness Their obscure and 
knotty language only serves to give peculiar brilliancy to the not 
uncommon passages of noble perspicacity 

Biblioceaphv — Izaak Walton’s Life, first published in 1640, and 
entirely recast in 1638, has been constantly reprinted Donne’s prose 
works have not been collected In 1899 Edmund Gosse published in 
two volumes The Life and Letters of John Donne, for the first time 
revised and collected The standard edition of Donne’s Poems is that 
published in two volumes, by Professor Herbert J C Grierson (Oxford 
1912) , A Study of Donne’s Prose Works by Evelyn M Simpson 
(Oxford 1924) deals with the rest of his work and pnnts new letters 
A full Bibliography by G L Keynes was published at the Cambridge 

DON&, RAPHAEL GEORG (1693-1741), Austrian 
sculptor, born on May 24, 1693, at Esslingen in Lower Austria, 
went to Heihgenkreuz intending to take holy orders, bul he was 
there encouraged to follow his artistic bent by the sculptor Giul- 
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iano, and, after working in his studio, entered the Vienna academy 
His fine work brought him to the notice of the court and he found 
employment m Salzburg for some years, afterwards returning to 
Vienna, where he died on Teb 15, 1741 His masterpiece is the 
fountain on the Neumarkt in Vienna, which he executed in the 
years 1738 and 1739 Ihe figures originally cast m lead, a tech- 
nique favoured by the artist, were replaced by exact copies m 
bronze m 1873 Other works are the fountain with Perseus and 
Andromeda in the courtyard of the Vienna Rathaus and a statue 
of Charles VI m the Belvedere, Vienna Conner’s refined plastic 
form and clear outline contrasted with the art of his contempora- 
ries and predecessors, who tended towards exaggerating the rest- 
lessness of Bernini’s baroque style, and influenced his followers to 
adopt a more classic conception of form 
DONNYBROOK, part of Dublin, Etre The former vil- 
lage of the name was famous for a fair held under licence from 
King John 111 1204, but discontinued in 1855 
DONO, PAOLO DI see Uccello, Paolo 
DONORA, a borough of Washington county, Pa , U S A , on 
the Monongahela river and the Pennsylvania railroad, 20 mi S by 
E of Pittsburgh The population in 1950 was 11,831, in 1940 
it was 13,180 and in 1930, 13,905 by the federal census It is an 
important manutacturing centre of the Pittsburgh district, pro 
ducing steel nails, wire, zinc and chemicals 
D 0 N 0 S 0 CORTES, JUAN, marquis de Valdegamas 
(1809-1853), Spanish author and diplomatist After entering 
politics as an advanced liberal, he made a complete voile face 
after 1848, and in bis Ensayo sobre el cotoltcismo, el liberaltsvio 
y el soctalismo, considirados en sus pnnctptos fundamentdes 
(1851), denounced reason as the enemy of truth and liberalism 
as leading to social ruin With all its rhetorical excesses, the 
Ensayo remains one of the finest specimens of impassioned prose 
published in Spam during the 19th century 
DOOM, originally a law or enactment, the legal decision of 
a judge, and particularly an adverse sentence on a criminal (OE 
ddvt, a word common to Teut languages for that which is set 
up or ordered) The word is thus applicable to the adverse de- 
crees of Fate, and particularly to the day of judgment The 
verb “deem,” to deliver a judgment, is seen m “deemster,” the 
name of the two judges of the Isle ot Man {q v ) 

DOON DE MAYENCE, a hero of romance, who gives his 
name to the third cycle of the Charlemagne romances, those 
dealing with the feudal revolts There is no real unity m the 
geste of Doon de Mayence The rebellious baions are connected 
by the trouvires with Doon by imaginary genealogical tics, and 
all are represented as in opposition to Charlemagne, though their 
adventures, in so far as they possess a histoncal basis, must gen- 
erally be referred to earlier or later periods The general insolence 
of their attitude to the sovereign suggests that Charlemagne is 
here only a name for his weaker successors The tradition of a 
traitorous family of Mayence, which was developed in Italy into 
a series of stones of criminals, was, however, anterior to the Caro- 
hngian cycle, for an interpolator in the chronicle of Frtdegarius 
states (iv 87) that the army of Sigebert was betrayed from withm 
its own ranks by men of Mayence in a battle fought with Radulf 
on the banks of the Lnstrut m Thuringia The chief heroes of 
the poems which make up the geste of Doon de Mayence are 
Ogier the Dane (5 v ) the four sons of Avmon ( see Revald df 
MontaubaiO, and Huon of Bordeaux (</ v ) It is probable that 
Doon was one of the last personages to be dearh defined, and that 
the chanson de gesh relating his exploits was dr 1 vn up pirtlv with 
tKe view of supplying a suitable ancestor tor the other heroes 
The latter half of the poem, the story of Doon’s w irs m S txonv 
is perhaps based on historical events, but the earlier half is 
obviously pure fiction and dates from the 13th century 
See Hist bit it k France, vols xxn and vevi (1852 and 
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DOOR, a single piece, or assemblage of pieces, of wood, metal, 
stone or other material, supported movably in an opening, so as 
to allow or prevent passage through that opening In door open- 
ings of primitive huts sheets of hide or textiles were hung as 
doors These were either hung as flaps or else arranged to roll 
up In the tomb of Ti, in Egypt, of the 5th dynasty, there are 
elaborate wall painting representations of doors of richly deco 
rated matting which were rolled up to the top, like an ivuiing to 
admit entrance, and in certain Italian churches to the present day 
similar flaps of leather are used as secondary doors Doors of 
more rigid materials came into use early and consisted, apparently, 
of single heavy wooden boards, with pivots at the top and bottom 
v of one side, fitted into sockets in the sill and head This seems to 
have been the common practice in Egypt, when the doorway was 
wide, two such doors were used, pivoted on opposite sides 

In countries where wood was scarce, stone doors were used 
This is notably the case in Syria, where many stone doors dating 
from the 4th to the 6th century have been found Similar doors 
of stone or marble were frequent in tombs There is a famous 
taarble door from a tomb in Pompeii, probably of the Augustan 
era These stone doors were always panelled, very likely to lessen 
the weight without reducing the strength 

In countries with damp climates, where single pieces of wood 
Would warp, wooden doors are built up of several pieces, either 
by forming them of a senes of vertical planks, tied together by 
tenons, dowels or horizontal braces known as battens, or else by 
forming a framework of uprights called stiles, and horizontal 
members called rads, with thinner panels placed between them and 
held in by grooves or additional mouldings In Syria, Palestine 
and Mesopotamia wooden doors were frequently sheathed m 
sheets of metal richly repoussi In the British Museum there 
are numerous examples of the bronze bands decorated with pro- 
cessions of figures and battle scenes and also the bronze pivots 
from the gates at Bdlavvat (895-825 bc) These gates were of 
two leaves, each about 8ft 4m wide and 27ft high, and the 
bands which decorated them are 10m high Solomon's temple 
is described (I Kings vi ) as having doors of carved wood covered 
with gold leaf 

Classic doors were usually of wodd, panelled Representations 
m Pompeiian wall paintings and contemporary reliefs show that 
the> greatly resembled the doors of the present day, and a plaster 
cast of an original charred door confirms this These ancient 
doors seem to have been frequently m two, three or four leaves, 
and hinges connecting the leaves of such a door have been found 
The doors for monumental buildings were largely of bronze ( see 
Bronze) and the beautifully designed example in the Pantheon 
(ad 110-125) is famous Several similar Roman examples remain, 
especially those of the basilica of SS Cosmas and Damian, in 
Rome, taken from an earlier building dating from the best Roman 
imperial period, and those of the Lateran basilica The most im 
portant Byzantine examples extant are those of S Sophia, Con- 
stantinople They are heavily panelled with deep mouldings and 
further enriched by rows of rosettes and decorative bolt heads 
The influence of Roman precedent is obvious in the design Manv 
Romanesque bronze doors exist m south Italy In these the 
panels are small, shallow and usually square The richness is 
obt uned through low relief tlmt is sometimes scarcely more than 
engraving The tmest examples are those at Amalfi (1060), two 
at Iroja (1119 and 1124), that at Ravello (1179J and the doors 
of Trim c'lthtclral (late 12th cent my) 

Late m the uth century the pivoting of the doors at top and 
bottom gave way, generally, to the use of hinges, this change 
ottered great opportunities for door decoration which waS repre- 
sented m most of the important Gothic cathedrals Here the doors 
arc usually simple planked doors of wood, the decoration con- 
sisting of the elaborate wrought mm hinge plates ( see Iron in 
^rt) hammered into intricate foliated scrolls, occasionally as 
m the famous doors of Notre Dame at Pans (early rath century), 
additional cross braces ol similar foliated wrought iron are m‘ 
troduced among the three hinges In the late Gothic period this 
usage died out Decoration was obtained in the wood of the door 
itself by forming the panels with tracery, occasionally very 
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intricately, and sometimes adding miniature buttresses and carved 
figures In the smaller doors the use of the linen fold (simulating 
folded cloth) decoration is common With the coming of the 
early Renaissance a similar kind of decoration was carried out 
with even greater richness, and wooden doors, m which panels 
crowded with figures, buttresses, simulated architectural forms 
and decorated mouldings give an impression of extraordinary 
richness ate characteristic e g , the doors of S Maclou at Rouen, 
by Jean Goujon, 1540 The later Renaissance returned to more 
classic and simple forms Typical arc the bronze doors of the 
Baptistery at Florence designed by Ghiberti (1402-52) Although 
m the north doors he followed the Gothic scheme of Andrea 
Pisano’s south door, in the east, despite the complexity and beauty 
of the figuie decoration, the scheme is rigidly rectangular The 
use of rectangular or square panels remained constant throughout 
the Italian Renaissance, but in France, from the time of Henry 
IV on, doors became more and moie fantastic, culminating in 
those of the time of Louis XIV and Louis XV , with their curved 
headed panels and double or triple mouldings 

In Muslim doors the enormous skill in elaborate wood framing 
possessed by Mohammedan carpenters finds congenial expression 
and the most intricate panelled types, with star shaped and polyg 
onal panels, are common Frequently additional decoration is 
given by complicated pierced and cut out metal mountings, some 
what similar mountings ornament the corners of the temple doors 
of China and Japan These doors are usually of two panels, the 
lower solid, the upper filled with elaborate grill work in wood, 
either based on hexagonal patterns and triangles or an intricate 
network of straight lines of varying angles and lengths, over which 
paper is pasted in lieu of glass In Japanese houses doors are 
usually sliding and may have the same pattern as the walls 
Modern wooden doors continue the traditional panel type In 
construction, however, solid doors are more and more giving 
place to those in which a core of small pieces of soft wood is 
covered by sheets of veneers, enabling the occasional abandon 
ment of panel' and the making of flush doors which are commonly 
used in hospitals Another characteristic modern development has 
been the tremendous increase in the number and variety of metal 
doors in connection with fire proof construction These are of 
two types metal coveied or kalamem, m which a core of wood 
is covered with metal sheets, carefully soldered and locked to 
gether, and hollow metal, in which a frame of structural metal 
sections is encased with metal plates In both of these types, 
for structural reasons, the panel design is usually perpetuated, 
but flush pattern hollow metal doors are becoming more and more 
common The use of top and bottom pivots instead of hinges is 
frequent m exterior doors, particularly where there are several 
doors in a row, in order to avoid vertical bars or mulhons between 
them Elaborate mechanical development of all types of locks, 
hinges, pivots, door checks and door closers is noteworthv ( See 
Doorway) (T F H) 

DOORWAY, m architecture, the entrance of a building, room 
or enclosure, especially the framing of such an opening In prim 
ltive construction with brick or rubble, opening frames were 
usually of wood, and consisted of uprights or jambs on each 
side, and lmLels or heads at the top Sueh doorways occurred m 
the archaic work m Greece, and evidences of wooden frames exist 
in Tiryns from about the 12th century bc and in the Heraeum 
at Olympia, where the early, crude arrangement was preserved 
all through In wooden framed buildings the lintel is usually 
framed between the uprights which continue up beyond it Exam- 
ples of this arrangement are represented m certain Egyptian 
mastaba tombs of the second, third and fourth dynasties Where 
building is all m cut stone, no separate door frame is necessary, 
but decorative lines are, nevertheless, frequently carried around 
the opemng, as a legacy from other and earlier types of building 
In Egyptian work, although the doorway jambs are not inch 
cated, and the banding of the cut stone wall is frequently earned, 
unbroken, straight to the opening, the head was expressed by 
means of a projecting cornice This cornice was of the usual 
cavetto or concave type, and often carried a decoration in the 
centre, formed of the winged globe symbolizing the sun In some 
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of the doorways in the stone screen walls of later Egyptian temples 
it was necessary for the door opening to be carried up higher than 
the height of the screen, to allow banners and the sacred boats 
to be carried through in processions In order to accomplish this 
and still preserve the doorway form, the head was not complete 
and was formed merely by stones with small projections inward 
from the jambs, ornamented, however, like the complete lintels, 
as in the famous Ptolemaic temple at Edlu (237 to 57 b c ) 

In archaic Etruna as well as in Greece doorways were fre- 
quently smaller at the top than at the bottom, m order to lessen 
the length of the lintel, and apparently m both countries, at nearly 
the same time, the idea occurred of decorating the jambs and 
lintel by means of a continuous moulding, running up the sides 
and across the top As the lintel was frequently longer than the 
combined width of opening and jamb stones, and the moulding 
was cut round the outside, projections m the architrave or mould 
ing were formed at the level of the lintel These are called keys 
or croisettes Examples of this occur in the Beule gateway of the 
Acropolis at Athens, in many Etruscan tombs from the 7th to the 
5th century b c , and in the temple of Hercules at Cori (72 bc) 
In the Etruscan examples the lintel keys are sometimes further 
decorated by down-curving pendants In the developed classic 
treatment the moulding around the jamb and heads is treated as 
an architrave, usually with two or three bands and a raised mould 
mg on the outside Frequently a frieze and cornice are added, 
sometimes with consoles (511), which are always set on the out 
side of the architrave moulding, as m the doorway of the Erech- 
theum (q v ) at Athens, completed 408 bc, and in the colossal 
doorway of the temple of Jupiter at Baalbek (cad 120) which 
is 20ft wide and 45ft high The doorway of the Pantheon at 
Rome (ad 110-125), of the same width, still possesses the origi 
nal Roman bronze door frame, door and transom screen 
In both the Romanesque and Gothic periods church doorways 
were among the most characteristic features of the styles They 
were formed by means of an elaborate series of recesses in the 
thickness of the wall, usually in steps or orders, which ran not 
only up the sides, but also in an arch over the top, leaving a 
lunette (q v ) or tympanum (a section of vertical wall) between 
the under side of the arch and the horizontal head of the door 
opening These steps or orders were ornamented with mouldings, 
carvings and sculpture, occasionally columns were placed at the 
side In Gothic work statues often take the place of columns, 
and bands of angels, under little canopies (? v ), encircle the arch 
between the mouldings The tympanum and door lintel are also 
richly sculptured, and there is often a central pier dividing the 
door opening in two, frequently carrying a statue, especially in 
the Gothic A moulding projecting from the wall surface and 
called a drip or hood mould frequently surrounds the entire arch 
In the Renaissance period doorway design returned to generally 
classic lines In the early Renaissance, however, classic motives 
of great complexity were used for doorway decoration m a man- 
ner far different from the usual Roman or Greek precedent Col- 
onnettes, games (half figures used as supports), pediments and 
arches with decorated lunettes are common, especially fantastic 
are the examples found in the transitional Renaissance ot Ger- 
many, France and England With mcieasing knowledge of classic 
detail more sober treatments prt\ ailed The use of columns and 
pilasters with pediments remained general During the baroque 
period these basically classic motives received the typical fan 
tastic and imaginary treatment Noteworthy among these later 
Renaissance doorways are those of England and America m the 
late 18th and early 19th centuries, 111 which side-lights at each 
side of the door and a fanlight above, often with rich decorative 
leading, are all enclosed in a single doorway frame 

In Muslim countries doorwajs achieve enormous importance, 
the door itself being often merely an incident in a rich compo- 
sition running the entire height of the wall This usually takes 
the form of an arched niche or recess, sometimes crowned with 
a stalactite vault, sometimes simply a high pointed arch, as in the 
magnificent tile lined mosque doorways of Persia 

Chinese and Japanese doorways are commonly simple, their 
type of timber fiaming allowing little decorative treatment Occa- 
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'il arched doorways with ornamented lunettes are found in 
g ites temples or pal ices especially in northern China 
Ithough the art nouveau movement of the ’90s give rise to 
y fantastic doorwiy schemes the general modernist treat 
t is a return to simplicity Exceptions are, however frequent 
certain modernist dooiways, particularly of commercial build 
, ne rich with carved ornament (Set, Architectural Arti 
Architrave , Byzantine and Romanesque Architel 
e, Console, Door) (T T H ) 

>OPE, any thick liquid or semihquid, pasty preparation or 
ture used as a sauce, lubricant, etc The term was used to 
n i lubricant in the United States in 1876 in the Virginia City 
ntorial Ent uprise (Nev) "Nothing was known of the 
tenes of ‘dope’ — a preparation of pitch which being applied 
ae bottom of the shoes enables the wearer to glide over snow 
ened bv the wirmth of the sun ” 

ope is also the absorbent material — mica, sawdust vegetable 
irbent, etc — which is used to hold and absorb a bquid in cer 
manufacturing processes, e g , making high explosives Ab 
•ent dope such as greasy cotton waste is packed aiound the 
s of railway cars to reduce friction 

1 leronautics, dope is any of various varmshhke products 
h aie applied to fabric surfaces of aeroplanes to make them 
t, strong, vv iterproof, etc It is also the material applied to 
fabric of a balloon to reduce gas leakage 
1 U S slang the term refers to a drug, especially a harmful 
which is taken by a narcotics addict In racing slang it 
ns a drug given to a race horse to stimulate it temporarily 
Iso means advance and confidential information or forecast 
:d on such information or data It is a slang expression for 
jpid person Used as a verb, it means “to stupefy with a drug” 
also to work out or infer a solution, project, plan, etc 
1 the United States the term is used in the jargon of photog 
ly for a preparation which consists chiefly of cellulose denva 
s in solution and is used to make the transparent back of a 
iitive film, dope is also a liquid varnish used in retouching 
itives Fuel dope is a material added to gasoline to improve 
performance of the engine 

he woid is apparently derived from the Dutch doop which 
ns sauce, drippings, etc 

>OPPER, CORNELIS (1870-1939), Dutch composer and 
iuctor, was born at Stadskanaal, near Groningen, on Feb 7, 
a He studied at the Leipzig conservatory, 1887-90 After 
ducting operas in Holland and the United States, he became 
stant conductor to Willem Mengelberg at the Cancel tgeboim, 
sterdam, in 1908 

'opper composed seven symphomes, including Rembrandt 
2), De Amsterdamsche (no 6) and Zmderzee-Symphonte 
7) His composition for orchestra Ciancona Gothtca (1920) 
ime well known outside his own country He also wrote sev 
operas and choral works He died m Amsterdam on Sept 18, 
? 

10 PPLER, ALBERT FRANZ (1821-1883), Austrian 
iposer and flutist, was bom at Lemberg on Oct 16, 1821 His 
ier, who later was an oboist in Warsaw and Vienna, gave him 
first instruction in music After making his ddbut in Vienna, 
vent on seveial concert tours with his younger biother Karl 
ipler (1825-1900), who under his father and brother became 
iccomphshed flutist at a very young age Albert Doppler be 
ie first flutist at the Pest theatre, Hungary, where in 1847 Ins 
, opera Benjowski was performed He went to Vienna in 1858 
became first flutist in the orchestra of the Vienna opera He 
also assistant conductor of the ballet and later became the 
ductor In 1865 he was named professor of flute at the Vienna 
servatory His works include the operas Ilka, Ajanasia, 
nda, Salvator Rosa, Die beiden Husaren, Judith, a comic 
et, Margot (Berlin, 1891), and many overtures and compo 
ms for the flute He died at Baden, near Vienna, on July 27, 
3 

lari Doppler was conductor at the National theatre, Pest, and 
he Hofoper in Vienna, 1862-65, and Hof kapellmeister in Stutt- 
1865-98 He wrote the opera Erzdbeth with his brother and 
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rrni7 Erkel and also wrote several Hungarian operas, ballets and 
flute pieces He died it Stuttgart on Mirch 10, 1900 

DOPPLER, CHRISTIAN JOHANN (1803-1853). Aus- 
trian physicist, vv ts bom at Salzburg, on Nov 1803 He was 
educated at Salzburg and Vienna, and became, in T850, director 
of the Physic il institute and professor of u periment il physics it 
Vienna He died at Venice on March 17 1853 Doppla’s earliest 
writings were on mathematics, but his name is associated with Ins 
work in physics In 1832 he published i papei “Ober das firbige 
Licht der Doppelsterne ” which contained wlnt is now known as 
Doppler’s principle (see Light Waves and Interference ) He 
drew the analogy between the sound coming from a moving ‘•ource 
and the light coming from 1 moving stu, is the pitch ol sound 
from a moving source vanes, so Doppler thought the colour ni the 
light fiom a star would be altered 

The principle v\ is verified expeumentally for sound by C IID 
Buys Ballot in 1845, but the correct explanation in the optical cisc 
was given by Armand Fizeau in 1848 

Doppler’s principle is applied to the motion of stars in the line 
of sight and is used for the distoveiv of double stars (see Star) 

DOPPLER EFFECT, the chinge in the observed fitquency 
of a vibration owing to relative motion between the observer 
and the source of the vibration In sound (qv) this effect is 
an eveiydav expenence, c g , when a ringing bell is passed at any 
speed above about 10 m p h the pitch of the note suddenly sounds 
lower 

The Doppler effect for light waves is evident in spectroscopy 
(q v , see also Light Waves and Interference ) 

DOPPLERITE, a naturally occurring organic substance 
found in amorphous, elastic or jellyhke masses, of browmsh- 
black colour, in peat beds in Styna and in Switzerland It is 
tasteless, insoluble in alcohol and ether, and is described by Dana 
as an acid substance, or mixture of different acids, related to 
humic aud 

DORAN, JOHN (1807-1878), English author, was born 
in London of Irish parentage on March ir, 1807 He became a 
tutor with several distinguished families, and while travelling on 
the continent contributed journalistic sketches to The Lite) ary 
Chronicle , a paper which was afterward incorporated with The 
Athenaeum His play Justice or the Venetian Jew was produced 
at the Surrey theatre in 1824, and in 1830 he began to write trans- 
lations from French, German, Latin and Italian authors for The 
Bath Journal After some years of travel on the continent, he 
became m 1841 literary editor of The Church and State Gazette, 
and 111 1852 under the title of Filia dolorosa produced a memoir of 
Maria TherSse Charlotte, duchesse d’Angouleme Two years 
later he became a regular contributor to The Athenaeum He 
succeeded Hepworth Dixon as editor of The Athenaeum, for a 
short time in 1869, until he became editor of Notes and Queries in 
1870 His most elaborate work, Their Majesties’ Servants, a 
history of the English stage from Thomas Betterton to Edmund 
Kean, was published in i860, and was supplemented by In and 
About Drury Lane, which was written for Temple Bar and was 
not published in hook form until 1885 Among his other works 
may be mentioned Table Traits and Habits of Men (1854) , The 
Queens of the House of Hanover (1855) , Knights and their Days 
(1856) , Monarchs retired from Business (1856) , The History of 
Court Fools (1858), an edition of the Bentley Ballads (1858), 
The Last Journals of Horace Walpole (1859) , The Princess of 
Wales (i860), and Memoirs of Queen Adelaide (1&61) These 
were followed by A Lady 0} the Last Century (1873), an account 
of Elizabeth Montagu and the blue stockings , London in the 
Jacobite Times (1877), and Memories of our Great Towns, with 
Anecdotic Gleanings concerning their Worthies and their Oddities 
(1878), a humorous work Doran was married to Emma Gilbert, 
the daughter of a captain m the royal navy, at Reading, Berks, on 
July 3, 1834 He ied m London on Jan 25, 1878, and was sur- 
vived by two children, Alban Doran, an only son, and Florence, 
an only daughter, who was married to Andreas Holtz of Twyford 
Abbey, near Ealing, Middlesex 

See The Times , Jan 28, 1878, Illustrated London News, Feb, g 
1878, and Annual Register (1878) 
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DORAT, CLAUDE JOSEPH (1734-1780), French man 
of letters, was born in Paris He obtained a great vogue by his. 
Reponst d’ A bollard a Hcloisc, and followed up this first success 
with a number of heroic epistles, Lcs Vichmts dt I’amoitr, on 
lettres dt quelqucs amanls ctlibrts (1776) Besides light verse 
he wrote comedies, fables and novels He was maladroit enough to 
draw down on himself the hatied both of the plnlosophc party 
and of their arch enemy , Charles Pahssot, and thus cut himself off 
from the po sibihty of academic honours Le Tartufe litteraire 
(1777) attacked La Haipe and Pahssot, and at the same time 
D’Alembert and Mile de Lespinasse Dorat died in Pans on 
April 29, 1780 

See his Ocuvrts completes (20 vols, 1764-80), G Desnoircterrcs, 
Le Chevalier Doral et Us potlis Mgers au Will Slide (1887) For 
the bibliographic U valuL of his works, see Henry Cohen, Guide de 
I'amateur de Imres a figures et a vignetli s du XV IW slide (editions 
of Ch Mchl, 187b, and R Poitahs, 1887) 

DORCHESTER, DUDLEY CARLETON, Viscount 
(1573-1632), English diplomatist, son of Antony Carleton of 
Baldwin Bnghtwell, Oxfordshire, was born on March 10, 1573, and 
educated at Westminster school and Christ Churih, Oxford, where 
he graduated M A m 1600 As secretary to the earl of Northum 
btrland his name was associated with the Gunpowder Plot, but he 
succeeded in Gearing himself In 1610 he was knighted and was 
sent as ambass Mor to Venice, where he concluded the Tre ity of 
Asti In 1616 he was appointed ambassador to Holland In his 
house at The Hague the unfortunate Elector Frederick a id the 
princess Elizabeth took refuge in 1621 Ctrlelon returned to 
England 111 itHs with the duke of Buckinghim, and was made 
\ice-ehaniberl tin of the household and a privy councillor After 
an abortive mission to Trance he returned m 1626 and sought in 
the House of Commons (he had been a member suite 1604) to 
defend his patron, the duke of Buckingham Created Baron Carle 
ton of Imbercourl, and, ifLer another mission to The Hague, Vis 
count Dorchester (16-8) he supported the conferences between 
Buckingham and Contarmi for a ptJCL with France on the eve of 
the duke’s intended departure for La Rorhellc, which was pre 
vented by Buckingham s assassination In December 1628 he was 
made principal secretary of State, and died cn I tb 15, 1632 

His voluminous correspondence, remarkable lor its clear, easy and 
effective style and for the w ntir’s grasp of the main points of policy 
covers practicilly the whole history of foreign affairs during the 
period 1610-16*8, and furnishes valuable material for the study of 
the Thirty dears’ War His Utters as an bassadm tt The Higuc, 
J m 1616 to Doc 1620, WLre hr t edited h' Philip Yorke, afterwards 
second earl of 11 irdwicke, with a biograpl ical and historical preface 
111 1737, lus correspondence from The Ha_,uc in 1627 bv Sir Thomas 
PhiUipps 111 i8)i, other letteis in prntid in the Cabala and in 
T Birch’s Court and Times of Janus I and Charles I but by far 
the greater poition remains in ms imong the Slate papers 

DORCHESTER, GUY CARLETON, ist Barov (1724- 
180b), British general and administrator, wis born at Strabine, 
Co Tyrone, Ireland on Sept 3, 1724 He served m 1759 in 
\mcric 1 is qu irtermastcr-gtneral, under his friend Wolfe He was 
w minded at the capture of Quebec ind promoted to the rank of 
brigadier general from 1766 to 1778 he was governor-general of 
Canada His justice and kindliness greatly endeaied him to the 
recently conquered F rench C math ms, and did much to hold them 
neutral during the War of American Independence He ordered the 
first codification of the aval law of tht province, and was largely 
responsible for the passing of the Quebec Act On the Ament in 
invasion of Canada m 1775 he was compelhd to abmdon Mon 
tred ind nanowly escaped cipture, but defended Quebec (<7 a ) 
with skill and success In October of (be same year he destroved 
the .American flotilla on Like Champlain In 1777 he was super 
ceded in his command of the military forces by Maj Gen John 
Burgoyne, and asked to be rt called He returned, however, to 
America in May 1782 as commander in chief, remaining till 
November 1783 In 178C he was again sent to Cmada as gov 
ernor general and commander of the forces, with the title of Baron 
Dorchester Many important reforms marked his rule, he kept 
the country loyal to the British crown amid the ferment caused 
by the French Revolution In 1791 the province was divided into 
Upper and Lower Canada by the Constitutional Act Of this 


division Carleton disappiovcd, as he did also of a provision tending 
to create m the new colony an hereditary aristocracy In 1796 
he insisted on retiring He died in England on Nov 10, 1808 On 
the death m 1897 of the 4th baron (a grandson) the title became 
extinct, but was revived in 1899 for his cousm and co heiress 
Henrietta Anne as Baroness Dorchester 
See J C Dent, Canadian Pot trait Gallery (Toronto 1880) , A G 
Bradley, Life of Guy Carleton Lord Dorchester (1907) Most of 
his letters and state papers are calendared in Brymner’s Reports on 
Canadian Archives (Ottawa, 1885, seq ) 

DORCHESTER, a market town and municipal borough 
and the county town of Dorsetshire, England, in the Western 
parliamentary division, 135^ mi W S W from London by the S R 
and also served by the Weymouth section of the G W Ry Pop 
(est 1938) 10,230 Area 26 sq mi It stands on an eminence 
on the right bank of the river Frome, within a wide open tract of 
beautiful views, 6 mi N of the English channel at Weymouth 
bay St Peter’s church is a Perpendicular building with a fine 
tower All Saints and Holy Trinity churches were rebuilt m the 
last century, but St George’s, Fordington, retains Norman and 
Transitional details Of public buildings the principal are the 
town hall, market house and corn exchange, shire hall, the in 
teresting county museum, the county hospital and the former 
county, now government, prison The grammar school, in modern 
buildings, was founded in 1569 A statue to Thomas Hardy, the 
poet and novelist, was unveiled in 1931 There is also a statue to 
William Barnes, the Dorsetshire poet (1801- 886) Hardy was 
born near Dorchester, which is the “Casterbridge" of the Wessex 
novels A room containing part of his study and other memora- 
bilia was opened in the museum in 1939 The town is noted also 
for its ale It is a place of considerable agricultural trade, and 
large sheep and lamb fairs are held annually 
Durnovana, at the intersection of a number of Roman roads, 
was a Romano British country town of considerable size, probably 
successor to a British tubal centre of the Durotnges The walls 
can be traced in part, and many mosaics, remains of houses, etc , 
have been found The notable remains of a Roman amphitheatre 
are seen at Maumburv Rings, near the town Maiden castle, on 
a lull 2 mi S W , is a vast earthwork encircled by gigantic en 
trenchments and ramparts, the whole occupying 120 ac Ex 
cavations in 1934 indicated that the lull was the site of an 1m 
portant town in Iron Age times Another smaller encampment is 
at Poundbury close by, and barrows and numerous other remains 
have been found in the vicinity Little mention of Dorchester 
(Dornceasttr, Dorcestrc ) occurs in Saxon annals, but a charter 
from Aethelstan to Milton abbey in 939 is dated at vtlla regalis 
quat dtettur Doracestna, and at this period it possessed a mint 
According to the Domesday survey it was a royal borough and 
had contained 172 houses, of which 100 had been totally destroyed 
since the conquest Mention is made of a castle at Dorchester in 
records of the 12th and 13th centuries, and the Franciscan pnory, 
founded some time before 1331, is thought to have been con- 
structed out of its ruins The latter was suppressed among the 
lesser monasteries in 1536 Edward II granted the borough to 
the bailiffs and buigesses at a fee farm rent of £20 for five years 
The first charter of incorporation, granted by James I in 1610, 
established a governing council, which Charles I m 1629 enlarged, 
while also incorporating the freemen of the borough with power 
to make laws for the regulation of the markets and trade 
Dorchester returned two members to parliament from 1295 until 
the Representation of the People act (1868) reduced the number 
to one, m 1885 the representation was merged m the county 
Edward III granted to the burgesses the perquisites from three 
fairs, and three weekly markets Elizabeth granted an additional 
three days’ fair at Candlemas Markets are now held on Wednes 
days and Saturdays and fairs 111 February, May, July, August 
October and November The cloth industry which flourished 
during the 16th century never recovered from the depression 
following the Civil War The malting and brewing industries 
came into prominence m the 17th century when there was also 
a considerable serge manufacture, which has since declined 
_ DORCHESTER, a large village in the Henley parliamentary 
division of Oxfordshire, England, 9 mi S S E of Oxford by road, 
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on the west bank of the river Thame, i mi from its Junction with necticut where they founded Windsor New settlers, however, 
the Thames Pop of civil parish (1931) 774 At Dike hill close arrived at Dorchester and m 1639 that town established a school 

to the present village there was a Roman station, and facing, supported by a pubhc tax, tbs was the first free school in Amer- 

across the Thames, the double isolated mound known as Witten- ica supported by direct taxation or assessment on the inhabitants 
ham Clumps (historically Smodun), is the site of ancient earth- of a town It was the fortification of Dorchester Heights, under 
works In Dorchester itself the chief point of interest is the abbey orders from Gen Washington, on the night of March 4-5, 17761 
church of St Peter and St Paul This consists of a nave of that forced the British to evacuate Boston 

great length, primarily of the transitional Norman penod, a choir See W D Orcutt, Good Old Dorchester (Cambridge, 1893) , and The 
with arcades of the finest Decorated work, north choir aisle of the Dorchester Book (Boston, 1899) 

close of the 13 th century, south choir aisle (c 1300) and south DORDOGNE, an inland department of south-western France, 
nave aisle ( c 1320) The tower (western) is an erection of the formed m 1790 from nearly the whole of Perigord, a part of 
late 17th century The eastern bay of the choir is considered to Agenais, and small portions of Limousin and of Angoumois 
have been added as a Lady chapel, and the north window is a Area 3,561 sqmi Pop (1946) 387,643 It is bounded y - 
magnificent example oi a “Jesse window,” in wbch the tracery Vienne, W by Charente, < "harente Maritime and Gir , y 
represents the genealogical tree of Jesse, the complete execution Lot-et-Garonne, and E by Lot and t m t i, e 

of the design being carried on in the glass The ancient sedilia western slopes of the Massif Central, Dordog 

and piscina are very fine The Decorated windows on the south north-east and centre of stenle plateaus slopi g Double' 


and piscina are very nne me Decorated windows on tne soutn norw-easL ^ rimihlp 

side of the church form a beautiful senes, and there are early where they end in a region of pine forests known as the Doume 
monuments and brasses of great interest are found 111 the bshlands of ™ n ° rth ’ 

Dorchester ( Dorcima , Dornacestre, Dorchecestre) 1 


The greatest altitudes are found m the highlands c 
where many points exceed 1,300 ft m height Many beautiful 
quered by the West Saxons about 560 It occupied a command river valleys, of the Dordogne, the Isle, with the J 1 ® 1 ® 
mg position at the junction of the Thames and the Thame, and AuvdzJre, andthe Vezbe converge towards e u 

m 635 was made the seat of a bishopric which at its founda- department The climate is mild, but rath , P ' V 

tion was the largest m England, comprising the whole of Wessex the north east Agriculture prospers in t e sou ' and 

and Mercia, Birmus, apostle of the West Saxons, becoming its of the department, especially in the valleys ® t t 

first bishop The witenagemot of Wessex was held at Dorchester Isle, but the rest of its surface is covered l to . a . great extent 
three times in the 9 th century, and in 958 Aethelstan held a by woods and heath Pasture and foiage amply suffice for he 
council here In the 1 ith century the town is described as small raising of large flocks and herds The vine, cu ltivated ms mtym the 
but remarkable for the majesty of its churches, and e 1086 the neighbourhood of Bergerac, and tobacco areua s °™ 
bishop’s stool was removed to Lincoln by Remigius, the 23rd profit Wheat and maize are the chief cereals P 
bishop According to Domesday, Dorchester was held by the largely grown The truffles of Pdrigord are famous for their 
bishop of Lincoln In x 140 Alexander bishop of Lincoln founded abundance and quality The plum and cider-apple yield g d 
the abbey of Black Canons at Dorchester, of which the only re- crops In the forests the prevailing trees are the oak and chestnut 
mams are the abbey church The town declined in importance The chestnuts are much used as food by the people and for 
after the removal of the cathedral, but in 1939 it was made a see fattening hogs, reared m large numbers The walnut is extensively 
suffragan to Oxford grown for its oil The department has mines of lignite, and 

DORCHESTER, a residential and manufacturing district of produces freestone, lime, cement, mill-stone, peat, potter s clay 
Bcston, Massachusetts, U S A , a separate town until 1870, be- and fireclay The leather industry and the preparation or pre- 
tween the Neponset river on the south and South Boston and served foods are important, and there are brick and tile works, 
Boston proper on the north A ridge, with an average height of earthenware manufactories and iron works Exports consist of 
about 100 ft above the sea, extends through the distnct from truffles, wine, chestnuts and other fruit, live stock, poultry and 
north to south and commands delightful views of Boston bay to minerals of various kinds Dordogne is served by the Orleans 
the east and of the Blue hills to the south railway, the Dordogne, the Isle and the Vezfere furnish nearly 

The Robert Pierce house, built in 1640, stands on its original 200 mi of navigable waterway It is divided into the four arron- 
site on Oakton avenue, and is one of Dorchester’s landmarks dissements of Pengueux, Bergerac, Nontron and Sarlat, with 
The Barnard Capen house, built about the same time, was 47 cantons and 587 communes, and belongs to the ecclesiastical 
moved to Milton The James Blake house (1648) main province of Bordeaux, to the acaddmie (educational division) of 
tamed by the Dorchester Histoncal society, has a library and a Bordeaux and to the region of the XII army corps which has its 
museum headquarters at Limoges Its court of appeal is at Bordeaux 

Not far away is the old Dorchester burying ground, which dates Pengueux, the capital, and the other principal towns are treated 
from 1634, it has many curious epitaphs, and contains the graves in separate articles Bourdeilles has two finely preserved chateaux, 
of Barnard Capen, who died in 1638 (probably the oldest marked one of the 14th century, with an imposing keep, the other in 
grave in the United States), of William Stoughton (1631-1701), 16th centuty Renaissance Both buildings are contained within 
chief justice of the court which tned the Salem “witches” in 1692, the same fortified enceinte The cMteau of Biron (nth century 
and founder of the original Stoughton hall, Harvard, and of Rich and later) has a beautiful chapel of late Gothic and early Renais- 
ard Mather sance workmanship The chateau of Jumilhac-le-Grana is of the 

Dorchester was founded by about 140 colonists from Dorset- 15th century Dordogue possesses several mediaeval bastides, the 
shire, England, with whom the movement for planting the colony most perfect of which is Monpazier At Cadouin there are the 
m Massachusetts Bay was begun under the leadership of Rev remains of a Cistercian abbey Its church is a fine Romanesque 
John White They organized as a church while at Plymouth, building, while the cloister is excellent Flamboyant St Jean-de- 
England in March 1630, then embarked in the ship “Mary and Cole has an interesting Romanesque church and a chateau of the 
John,” arrived in Boston bay two weeks before Governor Win- 15th, 16th and 18th centuries In the rocks of the valley of the 
throp with the rest of the fleet, and m June selected Savin Hill as lower Vhbre there are prehistoric caves of great importance for 
the site for their settlement At the time the place was known as the study of Palaeolithic man Troglodytic dwellings are to be 
Mattapanock but they named it Dorchester In Oct 1633, a town found m many other places in Dordogne 

Government was organized, and the example was followed by the DORDOGNE, a river of central and south-western France, 
neighbouring settlements, this seems to have been the beginning rising at a height of 5,640 ft on the Puy de-Saucy, a section of 
of the town meeting form of government in America Up to this the volcanic core of the Plateau Central in the department of 
tune Dorchester was the largest town m the colony, but dissatis- Puy-de-D6me, and flowing to the Garonne, with which it unites 
faction arose with the location (Boston had a better one chiefly at Bee d’Amb&s to form the Gironde estuary It has a length 
on account of the deeper water m its harbour), and m 1635-37 of 295 m and the area of its basin is 9,214 sq miles The 
many of the original settlers removed to the valley of the Con- Dordogne is a good example of a consequent stream of the 
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western section of the Plateau Central In its course it cuts 
across a large number of geological foimations, as do its two 
great right bank tributaries, the Vezere and the Isle The Dor- 
dogne descends rapidly from its source and enters deep gorges as 
it flows through the Archaean plateau-country, rich in. granites, 
until it reaches Beaulieu (department of Correze) where it enters 
a wide fertile valley and is joined by the Cere Entering the 
department of Lot, it abandons a southwesterly course for a 
westerly course It now flows through limestone country, often 
m gorges with the Causses above on both sides It traverses 
the department of Dordogne, where it receives the Vezere The 
lower course of the latter is through a calcareous country, and 
its many caves have made it classic ground for the study of 
Palaeolithic man Below the town of Bergerac the Dordogne 
enters the department of Gironde and is joined by the Isle at 
Libourne The river is some 3,300 yd wide at its union with 
the Garonne, 45 m from the sea In its lower course it flows 
over Tertiary material There are important bndges at Cubzac- 
les-Ponts There is much river traffic after the confluence with 
the Vdzere over the last 112 m of its course The estuary of 
the Gironde is one of the most conspicuous features of the 
western coast of France, and the highest tides ascend the Dor- 
dogne as far as Fessac, a distance of approximately 100 m from 
the ocean 

DORDRECHT (abbreviated Dordt or Dort, old name 
ThuredRecht), m the province of South Holland, Holland, and 
a junction station 12^ mi SE of Rotterdam It is connected 
with Fapendrecht and Zwijndrecht on the opposite shore Pop 
(1940) 62,007 Dordrecht was founded by Count Dirk III of 
Holland m 1018, becoming a town about 1200 One of the first 
towns in the Netherlands to embrace the reformed religion and to 
throw off the yoke of Spain, it was in 1572 the meeting place of 
the deputies who asserted the independence of the United Prov- 
inces In 1618 and 1619 it was the seat of the synod of Dort 
(qv ) It fell to German troops in 1940 

Dordrecht presents a picturesque appearance with its busy 
quays and numerous canals and windmills, its quaint streets and 
curiously gabled houses The Groote Kcrk, of Our Lady, with 
a massive tower, dates from the 14th century and contains some 
finely caned stalls (1540) by Jan Terween Aertsz, and a remark- 
able pulpit (17591 In the town museum is an interesting col 
lection of paintings, including pictures by some of the old masters, 
some of whom were natives of Dordrecht Close to the museum 
is one of the old city gates, rebuilt in 1618, and now containing 
a collection of antiquities belonging to the Oud Dordrecht Society 
The harbour of Dordrecht still has a large trade, but much has 
been diverted to Rotterdam Large quantities of wood are 1m 
ported from Germany, Scandinavia and America There are 
numerous saw nulls, shipbuilding yards, sugar refineries, etc 

DOR#, PAUL GUSTAVE, (1832-1883), French artist, 
the son of a civil engineer, was bom at Strasbourg on Jan 6, 
1832, and died in Paris on Jan 23, 2883 In 1848 he came to 
Pans and secured a three years’ engagement on the Journal pour 
nre His facility as a draughtsman was extraordinary, and among 
the books he illustrated m rapid succession were Balzac’s Contes 
drolattques (1855)1 Dante’s Inferno (1861), Don Quixote (1863), 
The Bible (1865), Paradise Lost (1866), the Fables of La Fon 
tame (£867), and the works of Rabelais (1873) He painted also 
many large and ambitious compositions of a religious or his- 
torical character, and had some success as a sculptor Dora’s 
Illustrations had a great popular success over a long period of 
years, especially m England and America See W B Jerrold, 
Life of Gustave Dare (1891) 

DORLA, ANDREA (1466-1560), Genoese condotttere and 
admiral, was born at Onegha of an ancient Genoese family Being 
left an orphan at an early age, he became a soldier of fortune, 
and served first in the papal guard and then under various Italian 
princes But it was as a naval captain that he became famous For 
several years he scoured the Mediterranean m command of the 
Genoese fleet, waging war on the Turks and the Barbary pirates 
In the meanwhile Genoa had been recaptured by the French, and 
in isai by the Imperialists But Doria now veered round to the 


Trench or popular faction and entered the service of King Francis 
I , who made him captain general, 111 1524 he relieved Marseilles, 
which was besieged by the Imperialists, and helped to pi ice his 
native city once more under French domination But Tiancis 
was mean about payment, and he lesented the king’s behaviour 
m connection with Savona, which he delayed to hand back to the 
Genoese as he had promised, consequently on the expiry of Dorn's 
contract we find him in the service of the emperor Charles V 
(1528) He ordered his nephew Tilippino, who was then blockid 
ing Naples m concert with a French army, to withdraw, and 
sailed for Genoa, where he expelled the Trench once more and 
re estabhshed the republic under imperial protection He re 
formed the constitution in an aristocratic sense, and put an end 
to the factions which divided the city He refused the lordship ot 
Genoa and even the dogeship, but exercised predominant influence 
in the councils of the republic until his death He was given two 
palaces, many privileges, and the title of Liberator et Pater 
Patriae As imperial admiral he commanded several expeditions 
against the Turks, capturing Corona and Patras, and co operating 
with the emperor himself m the capture of Tunis (1535) Charles 
found him an invaluable ally in the wars with Francis, and through 
him extended his domination over the whole of Italy Dona s 
defeat by the Turks at Preveza in 1538 was said to be not in 
voluntary, and designed to spite the Venetians, whom he detested 
He accompanied Charles on the ill-fated Algerian expedition of 
1541, of which he disapproved, and by his ability just saved the 
whole force from complete disaster For the next five years there 
was hardly an important event in Europe in which he had not 
some share After the peace of Crepy between Francis and 
Charles in 1544 he hoped to end his days m quiet But he had 
many enemies, and in 1547 the Tiesco conspiracy to upset the 
power of his house took place His nephew Giannettmo was 
murdered, but the conspirators were defeated, and Andrea showed 
great vindictiveness m punishing them He was implicated in the 
murder of Pier Luigi Farnese, duke of Parma (see Farnese), who 
had helped Fiesco Other conspiracies followed, of which the most 
important was that of Giulio Cibfi (1548), but all failed Doria 
successfully opposed the emperor Charles’s repeated attempts to 
have a citadel built in Genoa and garrisoned by Spaniards , neither 
blandishments nor threats could win him over to the scheme Nor 
did age lessen his energy, for m 1550, when eighty four years 
old, he again put to sea to punish the raids of his old enemies the 
Barbary pirates, but with no great success War between France 
and the Empire having broken out once more, the French seized 
Corsica, then administered by the Genoese Bank of St George, 
Doria was again summoned, and he spent two years (1553-1555) 
m the island fighting the French with varying fortune He re 
turned to Genoa for good in 1555, and gave over the command 
of the galleys to his great-nephew Giovanm Andrea Doria 
Andrea Doria died on Nov 25, 1560, leaving his estates to 
Giovanm Andrea The family of Dona Pamphilu-Landi (qv ) 
is descended from him and bears his title of prince of Melfi 
Dona was a man of indomitable energy and a great admiral If 
he appears unscrupulous and even treacherous he did but con 
form to the standards of 16th century Italy 

See E Petit, Andri Doria (Pans, 1887) which is an accurate and 
documented biography, indicating all the chief works on the subject, 
but the author is perhaps unduly harsh in his judgment of the admiral, 
F D Guerrazzi, Vita di Andrea Dona (3rd ed , Milan, 1874) Among 
the earlier works L Cappellont's Vita di Andrea Dona (Italian edition, 
Genoa, 1863) and V Sigomus’s Vila Andreae Donae (1576) may be 
mentioned, see also "Document! ispano genovesi del-l’Archivlo dl 
Simancas” in the Atti della Societd Itgure di Storia patna, vol viii , 
the Archivto slonco ttallano (sene ul tome iv parte 1 , 1866) contains 
a bibliography, but a great deal has been published since that date 

DORIANS In classical times a fourfold division ran through 
the Greek world, linguistic and partially social The Dorians rep 
resent one section of this division, the remaining three being 
Aeohans, Iomans and Arcado-Cypnans or Achaeans They were 
settled m the Peloponnese where they were the dominant race, 
in the Sporades and in Crete, in south-western Asia Minor, and in 
a string of colonies along the eastern and southern coasts of 
Sicily Between Mounts Parnassus and Oeta was a small district 
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railed Doris, whose inhabitants in historic times spoke an Aeobc 
halect They were distinguished from other Greeks by their 
iialect, by a calendar of festivals, and by certain social and politi 
;al institutions The worship of Apollo and of Heracles was 
ooked upon by the Gieeks as being in some sense more particu 
arly Dorian, though not conhned to Dorian peoples 

The Doric dialect, of which there were several varieties, was 
liked with a group known as North west Greek, spoken in Phocis, 
kicris and Elis, as opposed to Aeolic, Ionic, Attic and Arcado 
L’ypnan, which may be said to have formed loosely an eastern 
;roup Some of its characteristics are the retention of t where 
Attic shows <t in verbal endings such as dl&am, in -Kano l as the 
:ermmation in the hundreds in place of -koolol etc , the forma- 
,ion of the nominative plural of the article in rot, Tat , cka, r 6 m, 
rS/ca for ore, rore, irire etc , the termination of the first person 
ilural active m -pts instead of pev, eg, the formation of 

he future m -<re co, the lengthening of e and o to 17 and oi m 
dace of et and on, the reduction of intervocalic a to h and in 
;ome cases its complete disappearance The Cretan dialects 
ihowed peculiarities of their own The Done dialects continued 
n use until displaced by the Koivt] based upon Attic, which became 
he common language of Greece m Hellenistic times The modern 
Tzakoman dialect spoken in the neighbourhood of Sparta exhibits 
:haractenstics which entitle it to be regarded as the descendant 
if an ancient Doric dialect, possibly Laconian Within the Done 
jroup Laconian inclined m certain respects to agreement with 
Aeolic where Corinthian and Argolic show rather more similarity 
.0 Ionic 

It is clear that the Dorians were a conquermg stratum of the 
lopulation m the Peloponnese Beside the fact that a non Doric 
halect survived m Arcadia closely akin to the dialects of Cyprus, 
;he social structure of the Doric cities provides evidence that the 
Dorians had conquered and were holding in subjection a former 
lopulation Sparta was the armed camp of a close aristocracy 
vhich alone possessed political rights The majority of the popu 
ation, known as Helots, were serfs, hostile to their masters and 
ireakmg into rebellion whenever opportunity presented itself Be- 
ween the Helots and the Spartiate families was a class known as 
Penoeci {qv) who were not slaves but did not enjoy Spartan 


ant a decision The other Done cities of the Peloponnese, no 
ably Argos and Corinth, though their constitutions differed widely 
r rom that of Sparta, presented similar strata of population, be- 
ween whom a social and political compromise had been reached 
jparta was not typical but peculiar The so-called constitution of 
Lycurgus, however, under which she was governed, was closely 
‘eflected in Dorian Crete The double kingship suggests pre- 
nstorical amalgamation Owing to Sparta’s dominant position in 
:he Dorian world in historical times the rest of Greece was m- 
:kned to regard what was pecuharly Spartan as typically Dorian 
The rivalry of race between Dorian and Ionian underlay the 
itruggles of the Greek world until at least the 4th century, being 
iromment in the Peloponnesian War at the close of the 5th 
:entury 

When and from wha k direction did the Donan invasion of the 
Peloponnese take placi 5 Homer knev of Dorians onh in Crete 
The mainland of Greece was mlnbind m Homeric time- bv a 
icople called Achtcans, which was the general name lor Greeks 
ifterwards replaced b> the name Helkne- In he Hcsiodic gen- 
ealogies Dorus appeals as a son 01 Hellen beside \eolu 3 and 
Tullius the father of I011 and -Vhaeus It is evident that at that 
ime (7th or 6th centutj) tlie-e four division*- wcie regarded as 
.ompriaing togethei the whole Greek world The Hellenes 01 
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Homer’s time were a small Thessalian tribe, and the extension of 
their name illustrates the possibility of a similar process in the 
case of that of the Dorians The inheritance of Dorus was in 
central Greece between that of Aeolus in Thessaly and of Xuthus 
in the Peloponnese Under Aegimius, a descendant of Dorus, the 
Dorians acquired the country between Mounts Parnassus and 
Oeta, thenceforward known as Doris An alliance took place be- 
tween Aegimius and the Heracleidae, Hyllus son of Heracles 
being adopted by Aegimius There followed the expeditions to 
the Peloponnese to assist the Heracleidae to recover their inherit- 
ance there The route of the invasion was through Aetoha and 
Elis, the Corinthian Gulf being crossed at Naupactus After 
several attempts the conquest of the Peloponnese was achieved 
Thucydides dates the invasion 80 vears subsequent to the Trojan 
War, and it was generally regarded as having taken place in the 
second half of the 12th or early m the nth century Megara and 
Corinth were conquered rather later From the alliance between 
Aegimius and the Heracleidae dated the threefold Donan division 
into Hylleis, Dymanes and Pamphyli 
A second tradition, current in the 4th century, brought the 
Argive Dorians to the eastern Peloponnese by sea Their starting- 
point is not stated It is assumed to be the Mahac gulf, which 
is the nearest sea-coast to Doris in cential Greece The Cretan 
Dorians werd regarded as an offshoot of this expedition from 
which they were considered to have separated in Histiaeotis 
The facts of the Dorian overlordship in the Peloponnese show 
the invasion and conquest to have been historical, and light may 
be thrown upon the whereabouts of the former homes of the in- 
vaders by the names of the three Dorian tribes Hylleis is the 
name of a large and widespread Illyrian tribe settled upon the 
Dalmatian coast of the Adriatic and centring around the promon- 
tory known anciently as Hylks, now as Sabbioncello Indeed the 
name Illyrii may be identical with that of the Hylleis except for 
an additional suffix Again the tribal name Dymanes has a ter- 
mination frequent in Epirus and exemplified in such names as 
Atmtanes, Athamanes, Akarnanes, etc Both these names point 
decisively to the north-west and confirm the tradition of an in- 
vasion across the Corinthian gulf from Aetoha to Elis, of an 
Illyrian or Epirote tribe What of the Pamphyli? The second 
tradition, that the Dorian conquerors of Argohs reached the east 
coast of the Peloponnese by sea, has already been mentioned Is 
it possible that it is wrongly assumed that the starting point of 
this expedition was the Maliac gulf, and that such an invasion 
took place, but from Crete and the south eastern Aegaean? Is it 
too bold to connect the name Pamphyli with the familiar Ana- 
tolian Pamphylia? In Homeric times Dorians are recorded 
only in Crete The constitution of Lycurgus at Sparta was tra- 
ditionally derived from Crete We know that the Achaeans were 
m pre-Homeric times m the eastern Aegaean and later m the Pelo- 
ponnese and the Greek mainland Thus a Dorian migration from 
east to west across the Aegaean would have merely followed in 
the wake of previous Achaean migrations, while Dorian attacks 
upon the Peloponnese from Crete would have been no more than 
repetitions of previous Mmoan history Thus an invasion of the 
Achaean Peloponnese by northern hordes was coincident with at- 
tacks from Crete and the Aegaean It may well have been de- 
signedly coincident, one set of invaders calling in the other as 
allies, and such an amalgamation may well explam the double 
kingship at Sparta If the name Dorian first applied to a small 
tribe in Crete and later became extended to the new masters of 
the Peloponnese as a whole, this fact is no stranger than the in- 
crease of scope of the name Hellenes, which underwent an even 
wider development The Parnassian Dons was never m historical 
times the home of Dorians It represents perhaps no more than 
a coincidence of name, which is not surprising and far froim un- 
paralleled, especially if it connects with the root of Spvs, Sipv, 
tree, etc It is possible that the northern invaders occupied it 
for a time before their irruption into the Peloponnese 
A widely held view would bring all Greek-speajung peoples by 
land to Greece from the north m three successive waves, Ionian, 
Achaean and Donan, the first two being the promotors of Mycen- 
ean civilization This presupposes an original “Helladic” popula- 
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tion of Greece, whose language is unknown and whose origin is 
unexplained All Greek settlements in the Aegaean, Asia Minor 
and Cypress were on this view colonized from the mainland of 
Greece 

Dons was also in historical times the collective name of the 
Dorian cities m south-western Asia Minor, correspondmg with 
Ionia and Aeohs Whether or not Dorians had dwelt in this 
region since Homenc times, that is to say, since a date previous 
to their occupation of the Peloponnese, these cities had received 
an influx of population from the Peloponnese and looked to it in 
historical times as the home of their mother cities 
See Achaeans, Ionian s, Greece, History 
Bibliography — Beloch’s, Bury's and other Histones of Greece, 
W Ridgeway, “Who were the Dorians?” in Anthropological Essays, 
presented to E B Tylor (1907) , N P Nilsson, Minoan Mycenean 
Religion, Introduction (1927) For the dialects see C D Buck, Intro- 
duction to the Study of the Greek Dialects (1910) (BFCA) 

D ORIA-P AMPHILII-L ANDI, a princely Roman family 
of Genoese extraction The founder of the house was Ansaldo 
d’Oria, consul of Genoa m the 12 th century, but the authentic 
pedigree is traced no further back than to Paolo d’Ona (1335) 
The most famous member of the family was Andrea Dona (q v ) 
The marquisate of Civiez and the county of Cavallamonte were 
conferred on the family m 1576, the duchy of Tursi in 1594, the 
principality of Avella In 1607, the duchy of Avighano in 1613 In 
1760 the title of Retchsfurst or prince of the Holy Roman Em- 
pire was added and attached to the lordship of Tornglia and the 
marquisate of Borgo San Stefano, together with the qualification 
of Hochgeboren That same year the Donas inhented the fiefs 
and titles of the house of Pamphihi-Landi of Gubbio, patncians 
of Rome and princes of San Martino, Valmontano, Val di Toro, 
Bardi and Corupiano The Dona-Pamphilii palace m Rome, a 
splendid edifice, was built m the 17th century, and contains a 
valuable collection of paintings The Villa Dona Pamphilu with 
its gardens is one of the loveliest round Rome During the siege 
of 1849 it was Garibaldi's headquarters 
DORIC ORDER, in architecture, the simplest and earhest 
perfected of the Greek orders, adopted and developed in a modi- 
fied form by the Romans, characterized by a simple, moulded 
capital, and the existence in the frieze of upright, grooved forms, 
known as triglyphs separated by squares, known as metopes (see 
Order) 

DORION, SIR ANTOINE AIM£ (1816-1891), Canadian 
lawyer and statesman, was born at Samte Anne de la Perade on 
Jan 17, 1816 of an old Liberal family He studied law under 
Cherrier, was called to the bar in 1842, and rose rapidly in his 
profession At the time that Dorion commenced the study of 
law, Canada was entering upon a new phase of her political life 
The rebellion of 1837 had resulted m the suspension of the con- 
stitution of 1791 and the union of provinces, effected under 
the Imperial Act of 1840, was framed to compel the obedience of 
the refractory population The elections of 1854 had brought new 
blood into the ranis of the Liberal party, yojng niLn eager to 
carry ou f measures of reform, urd Dorion wa a chosen as leader 
Under the coalition brought about b> MrMb between the Tone' 
of Upper Camilla nnd the Liberals of the lower province old ibu->e« 
were removed, and after the abolition of seignmi d tenure and 
clcrg> reserves, it appeared that the pohlicnl nmosphLie was 
clear In 1856 the question of representation by population w is 
ngam prominent Upper Canada lnd mere wd, nnd it contributed 
a larger share to the rev enue, and demanded proportion itc repre 
scntalion Macdonald, who became prime nimster in 1S56 nnd 
bad formed a new government with Cartier in 1857, maintained 
that no amendment to the constitution was necessaiy , that exist- 
ing conditions were satisfactory Brown, on the opposite side of 
the House, declared that representation by population was impera 
tive. With or without constitutional changes, and Donon appears 
to have suggested the true remedy, when he gave notice of a 
motion in 1856 — 

That a committee be appointed to inquire into the means tbit 
should be adopted to form a new political and legislative organization 
of the heretofore provinces of Upper and Lower Canada, either by 


the establishment of their former territorial divisions or by a division 
of each province, so as to form a federation, having a federal govern- 
ment and a local legislature for each one of the new provinces, and to 
deliberate as to the course which should be adopted to regulate the 
affairs of united Canada, in a manner which would be equitable to 
the different sections of the province 

Dorion was in advance of the tmie He understood the true 
principle of federative union as applicable to Canada But he 
did not pursue this idea On Aug 2, 1858 he formed an admims 
tration with Brown, but was forced to resign after being in office 
three days When the question of confederation was discussed a 
few years later he opposed the scheme, believing there was nothing 
to justify the union at the time In 1873 he Became minister of 
justice in the Mackenzie government, and secured the passage of 
the Electoral Law of 1874 and the Controverted Elections Act 
Dorion sat as a member of the assembly for the province of Can 
ada for the city of Montreal from 1854 to l86l > for the county of 
Hochelaga from 1862 to 1867, as member of the House of Com 
mons for the county of Hochelaga from 1867 to July 1872, and 
for the county of Napierville from Sept 1872 to June 1874, when 
he was appointed chief justice of the province In 1878 he was 
created a knight bachelor He died at Montreal on May 31, 1891 

See Fenmngs Taylor, Donon, a Sketch (Montreal, 1865) , “Sir 
Antoine Aim6 Donon," by Sir Wilfrid Launer, in The Week (1887) 

DORIS, a small district in central Greece, between Mts Oeta 
and Parnassus, containing the head-waters of the Cephissus This 
little valley, which nowhere exceeds 4mm breadth and has but 
four small townships, owed its importance partly to its command 
over the road from Heracleia to Amphissa, but chiefly to its 
prestige as the alleged mother country of the Dorian conquerors 
of Peloponnesus (see Dorians) Its history is mainly made up of 
petty wars with Oetaeans and Phocians In 457, the Spartans, 
admitting their claim to be the Dorian metropolis, sent an army 
to their aid, and again during the second Sacred War (356-346) 
Except for mention of its cantonal league in 196, Dons passed 
early out of history 

See Strabo, pp 417, 437, Herodotus i 56, viu 31, Thucydides i 
107, 111 92 , Diodorus xu 29, 33 , W M Leake, Travels m Northern 
Greece, chap xi (1835) 

DORISLAUS, ISAAC (1595-1649), Anglo-Dutch lawyer 
and diplomatist, was bom at Alkmaar, Holland, the son of a min- 
ister of the Dutch Reformed Church He was educated at Leyden, 
removed to England about 1627, and was appointed to a lecture- 
ship in history at Cambridge, where his attempt to justify the 
Dutch revolt against Spain led to his early resignation In 1629 
he was admitted a commoner of the College of Advocates In 1632 
he made his peace at court, and on two occasions acted as judge 
advocate, m the bishops’ war of 1640 and m 1642 in the army com- 
manded by Essex In 1648 he became one of the judges of the 
admiralty court, and was sent on a diplomatic errand to the States 
General of Holland He assisted m preparing the charge of high 
treason against Charles I , and, while negotiatmg an alliance be 
tween the Commonwealth and the Dutch republic, was murdered 
at The Hague by royalist refugees on May 10, 1649 

DORKING, a market town and urban distnet m the Reigate 
parliamentary division of Surrey, England, with three (including 
Box Hill, four) railway stations on the Southern railway, about 
26 ml SSW of London Pop of urban district (1938) 17,110 
Area 15 sq mi It lies at the edge of the North Downs m the shel- 
tered valley of the river Mole, near the base of Box Hill, and is 
noted for the beauty of its countryside It is the centre of an ex- 
tensive residential district The pansh church of St Martin’s is a 
handsome edifice rebuilt in 1873 Lime of exceptionally good 
quality is burned in the neighbourhood and is derived from the 
Lower Chalk formation Dorking gives its name to a well-known 
breed of fowl distinguished by its having five toes Several fine 
mansions are in the vicinity of the town, notably that of Deep- 
dene, containing part of a gallery of sculpture collected by Thomas 
Hope, the author of Anastasms The Roman road of Stone street, 
which tVossed from the Sussex coast to the Thames, passed near 
the present churchyard of St Martin The district has literary 
associations, including the names of George Meredith, who lived 
and is buried here, Fanny Burney, Malthus and others, 



DORLEANS- 

DORLfiANS, LOUIS (1542-1629), French poet and politi 
cal pamphleteer, was bom in Pans He studied under Jean Daurat, 
and after taking his degree in law began to practise at the bar with 
but slight success After the league had arrested the royalist 
members of parliament, he was appointed (1589) advocate gen 
eral His Avcrhssement des catholiques anglais am Franfais 
catholtques went through several editions, and was translated into 
English Dorleans was proscribed when Henry IV entered Pans 
He took refuge in Antwerp, but was amnestied nine years later, 
and returned to Pans, where he was soon impnsoned for sedition 
The king, however, released him after three months in the Con- 
ciergene 

DORMAN, THOMAS ( d 1577?), Catholic theologian, was 
born at Berkhampstd, Hertfordshire His uncle Thomas Dorman 
of Agmondesham (Amersham), Buckinghamshire, supported him 
while he studied at the Berkhampstd free school, where he was a 
student of Richard Reeve, a well known protestant teacher 

In 1547 Thomas Harding, a Catholic scholar, sent Dorman to 
Winchester school He later attended New College, Oxford, and 
was elected a probationer fellow He became a fellow of All Souls’ 
college in 1554 and was awarded the degree of bachelor of civil 
law in 1558 

Opposing the religious changes made after the accession of 
Queen Elizabeth in 1558, Dorman left England In Antwerp he 
was urged by Harding, who was in exile, to continue his studies 
Dorman became a student of theology in Louvain, and m 1565 he 
was graduated as bachelor of divinity from the University of 
Douai, in northern Trance, founded by Philip II of Spain m 1562 
The university later awarded him the doctorate 

Dorman assisted in the establishment of the English college, 
founded at Douai in 1568 by William Allen In 1572 or 1577, Dor- 
man died in the city of Toumai 

His theological works include A Proufe of Certeyne Articles m 
Religion denied by Mr Jewel (Antwerp, 1564), A Disproufe of 
Mr Alex Nowell’s Reproufe (Antwerp, 1565), A Request to Mr 
Jewel that He keep His Promise made by Solemn Protestation m 
His Late Sermon at Paul’s Cross, 1$ June, 1567 (London, 1567, 
Louvain, 1567) 

DORMER, m architecture, a projection from a sloping roof, 
containing a window Dormers may occur either on the face of 
the wall or high up on the roof, their roofs may be gabled, hipped, 
flat or with one slope Wherever steep, high roofs are common, 
dormers are common, m order to light the space within Simple 
dormers, frequently in several rows, characterize the steep roofs 
of Teutonic countries, but m the late Gothic and early Renais 
sance periods, certain dormers, whose fronts were on the wall line 
of the building, were built in masonry and richly decorated Similar 
elaborate dormers, usually with gabled roofs, are characteristic 
of the French chateaux from the time of Louis XII to that of 
Louis XIV, and of Tudor work in England and Scotland, ex- 
amples of dormers, ornamented with pinnacles, tracery and but- 
tresses, occur in the Palais de Justice at Rouen (end of the 15th 



77 , ; 

. T ' 

II 


L ;:li mto. IIOSM'II l"GHT -JTE F.*LSwl G T11IC F >IOH 


-DORNBIRN 5+1 

century) Heidelberg castle (1556), and the chateaux of Blois 
and Chambord (time of Francis I) show characteristic Renais 
sance enrichment The term “dormer” arose from the windows 
being those of sleeping rooms The phrase “dormer beam” is the 
equivalent of the modern sleeper 

DORMITORY, the name given in monasteries to the monks’ 
sleeping apartment It sometimes formed one long room, but 
was more generally subdivided into as many cells or partitions as 
there were monks The dormitories were sometimes of great 
length, that of the monastery of San Michele in Bosco near 
Bologna, now suppressed, is said to have been over 400 feet 
In some of the larger Elizabethan mansions the space m the roof 
constitutes a long gallery, whifch in those days was occasionally 
utilized as a dormitory The name dormitory is also applied to 
the large bedrooms with a number of beds, in schools and similar 
modern institutions, and also to any institutional building whose 
purpose is to furnish sleeping quarters for pupils or others, ir- 
respective of whether or not they are divided into individual 
rooms 

DORMONT, a residential borough of Allegheny county, Pa , 
U S , on the southern edge of Pittsburgh The population was 
13,405 in 1950 and 12,974 in 1940 by federal census 

Incorporated in 1909, Dormont adopted the council manager 
form of government in 1932 under an ordinance passed by the city 
council The name was derived from the French mont d’or, or 
golden mount 

DORMOUSE, a small rodent, Muscardtnus avellananus, is 
the sole representative of its genus, but belongs to the family 
Glindae (often, Muscardimdae) , this contains a number of old 
world species All the dormice are small rodents, of arboreal 
habits, and for the most part of squirrel like appearance, some 
of their most distinctive features being internal In the more 
typical members of the group, forming the subfamily Ghnnae, 
there are four pairs of cheek teeth, which are rooted and have 
transverse enamel folds As the characters of the genera are 
given in the article Rodentia it will suffice to state that the 
typical genus Glis is represented by the European edible dor 
mouse, G gits, a gray species with black markings and about 8 in 
long, known in Germany as the Stebenschlafer, the genus ranges 
from continental Europe to Japan The common dormouse Mus- 
cardtnus avellananus, ranging from England to Russia and Asia, 
is of the size of a mouse The fur is tawny above and paler be 
neath, with a white patch on the throat The third genus is repre 
sented by the continental lerot, or garden dormouse, Eliomys 
quertcmis, which is a large chestnut coloured species, with black 
cheeks 

There are several local forms or races A large number of 
African species belong to the genera Clawghs and Graphmrus 
In their arboreal life and the habit of sitting up on their hind legs 
with their food grasped m the forepaws, dormice are like squir- 
rels, from which they differ in being completely nocturnal They 
live either among bushes or in trees, and make a neat nest for the 
reception of their young, which are born blind The species in- 
habiting cold climates construct a winter nest in which they hiber- 
nate, waking up at times to feed on an accumulated store of nuts 
and other food Before retiring they become very fat, and at 
such times the edible dormouse is a favourite article of diet on 
the continent The young are generally four in number, and are 
produced twice a year They are bom blind, but 111 a marvellous- 
ly short period are able to cater for themselves, and their hiber 
nation begins later in the season than with the adults A second 
subfamily is represented by the Indian Platacanthomys and the 
Chinese Typhlomys, in which there are only three pairs of cheek 
teeth, the teeth have oblique cross ndges, the palate is fenes 
trated and the bullae are small (j e j 

DORNBIRN is a township m the Austrian province of Vor- 
arlberg, at the foot of the Bregenzerwald The name is a collective 
appellation for four straggling villages— Dombirn, Hatlerdorf, 
Oberdorf and Haselstauden-— - chiefly important as small centres 
manufacturing textiles and iron goods with motive power fropa 
the Dombirner Ach, a tributary of the Rhine Pop (1948), 
22,516 Germany annexed the township in 1938 
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DORNBURG, a town of Germany, m the Land of Thu 
nngia, situated 400 ft above the Saale, 7 mi N E of Jena Pop 
ulation 918 Dornburg is chiefly famous tor its three grand ducal 
castles The Altes Schloss is built on the site of an imperial 
stronghold (KaiscrpfaLz) once a bulwark against the Slavs, often 
a residence of the emperors Otto II and Otto III , and the place 
where the emperor Henry II held a diet in 1005 Goethe was 
often a guest at the Neues Schloss, built (1728-48) m Italian 
style The third castle is the so-called Stohmannsches Rittergut, 
purchased in 1824 and fitted as a modern palace 

DORNER, ISAAC AUGUST (1809-1884), German Lu 
theran divine, was born at Neuhausen, Wurttemberg on June 20 
1809 After studying at Tubingen, he travelled in England and 
Holland, and in 1837 became professor extraordmarius of theol 
ogy at Tubingen His Enltoicklungsgeschichte der Lehre von der 
Person Chnsti (1835-39) an indirect reply to Strauss’ Lije of 
Jesus, led to his being invited in 1839 to Kiel as professor ordi- 
narius There he wrote, among other works, Das Prtncip unsercr 
Kirche naclt dem tnnem Verhaltmss seiner zwei Seiten betrachtet 
(1841) In 1843 he removed to Konigsberg, m 1847 to Bonn, in 
1853 to Gottingen and in 1862 to Berlin In 1867 appeared his 
valuable Geschichte der protestantischen Theologte (Eng trans , 
1871) His ultimate position as one of the “mediating” theo 
logians is best seen in his Chmthche Glaubenslehre (1879-81) 
The companion work System der chrtsthchtn Sittcnlehre was pub 
lished in 1886 He founded and for many years edited the Jahr 
bucher fur deutsche Theologte He died at Wiesbaden on 
July 8, 1884 

See Herzog HaucL, Realencyklopadte, Pfleiderer, The Development 
of Theology in Germany since Kant (1890) , F Lichtenberger, History 
of Cerinan Theology in the Nineteenth Century (1889) , Carl Schwarz, 
Zitr Geschichte der neuesten Theologte (1869) 
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waraa neglected ull 1837, wnen it was restored, and has since 
heqtt used as the parish church It is the burymg-place of the 
Sutherland family and contains the remains of sixteen earls The 
ancient castle was also the bishop’s palace, its west tower remains, 
the rest was destroyed m 1570 Dornoch became a royal burgh jn 
1628 It was the scene of the last execution for witchcraft m 
Scotland (1722) At Embo, 2 m N NE , a sculptured stone com 
memorates the battle with the Danes in the 13th century, in which 
Richard de Moravia was killed He was buried m the cathedral, 
where his effigy was found m the chancel Skibo castle, about 4 m 
W of Dornoch, once a residence of the bishops of Caithness, was 
acquired m 1898 by Andrew Carnegie 

DOROHOI or DOROGOI, the capital of the department of 
Dorohol, Rumania, on the right bank of the river Jijia, which 
broadens into a lake on the north Dorohoi is a market for the 
timber and farm produce of the north Moldavian highlands , mer 
chants from the neighbouring States flock to its great fair, held 
on June xa There is a church built by Stephen the Great (1458- 
1504) Population 15 375 

DOROTHEUS, a ptofLSsoi of juii'prLdcnu. in the liw 
school of Berytus m Suu, md one of ,hc three commissioner:, 
jppomted by the emperor Ju'tmi 11 to diaw up 1 book of Iii'M 
lutes to serw as an introduction to th_ Duo/ aluady completed 
His colleagues were Tnbcnm and Iheophil’i., aid their woik 
was accomplished 111 5 j 3 Doro'heus la,er wrote a eomrren l 'ary 
on the Digest, which is called Ihe Itdcx, and w-w published be 
him in S42 lb agments of this commentary have been pics L r\cd 
111 the Scholia appended to the Basilica, Irom winch it seems 
probable that the rommenfry of DorotUus eon 1 uiier 1 ihe sub 
stance of a course of lectures on the Digest delivered by him in 
the law school of Berytus 


D’ORSAY, ALFRED GUILLAUME GABRIEL, 

Count (1801-1852), a famous dandy and wit, was born m 
Pans on Sept 4, 1801, and was the son of General D’Orsay, from 
whom he inherited an exceptionally handsome person In his 
youth he entered the French army and served as a garde du corps 
of Louis XVIII In 1822, while stationed at Valence on the 
Rhone, he met the eail and countess of Blessington (gv) whose 
house he had visited when in London a little earlier At the 
invitation of the earl he accompanied the party on their tour 
through Italy In the spring of 1823 he met Lord Byron at Genoa, 
and the published correspondence of the poet at this period con- 
tains numerous references to the count’s gifts and accomplish 
ments, and to his peculiar relationship to the Blessington family 
A diary which D Orsay had kept during a visit to London in 1S21- 
22 was much praised by Byron for the knowledge of men and 
manners and the keen faculty of observation it displayed On Dec 
1, 1827, Count D’Orsav married Lady Harriet Gardiner, a girl 
of 15, the daughter of Lord Blessington by his previous wife The 
union, if it rendered his connection with the Blessington family 
less ostensibly equivocal than before, was m other respects an 
unhappy one, and a separation took place almost immediately 
After the death of Lord Blessington, which occuned in 1829, 
Lady Blessington returned to England, accompamed by Count 
D Orsay, and her home, first at Seamore Place, then at Gore 
House, soon became a resort of the fashionable literary and 
artistic society of London Count D’Orsay had been from his 
jouth a zealous Bonapartist, and one of the most frequent guests 
at Gore House was Prince Louis Napoleon In 1849 he went 
bankrupt, and the establishment at Gore House being broken up, 
he went to Paris with Lady Blessington, who died a few weeks 
after their arrival His relations with Napoleon were less cordial 
after the coup d’itat of 1851 of which he disapproved His ap 
pomtment to the post of director of fine arts was announced only 
a few days before his death which occurred on Aug 4, 1852 
Count d’Orsay was the supreme dandy, and the list of his 
accomplishments is surprising In addition to wit, charm, and 
taste m dress and furniture, he was a good shot, a good horse- 
man, a good fencer and even a good boxer He had considerable 
skill in painting and sculpture as well It is more surprising, per- 
haps, to find him m the light of benefactor to distressed com- 
patriots m England, and as the original founder of the Sociite 
de Btenf (usance 

Much information as to the life and character of Count D’Orsay Is 
to be found in Richard Madden’s Literary Life and Correspondence 

0] the Countess of Blessington (1855) 

DORSET, EARLS, MARQUESSES AND DUKES OF, 

English titles one 01 more of which had been borne by the families 
of Beaufort, Grey and Sackville About 1070 Osmund, or Osmer, 
an alleged son of Henry, count of S6ez, by a sister of William the 
Conqueror, is said to have been created earl of Dorset, but the 
authority is a very late one and Osmund describes himself simply 
as bishop (of Salisbury) William de Mohun of Dunster, a parti- 
san of the empress Matilda, appears as earl of Dorset or Somerset, 
these two shires being in early times united under a single sheriff 
In 1397 John Beaufort, earl of Somerset (d 1410), the eldest son 
of John of flan nl d"kf of T qnroQf Pf onH PotUp-^p C pfp r rl 
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earluom 01 Huntingdon, which he had received in 1471, was 
created marquess of Dorset (see below) He was succeeded m 
this title by his son Thomas (1477-1530), and then by his grand- 
son Henry (1510-54), who was created duke of Suffolk m 1551 
When in Feb 1554 Suffolk was beheaded for sharing m the rising 
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of Sir Thomas Wyat, the marquessate of Dorset again became 
extinct, but in 1604 Thomas SacLville (see the account of tjae 
family under Sackville, ist Earl) was created earl of Dorset 
(see below) and his descendant, the 7th earl, was created duke 
in 1720 In 1843 the titles became extinct 

Thomas Gre\, ist Marquess of Dorset (1451-1501), was 
the elder son of Sir John Grey, 7th Lord Ferrers of Groby 
(1432-61), by his wife, Elizabeth Woodville, afterwards queen 
of Edward IV He fought for Edward at Tewkesburj , m 1475 
he was created marquess of Dorset After the death of Edward 
IV Dorset and his brother, Richard Grey, supported their half 
brother, the y oung Edward V , thus incurring the enmity of 
Richard duke of Gloucester, afterwards Richaid III Richard 
Grey was arrested and beheaded at Pontefract in June 1483, while 
the marquess saved his life by flight Dorset was one of the leaders 
of the duke of Buckingham’s insurrection, and when this failed 
he joined Henry earl of Richmond in Brittany, but he was left 
in Pans when the future long crossed to England in 1485 After 
Henry’s victory at Bosworth the marquess returned to England 
and his attainder was reversed, but he was suspected and impris 
oned when Lambert Simnel revolted, he had however, been 
pardoned, had marched into France and had helped to quell the 
Cornish rising, when he died on Sept 20, 1501 

Dorset’s sixth son, Lord Leonard* Grey (c 1490-1541), went 
to Ireland as marshal of the English army m 1535, and m 1536 
was appointed lord deputy m succession to Sir William Skeffing- 
ton He was accused, probably with truth, of favouring the family 
of the Geraldines, to whom he was related, and quarrelled fiercely 
with the rival family of the Butlers Returning to England in 
1540 he was condemned to death for treason He was beheaded 
on July 28, 1541 (See R Bagwell, Ireland under the Tudors, 
vol 1 , 1885 ) 

Thomas Grey, 2nd Marquess of Dorset (1477-1530), the 
eldest son of the ist marquess, fled to Brittany with his father 
in 1484 He spent some years in prison under Henry VII , but 
was highly favoured by Henry VIII , who gave him command in 
France in 1512, and in 1523 made him warder of the Scottish 
eastern and middle marches He was famous for his skill in the 
tournament He died on Oct 10, 1530 

His eldest son, Henry Grey, 3rd marquess of Dorset, was m 
1551 created duke of Suffolk (g v ) A younger son, Lord Thomas 
Grey, was beheaded m 1554 for sharing in the rebellion of Sir 
Thomas Wyat, another son, Lord John Grey, was also sentenced 
to death for his share in this rising, but his life was spaied by the 
efforts of his wife, Mary, daughter of Sir Anthony Browne Under 
Elizabeth, Lord John, a strong Protestant, was restored to the 
royal favour He died on Nov 19, 1569 In 1603 his son Henry 
(d 1614) was created Baron Grey of Groby, and m 1628 his 
great-grandson Henry was made earl of Stamford (For the ist 
earl of Dorset, see Sackvtlle, Thomas ) 

Edward Sackville, 4TH Earl of Dorset (1591-1652), son 
of the 2nd earl, succeeded his brother Richard, the 3rd earl 
(1590-1624), in 1624 He had attained much notoriety by killing 
Edward Bruce, 2nd Lord Kmloss, m a duel, and m 1620 he fought 
for James I ’s son in-law, Frederick V , elector palatine of the 
Rhine, at White Hill, near Prague In the House of Commons, 
where he represented Sussex, Sackville defended Bacon and advo 
cated an aggressive policy for the recovery of the Rhenish Palat- 
inate, twice he was ambassador to France, and he was interested 
in Virginia, and the Bermuda islands Under Charles I he was 
a privy councillor and lord chamberlain to Henrietta Maria At 
the outbreak of the Civil War, he joined the king at York, but 
he endeavoured to secure peace At Oxford he was lord chamber- 
lain to the king and lord president of his council, but Charles 
did not altogether approve of his pacific attitude He died on 
July 17, 1652 His wife Mary (d 1645), daughter of Sir George 
Curzon, was governess to the sons of Charles I, the future 
Charles II and James II 

Charles Sackville, 6th Earl of Dorset (1638-1706), Eng 
lish poet and courtier, son of Richard Sackville, 5th earl 
(1622-77), was born on Jan 24, 1638, and succeeded to his 
father's estates and title in 1677 Charles II ’s first parliament 


he sat for East Gnnstead, Sussex He won a reputation ns court 
nr ind wit at Whitehall, where he bore his share in the excesses 
foi which Sir Charles Sedley and the eirl of Rochester were 
notonous In 1662 ht md his brother Edward, with thiee others 
were indicted for the robbery and murder of a tanner named 
Hoppy The defence was that they were in pursuit of thieves, 
and mistook Hoppy for a highwayman In 1665 he volunteered to 
serve under the duke of York in the Dutch war His famous song, 
“To all you Ladies now at Land,” was written, according to Prior, 
on the night before the victory over “foggy Opdim” off Har- 
wich (June 3, 1665) Dr Johnson, with the remark that “seldom 
any splendid story is wholly true, ’ says that the earl of Oirery had 
told him it was only retouched on that occasion In 1667 Pepys 
laments that he had lured Nell Gvvyn away from the theatre, and 
that with Sedley the two kept “merry house” at Epsom. Next 
year the king was paying court to Nell, and her “Charles the 
First,” as she called him, was sent on a “sleeveless errand ’ into 
Trance to be out of the wav His gaiety and wit did not especially 
recommend him to James II He retired from court at the begin- 
ning of the new reign Dorset concurred in the invitation to 
William of Orange, who made him privy councillor, lord chamber- 
lain (1689), and knight of the Garter (1692) During William’s 
absences in 1695-98 he was one of the lord justices of the realm 

He wts a generous patron of men of letters Dryden’s “Essay 
on Satire ’ and the dedication of the “Essay on Dramatic Poesy” 
are addressed to him Walpole ( Catalogue of Noble Authors, 
iv ) says that he had as much wit as his first master, 01 his con 
temporaries, Buckingham and Rochester, without the royal want 
of feeling, the duke’s want of principle or the earl’s want of 
thought, and Congreve reported of him when he was dying that 
he “slabbered" more wit than other people had in their best 
health 

The fourth act of Pompey the Great, a tragedy translated out of 
French by certain persons of honour, is by Dorset The satires for 
which Pope classed him with the masters m that kind seem to have 
been short lampoons, with the exception of A Faithful Catalogue 0} 
our Most Eminent Ninnies < reprinted in Bibltatheca Cunosa, ed 
Goldsmid, 1885) The Works of the Earls of Rochester, Roscommon 
and Dorset, the Dukes of Devonshire, Buckinghamshire, etc, with 
Memoirs of their Lives (1731) is catalogued (No 20,841) by H G 
Bohn in 1841 His Poems are included m Anderson’s and other 
collections of the British poets 

Lionel Cranfield Sackville, ist Duke or Dorset (1688— 
1765), the only son of the 6th earl, was born on Jan 18,1688 He 
succeeded as 7th earl of Dorset in 1706, ind was created duke 
of Dorset in 1720 He was twice loid steward of the household, 
twice lord-lieutenant of Ireland, and lord president of the council 
from 1745-51 His second viceroyalty of Ireland (1750-55) was 
stormy and ended in dismissal The duke died on Oct io, 1 765 
He left three sons Charles, the 2nd duke , John Philip (d 1765) , 
and George, who took the additional name of Germain in 1770, 
and ra 1782 was created Viscount Sackville (q v ) 

Charles Sackville, 2nd Duke of Dorset (1711-1769), an 
associate of Frederick, prince of Wales, was a member of parlia- 
ment for many years and a lord of the Treasury under Henry 
Pelham, he died on Jan 5, 1769 His nephew, John Frederick 
(1745-1799), 3rd duke, was ambassador in Pans from 1783 to 
1789, and lord steward of the household from 1789 to 1799, he 
died on July 19, 1 799, and was succeeded by his only son, George 
John Frederick (1793-1815) When the 4th duke died unmar- 
ried ra Feb 1815, the titles passed to his kinsman, Charles Sack- 
ville Germam (1767-1843), son and heir of the ist Viscount 
Sackville, who thus became 5th duke of Dorset When he died 
on July 29, 1843, the titles became extinct 

DORSET, a south western county of England, bounded north- 
east by Wiltshire, east by Hampshire, south by the English Chan- 
nel, west by Devon and north-west by Somerset The area is 
973 square miles 

In the centre of the county the chalk hills of the western downs 
sweep south-west from Cranborne Chase through Blandford, 
Milton Abbas and Frampton to Dorchester Here the chalk out- 
crop narrows and turns south-eastward by Portisham and Bin 
combe to West Lulworth, whence it is continued eastward as the 
Purbeck hills Withm this nnj of chalk is a fringe of Reading 
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beds and London da\ which may be traced from Cranborne 
through Wimborne Minster, near Bere Regis and Puddle town, 
then southeastward through West Knighton, Winfnth and Lul 
worth, and along the northern side of the Purbeck hills to Stud 
land Bounded by this arc and occupy ing the eastern portion of 
the county is a low 1\ ing region of sands, gravel and clay , probably 
an extension of the Hampshire basin Denudation his revealed 
the Wealden beds in the vale between Lulworth and Swanage, and 
also near East Chaldon The town of Shaftesbury stands upon a 
hill of Greensand, while the Upper Greensand also forms the high 
ground above Lyme Regis, Golden Cip and Pillesden and Lewes 
den Pens It is thought tint a stream following the synchnc of 
the Frome valley, the Solent and the Spithead was at one time 
the chief feature of the drain igt Subsidence, however, has re 
suited in the tributaries of this stream now finding their wav in 
dependetvtly to the sea The Stour rises in Wiltshire and flows 
with a general southeasterly course to join the Hampshire Avon 
near its mouth It receives the Cele and Lidden, which drain 
the Vale of Blackmore, in its upper course, and breaches the 
western downs in its middle course between Sturminster Newton 
and Blandford 

I he small river Puddle or Trent and the Frome flow across 
the cistern plain and almost unite thur mouths m Poole har- 
bour 

In the northwest the Yeo flows northward to 30m the Parret 
and so sends its waters to the Bristol channel The Char, the 
Bnt and the Bride dram the southwest Lulworth Cove is an 
excellent example of differential marine erosion Chesil Bank 
has been formed from debris accumulated there by up channel 
currents 

Archaeology and History — Several beakers indicate early 
settlement One handled beaker found 3 mi from Dorchester, on 
the Ridgeway hill, may imply influences from eastern England 
(See 1 ox in Arch Camb vol lxxx, pt i,p 19) Numerous inter- 
ments of cremated bones (yielding many cinerary urns but few 
incense cups), disc-barrows resembling those of Wiltshire, un- 
chambercd barrows and stone circles, testify to the importance 
of Dorset m the Bronze age The sheltered waters of Weymouth, 
with access to the well drained chalk uplands of the interior, 
favoured maritime trade At Wareham was found a palstave of 
a type largely confined to southern England and northern Trance, 
which has been considered as an indication of early intercourse 
with neighbouring parts of the continent (See Crawford, in 
L'Aiithropologie, tome xxiv, 1913, pp 641-649 ) The numerous 
earthworks, of which the best known is Maiden Castle, may have 
been construeted to guard the principal routes from the coast 
The finding of La Tbne brooches at Woodcuts, Iwenie, Blandford 
and Maiden Castle (Dorchester) suggests contacts with north- 
western Trance during the Early Iron age (See Fox, Arch 
Camb,\ol lxxxn, pt i, pp 67-112) 

The kingdom of Wessex originated with the settlement of 
Cedric and his followers m Hampshire in 495 In 705 the West 
Saxon see was transferred to Sherborne, and many religious houses 
were founded later In 787 the Danes landed at Portland, and m 
833 they arrived at Charmouth and fought with Egbert The 
shire is first mentioned by name in the Saxon Chronicle in 845 
During the following 2] centuries Dorset was constantly ravaged 
by the Danes 

Seven! of (he We t Sivon kings res'ded m Dorse , ant] \ethcl- 
bald end Atlhilbcrt were boned at bhvroornc, and Vtnt'rcd at 
Wimborne In the rugn 01 Cinutc Wuilnm wis tic sh,n_ town 
Dorset loimtd pirt of Hirolds van lorn, end its rvsi-iance to the 
Conqutror ws punished hi Jie devastation 01 Dorchester, Warc- 
htm Shaftesbury and Bndpoit 

No JCnelishnian retained important estates alter the conquest, 
and at the time of the survey the bulk of tin lard, except 46 
manew held b\ the king, w is in the hands 01 religious liojves, the 
atibrvs of Ceint, Milton and Shaltcsbury being the most we dthy 
There aert 272 mills, and nearly 80 nun were emplovcd m work 
ing salt dong the coast Mints existed at Slmftcsburv, W areham 
DorJie-i'tr and Bndport, the three former having been rounded 
by Aefbelstan King John frequently hunted in the county I11 

\ 


the time of Egbert, Wessex was divided into definite page, each 
under an ealdorman, which no doubt represented the later shires 
The Inquisitio Gddi, drawn up two years before the Domesday 
survey, mentions the 39 pre conquest hundreds of Dorset The 
33 hundreds and 21 liberties of the present day retain some 
original names, but boundaries have changed Until the reign of 
Llizabeth, Dorset and Somerset were united under one sheriff 
After the transference of the West Saxon see from Sherborne 
to Sarum, m 1075, Dorset remained part of that diocese until 
1 S42, when it was included m the newly formed diocese of Bristol 
The vast power and wealth monopolized by the Church in Dor- 
setshire tended to check the rise of any great county families 

The three finest churches are the abbey church of Sherborne 
(qv), Wimborne Minster (q v ) and Milton Abbey church, a 
Decorated and Perpendicular structure erected on the site of a 
Norman church 

Dorset took no active part m the struggles of the Norman and 
Plantagenet period In 1627 the county refused to send men to 
La Rothelle On the outbreak of the Civil War the general feel- 
ing was in favour of the king, and in 1643 Lyme Regis and Poole 
were the only garrisons in the county left to the parliament By 
1644, however, parliament had gained the whole county except 
Sherborne and the Isle of Portland The remains of Corfe castle 
(gv) and of Sherborne caStle may still be seen The general 
aversion of Dorset people to warlike pursuits is demonstrated at 
this period by the rise of the “clubmen,” so called from their ap- 
pearance without pikes or firearms at county musters, whose ob- 
ject was peace at all costs In the 14th century Dorset produced 
much wheat and wool and had a prosperous clothing trade, which 
declined after the ravages of the plague in 1626 The hundred of 
Pimperne produced saltpetre in the 1 7th century, and the serge 
manufacture was introduced about this time Portland freestone 
was first brought into use in the reign of James I, and after the 
Great Fire it was extensively used by Sir Christopher Wren In 
the 18th century Blandford, Sherborne and Lyme Regis were 
famous for their lace The county returned two members to par- 
liament m 1290, in 1572 the county and nine boroughs returned 
a total of 20 members Under the Reform Act of 1832 the county 
returned three members, and Corfe castle was disfranchised 
Lyme Regis was disfranchised in 1868 and the remaining boioughs 
in 1883 Under the Representation of the People act, 1918, the 
county returns four members 

Agriculture and Industries— The climate is mild, and in 
some sheltered spots semi-tropical plants flourish Much fine 
timber appears in the richer soils, in some of the sheltered valleys 
of the chalk district, and more especially upon the Greensand, 
though many woods have been cleared In 1939 there were only 
97,325 ac of arable land, but 318,198 ac (763% of the total 
acreage under crops and grass) of permanent grass, including 69,- 
173 ac of rough grazing ground, the chalk downs bemg celebrated 
as sheep walks The chief crops were oats (16,282 ac), wheat 
(15,561 ac) and turnips and swedes (11,204 ac) Barley and 
mangolds followed, with 8,430 ac and 3017 ac respectively 
Devons, Shorthorns and Herefords are the most common breeds 
of cattle, and dairy farming is extensively carried on The Na- 
tional Trust owned 9 ac m the county in 1942 

The quarries of the Isles of Portland and Purbeck are important 
The first supplies a much used white freestone Purbeck marble 
was used for nrny ot the most famous GoLluc churches in Eng- 
1 ind A nluao'c product of Purbeck is a white pipeclay, exported 
to the poticrica o 1 h 11 oidsln-e 110m Purbeck borne shipbuilding 
is carried on at Poole, ard d ipei is made at sev cral towns Other 
sn all manui -t lures ere tho^e 01 flax and hemp m the neighbour- 
hood of Bndport and B< aniiiis‘er, ot bucks, tilts and pottery m 
the Poole district, ard of nets (braiding, as the industry is calle d) 
in some ot the villages Thcic arc silk mils at Sherborne and 
else vhtre The chiet po ts are Toole, Wtv 1011th, Swanage, Bnd- 
por and Ly me Regis 1 he harbour ot lctugc at Portland, under 
the adr trcllv is an 1*1 portant fortified naval station 

The mam lmc of the Southern railway serves Gillingham and 
Sherborne, m the north of the couiitv Branches of this system 
serve W unbone, Poole, Swanage, Dorchester, Weymouth and 
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Portland The last two towns, with Bndport, are served by the 
Great Western railway, the Somerset and Dorset line follows the 
Stour valley by Blandford and Wimborne, and Lyme Regis is the 
terminus of a light railway from Axminster on the Southern ry 
The population of the administrative county was, in 1938, 
252 240 An increase in the county population of 3% between 
Sept 1939 and Feb 1941 was caused by wartime movements 
The county contains eight municipal boroughs, and four urhan dis- 
tricts It and Toole each have a court of quarter sessions and 
there are nine petty sessional divisions The dialect of the county, 
distinguishable from those of Wiltshire and Somersetshire, yet 
bearing many common marks of Saxon origin, is admirably illus- 
trated in some of the poems of William Barnes (qv) Many 
towns, villages and localities are readily to be recognized from 
their descriptions in the “Wessex” novels of Thomas Hardy (qv ) 
BiBi.ioGR.vmy — A curious ancient Survey 0/ Dorsetshu e was written 
by the Rev Mi Coker, about the middle of the 17th century, and 
published from his ms (1732) See also J Hutchins, Htsloty and 
Antiquities of the County of Dorset (1774, 2nd td by R Gough and 
E B Nichols, 1796-1813, 3rd ed by W Shipp and J W Hodson, 
1861-73), C Warne, Ancient Doisel (1863), R W tyton, 1 Key to 
Domesday, Exemplified by an Analysis and Digest of the Dorset Survey 
(1878), C H Mbjc, Bibliotheca Dorseliensis (1883), W Barnes, 
Glossal y of Dorset Dialect (Dorchester, 1886) , H j Moule, Old 
Dorset (1893) , Victoria County Histoiy, Dorsetshire, The Land of 
Britain (Report of Land Utilisation Survey, pt 88), (London, 1940) 
DORT, SYNOD OF. An assembly of the Reformed Dutch 
Church, with deputies from Switzerland, the Palatinate, Nassau 
Hesse, East Friesland, Bremen, Scotland and England, called to 
decide the theological differences existing between the Armimans 
(or Remonstrants) and the Calvinists (or Counter-Remonstrants), 
was held at Dort or Dordrecht (qv) in 1618 and 1619 The 
government of Louis XIII prohibited the attendance of Trench 
delegates During the life of Armmius a bitter controversy had 
sprung up between his followers and the strict Calvinists, led by 
Francis Gomar, his fellow professor at Leyden, and, in order to 
decide their disputes, a synodical conference was proposed, but 
Armmius died before it could be held The essential contentions 
of the Armimans were the denial of irresistible predestination 
and the affirmation that Christ died for all men, not only for the 
“elect ” In 16x4, at the instance of the Arminnn party, an edict 
was passed by the states general, m which toleration of the opm 
10ns of both parties was declared and further controversy for- 
bidden, but this act only served, by rousing the jealousy of the 
Calvinists, to fan the controversial flame into greater fury Grad 
ually the dispute pervaded all classes of society, and religious 
questions became entangled with political issues, the partisans of 
the house of Orange espoused the cause of the stricter Calvinism, 
whereas the bourgeois oligarchy of republican tendencies, led by 
Oldenbarnevelt and Hugo Grotius, stood for Armimanism In 
1617 Prince Maurice of Orange committed himself definitely to 
the Calvinist party, found an occasion for throwing Oldtnbarnc- 
velt and Grotius into prison, and furthermore in 1617 called a 
synod intended to crush the Armimans This synod, which as 
sembled at Dort in November 1618, was strictly national — called 
by the national authority to decide a national dispute, and not in- 
tended to have more than a nationat influence The foreign depu 
tics were invited to attend, only to assist by their advice in the set 
tlement of a controversy which concerned the Netherland church 
alone, and which the Netherland church alone could decide At 
the fourth sitting it was decided to cite Simon Episcopuis (qv) 
and other Remonstrants to appear within fourteen davs before the 
synod, to state and justify their doctrines It was also agreed to 
allow the Armiman deputies to take part m the deliberations, only 
on condition that they forebore to consult with, or in any waj as- 
sist, their cited brethren, but this they refused When Episcopius 
and the others cited appeared, the former surprised the deputies 
by a bold and outspoken defence of his views, and even went so far 
as to say that the synod, by excluding the Arminnn deputies, 
could now only be regarded as a schismatic assembly The Re 
monstrants were asked to file copious explanations of the points 
in dispute (Sententia Remonstrantium ) but objecting to the 
manner in which they were catechized, they were dismissed from 
the synod The synod then proceeded m their absence to judge 


them from their published writings, and came to the conclusion 
that as ecclesiastical rebels and trespassers they should be de- 
prived of all their offices The synodical decision m regard to the 
five points is contained in the canons adopted at the 136th session 
held on April 23, 1619, the points were unconditional election 
limited atonement, total depravity, irresistibility of grace, final 
perseverance of the saints These doctrinal decisions and the 
sentence against the Remonstrants were, at the 144th sitting, read 
in Latin before a large audience m the great church The Remon- 
strants were requned to subscribe the condemnation and man) 
of them refused and were banished “The canons of Dort repre- 
sent the last effort of rigid Calvmistic orthodoxy to meet the dif 
Acuities and objections besetting their system both from a popular 
and a theological point of view ” (See Remonstrants ) 

See W A Curtis, art “Confessions, Christian” m Hastings Encvclo- 
paedia 0} Religion and Ethics, vol m , p 868 , H C Rogge in Herzog- 
Hauck, Realcncyklopadie, vol i\ p 798, Schaff, Creeds of Christen- 
dom, p 550 ff (3rd cd, 1877), Hall, Harmony of Protestant Con- 
fessions (184-’), p 339 (positive and negative canons in English), 
for references to the sources and full Latin text, Muller, Die Bekennt- 
ntsschnflen der reformierlen Kircke (1903), and Acta der Nationals 
3 vnode te Dordrecht (Leiden, 1887) 

DORTMUND, a town of Germany, m the Prussian province 
of Westphalia, on the Emscher, in a fertile plain, 50 m E from 
Dusseldorf by rail Pop (1939) 53 7,000 • 

Dortmund, the Throtmanma of early history, was already a 
town of some importance in the 9th century In 1005 the emperor 
Henry II held here an ecclesiastical council, and in 1016 an im 
penal diet The town was walled in the 1 2th century, and in 1387- 
1388 successfully withstood the troops of the archbishop of Co 
logne for twenty one months About the middle of the 13th cen 
tury it joined the Hanseatic League In 1803 Dortmund lost its 
tights as a free town, and was annexed to Nassau The French 
occupied it m 1806 and in 1S08 it was made over by Napoleon to 
the grand duke of Berg, and became the chief town of the depart 
ment of Ruhr Through the cession of Westphalia by the king of 
the Netherlands, on May 31, 18x3, Dortmund became a Prussian 
town 

The old walls were abolished m 1863 but the centre of the town 
retains a mediaeval aspect Its ancient buildings include Remoldi- 
kirche, with fine stained glass windows , Marienkirche, the nave 
of which dates from the nth century, and Petrikirche, with a 
curious altar, and the Dominican church, with beautiful cloisters 
The 13th century town hall was restored in 1899 and now contains 
the municipal antiquarian museum Dortmund owes its develop 
ment to its situation in the centre of the Westphalian coal basin 
In the immediate viemitv are also extensive Ocds of iron ore, and 
the town competes with Essen, Oberhausen, Duisburg and Hagen 
m the products of the iron industry These in Dortmund include 
steel rails, mining plant, wire ropes, machinery, safes and sewing 
machines Its airfield, oil tanks anti factories were constant 
targets for British bombers in World War II It is a railway 
centre and is also connected with the river Eras by the Dortmund- 
Ems canal, 170 mi m length 

DOSITHEUS MAGISTER, Greek grammarian, flourished 
at Rome in the 4th century ad He was the author of a Greek 
translation of a Latin grammar, intended to assist the Greek 
speaking inhabitants of the empire in learning Latin The Latin 
grammai used was based on the same authorities as those of 
Chansius and Diomedes Dositheus contributed very little of his 
own Some Greek Latin exercises by an unknown writer of the 
,rd century, are of value as illustrating the social life of the 
period and the history of the Latin 1 mguage Of these Hermeneu 
mala, the third book, containing a collection of words and phrases 
from every day conversation has been preserved A further ap- 
pendix consisted of anecdotes, letters and rescripts of the emperor 
Hadrian, fables of Aesop, extracts from Hyginus, a history of the 
Trojan War, and a legal fragment, De mamtmisswmbus 

Editions —Grammatics in H Kell, Grammatics Latlm, vu and 
separately (1871) , J Tolkiehn (Lips 1913) , Hermeneumata by G 
Gotz (1802) (in G Lowe’s Corpus glossanorum Latmorum, 111 ) and 
E Booking (1832), which contains the appendix (including the legal 
fragment) Sep also C Lachmann, \ersiich aher DoMiheus , 

H Hagen, De Dosilhei magisln quae Jcrunlnr glossis [1877) 
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DOSSERET, or impost block, in architecture, the block of 
stone sometimes used in the Byzantine st\le above the capital 
(?w) of a. column It has the form of a truncated pyramid, with 
the large side up, and thcrelore furnishes ample bearing foi 
carrying the arches and vaults above it 

DOSSO DOSSI, GIOVANNI (1479-1342), Italian painter, 
the head of the Ferraresc school 111 the 16th century His real 
name was Giovanni de Lutero His father, Niccolo dc Lutero a 
native of Trent, settled at Ferrara, and Giovanni and his brother 
Battista (d 1549) were ptobably bom at Dosso, a village near 
Mantua Vasari dots not mention the name of their master, but 
according to ScanmJli they studied under Lorenzo Costa, while 
Morelli suggests tint then lirst tocher was G Panctti We know 
by document try evidence that Battista was m Rome m 1519, 
there is, however, no proof that Dosso studied in Rome 

His work is Ferrarese, though Ins colour is undei Venetian 
influence 

From 1514 Dosso was in the service of Alfonso dEste He 
painted portraits of the Este family, he decorated the ducal 
palaces and executed designs for tapestries and majolica The 
two brothers Dossi, though not always on good terms with one 
another, often co operated, as m the decoration of the ducal 
palace of Lerrara, of the pilacc of the Gonzagas at Mintua 
(1512), of the Villa Imperiale near Pesaro, and of the bishop’s 
palace at Trent (1532) Dosso died at Ferrari shortly before 
Aug 27, 1542 He wis a friend of his compatriot Ludovico 
Ariosto, and, like tins great poet, loved to depiet romantic scenes 
from pagan myths or from ltgenda of Chustwn chivalry His 
f intastic ‘Circe” m the Galleria Borghese might be an illustration 
of Ariosto’s poetry The admiration was reciprocal, for in the 
Orlando Furioso (xxtm , 2) Dosso ranks with Leonardo, Michel- 
angelo, Raphael, Titian, Bellini and Mantegna Dosso was a poet 
m his colour schemes His shadows are saturated with colour, 
his lights sparkling and strong He was an innovator m landscape 
painting, for he made the scenery take part in the drama en- 
acted by the figures Thus the background in the “Adoration 
of the Magi” (National Gallery, London) is illuminated by a 
supernatural light 

Nearly all the frescoes of Dosso are much damaged or have 
perished However, a number of oil paintings have survived 
Besides those mentioned above the following are his chief works 
the altarpiece in the cathedral of Modena representing the 
“Madonna and Saints", the altarpiece of the cathedral of Ferrara 
representing “St Bartholomew and John the Baptist” which has 
passed into the Chigt collection, the “Four Fathers of the 
Church” m the Dresden gallery, that galleiy also contains sev- 
eral pictures from the ducal palace of Ferrara, some by Dosso 
and others designed by him and completed by his brother and 
Girolamo Carpi 

The gallery at Modena contains some fine examples and several 
of his works are at Hampton Court Palace 

See Vasari le Vile de pitton (ed Milanese vol v ) , Ladcrchi, Stona 
full (179S) , I Lermolieff (Moielli), Gatkna Borghese e Dona 
Famfih and Galleria a Dresden, E Gardner, The Pointers of the 
School of Ferrara (1911). C Zwanziger, Dosso Dossi (1911) H 
Mendelsohn Dosso Dossi (1913) (I A R ) 

DOST MOHAMMED KHAN (1793-1863), founder of the 
dynasty of the Barnkzai m Afghanistan, was born m 1793 His 
older brother, the chief of the Barakzai, Fateh khan, took an im- 
portant part m raising Mahmud to the sovereignty ot Afghanistan 
in 1800 and in restoring him to the throne 111 1809 But Mahmud 
secured his assassination in 1818, and thus incurred the enmity 
of his tnbe After a bloody conflict Mahmud was deprived of all 
his possessions but Herat, the rest of his dominions being divided 
among Fateh Khan's brothers Of these Dost Mohammed received 
Ghazni, to which in 1826 he added Kabul, he at once found him- 
self involved in disputes with Ranjit Singh, the Sikh ruler of the 
Punjab, who used the dethroned Saduzai prince, Sbuja ul-Mnlk, 
as his instrument In 1S34 Shuja made a last attempt to recover 
his kingdom He was defeated by Dost Mohammed under the 
walls of Kind ihir hut Ranjit Singh Mazed the opportunity to 
annta Peshawar, The recovery of this fortress oecame the Af- 


ghan dmir’s great concern Rejecting overtures from Russia, he 
sought alliance with England, and welcomed Alexander Burnes to 
Kabul in 1837 But the governor general, Lord Auckland, did not 
lespond to the amir’s advances Dost Mohammed was enjoined 
to abandon the attempt to recover Peshawar, and to place his for- 
eign policy under British guidance I11 return he was only prom- 
ised protection from Ranjit Singh, of whom he had no fear He 
replied by renewing his relations with Russia, and in March 1839 
a British force under Sir Willoughby Cotton advanced through 
the Bolan pass, and on April 25, it reached Kandahat Shah 
Shuja was proclaimed anur and entered Kabul on Aug 7, while 
Dost Mohammed sought refuge m the Hindu Kush On Nov 4, 
1840, he suirendered He remained in captivity during the British 
occupation, duung the disastrous retreat of the army of occu- 
pation in Jan 1842 and until the recapture of Kabul in the au- 
tumn of 1842 He was then freed 

On his return from India Dost Mohammed was received in tri- 
umph at Kabul From 1846 he renewed Ins policy of hostility to 
the British and allied himself with the Sikhs, but after the defeat 
of his allies at Gujrat on Feb 21, 1849, he led his troops back into 
Afghanistan In 1850 he conquered Balkh, and in 1834 acquired 
control over the southern Afghan tribes by the capture of Kanda- 
har On Match 30, 1835, he concluded an offensive and defensive 
alliance with the British government In 1837 he declared war 
on Persia in conjunction with the Bntish and in July a treaty was 
concluded by which the province of Herat was placed under a 
Barakzai prince During the Indian mutiny Dost Mohammed 
punctiliously refiained from assisting the insurgents His later 
jears were disturbed by troubles at Herat and in Bukhara These 
he composed for a time, but in 1862 a Persian army, acting in con- 
cert with Ahmad Khan, advanced against Kandahar The old amir 
called the British to his aid and, putting himself at the head of his 
warriors, drove the enemy from his frontiers On May 26, 1863, 
he captured Herat, but on June 9 he died suddenly in the midst 
of victory, after playing a great role in the history of central Asia 
lor 40 years He named as his successor his son, Sher Ah Khan 

See Mohan Lai, Life of Dost Mohammed Khan (London, 1846) 

DOSTOIEVSKY THEODORE (FYODOR) MI- 
KHAYLOVICH (1821-81), Russian writer, b Moscow Oct 
30 (0 s ), 1S21, his father of Ukrainian extraction, his mother of 
Moscow merchant stock He was educated in Moscow, and at the 
School of Military Engineers m St Petersburg (Leningrad) In 
1841 he obtained a commission m the army, but three years later 
he left the service to devote himself to literature In 1843 he 
completed his first novel, Poor Folk Its publication, m the 
following year, was one of the great events which marked the 
coming of a new literary age in Russia Dostoievski came to be 
regarded as the most promising of the young novelists But his 
second novel, The Double, published before the end of the same 
year (1846) disappointed the critics, and his success began to 
wane He continued, however, to work with great productivity for 
the next three years, producing a great number of novels and 
stories, among which the most important are Mr Prokharchm, 
1 he Landlady and Netochka Nezvanova These early works dis- 
play the strong influence of Gogol, and to a less extent of Balzac 
Unlike the later woik they betray intense interest in problems 
of form, and a great variety and conscious originality of verbal 
expression Passionate sympathy with the humiliated and the 
downtrodden, and intense interest m morbid psychology (The 
Double) are already very apparent In Netochka Nezvanova 
(1849) appears for the first time that type of “proud girl ’ which 
was to play such a prominent part in the great novels of his 
malmity Though Dostoievski had quarrelled with the liberal 
litterateurs owing to their failure to appreciate The Double and 
to their constant pinpricks, and his morbid self consciousness suf- 
fered from the sjstematic teasing of some of them (especially 
Turgenev), he continued to be intimate with another circle of 
advanced young men who, under the guidance of Petrashevski, 
met to study the French socialists and discuss social and political 
reform m Russia 

The reactionary wave that followed 1S48 brought with it the 
arrest (April 23, 1849) md trial of the Petrashevxkj circle 
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Dostoievslu and the other "conspirators” were condemned to 
deportation, but a bogus sentence of death was read to them and 
mock preparations for the execution wert gone thiough the red 
sentence being communicated to them onI> at the last moment 
before the expected volley (Dec 21, 1849) These moments pro 
duced a fatal impression on Dostoievski and he alludes to them 
more than once m his liter work His epilepsy, the first traces 
of which go back to before the sentence, was greatly aggra 
vxted by it Tor four years Dostoievski was a convict in the 
penal settlement of Omsk These years profoundly changed his 
mind, and it was then that he evolved his new Christianity, which 
was essentially based on worshipping Christ because he was wor 
shipped by the Russian people Farly in 1854 he was released 
from prison and transferred as a private to a unit stationed m 
Siberia In 1855 he had his commission restored to him, and in 
1859 he was finally amnestied and allowed to live m the capitals 
In Siberia he fell in love and married Mane Isaeva, a sensual and 
crude woman, who brought him no happiness From 1856 onwards 
he was able to resume his literary work His first novel after these 
seven years of enforced silence was the Manor of Stepanchikovo 
(English version — The Family Friend) (1859), written m Siberia 
Its central figure of Foma Opiskin is one of the greatest, and 
most repulsive, satirical character creations in Russian literature 
After his return to St Petersburg he published The House of 
Death (1861), m which he embodied his prison impressions, and 
which remained till after his death the most generally popular of 
his works, and The Insulted and the Injured (1862), m which the 
influence of the more sentimental aspects of Dickens are plainly 
apparent 

At the same time he engaged in journalism, trying to steer an 
independent course between the conservatives and the freethink- 
mg radicals His programme was a democratic and Christian 
nationalism, equally hostile to reaction and to atheistic radical 
ism, and inspired by a faith m the Russian peasant people, as the 
depositary of supreme spiritual values With his brother Michael 
and several other valuable allies, he started a review, 1 remya 
( The Times ) which, m spite of hostility from both right and left, 
succeeded m winning the public ear and was financially a success 
In 1863 it was, however, suppressed by the Government on what 
soon proved a misunderstanding The Dostoievskis were allowed 
to revive the review under a new name ( Epokha ), but the new 
publication failed to revive the success of its predecessor Michael 
Dostoievski died (1864), and after a year and more of struggle 
against adverse circumstances Dostoievski succumbed, discon 
tmued the review and found himself burdened with debts he was 
unable to pay, besides the obligation of keeping his brother’s 
family 

This crisis coincided with a profound crisis of his inner life 
His first wife died Before her death he had already become inti 
mate with Pauline Suslova, a young woman of sensual, proud 
and “demoniac” character His brief intimacy with her appears 
to have been one of the crucial experiences of lus life In 1863 
he travelled with Pauline abroad, strengthening lus aversion from 
bourgeois civilization and contracting the gambling habit In 
1864 he published Letters from the Underworld which marks a 
turning point m his work and from which we must date the final 
maturity of his genius After the failure of The Epoch Dosto- 
ievski became a victim to the callous exploitation of publishers, for 
whom he had to work by writing with superhuman speed such 
works as Crime and Punishment (1866) and The Gambler (1867) 
While writing them he employed as secretary Anna Grigorievna 
Smtkina, whom m 1867 he married This coincided with a com- 
plete financial collapse He went abroad to escape his creditors, 
and for four years lived there, passing much of his time at the 
gambling house of Baden-Baden Only gradually, by dint of hard 
work at the senes of novels that have since made his name 
famous m the world was he able once again to support himself 

In 1871 he returned to Russia, and soon obtained a situation as 
editor of a conservative weekly (1873-74) After 1876 he pub- 
lished and edited a journal of his own, An Author’s Diary, in 
which he continued the line of national and democratic Chnsti- 
araty started by the V remya He became influential as a journalist 
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and his last years were spent in comparatively favourable circum 
stances His contemporary fame reached its culminating point 
111 1SS0, after his address on the unveiling ol the Pushkin memo 
rial, the most ehai ictenstic and impassioned of his non lmigi 
native work He died on Jan 28, 18S1 His funeral was aceom 
pamed by an inspiring public demonstration 

The work that has made Dostoievslu a world classic belongs 
to the last 17 years of his life The series of his great novels 
is ushered m by Letters from the Underworld (1S64) which may 
be considered as the central work of Dostoievski It marks the 
trisis which changed him, from the humanitauan idealist and 
dreamer of his earl), years, into the tragic creator ol his full 
maturity As in his great novels, the mam subject is the prob 
lent of human liberty and of the justification of God and the 
World Order The great novels that followed were Crime and 
Punishment (1866), The Idiot (1868-69), The Demons (1871, 
Eng version The Possessed ) and The Brothers Karamazov 
(1880), to which must be added The Gambler (1S67), The Eter 
nal Husband (1870), A Raw Youth (1875) and some shorter 
pieces included in An Author's Diary These last, though much 
shorter, are sometimes of first-rate importance for the under- 
standing of Dostoievski (especially Bobok and The Dream of a 
Queer Fellow) In these works Dostoievski gave his full measure 
as one of the greatest novelists of all times, and as a personality 
of exceptionally deep significance Tor psychological imagination, 
for power of dramatic construction, for the convincingness and 
reality of his ch tractors he has no equals As a thinker, we have 
to distinguish between the “Christian and national” element of his 
journalistic writings and of the less inspired parts of his novels 
(via, the preachings of Father Zosima m The Brothers Kara- 
mazov), and the profound Jobean and Promethean questioner of 
the main great novels, whose only peers m modern times are 
Pascal and Nietzsche His influence on Russian literature was 
greatest between 1895 and 1915 His ideas always loomed larger 
than his imaginative creation Europe began to show a passion- 
ate interest m him from about 1903 His influence on French, 
German and English literature withm the last 20 years has been 
considerable 

Bibliography — The Novels of Fyodor Doslpevskv, trans by 
Constance Garnett, 12 vol (1912-20) Separate works translated 
arc The House of the Dead (ign) , Crime and Punishment (ign) 
Letters from the Underworld (1913) , The Idiot (1914) , Poor Folk 
and the Gambler (1915) , Stavrosm’s Confession, trans S S Kotelian- 
ski and Virginia Woolf (1922), The Brothers Karamazov (1927), 
Fazes from the Journal of an Author trans by S S Kotehanski 
and J Middleton Murrv (1916), there is a more complete French 
translation, Journal d’ttn icnvatn, 3 vols (1927) See also Dostoiev 
ski's Letters to hr> family and friends trans by Ethel Colbourne 
Maync (1914, 2nd ed 1917) , Letters and Reminiscences trans by 
S S Kotehanski and J Middleton Murry (1923) , an important life, 
Dostoyevsky portrayed by lus wife, trans by S S Kotehanski 
(1926) , Aunde Dostoievski, Fyodor Dostoyevsky (1921) For crib 
cism see D S Merczhkovski Tohtoi as Man and Artist With an 
Essay on Dostoievski (1902) , J Middleton Murry, Fyodor Dostoev 
sky, 2nd cd (1923) Janko Lavrm, Dostoevsky and His Creation 
(xg2o), Andrd Gide, Dostoevsky, Eng truis (1923) (D S M ) 

DOTHAN, a city in the extreme southeastern part of Ala 
bama, US, tne county seat of Houston county It is on fed 
eral highways 84, 231 and 241, and is served by the Atlanta and 
St Andrews Bay, the Altantic Coast Line and the Central of 
Georgia railways Pop (1950) 21,536, (1940) 17,194, by the 
federal census Dothan is the centre of a profitable farming and 
stock raising region The Orangeburg and Norfolk soils dram 
well and encourage a high state of cultivation A number of 
small diversified manufacturing industries are located m Dothan 
The city was founded m 1884 and incorporated in 1883 

DOUAI, a town of northern France, capital of an arrondisse 
ment m the department of Nord, 20 mi S of Lille on the Northern 
railway between that city and Cambrai Pop (1946), 37,258 
Douai, the site of which was occupied by a castle ( Castrum 
Dnacense ) as early as the 7th century, belonged in the middle 
ages to the counts of Flanders, passed in 1384 to the dukes|of 
Burgundy, and so in 1477 with the rest of the Netherlands 'to 
Spam In 1667 it was captured by Louis XIV, and was ceded to 
France by the treaty of Utrecht m 1713 Historically Douai is 
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important as the centre of the political and religious propaganda 
of the exiled English Roman Catholics In 1562 Philip II of 
Spain founded a university here, in which several English scholars 
were given chairs, and in connection with this William Allen 
(q v ) in 1568 founded the celebrated English college It was here 
that the “Douai Bible” was prepared There were also an Irish 
and a Scots college and houses of English Benedictines and Fran- 
ciscans All these survived till 1793, when the university was 
suppressed The modem university is at Lille Douai stands m 
a marshy plain on the banks of the Scarpe which supplies water 
to a canal on the west The old fortifications, of which the Porte 
de Valenciennes (15th century) survives are now boulevards and 
gardens The industrial towns of Dongmes, Sm le Noble and 
Aniche are practically suburbs of Douai The church of Notre 
Dame (12th and 14th centuries) possesses a fine altar piece (early 
1 6th century) of wooden panels painted by Jean Bellegambe of 
Douai The handsome hotel de ville, partly of the 15th century, 
has a lofty belfry The Palais de Justice (18th century) was 
formerly the town house ( refuge ) of the abbey of Marcbiennes 
Houses of the 16th, 17th and r8th centuries are numerous The 
municipal museum contains a good library, and a fine collection 
of sculpture and paintings but was damaged in World War I 

Douai is the seat of a court of appeal, a court of assizes and 
of a subprefect and has a tribunal of first instance, a board of 
trade arbitrators, an exchange, a chamber of commerce and a 
branch of the Bank of France Its educational institutions rn 
elude a lyc6e, training colleges, a school of mines, an artillery 
school, schools of music, agriculture, drawing, architecture, etc 
and a national school for instruction m brewing and other mdus 
tries connected with agriculture In addition to other iron and 
engineering works, Douai has a large cannon foundry and an ar 
serial , coal mining and the manufacture of glass bottles and 
chemicals are carried on on a large scale in the environs , among 
the other industries are flax spinning, ropemaking and the manu 
facture of farm implements, oil and sugar Trade, which is largely 
water-borne, is in gram and agricultural products, coal and build- 
ing material 

See F Brassart, Hist du ch&teau el de la ch&tellenie de Douat 
(Douai, 1877-87) , C Mine, Htsl pop de Douat (16 1861) , B Ward, 
Dawn of the Catholtc Revival (London, 1909) , Handecoeur, Hist du 
Cottigt anglats, Douat (Reims, 1898) , Daucolsne, Rtabhssemenls 
brtlanniquts i Douat (Douai, 1881) 

DOUARNENEZ, a fishing-port of western France, in the de- 
partment of Fimstfcre, on the southern shore of the Bay of Douar- 
nenez 15 im NW of Quimper by rad Pop (1936), 10,556 
About 800 boats, and between 3,000 and 4,00b men, carry on the 
sardine fishery from June to December, and the preserving of the 
fish is an important industry Mackerel and tunny fishing, boat- 
building and rope and net making also occupy the inhabitants 
There is a lighthouse on the small island of Tristan off Douamenez 

DOUBLE, twice as much, or large, having two parts, having 
a part repeated (from the Mid Eng duble, through the Old Fr 
duble, from Lat duplus, twice as much) The word appears as 
a substantive with the special meaning of the appearance to a 
person of 3ns own apparition, generally regarded as a warning, or 
of such an apparition of one living person to another, the German 
DoppelgSnger (see Apparitions) "Double” is also used of a 
person whose resemblance to another is peculiarly striking or 
remarkable* so that confusion between them may easily arise 

Double or doubles, in music, is an old and now obsolete term 
for instrumental variations, derived possibly from the fact 
that more often than not each succeeding variation “doubled" the 
notes of the preceding one, two quavers taking the place of one 
crotchet, and so on The word "doubles” is also applied m bell- 
ringing terminology to a “change” m which two pairs of bells 
change places 

DOUBLE BASS, the largest member of the violin f amil y 
mid the lowest m pitch (Fr contrebasse, Ger Kontrabass, Gross 
Bass Getge; Ital ctmtrabmo, vwlotte ) The double bass differs 
jshghtly m construction from the other members of the family m 
that it has more slanting shoulders (one of the features of the 
vtoto da gumbo, m Violin) Formerly, too, the double bass was 
maos with a flat back— another characteristic of the viol family 


whereas now the back is as often found arched as flat 

The technique of the double bass presents certain difficulties 
inherent in an instrument of such large proportions The stretches 
for the fingers are very great, almost double those required for the 
violoncello, and owing to the thickness of the strings great force is 
required to press them against the finger board when they are 
vibrating 

The double bass so metimes bas three strings tuned, in England 
and Italy m fourths , m France and Germany 


in fifths ! 


= the real sounds being an octave lower 


Owing to the scoring of modern composers, however, it was found 
necessary to adopt an accordance of four strings m order to ob- 
tain the additional lower notes required, although this entailed the 
sacrifice of some beauty of tone, the three stringed instrument 
being more sonorous The four strings are tuned in fourths 
The practical compass of the double bass 


(real sounds) with all chromatic 

intervals In order to avoid us- 
ing numerous ledger lines the 
music is written an octave higher 
The quality of tone is very 
powerful but somewhat rough, 
and varies greatly in its grada- 
tions The tone of the pizzicato is 
full and rich owing to the slow- 
ness of the vibrations Both nat- 
ural and artificial harmonics are 
possible on the double bass, the 
former being best, but they are 
seldom used in orchestral works 
The technical capabilities of 
the double bass are necessarily 
somewhat more limited than 
those of the violoncello, but it is 
the foundation of the whole or- 
chestra and therefore of great im- 
portance, it plays the lowest part, 
often, a» its name indicates, only 
doubling the ’cello part an octave 
lower It is only since the begin- 
ning of the 19th century that an 
»v couiteo or CA 1 „ CH „ ,„ independent voice has occasion 

Double bass last surviving a ^y been allotted to it, as m the 
representative of the earlier Scherzo of Beethoven’s Fifth 
viols Symphony — 



Louts ABAssi 




Isga 


These opening bars are played soli by ’cellos and double basses, a 
danng innovation of Beethoven’s which caused quite a consterna- 
tion at first m musical circles Still more striking is the famous 
passage, suggesting the gambols of an elephant, which the double 
basses are called on to play at the opening of the tno of the same 
movement 

The remote origin of the double bass is the same as that of the 
violin Jt was evolved from the bass viols, though whether the 
transformation took place simultaneously with that of the violin 
from the treble viol, or preceded it, has not been definitely proved 
Giovanni Bottesmi (1822-89) was the greatest virtuoso on the 
double bass that the world has ever known Before him, Domenico 
Dragonetti (1763-1846) also enjoyed great fame, while more re- 
cently Kussevitsky, who later exchanged the bow for the bflton and 
became a world renowned conductor, was for some years a leading 
exponent of the instrument- 
DOUBLE ENTRY' see Bookkeeping 
DOUBLE FUGUE, in music, a fugue with two subjects. 
Worked together or interwo\en (See Fugue ) 
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DOUBLE JEOPARDY The 5th Amendment to the U S 
Constitution provides no one shall be “twice put m jeopardy” 
no one punished or acquitted of an offense may be re tried 

DOUBLE LIABILITY, m the United States, applies to the 
stockholders’ liability m certain corporations, signifying that, in 
case of insolvency, the stockholders may not only lose the amount 
which they invested in their stock but may also be called upon 
ratably for the concern’s indebtedness up to an additional amount 
equal to the full par value of the stock This double liability does 
not apply to stocks of ordinary business corporations but to bank- 
ing corporations The laws of most States make State chartered 
banks subject to double liability, and the national banking laws 
make double liability apply to the stock of national banks The 
national bank act in providing for double liability on national 
bank stock provides “except that shareholders of any banking 
association now existing under state laws having not less than 
five million dollars of capital actually paid in and a surplus of 
twenty per centum on hand, both to be determined by the Comp 
troller of the Currency, shall be liable only to the amount invested 
in their shares ” At the time of the passage of the act, the 
National Bank of Commerce of New York city met the above re 
quirements and so its stock became the exception to the double 
liability for national banks 

DOUBLE-NAME PAPER, notes, bills of exchange or ac- 
ceptances bearing two names, each of which represents a separate 
interest and each of which is responsible for the payment The 
names may represent a signature and an endorsement, or two 
signatures The former class is often known as endorsed paper, 
and both classes are commonly known as two name paper Trade 
acceptances and bankers’ acceptances necessarily have two or 
more names and both the drawer and the acceptor are liable for 
the payment (See Acceptance, Bill of Exchange, Note, 
Draft ) 

DOUBLE REFRACTION, the resolution, on entering a 
non-isotropic medium, of light mto two rays travelling with dif- 
ferent velocities (See Light ) 

DOUBLE STAR see Binary System and Star 

DOUBLE-STOPPING, a musical term signifying the play- 
ing of two notes simultaneously on a stringed instrument of the 
violin family In strictness the term should not be applied when 
one of the notes is an “open” one and has therefore not entailed 
any “stopping,” 1 e , pressing down of the string against the finger- 
board by the finger, whereby its vibrating length is shortened, but 
m practice the distinction is not observed 

DOUBLET, a close fitting garment, with or without sleeves, 
extending from the neck to a little below the waist, worn from 
the 14th century to the time of Charles II , when it began to be 
superseded by coat and waistcoat The doublet was introduced 
into England from France, and was originally padded for defence 
or warmth “Doublet” is also used of a pair or couple, as m philol- 
ogy, one of two words differing in form, but represented by an 
identical root, eg “alarm” or “alarum”, m optics, of a pair of 
lenses, combined to correct aberration In the work of the lapi- 
dary a doublet is a counterfeit gem, made by cementing two 
pieces of plain glass or crystal on each side of a layer of glass 
Oil' rC *0 i-r, <-i co T»r f « ^H'l « *h’" iwtion 
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which forms tfie north western limn, oi the department, ana tue 
Doubs, runs a range of low hills known as “the plain ” The rest 
Of Doubs is mountainous, four parallel chains of the Jura crossing 
it from N E to S W The Lomont range, the lowest of these 
chains, dopunates the left bank of the Doubs The central region 
is occupied by hUly plateaux covered with pasturage and forests, 


while the rest of the department is traversed by the remaimng 
three mountain ranges, the highest and most easterly of which 
contains the Mont d’Or (4,800 ft ) Besides the Doubs the chief 
rivers are its tributaries, the Dessoubre, watering the east of the 
department, and the Loue its south western portion The climate 
is m general cold and rainy, and the winters are severe The soil 
is stony and loamy, and at the higher levels there are many peat- 
bogs In its agricultural aspect the department may be divided 
into three regions The highest, on which the snow usually lies 
from six to eight months in the year, is in part barren, but on its 
less exposed slopes is occupied by forests of fir trees, and affords 
good pasturage for cattle In the second or lower region the oak, 
beech, walnut and sycamore flourish , and the valleys are capable 
of cultivation The region of the plain is the most fertile, and 
produces all kinds of cereals as well as hemp, vegetables, vines 
and fruit Cattle rearing and dairy-farming receive much atten- 
tion, large quantities of cheese, of the nature of Gruyere, are pro- 
duced, mainly by the co operative cheese factories or frmttbres 
The rivers of the department abound in gorges and falls of great 
beauty The most important manufactures are watches, made 
chiefly at Besangon and Morteau, hardware (Herimoncourt and 
Valentigney), and machinery Large iron foundries are found at 
Audmcourt (pop 9,308) and other towns Distilling and the man- 
ufacture of cotton and woollen goods, automobiles and paper are 
also carried on Exports include watches, live-stock, wine, vege 
tables, iron and hardware, cattle, hides, timber, coal, wine and 
machinery are imported Large quantities of goods, m transit be- 
tween France and Switzerland, pass through the department 
Among its mineral products are building stone, rock salt and lime, 
and there are peat workings Doubs is served by the Pans-Lyon 
railway, the line from Dole to Switzerland passing, via Pontarher, 
through the south of the department The canal from the Rh6ne 
to the Rhine traverses it for 84 miles 
The department of Doubs is divided into the arrondissements of 
Besangon, Baume les-Dames, Montb 61 iard and Pontarher, with 27 
cantons and 636 communes It belongs to the acaiimie (educa- 
tional circumscription) and the diocese of Besangon, which is the 
capital, the seat of an archbishop and of a court of appeal, and 
headquarters of the VII army corps Besides Besangon the chief 
towns are Montbeliard and Pontarher (qq v ) Ornans, a town 
on the Loue, has a church of the 16th century and rums of a 
feudal castle Montbenoit on the Doubs near Pontarher has the 
remains of an Augustine abbey (13th to 16th centuries), the 
cloisters are of the 15th century, and the church contains fine x6th 
century stalls Morteau has the Maison Pertuisier, of the Renais- 
sance period Baume-les Dames owes the affix of its name to a 
Benedictine convent founded m 763, to which only noble ladies 
were admitted Numerous antiquities have been found at Man- 
deure (near Montbfiiard), on the site of the Roman town of 
Epomanduodurum. 

DOUBS, a river of eastern France, rising in the Jura at the 
foot of the Noirmont ridge, at a height of 3,074 ft, and flowing 
into the Saone It is 269 m long, though, owing to the fact that 
it doubles back upon itself, the distance from source to mouth 
in a direct line is only 56 miles Its basin has an area of 3,020 
sq miles The river begins by flowing north east and traverses 
the Lake of St Point and passes Pontarher Thenceforth its 
course lies chiefly through wooded limestone gorges of great 
grandeur After skirting the town of Morteau, below which it 
expands mto the Lake of Chaillexon and descends over the Fall 
of the Doubs (88 ft), the nver for about 28 m forms the 
frontier between France and Switzerland It flows in the latter 
country for some distance and then turns abruptly westward 
Thus far the Doubs has been flowing between the folds of the 
Jura, but when it comes against the shattered southern face of 
the old block of the Vosges its course is rapidly altered, After 
turning westward it finds its way through this complicated country 
by turning north, and finally, at Voujeaucourt, south-west, Below 
that town the river is joined by the canal from the Rhone to the 
Rhine, to accommodate which its course has been canalized as 
far as Dflle The Doubs passes Clerval and Baumevles-Dames 
to Besangon The lower section of its course is in the great 
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structural depression between the Cote d’or and the Jura After natural science in 1865 He turned then to independent travel and 
passing Dole it leaves the high ground and enters the plain of study, freely adventuring in his chosen fields of geology, archae 
the Saone Here it receives the waters of the Loue, which also ology and philology And he did so in no h ilf hearted way in 
has a complicated structural history, finding its way, like the Norway, Oxford, Leyden, Louvain, It al> , Spain, North Africa and 
Doubs, between the outer folds of the Jura — sometimes parallel Greece he served a long novitiate in wandering and scholarship 
With them and sometimes cutting across them, and finally falling which led him at last to Syria, Palestine and his adventures in 
into the great structural depression with the lower Doubs and Arabia 

Saone The Doubs reaches the Saone at Verdun sur le-Doubs In Nov 1876 Doughty set out from Damascus with a pilgrim 
The river is navigable only for approximately 8 miles above its caravan At Madam Salih he left the Haj, and surveyed the A) 
mouth Hajar monuments and inscriptions He then decided to reach in 

DOUCE, FRANCIS (1757-1834), English antiquary, was dependency the oasis of Khaibar, and to this end attached him- 
born in London He interested himself in antiquities, and was for self to wandering Bedouins Dependent on their movements, his 
a short time keeper of manuscripts in the British Museum He dangers were now multiplied and his life was repeatedly endan- 
left his books, illuminated nunusenpts, coins, etc , to the Bodleian gered by the inevitable suspicion, fanaticism and treachery which 
library, his own manuscript works to the British Museum, but on occasion broke through the respect and hospitality which 
thev were returned, and his paintings, carvings and miscellaneous Doughty’s courageous personality compelled He reached Khai 
antiquities to Sir Samuel Me>rick, who published an account of bar from Taima in the summer of 1877, was sent back to Hail, 
them, entitled The Doucean Museum His published works are thence toAlQasim, Buraida and Anaiza Prom there, after some 
Illustrations oj Shakespeare and Ancient Manners (2 vols , 1807), months, he travelled southwards towards Mecca and reached 
and Dissertation on the Various Designs oj the Dance oj Death safety at Jidda in Aug 1878 The story of this great journey, 
( x ® 3 3 ) 1 the substance of which had appeared forty years before which threw many fresh lights on the geology, hydrography and 
He also contributed a considerable number of papers to the ethnology of Arabia, Doughty told in 2 roods m Arabia Deserta 
Archaclogta and The Gentleman’s Magazine (1888, abridged edition 1926) Doughty was less concerned to 

DOUGHBOY, m the 17th century, signified "dumpling” produce a chronicle or work of information than to create, out of 
During the American Civil War it was applied to the mass buttons his unique experience, an unique monument of what he consid- 
on uniforms and thence to infantrymen At a period not exactly ertd pure English prose To him, this meant the achievement of 
ascertained the word was supposed to come from the dough like an Elizabethan directntss of utterance and the renunciation of all 
appearance of a uniform soiled by moistened pipe clay Again, post Elizabethan growths in syntax and vocabulary He succeeded 
infantrymen were said to march in “dough” during wet weather His profound literary sense had told him aright when it inspired 
, Adobe furnishes a similar derivation, although it may be a him to treat his remote and lonely adventuring in this bare, ma- 
popular etymology,’ or wholesale transference of a foreign word jcstic style 

to an English meaning and spelling “Doughbovs” was a favourite The later years of Doughty’s life, mostly spent m England 
designation for the United States soldiers during the World War were given over to poetry Essentially, indeed, he was always a 
5 G p Krapt,> The EngUsh p° et > m his deep comprehension of the values of words no less 
nrmr mru tv-datttzo * thaQ m I 118 , power of penetrating into the living past, whether of a 

.uu u utlhiii lx, Ir A U L (i 877 “^ 47 ), American painter, country’s physical structure or of its people and their life Four- 
was born at Brooklyn (N Y ), on Sept 6, 1877 He was educated teen years’ labour produced his epic, The Dawn tn Britain (1006) 
at the Brooklyn Polytechnic Institute and the New York Law his other long poems and poetic dramas including The CMs 
school, where he took the degree of LL B 101898 He then spent (1909), The Clouds (19x2), The Titans (1916) and Man-soul 
five years in Europe, devoting himself to the study of art His first (1920, new edition 1923) Like Arabia Deserta, the poems he 
picture was exhibited at the Pans Salon in 1901 He was chiefly wrote reflect his Elizabethan predilections He died at Sissine- 
concerned "with marine subjects, in which he achieved great sue- hurst, Kent, on Jan 20, 1926 (I H M ) 

cess being awarded the Osborne Prize (1905), the Inness Gold DOUGHTY-WYLIE, CHARLES HOTHAM MON- 
Medal and the Carnegie Prize, National Academy of Design TAGU (1868-1915), British soldier and consul, was born at 
T® 8 ol£ l medal at the ban Francisco exposition (1915), Leiston, Suffolk, on July 23, 1868, and was educated at Win- 
and the Altman Prize (1918) 1 Among his more important pic- Chester and Sandhurst, from which he passed into the Royal 
T mif ,? H ct w e , r Se f; J he Roa ^ t0 Cayey, ’ and “Lake Welch Fusiliers in 1889 He was on active service in India m the 
‘vL » ,n^ r P ° ltan Mu ®. eum - Nw York city, “The Land Hazara (1891) and Chitral (1895) campaigns He also served 
and the Sea, m the Corcoran gallery, Washington, Flood Tide,” with great distinction m the Egyptian campaign of 1808 in the 
ui he Carnegie Institute Pittsburgh, “Moonlight Cove,” ,n the Boer War, m the China Field Force (1901L and as « 3 ™ 
L l ' do Sun and St p™’ ’, ,n toe National gallery, Wash- ofliter m Somaliland But the field m which his remarkable force 

He diedmin^iS?’ ip i the Albright .Art gallery, of character was most clearly shown was in the Near East In 

(1908), The Acadian hxdcs k) nd S i . I’ C ° St Dou S M >-Wyiie was buried on the spot 

tS&ff ga£ moxtI^T ~ 
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ThebeTton Hall Suffolk? wastn on Aug n; iS j Tv ° f Hamilton (Douglas-Hamilton, hems 
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and Ihe baronets Douglas 01 Carr, of Sprmgwood, of Glenbervie, 
etc The marquessate of Douglas and the earldom of Angus, the 
historic dignities held by the two chief branches of the family, 
the Black and the Red Douglas, are merged in the Hamilton 
peerage The name represented the Gaelic dubh glut, dark water, 
and Doughsdale, the home of tht family in Lanarkshire, is still 
in the possession of the earls of Home The first member of the 
family to emerge with any distinctness was William de Douglas, 
or Dufglas, whose name frequently appears on charters from 1175 
to 1213 He is said to have been brother, or brother m law, of 
Freskin of Murray, the founder of the house of Murray His 
second son, Brice (d 1222), became bishop of Moray, while the 
estate fell to the eldest, Sir Archibald (died c 1240) 

Sir William or Douglas (d 1298), called “le hardi,” Arcln 
bald’s grandson, first formally assumed the title of lord of Doug 
las He gave a grudging allegiance to John de Baliol, and swoie 
fealty to Edward I in 1291 , but when the Scottish barons induced 
Baliol to break his bond with Edward I he commanded at Berwick 
Castle, which he surrendered after the sack of the town by the 
English in 1 296 After a short imprisonment Douglas was restored 
to his Scottish estates on renewing his homage to Edward I , but 
his English possessions were forfeited He joined Wallace’s rising 
in 1297, and died m 1298, a prisoner in the Tower of London 
His son, Sir James or Douglas (1286-1330), lord of Douglas, 
called the “Good,” was educated m Pans On his return he 
found an Englishman, Robert de Clifford, in possession of his 
estates His offer of allegiance to Edward I being refused, he 
cast in his lot with Robeit Bruce, whom he joined before his 
coronation at Scone m 1^06 Trom the battle of Methven he 
escaped with Bruce and the remnant of his followers, and accom- 
panied him in his wanderings m the Highlands In the next year 
they returned to the south of Scotland He twice outwitted the 
English garrison of Douglas and destroyed the castle One of these 
exploits, carried out on Palm Sunday, March 19, 1307, with bar- 
banties excessive even in those days, is known as the “Douglas 
Larder ” Douglas routed Sir John de Mowbray at Ederford 
Bridge, near Kilmarnock, and was entrusted with the conduct of 
the war m the south, while Bruce turned to the Highlands He 
made many successful raids on the English border, which won for 
him the dreaded name of the “Black Douglas" in English house 
holds Through the capture of Roxburgh Castle m 1314 by strata 
gem, the assailants being disguised as black oxen, he secured 
Teviotdale, and at Bannockburn, where he was knighted on the 
battlefield, he commanded the left wing with Walter the Steward 
During the 13 years of intermittent warfare that followed he 
repeatedly raided England He slew Sir Robert de Nevili, the 
“Peacock of the North," In single combat in 1316, and m 1319 
he invaded Yorkshire, m company with Randolph, defeating an 
army assembled by William de Melton, archbishop of York, at 
Mitton-on-Swale (Sept 20), in a fight known as “The Chapter of 
Myton ’’ In 1322 he captured the pass of Byland in Yorkshire, 
and forced the English army to retreat He was rewarded by the 
“Emerald Charter,” granted by Bruce, which gave him criminal 
jurisdiction over the family estates, and released the lords of 
Douglas from various feudal obligations In a daring night attack 
on the English camp m Weardale m 1327 Douglas came near cap 
turmg Edward III himself After laying waste the northern coun- 



oui His hau-Drotner, Mr Arcmuaiu, aeieacea Edward Baliol at 
Annan m 133 and had just been appointed regent of Scotland for 
David II when he risked a pitched battle at Halidon Hill, where 
he was defeated anu killed (1333), wun his nephew William, lord 


of Doughs The inheritance fell to his brother, a churchman, 
Hugh the “Dull” (b 1294), who surrendered his lands to David 
II , and a re grant was made to William Douglas, next referred to 
William Douglas, ist Earl of Douglas (t 1327-1384) had 
been educated in Trance, and returned to Scotland in 1348 
In 1353 he killed in Ettnck forest his kinsman, William, the 
knight of Liddesdale (c 1300-1353), known as the “Flower of 
Chivalry,” a descendant of a younger son of the original William 
de Douglas Some of the Liddesdale lands fell to his kinsman and 
murderer, who was created earl ot Douglas m 1358 fn 1357 his 
marriage with Margaret, sister and heiress of Thomas, 13th earl 
of Mar, eventually brought him the estates and the earldom of 
Mar lie was one of the securities foi the payment of David II ’s 
ransom, and in consequence of the royal misappropriation of some 
moneys raised for this purpose, Douglas was for a short time m 
rebellion in 1.563 In 1364 he joined David II in seeking a treaty 
with England which should deprive Robert the Steward, formerly 
an ally of Douglas, of the succession by putting an English punce 
on the Scottish throne The independence of Scotland was to be 
guaranteed, and a special clause provided for the restoration of 
the English estates of the Douglas family On the accession of 
Robert II he was nevertheless reconciled, becoming justiciar of 
southern Scotland, and the last years of his life were spent m 
making and repelling border raids He died at Douglas m May 
1384, and was succeeded by his son James By his wife’s sister- 
in law, Margaret Stewart, countess of Angus in her own right, 
and widow of the 13th earl of Mar, he had a son George, after- 
wards ist earl of Angus 

James, 2nd Earl of Douglas and Mar (c 1358-1388), mar- 
ried Lady Isabel Stewart, daughter of Robert II In 1385 he made 
war on the English with the assistance of a French contingent 
under John de Vienne He allowed the English to advance to 
Edinburgh, wisely refusing battle, and contented himself with a 
destructive counter-raid on Carlisle In 1388 Douglas captured 
Hotspur Percy’s pennon in a skirmish near Newcastle Percy 
sought revenge in the battle of Otterbum (Aug 1388), which 
ended in a victory for the Scots and the capture of Hotspur and 
lus biother, though Douglas fell in the fight The struggle, nar- 
rated by Froissart, is celebrated in the English and Scottish ballads 
called “Chevy Chase" and “The Battle of Otterbum ” The 2nd 
earl left no legitimate male issue His natural sons William and 
Archibald became the ancestors of the families of Douglas of 
Drumlanng (see Queensherry Earls, Marquesses and Dukes 
of) and Douglas of Cavers His sistei Isabel became countess of 
Mar inheriting the lands of Mar and his unentailed estates 
The earldom and entailed estates of Douglas reverted by the 
patent of 1358 to Archibald Douglas, 3RD Earl or Douglas, 
called “The Grim” ( c 1328 -c 1400), a natural son of the “good ’ 
Sir James He was warden of the western marches, lord of Gallo- 
way m 1369, increased his LStates by his marriage with Joanna 
Moray, heiress of Bothwell, and by ins purchase of the earldom 
of Wigtown in 1372 During the intervals of war with the English 
he imposed feudal law on the border chieftains, drawing up a 
special code for the marches He was twice sent on missions to 
the French court The power of the Black Douglas overshadowed 
the Crown under the weak rule of Robert III , and in 1399 he 
arranged a marriage between David, duke of Rothesay, the king's 
son and heir, and his own daughter, Marjory Douglas A natural 
son of Archibald, Sir William of Douglas, lord of Nithisdale 
(cl 1392), mairied Egidn, daughter of Robert III 
Archibald the Grim was succeeded by his eldest son Archibald, 
4TH Earl of Douglas, ist duke of Touraine, lord of Galloway 
andAnnandale (i36g?-i424),who married m 1390 Lady Margaret 
Stewart, eldest daughter of John, earl of Carnck, afterwards King 
1 «. Robert III In 1400 March and Hotspur Percy had laid waste 
eastern Scotland as far as Lothian when they were defeated by 
, Dnugl >s (TRi -Pd^-lei of Dougl .si 1 e ir Pies on With the regent, 
Roue.., duR of \Il>< 11 , he 1 1-. si spotted of ion ii’icuv in ihe 
■ti-rAr <.M'r<-h 1102; ol D>\id duke 01 Rolliei > who was m 
thur cuslocK a 1 I dlklarJ C i c tle but uo h \A.re 0 iicialK c’tdaied 
guiltlc-s b> tht pirli <iui> In tlu stir Douglas laidcd England 
md was eaketi 1 ruonci a.. Iiomildon II111 by he Percys He 



i jyj \j vjJL^rxij 


552 

fought on the side of his captors at Shrewsbury (1403 J, and was 
taken prisoner by the English king, Henry IV He became 
reconciled, during his captivity, with the earl of March, whose 
lands had been conferred on Douglas, but were now, with the 
exception of Annandale, restored He returned to Scotland m 
i4og, but was in constant communication with the English court 
for the release of the captive king, James I In 1412 he had 
visited Paris, when he entered into a personal alliance with John 
the Tearless, duke of Burgundy, and in 1423 he commanded a 
contingent of 10,000 Scots sent to the help of Charles VII against 
the English He was made lieutenant general in the Trenrh army, 
and received the peerage duchy of Tourainc with remainder to his 
heirs male The new duke was defeated and slam at Verneuil 
(1424) with his second son, James, his persistent ill-luck earned 
him the title of the Tyneman ( the loser) 

Archibald, sth Earl of Douglas (c 1391-1439), succeeded 
to his father’s English and Scottish honours, though he never 
touched the levenues of Touraine He fought at Bauge m 1421, 
and was made count of Longueville in Normandy 

His two sons, William, 6th Earl (1423?-! 440), and David, 
though they were little more than bovs at the time of their father’s 
death in 1439, were summoned to court by Sir William Crichton, 
lord chancellor of Scotland, on Nov 24, 1440, and, after a mock 
trial in the young king’s presence, were beheaded forthwith in 
the courtyard of Edinburgh Castle This murder broke up the 
dangerous power wielded by the Douglases The lordships of 
Annandale and Bothwell fell to the Crown, Galloway to the earl’s 
sister Margaret, the ‘Tair Maid of Galloway”, while the Douglas 
lands passed to his great-uncle James Douglas, 7TH Earl of 
Douglas, called the “Gross," of Balvany (1371-1444), lord of 
Abercom and Aberdour, earl of Avondale (cr 1437), younger son 
of the 3rd earl 

The latter’s sons, William (c 1425-1452) and James (1426- 
1488), became 8th and 9th earls respectively, Archibald became 
earl of Moray by marriage with Elizabeth Dunbar, daughter and 
co-heiress of James, earl of Moray, Hugh was created earl of 
Ormond m 1445 , John was lord of Balvany , Henry became bishop 
of Dunkeld 

The power of the Black Douglases was restored by the 8th earl, 
who recovered Wigtown, Galloway and Bothwell by marriage (by 
papal dispensation) with his cousin, the Fair Maid of Galloway 
He was soon high in favour with James II , and procured the 
disgrace of Crichton, his kinsmen’s murderer, by an alliance with 
his rival, Sir Alexander Livingstone In 1450 James raided the 
earl’s lands during his absence on a pilgrimage to Rome, but 
their relations seemed outwardly friendly until, in 1452, the king 
invited Douglas to Stirling Castle under a safe conduct, in itself, 
however, a proof of strained relations There James demanded 
the dissolution of a league into which Douglas had entered with 
Alexander Lindsay, the “liger” earl (4th) of Crawford On 
Douglas’s refusal the king murdered him (Feb 22) with his own 
hands, the courtiers helping to despatch him The tales of the 
hanging of Sir Herbert Hemes of Terregles and the murder of 
McLellan of Bombie by Douglas rest on no sure evidence 

James Douglas, 9TH Earl (and last), denounced his brother’s 
murderers and took up arms, hut was obliged by the desertion of 
his allies to submit He obtained a papal dispensation to marry 
his brother’s Widow, Ml Order to keep the family estates together 
He Intrigued with the English court, and m 1455 rebelled once 
more Meanwhile another branch of the Douglas family, known 
as the Red Douglas, bad risen into importance (see Angus, Earls 
Of), and George Douglas, 4th earl of Angus (d 1463), greatgrand 
son of the 1st earl of Douglas, took sides with the king against his 
kinsmen James Douglas, again deserted by his chief allies, fled 
to England, and his three brothers, Ormond, Moray and Balvany, 
•were defeated by Angus at Arkinbolm on the Esk Moray was 
killed, Ormond taken prisoner and executed, while Balvany 
escaped to England Their last stronghold, the Thneve in Gallo- 
way, fell, and the lands of the Douglases were declared forfeit, 
and were divided among their ovals, the lordship of Douglas 
falling to the Red Douglas, 4th earl of Angus In England the 
eari of Douglas was employed by Edward IV In 1461 to negotiate 


1 league with the western highlanders against the Scottish king- 
dom In 1484 he was taken prisoner while raiding southern Scot- 
land, and was relegated to the abbey of Lmdore' where he died 
m 1488 

The title of Douglas was restored in 1633 when William, nth 
earl of Angus (1589-1660 ), was created ist Marquess of Doug- 
las by Charles I In 1645 he joined Montrose at Philiphaugh and 
was imprisoned in 1646 at Edinburgh Castle, only obtaining his 
release by signing the Covenant His eldest son, Archibald, created 
earl of Ormond, Lord Bothwell and Hartside, m 1651, predeceased 
his father, Lord James Douglas (c 1617-1645) and his half- 
brother, Lord George Douglas (e 1636-1692), created earl of 
Dumbarton in 1675, successively commanded a Scots regiment in 
the French service William (1635-1694), created earl of Selkirk 
m 1646, became 3rd duke of Hamilton after his marriage (1656) 
with Anne, duchess of Hamilton in her own right By the failure 
of heirs m the elder branches of the family the dukes of Hamilton 
(q v ) became heirs male of the house of Douglas 

James Douglas, 2nd Marquess of Douglas (1646 1700), suc- 
ceeded his grandf ither in 1660 His eldest son, John, by courtesy 
earl of Angus, raised a regiment of 1,200 men, first known as the 
Angus regiment, later as the Cameronians (26th Foot) He was 
killed at its head at Stemkirk m 1692 The younger son, Archi 
bald, 3RD Marquess (1694-1761), was created duke of Douglas 
m 1703, but the dukedom became extinct on his death, without 
heirs, m 1761 He was a consistent supporter of the Hanoverian 
cause, and fought at Shenffmuir The heir presumptive to the 
Douglas estates was his sister, Lady Jane Douglas (1698-1753), 
who m 1746 secretly married Colonel, afterwards Sir, John Steuart 
of Grandtully, by whom she had twin sons, born m Pans in 174S 
These children were alleged to be spurious, and when Lady Jane 
and the younger of the two boys died m 1753, the duke refused 
to acknowledge the survivor as his nephew, but in 1760 he was 
induced, under the influence of his wife, to revoke a will devising 
the estates to the Hamiltons m favour of Lady Jane’s son, Archi- 
bald James Edward Steuart (1748-1827), ist baron Douglas of 
Douglas (cr 1790) m the British peerage The inheritance of the 
estates was disputed by the Hamiltons, representing the male line, 
but the House of Lords decided in favour of Douglas m 1769 
Three of his sons succeeded Archibald Douglas as Baron Douglas, 
but as they left no male issue the title passed to the earls of 
Home, Cospatnck Alexander, nth earl of Home, having married 
a granddaughter of Archibald, ist Baron Douglas Their descend- 
ants, the earls of Home, repiesent the main line of Douglas on 
the female side 

Bibliography — David Hume of Godscroft (1560?-! 630), who was 
secretary to Archibald Douglas, 8th earl of Angus, wrote a History 
of the House and Race 0} Douglas and Angus, printed under his 
daughter's superintendence (Edinburgh, 1644) He was a partial 
historian, and his account can only be accepted with caution 
Modern authorities are Sir William Fraser, The Douglas Book (4 vols , 
Edinburgh, 1885), and Sir H Maxwell, History of the House of 
Douglas (2 vols, 1903) See also G E C(okayne)’s Peerage, and 
Douglas’s Scots Peerage, Calendar of Stale Papers, Scotttsh Series, 
The Hamilton Papers, etc 

DOUGLAS, SIR CHARLES WHITTINGHAM HORS- 
LEY (1850-1914), British general, was born on July 17, 1850, 
at the Cape of Good Hope Entering the army when 19, he saw 
service with the 92nd Highlanders in the Afghan War of 1879-80, 
in the Boer War of 1881, in the Sudan, campaign of 1884 and in 
the South African War of 1899-1901 In 1895 he had been made 
deputy assistant adjutant-general at Aldershot, m 1898 he became 
a colonel, m 1904 adjutant general at the War Office and member 
of the new Army Council, m 1909 general officer commanding in 
chief, southern command, m 1910 full general, 1912 inspector- 
general, home forces, and m 1914 chief of the Imperial General 
Staff Up to the time of his death on Oct 25, 1914, he assisted 
Kitchener at the War Office 

DOUGLAS, DAVID (1798-1834), Scottish botanist, Was 
bom at Scone, Perthshire After being a gardener at the botani- 
cal gardens of Glasgow, he went to Oregon in 1823 as a collector 
to the Royal Horticultural Society, m 1825 pushing on to British 
Columbia where he discovered many new plants, trees and birds 
and in 1827 reaching Hudson Bay From 1830 W 1834 he explored 
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California and the Fraser river region He died in the Sandwich 
islands July 12, 1834 He introduced into Britain many trees, 
shrubs and plants and gave his name to the Douglas spruce 
DOUGLAS, GAVIN (I474?-IS22), Scottish poet and 
bishop, third son of Archibald, 5th earl of Angus (called the 
“great earl of Angus” and “Bell the Cat”), was born c 1474, prob 
ably at one of his father’s seats He was a student at St Andrews, 
1489-94, and thereafter it is supposed at Pans In 1496 he 
obtained the living of Monymusk, Aberdeenshire, and later he 
became parson of Lynton ( mod Linton) and rector of Hauch 
{mod Prestonkirk), m East Lothian, and about 1501 was pre 
ferred to the deanery or provostship of the collegiate church of 
St Giles, Edinburgh, which he held with his parochial charges 
From this date till the battle of Floddcn, m Sept 1513, he appears 
to have been occupied with his ecclesiastical duties and literaiy 
work Indeed all the extant writings by which he has earned his 
place as a poet and translator belong to this period After the 
disaster at Flodden he was completely absorbed in public busi 
ness Three weeks after the battle he, still provost of St Giles, 
was admitted a burgess of Edinburgh, his father, the “Great 
Earl,” being then civil provost of the capital The latter dying 
soon afterwards (Jan 1514) in Wigtownshire, where he had gone 
as justiciar, and his son having been killed at Flodden, the sue 
cession fell to Gavin’s nephew Archibald (6th earl) The marriage 
of this youth to James IV ’s widow on Aug 6, 1514 did much to 
identify the Douglases with the English party m Scotland, as 
against the French party led by Albany, and incidentally to de- 
termine the political career of his uncle Gavin During the first 
weeks of the queen’s sorrow after the battle, Gavm, with one or 
two colleagues of the council, acted as personal adviser, and it 
may be taken for granted that he supported the pretensions of the 
young earl The first outcome of the new connection was his 
appointment to the abbacy of Aberbrothock by the queen regent, 
before her marriage, probably in June 1314 Soon after the mar 
riage she nominated him archbishop of St Andrews, m succession 
to Elphinstone, archbishop-designate But Hepburn, prior of St 
Andrews, having obtained the vote of the chapter expelled him, 
and was himself in turn expelled by Forman, bishop of Moray, 
who had been nommated by the pope In the interval, Douglas’s 
rights in Aberbrothock had been transferred to James Beaton, 
archbishop of Glasgow The breach between the queen’s party 
and Albany’s had widened, and the queen’s advisers had begun an 
intrigue with England, for the removal of the royal widow and 
her young son to Henry’s court In those deliberations Gavm 
Douglas took an active part, and for this reason stimulated the 
opposition which successfully thwarted his preferment 
In Jan 1315 on the death of George Brown, bishop of Dunkeld, 
the queen nominated him to the see, which he ultimately obtained, 
though not without trouble For the earl of Athole had foiced 
his brother, Andrew Stewart, prebendary of Craig, upon the 
chapter, and had put him in possession of the bishop’s palace 
The queen appealed to the pope and was seconded by Henry 
VIII, and the pope’s sanction was obtained on Feb 18, 1513 
Some of the correspondency of Douglas and his friends incident 
to this transaction was intercepted When Albany came from 
France and assumed the regency, these documents and the “pur- 
chase” of the bishopric from Rome contrary to statute were made 
the basis of an attack on Douglas, who was imprisoned in Edin- 
burgh Castle, thereafter in the castle of St Andrews (under the 
charge of his old opponent, Archbishop Hepburn), and later in 
the castle of Dunbar, and again in Edinburgh The pope’s inter 
vention procured his release, after nearly a year’s imprisonment 
The queen meanwhile had retired to England After July 1316 
Douglas appears to have been m possession of his see, and to 
have patched up a diplomatic peace with Albany 
On May 17, 1517 the bishop of Dunkeld proceeded with Albany 
to France to conduct the negotiations which ended in the Treaty 
of Rouen He was back m Scotland towards the end of June 
Albany’s longer absence in France permitted the party-faction 
of the nobles to come to a head m a plot by the earl of Arran to 
seize the earl of Angus, the queen’s husband The issue of this 
plot was the well-known fight of “Clear-the-Causeway,” m which 
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Gavin Douglas’s part stands out in picturesque relief Ihe triumph 
over the Hamiltons had an unsettling effect upon the earl of 
Angus He made free of the queen’s rents and abducted Lord 
Traquair’s daughter The queen set about to obtain a divorce, 
and used her influence for the return of Albany as a means of 
undoing her husband’s power Albany’s arrival in Nov 1521, with 
a large body of French men at-arms, compelled Angus, with the 
bishop and others, to flee to the Borders Trom this retreat Gavm 
Douglas was sent by the earl to the Enghsh court, to ask for aid 
against the French party and against the queen, who was reported 
to be the mistress of the regent Meanwhile he was deprived of his 
bishopric, and forced, for safety, to remain in England, where he 
effected nothing m the interests of his nephew The declaration 
of war by England against Scotland, in answer to the recent 
Franco Scottish negotiations, prevented his return His case was 
further complicated by the libellous animosity of Beaton, arch- 
bishop of St Andrews (whose life he had saved in the “Clear the- 
Causeway” incident), who was anxious to thwart his election to 
the archbishopric of St Andrews, now vacant by the death of 
Forman In 1322 Douglas was stricken by the plague which raged 
in London, and died at the house of his friend Lord Dacre Dur- 
ing the closing years of exile he was on intimate terms with the 
historian Polydore Vergil, and one of his 'ast acts was to arrange 
to give Polydore a corrected version of Major s account of Scot- 
tish affairs Douglas was buried in the church of the Savoy, 
where a monumental brass (removed from its proper site after 
the fire m 1864) still records his death and interment 

Douglases literary work, now his chief claim to be remembered, 
belongs, as has been stated, to the period 1301-13, when he was 
provost of St Giles He left four poems 

1 The Paltce of Honour, his earliest work, 15 a piece of the 
later type of dream-allegory, extending to over 2,000 lines m nme- 
lined stanzas The poem carries on the literary traditions of the 
courts of love, as shown especially in the “Romaunt of the Rose” 
and “The House of Fame ” It is dedicated to James IV No ms 
of the poem is extant The earliest known edition {c 1553) was 
printed at London by William Copland, an Edinburgh edition, 
from the press of Henry Charteris, followed m 1379 

2 King Hart described King Heart m his castle, surrounded 
by bis five servitors (the senses), Queen Plesance, Foresight and 
other courtiers The poem runs to over 900 lines and is written in 
eight lined stanzas The text is preserved in the Maitland folio ms 
in the Pepysian library, Cambridge It is not known to have been 
printed before 1786, when it appeared in Pinkerton’s Anctent 
Scottish Poems 

3 Conscience is in four seven lined stanzas Its subject is the 
“conceit” that men first clipped away the “con” from “con- 
science" and left “science” and ‘na mair ” Then they lost “sci,” 
and had nothing but “ens” (“that schrew, Riches and geir”) 

4 Douglas’s longest, last, and in some respects most important 
work is his translation of the Aenetd, the first version of a great 
classic poet in any English dialect The work includes the 13th 
book by Mapheus Vegius, and each of the 13 books is introduced 
by a prologue The subjects and styles of these prologues show 
great variety, some have little or no connection with the books 
which they introduce, and were perhaps written earlier and for 
other purposes In the first, or general, prologue, Douglas attacks 
Caxton for his inadequate rendering of a French translation of 
the Aeneid That Douglas undertook this work and that he makes 
a plea for more accurate scholarship in the translation have been 
the basis of a prevalent notion that he is a Humanist m spirit and 
the first exponent of Renaissance doctrine in Scottish literature 
Careful study of the text will not support this view Douglas is 
in all important respects even more of a medievalist than his con- 
temporaries, and, like Henryson and Dunbar, strictly a ipember 
of the allegorical school and a follower, in the most generous wav, 
of Chaucer’s art There are several early mss of the Aeneid 
extant (a) m the library of Trinity College, Cambridge, c 1525, 
(6) the Elphynstoun ms in the library of the University of Edin- 
burgh, c 1323, (c) the Ruthven ms in the same collection, c 1533, 
{d) m the library of Lambeth Palace, 1545-46 The first printed 
edition appeared in London in 1553 An Edinburgh edition was 
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issued from the press of Thomas Ruddmnn m 1710 
For Douglas’s carter see, in addition to the public records and 
general histones, Bishop Sage’s Life in Kuddinun s edition, and that 
b> John Small m the hrst volume ot his edition ol the U orks 0/ 
Gavin Douglas (4 vols , 1874 the onl> collected edition of Douglas’s 
works) A new edition of the teats is much to be desired On 
Douglas’s place in Scottish literature see Scottish LnrBATrur. also 
G Gregory Smith’s Transition Period ( 1900 ) and chiptus m the 
Cambridge History of Fnghsh Liliratun eol 11 (igoS) P Langes 
dissertation Chaucn’s Emfluss auf dit Onginaldichlmgen dts Siholten 
Gavin Douglas (Halle, i8b->) draws attention to Douglass indebted 
ness to Chaucer Further discussion of the question of Douglas’s 
alleged Humanism will be found in Courlhopc’s ffntoiy of English 
Poetry, 1 (i8g';)i T F Henderson’s Scottish \eiuaculaf Lileiatwc 
(1898) and J H Mllhrs lthra iv Htslorv of Scotland (iqoi) For 
the language ot the puen s see G Gregore Smith s S penmens of Middle 
Sails (igos) (G G S ) 

DOUGLAS, SIR HOWARD, Bvrt (1776-1861), British 
general younger son of Admiral Sir Charles Douglas, was born at 
Gosport m 1776 He was commissioned second lieutenant in the 
Royal ArUllcry in 1794 In 1795 he was shtpwretked whde in 
charge of a draft for Canada and heed with his nun for a whole 
winter on the Labrador coast In 1804 he was placed m charge of 
the senior department of the RMC at High Wycombe, the fore- 
runner of the Staff College Douglas screed in 1808-09 and again 
m 1812 in the Peninsula, but was recalled to the Royal Military 
College In 1816 tppeared his Essay on the Principles and Con 
st ruction oj Military Bridges (subsequent editions isy, 1853), 
in 1819, Observations on Hit, Motives, Errors and Tendency oj 
M Carnot's System of Defence and in 1820 his Tnatisc on Naval 
Guitmry, which became a stindird textbook, and indeed first 
dreev attention to the subject of which it treated Trom 1823 to 
1 S3 1 Sir Howard Douglas was governor of New Brunswick, and 
had to dtal evith the Maine boundary dispute of 18:8 He also 
founded Fredericton college On his return to Europe he published 
Naval Evolutions, a controversial work dealing with the question 
of ‘breaking the line” (18^2) Douglas was lord high commis 
sinner of the Ionian islands (1835-40), and sat m Parliament 
from 1843 to 1S47 His later works included Observations on 
Hit Modern System of Fortification, etc (1859) and Naval War 
fare Under Steam (1858 and i860) He died on Nov 9, 1861, 
at 1 uobridge Wells Douglas was aFRS, one of the founders 
of the R G S , and held many honours He was created full 
general in 1851 

See S W Fullorn, Life of Sir llomri Douglas (186.), and Gentle- 
man's Magazine, 3rd series, mi 90-92 

DOUGLAS, SIR JAMES (1803-1877), Canadian adminis 
tritor, Was born on June 5, 1803, in Lanarkshire, Scotland where 
he was educated In 1820 he went to Canada, and four years later 
bee im<* the organizer of the property of the Hudson’s Bay com 
puny west of the Rockies In 1830 he was transferred to Ft 
Vancouver in the Oregon Territory, where he extended the com- 
pany 's forts In 1843 he made Camosun, the place where Victoria 
now stands, the chief northern centre of the fur trade After the 
north west Boundary Treaty pf 1&46, which moved the British 
frontier back to the 49th parallel, Douglas was appointed senior 
officer of the western department, and in 1S51 became governor 
of Vancouver In 1S59 hts statesmanship made possible the 
joint occupation of the island of ban Juan by an equal number of 
British and- American troops When British Columbia was made 
a Crown colony in 1858, Sir James Douglas held its governorship 
With that 0 f Vancouver until 1863 He died at Victoria on Aug 1, 
1877 

See Coats anti Gomel!, Sir James Douglas (Makers of Canada 
Series, vol re , tgrS) 

DOUGLAS, SIR ROBERT XENNAWAY (1838-1913) 
English orientalist, was born m Devon In 1858 he became at- 
tache^ to the Chinese Consular Service Seven years later he 
returned to England and was made assistant In charge of the 
Chinese library in the British Museum and, in 1893, keeper of the 
Oriental books and manuscripts He was also professor of Chinese 
in London He died at Chippenham on May 20, 1913 His chief 
publications are life of J engine Khan (trans from Chinese, 
1877), Confucianism and Taoism (1S79), China (1 882) Society 
(1S94), Hung Chang (189.7), mil Europe and the 


DOUGLAS, STEPHEN ARNOLD (1813-1861), Amen- 
cin political leader, was born in Brandon, Vt , on April 23, 1813 
Left in infancy to the cire of a widowed mother and a bachelor 
uncle, he bee line a cabinet maker’s apprentice in Middkbury and 
Bi mdon He attended schools at Brandon and Canandaigua, 
NY, and began the study of law In 183a he went west and 
hnally settled in Jacksonville, 111 , where he was admitted to the 
bar m March iSj 4 From the hrst he took an active interest in 
politics and his rise was remarkably rapid In Feb 1835 he was 
elected public prosecutor of the first judicial circuit, in Dec i8j6 
he became a member of the State legislature In 1837 he was 
appointed by President Van Burcn registrar of the land office at 
Springfield, which had just become the State capital In 1840 he 
did much to carry the State for Van Buren, and for a few months 
he was secretary of State of Illinois He was a judge ot the 
supreme court of Illinois from 1S41 to 1843 In 1843 he was 
elected to the nation il House of Representatives 

In Congress, though one of the youngest members, he at once 
sprang into prominence by his clever defence of Jackson for 
alleged contempt of court m New Orleans He was soon Tecog 
mzed as one of the ablest and most energetic of the Democratic 
leaders An enthusiastic believer in the destiny of his country 
and more espi cially of the West, and a thorough going expansion 
1st, he heartily favoured the measures which resulted in the annex 
ation of lev is and in the Mexican War — in the discussion of the 
former foreshadowing his doctrine of “popular sovereignty ” 
Taking an active share in the Oregon controversy, he opposed 
yielding “one inch” of the territory to Great Britain and advo 
cated extending United States settlements under military protec 
tion He was an advocate of the construction, by the aid of Gov 
ernment land grants, of a trans-continental railway, and the chief 
promoter (1850) of the Illinois Central As chairman of the com 
mittec on territories, at first m the House, and then in the Senate, 
of which he became a member in Dec 1847, he introduced the 
bills for admitting Texas, Tlonda, Iowa, Wisconsin, Minnesota, 
California and Oregon into the Union, and for organizing the 
Territories of Minnesota, Oregon, New Mexico, Utah, Washington, 
Kansas and Nebraska 

In the bitter debates concerning the keenly disputed question 
of slavery in the Territories, Doughs was particularly prominent 
Against slavery itself he seems never to have had any moral an 
tipathy, and his first wife and children were by inheritance the 
owners of slaves, though he himself never was He did more, 
jirobably, than any other one man, except Henry Clay, to secure 
the adoption of the Compromise Measures of 1830 Nevertheless 
the bill for organizing the Territories of Kansas and Nebraska, 
which Douglas reported in Jan, 1854, and which m amended 
form was signed by the president on May 30, Teopcned the whole 
slavery dispute — wantonly, his enemies charged, for the purpose 
of securing Southern support — and caused great popular excite 
ment It repelled the Missouri Compromise, and declared the 
people of “any State or Territory” “free to form and regulate 
their domestic institutions m their own way, subject only to the 
Constitution of the United States”, that is, “popular sovereignty ’ 
or “squatter sovereignty” would determine the admission of 
slavery The passage of this Kansas Nebraska bill, one of the 
most momentous m its consequences ever passed by the Federal 
Congress, w is largely a personal triumph for Douglas, who showed 
nurvelous energy, adroitness and resourcefulness, and a genius 
for leadership but was universally condemned in the free States 
His hostility to “knownothingism ’ and his plea for religious toler 
ation also caused him trouble, but in 1852 and again m 1856 he 
was a strong candidate for the presidential nomination m the 
National Democratic Convention 

In 1857 he broke with President Buchanan and the “administra- 
tion” Democrats and lost much of his prestige m the South, but 
partially restored himself to favour m the North, and especially 
in Illinois, by bis vigorous opposition to the method of voting on 
the Lecompton constitution, which he maintained to be fraudu- 
lent and (in 1858) to the admission of Kansas into the Union 
under this constitution In i8 0 8, when the Supreme Couu, after 
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the vote of Kansas against the Lecompton constitution, had de 
cidt-d that Kansas was a “slave" territory, thus quashing Doug 
las’s theory of “popular sovereignty,” he engaged in Illinois in 
a close contest for the senatorship with Abraham Lincoln, the 
Republican candidate, whom he met in a series of debates A 1 
though m Illinois his followers did not poll so large a vote as 
Lincoln’s, Douglas won the senatorship by a vote in the legislature 
of 54 to 46 In the senate he was not reappointed chairman of the 
committee on territories 

In i860, in the Democratic national convention in Charleston, 
the adoption of Douglas’s platform brought about the withdrawal 
from the convention of Alabama, Mississippi, Louisiana, South 
Carolina, Honda, Texas and Arkansas The convention adjourned 
to Baltimore, where the Virginia, North Carolina, Tennessee, 
Kentucky and Maryland delegations left it, and where Douglas 
was nominated for the presidency by the northern Democrats 
He campaigned vigorously but hopelessly, boldly attacking dis 
union, and in the election, though his popular vote was 1,376,957, 
he received an electoral vote of only 12, against Lincoln’s 180 
Douglas urged the south to acquiesce in Lincoln’s election, and he 
and his second wife, Adele Cutts, were among the foremost to wel- 
come the Lincolns to Washington On the outbreak of the Civil 
War he denounced secession as criminal, and was one of the strong- 
est advocates of maintaining the integrity of the union at all 
hazards At Lincoln’s request he undertook a mission to the border 
states and the northwest to rouse the spirit of unionism, he 
spoke in West Virginia, Ohio and Illinois He died on June 3, 1861, 
at Chicago, where he was buried on the shore of Lake Michigan 

In person Douglas was conspicuously small, being hardly five 
feet m height, but his large head and massive chest and shoulders 
gave him the popular sobriquet “The Little Giant” As a re- 
sourceful political leader, and an adroit, ready, skilful tactician 
in debate, he has had few equals in American history His generos- 
ity m defeat, his courage and his capacity for inspiring warm 
personal friendships are among his most attractive qualities It 
was regretted that his death came just when a new and great era 
of usefulness seemed opening before him. 

One of the most sympathetic biographies Is that by Allen Johnson 
(1908) Other biographies are by H M Flint (i860) , J W Sheahan 
(i860), W G Broun (1902) , Wm Gardner (1905), C E Carr 
(1909) 1 H P Willis (1910) , and Louis Howland (1920) See also P 

0 Ray, Repeal 0} the Missouri Compromise (1900), and an autobio- 
graphical sketch In the IU. State Hist Soc. Journal (vol v, Oct, 
1912) 

DOUGLAS* capital of the Isle of Man, municipal borough 
and favourite watering place Pop (1939) 20,014 Area, 1 9sq mi 
It stands on a fine semicircular bay on the east coast of the island, 
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immediately north of this, vessels drawing 9 tt may enter it 
dunng neap tides, and those drawing 13 ft during spnng tides 
A castellated building (Tower of Refuge, 1832), marks the dan 
gerous Conister rocks, north of the harbour entrance The har- 
bour is protected by three piers, the Battery pier, the Red pier 
and the Victoria pier (at which passengers can load and embark 
at all tides) There is regular daily communication with Liverpool, 
and during the season there are connections with Fleetwood, ITey- 
sham, Barrow, Dublin, Belfast and Glasgow Douglas is con 
nected by electric tramway northward with Laxey, the summit of 
the mountain of Snaefell and Ramsey, and southward with Port 
Sodenck; while the Isle of Man railway runs to Peel m the west, 
and Castletown and Port Erin in the southwest The various 
popular attractions include theatres, dancing halls, a racecourse 
attd two golf links The shore of the bay is of firm sand, and the 
sea bathing is good Among buildings and institutions are the 
legislative buildings (1893) , the town hall (1899) , the free library. 
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the courthouse and the Isle of Man hospital St George’s church 
oldest in Douglas, dates from 1780 Douglas was incorporated in 
1895 

DOUGLAS, a civil parish, Lanarkshire, Scotland Pop 
(1931) 2,948 It is on Douglas water, 4 mi from Doughs station 
and 1 V mi from Douglas West station, on the branch line of 
the L M S R from Carstairs to Ai r S S W of Lanark It is 
the original home of the Douglas family Of the old castle, 
Scott’s Castle Dangerous, only a tower exists, it repeatedly 
changed hands during the wars of Edward I The modern castle is 
the seat of the carl of Home Only choir and spire remain of the 
1 2th century church of St Bride, patron saint of the Douglases 
The vault beneath the choir was, until 1761, the burial place of 
the family, and it contains a siher case said to hold the ashes of 
the heart of the “good Sir James" (1286-1330) In 1879 the choir 
was restored and the tombs (including that of Sir James Douglas ) 
repaired On the lull of Auchensaugh, 2 \ mi S E , the Cameronians 
assembled in 1712 to renew the Solemn League and Covenant 

DOUGLAS, a city of Cochise county, Arizona, U S A , 25 mi 
S E of Bisbee, on the Mexican border line It is on federal high- 
way 80 and the Southern Pacific railway and is served by air and 
bus lines The population was 9,393 in 1950 and 8,623 in 1940 
by the federal census Cattle raising and copper smelting are the 
main occupations of this part of Arizona, and the Sonora mining 
region of Mexico lies directly south The city has immense cop- 
per smelters, to which carloads of ore arc brought daily from 
the mines at Bisbee and other points in Arizona and m Mexico 
There was formerly a U S army post (Camp Harry J Jones) at 
Douglas The Coronado National forest, within which is the 
Chincahua National monument, is 55 mi north Douglas was set 
tied about 1904 and incorporated as a city in 1905 

DOUGLAS-FIR. ( Pseudotsuga taxtfoha ), an important 
North Amencan timber tree of the pine family (Pinaceae), called 
also red fir, yellow-fir and Douglas spruce Botamcally it ex- 
hibits some of the characteristics of the firs and the hemlock, al 
though it most closely resembles the spruces It is found from 
South Dakota to British Columbia and southward to Texas and 
Mexico, but attains its maximum development in Washington and 
Oregon, where it forms immense forests, furnishing the valuable 
structural timber known also m the lumber trade as yellow hr, 
Oregon-fir or Oregon-pme In the forests of Washington it com- 
monly reaches a height of 180 ft or 190 ft with a trunk diameter 
of 3i ft to 6 ft and sometimes attains a height of 250 ft and 
a trunk diameter of 10 ft or 12 ft Among North Amencan trees 
it is exceeded m height and massiveness only by the giant se 
quoias of California According to the U S department of agri 
culture, the lumber cut of Douglas-firm 1940 amounted to 7,121,- 
000,000 bd ft , with a value at the mill exceeding $140,000,000, 
in footage more than one-fourth of the total lumber cut of the 
United States during that year Of this production of Douglas 
fir lumber the states of Washington and Oregon contributed more 
than 90% The closely related bigcone-spruce (P macrocarpa ) 
a much smaller tree, native to southern California, with large 
cones sometimes 3 in tluck and 7 m long, hanging from the 
widely spreading branches, is of value chiefly as cover on and 
mountain slopes (E S Hr ) 

DOUGLASS, FREDERICK (1817-1895), American orator 
and journalist, was bom in Tuckahoe, Md, probably in Feb 
1817 His mother was a Negro slave of exceptional intelligence, 
and his father was a white man Until nearly eight years of age, 
he was under the care of his grandmother, then he lived for a 
year on the plantation of Col Edward Lloyd, of whose vast es- 
tate his master, Capt Aaron Anthony, was manager After a year 
he was sent to Baltimore where he lned m the family of Hugh 
Auld, whose brother, Thomas, had married the daughter of Capt 
Anthony, Mrs Auld treated him with marked kindness and with- 
out her husband’s knowledge began teaching him to read With 
money secretly earned bv blacking boots he purchased his first 
book, The Columbian Orator, he soon learned to write “free 
passes” for runaway sla\es Upon the death of Capt Anthony in 
1833, he was sent back to the plantation to serve Thomas Auld, 
who h>red him out for a year to one Edward Covey, who had a 
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wide reputation for disciplining slaves, but who did not break 
Frederick’s spirit Although a new master, William Freeland, who 
owned a large plantation near St Michael’s, Md , treated him with 
much kindness, he attempted to escape in 1836, but his plans 
were suspected, and he was put m gaol From lack of evidence 
he was soon released, and was then sent to Hugh Auld m Balti- 
more, where he was apprenticed as a ship caulker He learned his 
trade in one year, and m Sept 1838, masquerading as a sailor, 
he escaped by railway train from Baltimore to New York city 
Tor the sake of greater safety he soon removed to New Bedford, 
Mass , wheic he changed his name from Tredenck Augustus 
Washington Bailey to Frederick Douglass, “Douglass” being 
adopted at the suggestion of a friend who greatly admired Scott’s 
Lady of the Lake For three jears he worked as a day labourer 
in New Bedford An extempore speech made by him before an 
anti slavery meeting at Nantucket, Mass , m Aug 1841 led to 
his being appointed one of the agents of the Massachusetts Anti- 
Slavery Society, and in this capacity he delivered during the 
next four years numerous addresses against slavery, chiefly m 
the New England and middle states To quiet the suspicion that 
he was an impostor, in 1845 he published the Narrative of the 
Life 0) Frederick Douglass, an American Slave I earing his re 
capture, his friends persu ided him to go to England, and in 1845- 
47 he lectured in Ireland, Scotland and England, and did much 
to enlist the sympathy of the British public with the Abolitionists 
in America Before his return a sum of £150 was raised by sub- 
scription to secure his legal manumission, thus relieving him from 
the fear of being returned to si ivery in pursuance of the Fugitive 
Slave law From 1847 to i860 he conducted an anti-slavery 
weekly journal known as The North Star, and later as Frederick 
Douglass’s Paper, at Rochester, N Y , and, during this time, also 
was a frequent speaker at anti slavery meetings At first a follower 
of Garrison and a disumonist, he allied himself after 1851 with 
the more conservative political abolitionists, who, under the leader 
ship of James G Birney, adhered to the national Constitution 
and endeavoured to make slavery a dominant political issue He 
disapproved of John Brown's attack upon Harper’s Terry in 1859, 
and declined to take any part m it During the Civil War he was 
among the first to suggest the employment of negro troops by the 
United States Government, and two of his son' served m the 
Union army After the war he was for several years a popular 
public lecturer In 1871 he was assistant secretary of the Santo 
Domingo commission, appointed by President Grant He was 
marshal of the District of Columbia in 1877-81, was recorder 
of deeds for the district m 1881-86, and from 1889 to 1891 was 
the American minister resident and consul general m the Republic 
of Haiti Douglass was widely known for his eloquence, and was 
one of the most effective orators whom the negro race has pro 
duced in America He died in Anacostia Heights, D C , on Feb 
so 1893 

His autobiography appeared, after two revisions, as The Life and 
Times of Frederick Douglass (1882) See F M Holland, Frederick 
Douglass, the Colored Orator <1891), C W Chesnutt, Frederick 
Douglass (Boston, 1899) , and Booker T Washington, Frederick Doug 
lass (Philadelphia, igoj), in the series of American Crisis Biographies 

DOUKHOBORS, a name given by the Russian Orthodox 
clet-gy to a community of nonconformist peasants The word 
signifies ‘ spirit-fighters," and was intended by the priesthood to 
convey that they fight against the Spirit of God , but the Doukho- 
bors themselves accepted it as signifying that they fight, not 
against, but for and with the Spirit, though later they decided to 
give up this name and call themselves “Christians of the Universal 
Brotherhood " The community was first heard of m the middle 
of the 18th century, by the beginning of the 19th their doctrine 
had become so clearly defined, and the number of their members 
had so greatly increased, that the Russian government and Church, 
considering the sect to be peculiarly obnoxious, started an ener- 
getic campaign against it The foundation of the Doukhobors’ 
teaching consists in the belief that the Sprat of God is present in 
the soul of man, and directs him bv its word within him They 
understand the coming of Christ in the flesh, His works, teaching 
k and sufferings, in a spiritual sense The object of the sufferings of 
‘Christ, fe their view, was to give an example of suffering for truth 
St 


Christ continues to suffer in us even now when we do not live in 
accordance with the behests and spirit of His teaching The whole 
teaching of the Doukhobors is penetrated with the Gospel spirit of 
love, worshipping God m the spirit, they affirm that the outward 
Church and all that is performed m it and concerns it has no 
importance for them, the Church is where two or three are 
gathered together, 1 e , united in the name of Christ They pray 
inwardly at all times, on fixed days they assemble for prayer- 
meetings, at which they greet each other fraternally with low bows, 
thereby acknowledging every man as a bearer of the Divine Spirit 
Their teaching is founded on tradition, which is called among them 
the “Book of Life,” because it lives in their memory and hearts 
It consists of sacred songs or chants, partly composed indepen- 
dently, partly formed out of the contents of the Bible, which, how- 
ever, has evidently been gathered by them orally, as until lately 
they were almost entirely illiterate and did not possess any written 
book They found alike their mutual relations and their relations 
to other people and to all living creatures exclusively on love, and 
therefore they hold all people equal and brethren They extend 
this idea of equality also to the government authorities, obedience 
to whom they do not consider binding upon them in those cases 
when the demands of these authorities are in conflict with their 
conscience, while in all that does not infringe what they regard as 
the will of God they willingly fulfil the desire of the authorities 
They consider killing, violence, and m general all relations to 
living beings not based on love as opposed to their conscience and 
to the will of God They are industrious and abstemious in their 
lives, and when living up to the standard of their faith present 
one of the nearest approaches to the realization of the Christian 
ideal which has ever been attained In many ways they have 
a close resemblance to the Quakers 
For these beliefs and practices the Doukhobors long endured 
cruel persecution Under Nicholas I , m 1840 and 1850, when, on 
religious grounds, they refused to participate m military service, 
they were banished from the government of Tauns— -whither they 
had been previously deported from various parts of Russia by 
Alexander I — to Transcaucasia, near the Turkish frontier But 
neither the severe climate nor the neighbourhood of wild and 
warlike hillmen shook their faith, and m the course of half a cen- 
tury, in one of the most unhealthy and unfertile localities in the 
Caucasus, they transformed a wilderness into flourishing colonies, 
and continued to live a Christian and laborious life, making friends 
with, instead of fighting, the hillmen But the wealth to which they 
attained m the Caucasus weakened for a time their moral fervour, 
and little by little they began to depart somewhat from the 
requirements of their belief As soon, however, as events happened 
among them which disturbed their outward tranquillity, the 
religious spirit which had guided their fathers immediately re- 
vived within them In 1887, ra the reign of Alexander III , univer- 
sal military service was introduced m the Caucasus, and even 
those for whom, as m the case of the Doukhobors, it had formerly 
been replaced with banishment, were called upon to serve This 
measure took the Doukhobors unawares, and at first they out 
wardly submitted to it About the same time, by the decision of 
certain government officials, the nght to the possession of the 
public property of the Doukhobors (valued at about £50,000) 
passed from the community to one of their members, who had 
formed out of the more demoralized Doukhobors a group of his 
own personal adherents, which was henceforth called the "Small 
Party” Soon afterwards several of the most respected repre- 
sentatives of the community were banished to the government of 
Archangel This senes of calamities was accepted by the Doukho- 
bors as a punishment from God, and a spiritual awakening of a 
most energetic character ensued The majonty (about 12,000) 
resolved to revive m practice the traditions left them by ’their 
fathers, which they had departed from dunng the period of opu 
lence They again renounced tobacco, wine, meat and every kmd 
of excess, many of them dividing up all their property in order 
to supply the needs of those who were in want, and they collected 
a new public fund They also renounced all participation m acts 
of violence, and therefore refused military service, In confirmation 
of their sincerity, in the summer of 1895 the Doukhobors of the 
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“Great Party,” as they were called in distinction from the “Small 
Party,” burnt all the arms which they, like other inhabitants of 
the Caucasus, had taken up for their protection from wild animals, 
and those who were in the armv refused to continue service At 
the commencement of the reign of Nicholas II , in 1895, the 
Doukhobors became the victims of a senes of persecutions, 'Cos- 
sack soldiers plundering, insulting, beating and maltreating both 
men and women in every way More than 400 families living in 
the province of Tiflis were ruined and banished to Georgian vil- 
lages, of 4,000 thus exiled, over 1,000 died in the course of the 
first two years from exhaustion and disease, and more would have 
perished had not information reached Tolstoy, and through him 
the Society of Friends m England, and funds were immediately 
raised for alleviating their sufferings At the same time an appeal, 
written by Tolstoy and some of his friends, requesting the help 
of public opinion m favour of the oppressed Doukhobors, was 
circulated m St Petersburg and sent to the emperor and higher 
government officials The Doukhobors themselves asked for per- 
mission to emigrate, and the Society of Friends petitioned the 
emperor to the same effect In March 1898 the desired permission 
•was granted, and the first party (1,126) in the summer were able 
to sail for Cyprus, which was originally chosen for their settlement 
because at that time funds were not sufficient for transfernng 
them to any other British territory Later it was found possible 
to send two parties of over 4,000 to Canada, whither they arrived 
in Jan 1899 They were joined m the spring of the same year by 
the Cyprus party, and some 2,000 from the Caucasus, and m all 
about 7,500 Doukhobor immigrants arrived m Canada, the gov- 
ernment allotting them land in the provinces of Assiruboia near 
Yorktown and of Saskatchewan near Thunder Hill and Prince 
Albert They were very cordially received by the population of 
the Canadian port towns In April 1901, m the Canadian House of 
Commons, the minister of justice made a statement about them m 
which he said that “not a single offence had been committed by 
the Doukhobors, they were law abiding, and if good conduct was 
a recommendation, they were good immigrants The large 

tracts of land demanded population, and if they were not given 
to crime, the conclusion was that they would make good citizens ” 
Nevertheless the Canadian government lias had rfiffifnUw.4 with 
the sect owing to their objection to acknowledge any allegiance 
except to their leader Verigin, who, however, proved himself an 
eminently practical man 


See V Tchertkoff, Christian Martyrdom ti r f 

Maude, A Peculiar People (N Y , 1904) , and ref! in article “Douk- 
hobors,” by A A Stambouh, in Hastings, Encyclopaedia of Religion 


DOULLENS, a town of northern France, capital of an 
arrondissement in the department of Somme on the Authie, 27 
.mi N. of Amiens by rail Pop (1936) 4,429 Doullens, the 
ancient Dultncum , was an important stronghold m the middle 
ages In 1475 it was burnt by Louis XI for openly siding with 
the house of Burgundy In 1595 it was besieged and occupied by 
the Spaniards, but was restored to France by the treaty of Vervms 
(1598) It was an important British centre in the war of 1914-18 
It has a citadel of the 15th and 16th centuries, now a girls’ school 
The old hdtel de ville has a fine belfry and dates from the 15th 
to the 17th century The town is the seat of a subprefect and has 
a tribunal of first instance, it has trade m phosphates, of which 
there are workings m the vicinity, and carries on cotton-spinnmg 
and the manufacture of leather and paper 
DOULTON, SIR HENRY (1820-1897), English inventor 
and manufacturer of pottery, was bom m Vauxhall on July 25, 
1820, and died m London on Nov 18, 1897 From the age of 15 
he was employed m the pottery works of his father, John Doul- 
ton, at Lambeth One of the first results of his experiments was 
the production of good enamel glazes In 1846 he initiated in 
Lambeth the pipe works for the manufacture of the drainage 
and sanitary appliances which have helped to make the firm of 
Doulton famous In 1870 the manufacture of “Art pottery" was 
begun at Lambeth, and m 1877 works were opened at Burslem, 
and later at Rowley Regis, Smethwick, St, Helens, Paisley and 
Pans After the Pans exhibition of 1878 Henry Doulton was 


made a chevalier of the Legion of Honour In 1872 the “Art 
department” was instituted in the Doulton works, giving employ- 
ment to both male and female artists, amongst whom George 
Tinworth and the Misses Barlow obtained a reputation outside 
their immediate sphere In 1885 Doulton was awarded the 
Albert medal by the Society of Arts, and was knighted m 1887 
DOUMER, PAUL (1857-1932), French statesman, was born 
at Aunllac on March 22, 1857, and entered the Chamber of Depu- 
ties m 1888 As minister of finance in the Bourgeois cabinet (Nov 
3, 1895, to April 31, 1896), he tried without success to introduce 
an income tax In Jan 1897 he became governor of Indo China, 
where he carried out important public works In 1902 he returned 
to France and to the Chamber of Deputies He refused to support 
the Combes ministry, and formed a Radical dissident group, which 
eventually caused the fall of the ministry Doumer was elected 
president of the chamber in Jan 1905, being re-elected in Jan 
1906 Senator m 1921, he was minister without portfolio m the 
Painleve Government, and in 1921-22 and 1925-26 was minister 
of finance In 1932, shortly after his election as president of the 
Republic, he was assassinated by a Russian Doumer wrote 
L’Indo-Chme fraitfaise (1903) 

DOUMERGUE, GASTON (1863-1937), 12th president of 
the Third Trench Republic, was born at Aigues-Vives on Aug i, 
1863, and was educated at the Lycee at Nimes He studied law, 
became a barrister, and, after holding magisterial appointments in 
Cochin China and Algiers, was elected deputy for Nimes in 1893 
In the Chamber he spoke with authority on colonial questions and 
was minister for the colonies m the Combes Government, 1902- 
os, being elected vice-president of the Chamber when this adminis- 
tration fell In 1906 he was minister of commerce in the Samen 
cabinet, retaining his portfolio in the succeeding Clemenceau 
Government When M Clemenceau reconstituted his cabinet, M. 
Doumergue became minister of education and held the same post 
in the Bnand ministry (July 1909 to Nov 1910) In the latter 
year he became senator for the Gard Department and strongly 
advocated the Three Years’ Military Service Bill 
On the fall of M Barthou’s administration m Dec 1913, M 
Doumergue formed a cabinet m which he himself took charge of 
foreign affairs He was forced to resign, however, after the gen- 
eral elections of May 1914, which resulted m a majority in the 
Chamber opposed to the Three Years’ Military Service law On 
the outbreak of the World War he again became minister for the 
colonies in the Viviam Government of national defence In 1917 
he left the Government, and was sent on a mission of inquiry into 
conditions in Russia On his return he re entered the senate 
After the resignation of M Lfion Bourgeois on Feb 22, 1923, M 
Doumergue was elected to succeed him as president of the senate 
He supported the policy of M Pomcarfi with regard to Germany 
and the Ruhr On June 13, 1924, he was elected president, and 
remained in office until 1931 He was prime minister of a 
National Government from February to November, 1934 
DOUMIC, RENL (1860-1937), French critic and Acade- 
mician, was bom m Pans, and after a distinguished career at the 
Ecole Normale began to teach rhetoric at the College Stanislas 
He was a contributor to the Moniteur, the Journal des Dehats and 
the Revue bleue, but was best known as the independent and un- 
compromising literary critic of the Revue des Deux Monies 
Many of his critical essays are reprinted in Etudes sur la litera- 
ture fratifaise (5 vols , 1896-1905) , Les Hommes et les tdies du 
XIX* stick (1903). etc He died in Pans, Dec 2, 1937 
DOUNE, a small burgh, Perthshire, Scotland, 8$ mi N W of 
Stirling by the L M S R Pop (1938) 841 It is on the left bank 
of the Teith, here crossed by the bridge built in 1535 by Robert 
Spittal, tailor to James IV The town was once famous for pistols 
and sporrans Doune castle, m a commanding position on the 
Teith, is believed to have been built by Murdoch, 2nd duke of 
Albany (d 1425) A nephew of Rob Roy held it for Pnnce 
Charlie, and it figures in Scott’s Waverley It belongs to the earl 
of Moray (Murray) The braes of Doune he to the north-west 
of the town and extend towards Uam Var Deanston, x mi S W, 
of Doune, on the right bank of the Teith, has cotton mills, and 
was the scene of James Smith’s (1789-1850) agricultural expen* 
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ments in deep ploughing and machine design 

DOURO (Span Duero, Pott Douro, anc Dunns') a river of 
the Iberian pemnsul t The Douro rises south of the Sierra de la 
Demands m the Pico de Urbion, an isolated mass 7 389 ft high 
It curves past Soria and then flows westward across Old Castile 
It passes south of V illadohd and proceeds westward to the Portu- 
guese frontier The numerous tributaries have been most im- 
portant influences in the growth of Castile's power in the middle 
ages The northern tributaries, especially the Pisuerga, Vuldera 
ducy and Esla, come from the region of heavy rainfall The 
tributaries from the south, of which the Adaja.Tormes and Yeltes 
are the most important, come from the drier Meseta 

Prom the great highland basin the Douro turns southwest, 
forming from a point east of Paradella to Barca d’Alva a section 
of the boundary between Spam and Portugal This marked 
north east to south-west line of the middle Douro has some 
relation to the general direction of the old mountain ribs of the 
Meseta The river leaves the ancient plateau m a senes of deep 
gorges m the difficult country of northern Portugal In this 
country it receives the Aqueda, Coa and Poiva from the left, 
and the Sabor, Tua and Tamega from the right The river enters 
the Atlantic 3 m below Oporto at Sao Joao da Toz The probable 
length of the river is about 485 m., and the area of its basin 
upwards of 37,500 sq miles The rapids ( pontos ) and gorges 
of the Portuguese section of the river seriously impede naviga 
turn The lower reaches of the river are also liable to heavy 
floods The difficulty of navigation is compensated for by the 
railway that follows the valley through most of the Portuguese 
section The mouth of the river is partly blocked by a sand bar, 
which only allows small ships to enter The large vessels have 
to be accommodated at Leiaoes, an artificial harbour to the north 
of the estuary The Douro is the outlet for the important wme- 
producuig region of the Paiz do Vinho The Douro yields an 
abundance of fish 

DOUROUCOULI, the native name of a small group of 
American monkeys ranging from Nicaragua to Amazonia and 
eastern Peru, and forming the genus Aotus In addition to the 
absence of prehensile power in their tails douroucouhs arc dis- 
tinguished by their large e>es The ears are short, and the hair 
round the eyes forms a disc Douroucouhs live in parties and are 
nocturnal They feed on insects and fruit and, when excited, 
utter piercing screams 

DOUSA, JANUS (Jan van der Does), lord of Noordwyck 
(1545-1604), Dutch statesman and scholar, was born at Noord- 
wyck on Dec 6, 1545, and studied at Delft, Louvain, Douai and 
fans His name stood first on the list of nobles who m 1565 
formed a league against Philip II of Spam He was living at Ley- 
den at the time of the famous siege, and took a gallant and leading 
part m the defence against the Spaniards William the Silent made 
mm first curator of the new university m Leyden, a post which he 
Held for nearly 30 years After the assassination of William, Dousa 
went to England to persuade Queen Elizabeth to support the cause 
ot the States The rest of his life was devoted to htcnrv work 
His portion of keeper of the State archives put within his leach 
the ma'enals for his valuable Annuls of Holland He al»o wrote 
commentaries on Horace, Plautus and Catullus lie died at 
Noordwyck on Oct 8, 1604 

SEVILLE, JEAN BAPTISTE (ry^-i^), Trench 
traveller, was burn at ICambye (Muache), and is svd to l.a -c 
oeen murdered m 1&37 cm the banks of Inc Sao 1 ranc-.ec m 
Brazil lie received the gold medal 01 the Pans Soudtt de 
Geographic for his Voyage ott Congo (’832), but hi, account 
V “ ,s Navels »» proved to 1 e Gculious md inert is no eudurnc 

kl?. W j n T, be> ° n<1 the C035t H,b narratue was based on 
unpublished Portuguese sources 

DOUW (or Dow), GERRIT (Gerard) (1613-1675). Dutch 
at £f d T on A P nl h l6l 3 His first instructor 
^ Dolendt) > » engraver , and he afterwards 
turned the art of glass painting under Peter Couwenhorn In 1638 
C became a pupil of Rembrandt, from whom he acquired his skill 
^ u lhC r^ bUc effects of Jrehtmg, and the 

KSSm R braodt ls refl ected in several of his earlier pictures, 
■notably Jn a portrait of himself at the age of 12, m the Bridge- 


water House gallery, London, and in the “Blind Tobit going to 
meet his Son,” at Wardour castle, Wiltshire England His more 
mature manner was m some respects antagonistic to that of his 
master He cultivated a minute treatment of his subjects, but 
notwithstanding his meticulous style, the general effect was har 
momous and free from stiffness, and his colour was alvvavs ad 
mirably fresh and transparent He was fond of representing 
subjects in lantern or candle light, the effects of which he re 
produced with a fidelity and skill which no other master has 
equalled He frequently painted by the aid of a concave mirror, 
and to obtain exactness looked at his subject through a frame 
crossed with squares of silk thread His practice as a portrait 
painter, which was at first considerable, gradually declined sitters 
being unwilling to give him the time that he thought necessary 
His pictures were always small in size, and represented chiefly 
subjects in still life Upwards of 200 are attributed to him, and 
specimens are to he found m most of the great public collections 
ot Europe Among his more famous works are the “Woman sick 
of the Dropsy,” in the Louvre, the “Evening School," in the 
Amsterdam gallery, the “Poulterer’s Shop,” and a portrait of 
himself in the National Gallery, London Douw’s pictures brought 
high prices, and it is said that President Van Spiring of The Hague 
paid him 1,000 florins a year simply for the right of pre emption 
Douw died in Leyden in Feb 1675 His most celebrated pupil was 
Francis Miens 

See W Martin, Het leven ett de werken van Gernt Douw (1901) 

DOVE, ALFRED (1844-1916), German historian, was born 
on April 4, 1844, m Berlin, and studied medicine and science at 
Heidelberg and Berlin From 1870 he edited Grenzboten and 
then 1 m Neuen Reich In 1874 he became professor of history 
at Breslau and in 1884 at Bonn In 1890 he edited the Samthche 
W erke of von Ranke, whose posthumous manuscript completing 
the W eltgeschichte he had already published and m 1891 the final 
volumes of Bismarck’s speeches Dove also wrote Deutsche 
Gesch m Zeitalter Friedrichs des Grossen u Joseph II (1883) , 
Kaiser Wilhelms geschichtl Gestalt (1888), Grossherzog Fried 
rich von Baden als Landesherr und deutscher Furst (1902) He 
died at Freiburg on Jan 19, 19x6 

DOVE, HEINRICH WILHELM (1803-1879). German 
meteorologist, was born at Liegnitz, Silesia, on Oct 6, 1803 He 
studied mathematics and physics at Berlin and Breslau He was 
professor of physics at Konigsberg (1826-29), supplementary 
professor (1829-45), an d finally, professor of physics at Berlin 
He made an exhaustive and exact study of the distribution of 
temperature over the surface of the earth, giving many of his 
results m carefully drawn maps This work has been of great 
importance to geographers and geologists He also carried out a 
series of investigations on winds and phenomena allied with winds , 
he was considerably hampered m this work by the fact that the 
barometers in use at the time did not give reliable readings Dove 
was a foreign member of the Royal Society He died at Berlin on 
April 6, 1879 Among his publications were Uber Mass und 
\Ussen (1835), Meteorologtsche Untersuchungen (1837), and 
Khmatolngische Beitrage (1857-69) 

H Wcwmana, H W Dove (1925) 

DOVE, a river of England, tributary to the Trent, rising m 
vxc Edg< , Derbyshire, and through almost its entire course form- 
ing the boundary of that county with Staffordshire In its upper 
course it traverses a fine narrow valley, where the limestone hills 
exhibit many picturesque cliffs, gullies and caves Dovedale that 
part between Dove Holes and Thorpe Cloud, is especially famous 
Below ihorpe Cloud the Dove receives on the west the Manifold 
which, hke it, tributary, the Hamps, and other streams in the 
limestone district, has part of its course below ground Near the 
village of Rocester the Churnet joins the Dove on the west and 
then its course, hitherto southerly, bends nearly easterly on pass- 
ing Uttoxeter, and, winding through a widening valley, joins the 
Trent below Burton-on-Trent at Newton Solney The length of 
the valley is about 40 m and the total fall of the river about 
1,45° »cet The Dove is well known for trout-fishing, and Beres- 
ford Dale, below Hartmgton, has a special interest for fisherm-p 
through its associations with Izaak Walton and Charles Cotton 
whose fishing house stands near the Pike Pooh 
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DOVE, a name applied to the smaller members of the order 
Columbidae, but no ’sharp distinction can be drawn between 
pigeons (q v ) and doves 

The English ring dove or wood pigeon ( Columba palumbus ) 
is a common bird in most parts of Europe, where it is the largest 
species It may be recognized by the large white patches on the 
wings and the white spot (sometimes absent, however) on either 
side of the neck, whence it gets its name Its familiar cooing song 
is remarkable for its abrupt close It makes a slight platform of 
sticks on the horizontal bough of a tree and thereon lays two 
white eggs In the wild state, it is very wary and the flight is 
strong and rapid 

ThL stock dove (C oenas) is smaller and breeds in hollow 
trees or labbit holes It is darker than the ring-dove, lacking the 
white on the wings and neck, and is locally distributed 

The rock-dove (C livta) is the parent stock of our domestic 
pigeons In the wild state it haunts the rocky coasts of Europe 
Domestic pigeons have been classified by Darwin ( Variation of 
Animals and Plants under Domestication) m four groups 

I The “Pouters,” having the gullet of great size, barely 
separated from the crop and capable of inflation 

II Three races (i) “Carriers,” with a long bill and eyes sur 
rounded by bare skin (2) “Runts,” with a long massive bill and 
large body (3) “Barbs,” with a short bill and bare skin round 
the eyes There are numerous sub races 

III An artificial group, comprising five races (1) ‘Tan-tails,” 
whose tail may consist of 42 rectnces, instead of the normal 12 
(2) “Turbits” and “Owls," with the feathers of the throat 
diverging and a short thick bill (3) “Tumblers,” which tumble 
backwards during flight (4) “Frill backs,” in which the feathers 
are reversed (5) “Jacobins,” with the neck feathers forming a 
hood 

IV Resembling the normal form and including two races (1) 
“Trumpeters,” with a tuft of feathers at the base of the neck, 
curling forward, and a peculiar voice (2) Pigeons scarcely 
differing from the wild stock 

The ditierences extend to every part of the body Doves have 
from time immemorial been employed as messengers (e g , Gen 
viii 8-12) 

The headquarters of the Columbidae are the Papuan sub region 
( see Pigeon) 

The turtle dove of Europe ( Slreptopelia lurtar) is a summer 
visitor to the northern parts of the Continent The collared or 
Barbary dove (5 decaocto ) is distinguished by its cream coloured 
plumage and black necklace 

In North America the name is given to the very widely dis 
tributed mourning dove ( Zenaidura macroura ) , the white fronted 
dove ( Leptotila verreauxt angelica ), from southern Texas to 
Guatemala, the ground dove ( Columbtgalhw passertna), and the 
Inca dove ( Scardafella mca) of Texas and Mexico 

DOVEKIE, the common name m North America for the 
little auk ( Plautus alle ) 8 in long breeding on rocky coasts and 
islands of the North Atlantic (See Auks ) The name is applied 
by sailors to the black guillemot (See Guillemot ) 

DOVER, GEORGE JAMES WELBORE AGAR- 
ELLIS, Baron (1797-1833), English man of letters, was the 
only son of the 2nd Viscount Clifden He secured the grant of 
£57,000 to purchase John Julius Angerstein’s collection of pic- 
tures, which formed the foundation of the National Gallery He 
was president (1832) of the Royal Society of Literature, a trustee 
of the British Museum and of the National Gallery, and a com- 
missioner of public records 

Lord Dover edited the Ellis Correspondence (1829) and Walpole’s 
Letters to Sir Horace Mbnn (1833), and he was the author of some 
historical works 

DOVER, ROBERT (1575-1641), English captain and at- 
torney, is known as the founder and director for many years of 
the “Cotswold Games," which he originated as a protest against 
the growing Puritanism of the day These sports, which were 
referred to by contemporary writers as “Mr Robert Dover’s 
Qhmpjck Games upon the Cotswold IIills,” consisted of cqdgel- 
plfliina. wrestling, running at the qumtam, jumping, casting the 
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bar and hammer, hand-ball, gymnastics, rural dances and games 
and horse racing, the winners in which received valuable prizes 
They continued from about the year 1604 until three years aftei 
the death of Dover, which took place in 1641 They wt.re revn>ed 
for a brief period m the reign of Charles II 

DOVER, a seaport and municipal borough in the Dover Par- 
liamentary division of Kent, England, one of the Cinque Ports, 
76 mi E S E of London by the Southern railway Pop (est 
1938) 39,950 Area, 57 sq mi It is situated at the mouth of a 
small stream, the Dour, whose valley here breaches the high chalk 
cliffs which fringe the coast on eithei hand The dominant object 
is the castle, on the cast height, 375 ft above sea level Within 
its precincts are a Roman pharos or lighthouse, still exhibiting the 
Roman masonry, the ancient fortress church (St Mary in 
Castro), some remains of the Saxon fort, and the massive keep 
and subsidiary, defenses (such as the Constable’s, Avranche’s, and 
other towers) of the Norman building The church, substantially 
unaltered, forms an almost unique Christian relic It has been 
called Roman, but is later It is cruciform in shape, and the walls 
are built mainly of flint, but jambs and arches are formed of 
Roman bricks At the end of the 1 2th century it was remodelled 
and given an Early English character In the beginning of the 
18th century it was dismantled and turned into a storehouse, and 
so continued until 1863, when, having been restored by Sir G G 
Scott, it was again opened for divine service, and is now the 
chapel of the castle garrison 

The castle is probably of extremely early origin The earth- 
works on the line of the outer curtain may be British, or even 
Roman, or may possibly represent the Saxon “burg” which Harold 
is said to have constructed To these early banks and ditches, 
with perhaps stockades and wooden towers the conqueror added 
according to William of Poitiers, such additional “firmamenta” 
as were needful This probably means a Norman “motte and 
bailey”, and a moat, and in part a bailey, still remain inside 
the earlier castrum The moat is unusually big, and the bailey, 
south of it, had an unusual loop to the southeast apparently to 
include the already extant church and pharos Henry II is re- 
sponsible for the first stone fortification Pie encircled the Norman 
moat with a wall and crowned it with a keep Finally the outer 
rampart was translated into stone, with a line of at least 17 
towers at intervals m the time of Henry III, perhaps by Hubert 
de Burgh The small inner ward, on the moat, has an area of 
about two acres, the Norman bailey about four, the whole cast- 
rum enclosing about 34 acres Though the castle has suffered 
many alterations for modem military requirements, especially 
during the scare of a Napoleonic invasion, which have much 
obliterated the walls of the middle ward, the remainder of the 
castle stands substantially as it stood in the time of Henry III 
With the exception of the Tower of London, it is probably at 
once the largest, most complete and most complex example of 
mediaeval fortification Nine wards named in a list of Dover 
wards and their fees, dated 1211-12, in the Red Book of the ex- 
chequer, are all reproduced m names still attached to towers 
These names had become fixed probably not later than the reign 
of Henry II The constableship was attached to the honour of 
Haughley, known in consequence as the honour of the constable 
It reverted to the crown on the forfeiture of Henry of Essex in 
1163 At the tune of Domesday it was held by Hugh de 
Montfort The constableship later was held jointly with the lord 
wardenship of the Cinque Ports 

Remains were discovered in 1854 of a round church of Lhe 
Templars (Holy Sepulchre), 32 ft in diameter, which has been 
restored, the church, doubtless, 111 which King John made his 
submission to the papal nuncio in 1213 Archchffe fort lies to the 
southwest of old Dover There is a remnant of the Saxon colle- 
giate church of the canons of St Martin The remains of the 
splendid foundation of St Martin’s priory, of the 12th century, 
include the great gate, the house refectory, with campanile, and 
the spacious strangers’ refectory, now incorporated in Dover col- 
lege The college of St Martin for 22 secular canons, which had 
been established m the castle before 640, was removed to the 
chun 11 of St Martin in the town m 696, and in 1 136 became a Bene- 



5 6 ° 


DOVER 


dictine priory under the jurisdiction of Lhat at Canterbury, to 
which see the lands are still attached The interior of the refec 
tory is very fine and on its east wall are remains of a 12th cen 
tury mural painting of the Last Supper, some of the nimbi sur 
rounding the heads may still be made out King Stephen is said 
to have died in the pnory guesthouse, which is the chapel of the 
modern college The gatehouse, now the library of the col 
lege is a good piece of Decorated work, and has a fine open 
fireplace In High street may be seen the noble hall and truncated 
fabric of the Maison Dieu founded by Hubert de Burgh m the 
13th century for the reception of pilgrims of all nations From 
the time of Henry VIII to 1830 it was used as a crown victualling 
office, but was subsequently purchased by the corporation and 
adapted as a town hall The new town hall adjoining the old hall 
of the Maison Dieu was opened in 1883 The museum (1849) 
contains an interesting collection of local antiquities and a natural 
history collection A bell taken from Antwerp by the Ge-mans 
during World War I and used as an air raid warning at Zeebrugge 
was presented to Dov er by the king of the Belgians and hung in 
a turret outside the town hall 

During World War II Dover suffered from constant “hit and 
run” air raiding, as well as shelling from Cape Gns Nez To the 
end of 1941 about 9,000 houses had been damaged, also the parish 
church of St Mary the Virgin (rebuilt •>nd enlarged in 1843-44, 
but preserving the three bays of the Saxon church with its west 
em narthex, on which was superimposed the Norman tower, 
whose nch front faced the street, the rest of the building was 
Norman and Early English), and the churches of St James-the 
Less (originally Norman, but vigorously restored) and St Bama 
bas 

Among various charitable institutions are the National Sailors’ 
home and the Gordon Boys’ and Victoria Seaside orphanages 
Among educational establishments is Dover college, occupying the 
site and remaining buildings of St Martin s pnorv, with additional 
modem buildings It was instituted in 1871, and educates about 
220 boys There is a separate junior school 

Dover is the only one of the Cinque Ports which is still a great 
port It is one of the principal ports for passenger communica- 
tions across the channel, steamers connecting it with Calais and 
Ostend The Admiralty pier was completed to a length of about 
2,000 ft in. 1871 The construction of a new commercial harbour 
was begun in 1893 The works included the east pier (“Pnnce of 
Wales’s pier” completed, 1902), running parallel to the general 
direction of the Admiralty pier, and m conjunction with it en 
closing an area of sheltered water of 75 ac The Admiralty har- 
bour, begun in 1896, has an area of 610 ac of which 322 ac have 
a depth of not less than 30 ft at low water It comprises three 
enclosing breakwaters— on the west an extension of the Admiralty 
pier in a southeasterly direction for 3,000 ft , on the south an iso 
lated breakwater, 4,200 ft long, curving round shoreward at its 
eastern end to accord with the direction of the third breakwater, 
on the east, which runs out from the shore m a southerly direc 
lion for 3,320 ac These three breakwaters, with a united length 
of more than 1} mi , are each built of massive concrete blocks 
in the form of a practically vertical wall rising to a quay level of 
to ft above high water There are two entrances, one 800 ft and 
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Dover (Dubrts) was one of the ports for continental traffic in 
Roman times In the 4th century it was guarded by a fort Iving 
j down near the harbour, and forming part of the defenses of the 


Saxon shore (Lttus Saxomcum) As a Cinque Port, Dover ( Dofra , 
Dovorra) contributed 20 of the quota of ships furnished by those 
ports A charter of liberties was granted to the ports as a body 
by Edward I in 1278, confirming charters of Henry II and John, 
which m the case of Dover had confirmed privileges enjoyed by 
the town in the time of Edward the Confessor and later kings 
Edward I’s charter was confirmed bv subsequent kings with ad 
ditions, down to James II During the middle ages Dover castle 
was an object of contention both m civil wars and foreign in 
vasions, and was considered the key to England It was success 
fully defended in 1216 against the Trench under the dauphin 
Louis by Hubert de Burgh In 1685 Charles II confirmed to the 
inhabitants of Dover a fair beginning on Nov 11, which had been 
held of old in the town, and granted two others on April 23 and 
24 and on Sept 25 and 26 After the decay of Richborough har- 
bour the passage from Dover to Whitsand, and later to Calais, 
became the accustomed route to France, and by a statute of 1465 
no one might ship for Calais except at Dover The guardians of 
the harbour were incorporated by James I in 1607 
See S P H Statham, History of the Castle, Town and Port of 
Dover (1899) , and Dover Charters and Other Documents (1902) 
Battle of Dover — This famous and important naval victory 
was won off the town of Dover by the ships of the Cinque Ports on 
Aug 21, 1217, during the minority of King Henry III The barons, 
who were m arms against his father King John had called Louis, 
son of Philip Augustus, king of the Trench, to their aid Having 
been recently defeated m Lincoln, they were hard pressed, and 
reinforcements were sent to them from Calais in a fleet com 
manded by a pirate and mercenary soldier called Eustace the 
Monk He passed the Straits of Dover with a numerous flotilla 
laden with military machines F and stores, and also carrying many 
knights and soldiers The Monk’s fleet was seen from Dover 
where the regent, Hubert de Burgh, lay with the naval force of 
the Cinque Ports, said to have been very small Sixteen vessels, 
large for that time, and a number of smaller craft, is said to have 
been their total strength It put to sea, and by hugging the wind 
gained the weather gage of the French adventurer 
Eustace is said to have been under the impression that they 
meant to attack Calais in his absence, and to have derided them 
because he had left the town well guarded When they were to 
windward of his fleet the Cinque Port ships bore down on the 
enemy As they approached they threw unslaked lime in the air 
and the wind blew it in the faces of the French This form of 
attack, and the flights of arrows discharged by the English (which 
flew with the wind), produced confusion in the crowded benches 
of the French vessels, which m most cases must have been little 
more than open boats The Monk was defeated, and his fleet 
was entirely scattered, sunk or taken His own vessel was cap 
tured Eustace, who had concealed himself m the bilge, was 
dragged out In answer to his appeals for quarter and promises to 
pay ransom, he was told by Richard, the bastard son of King 
John, that he was a traitor who would not be allowed to deceive 
more men His head was struck off by Richard, and was sent 
round the ports on a pike The Cinque Port seamen returned m 
triumph, towing their pnze3, after throwing the common soldiers 
overboard, and taking the knights to ransom according to the 
1 in > <1 1 age I he political importance of the battle was 

1 . ve the deathblow to the cause of the barons who 
>1 «' 1 'i and it secured Henry III on his throne But the 

(l '<■ 1 1 < ith of the Monk was widely regarded as in a 

’ • 1 " ' ' victory over the powers of evil The man became 

I 1 > vears after his death the hero of many legends 

■ 1 ecromancy 

■ (. I fact is less picturesque, but enough is known 

II ' 1 . 1 1 was an adventurous and unscrupulous scoundrel 

1 ’ “ *> 1 1 1 2 was a monk, and left the cloister to claim an 

" ■ n the count of Boulogne Not having received 

"■■.I 'll" I" became a freebooter on land and sea, and mer 
n .1 )l< 1 r He is frequently mentioned m the Pipe, Patent 

and Close Rolls For a time he served King John, but when the 
king made friends with the count of Boulogne, he fled abroad 
and entered the service of the French prince Louis and Ins father 
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Philip Augustus Chroniclers lavish on him the titles of “aiclti 
ptrata ,” “vir fiagitiosissnnus et nequtssmus," and poets made him 
an associate of the devil 

The evidence concerning Eustace is collected by Herren Wendelm 
Forster and Johann Trost, in their edition of the French poem 
“Wistasse le mome" (Halle, i8qi) Sec for the battle Sir N Harris 
Nicolas, History of the Royal Navy (London, 1847) 

The Dover Patrol — Dover harbour provided the head- 
quarters of the Dover Patrol during World War I The area of 
the Patrol extended roughly from the North Foreland to Beachy 
Head, including both sides of the Channel The functions of the 
Patrol were, primarily, to keep the narrows of the Channel open 
to traffic London could not be fed by rail alone Had sea traffic 
to London been stopped it would have been necessary at once 
to transport one third of the population to the west coast The 
traffic had to be protected from mines, submarine boats and 
destroyer attacks On an average 66 trawlers were used for mine 
sweepmg and traffic duties, approximately 100,000 merchant 
vessels passed during 1913-17 inclusive, and of these only 48 were 
mined and 7 torpedoed, the percentage loss for the three years 
was 03S, 08 and 066 respectively, 3,614,300 troops were trans- 
ported between Folkestone and Boulogne without a single casualty 
or accident Nine and a half million mail bags were sent without 
the loss of a single letter or parcel 
The next important duty of the Patrol was hunting submarines 
At first these vessels passed down the straits on the surface, 
diving only when they were sighted It was then simple to attack 
them After 1913 they dived when well to the eastward and 
passed the narrows entirely submerged Many schemes were 
tried to defeat them, and as soon as mines became available a 
barrage of lines of mines moored at various depths was laid be 
tween Folkestone and Gris Nez This was nearly completed by 
January 1918 and the first submarine was destroyed in it m 
December 1917 This m the end completely stopped the passage 
of submarines and destroyed a considerable number of them 
At the commencement of the war the Dover Patrol force 
operated with the army in checking the German advance through 
Belgium by their gun fire and made the shore road difficult for 
the Germans to use Subsequently the Patrol was called on to 
defend the sea flank of the array and by feints of landings to 
draw troops from the main offensive to the coast To assist m the 
advance which was contemplated in 1917 three 12 in guns, seven 
9 2 and eight 73m guns were landed and mounted, at the same 
time arrangements were made for landing 20,000 men on the 
coast between Ostend and Westend Pontoons 53 feet long loaded 
with men and accessories were constructed to be pushed ahead 
of the momtors on to the beach This landing was never earned 
out, as the commander-in-chief did not consider it advantageous 
to land troops until the army had reached Roulers It never 
pushed on beyond the Passchendaele Ridge The only attacks by 
the enemy pnor to 1918 on the Dover defenses were those made 
by destroyers at night Darkness and surprise coupled with the 
meagre allowance of destroyers for Dover made these raids very 
difficult to cope with, but the damage done was insignificant, the 
total losses bemg two merchant vessels (one empty), two de- 
stroyers and six drifters During the fourth raid the Broke and 
Swft sank two German destroyers, and for a time the raids ceased 
During 1918 a last raid was made on the vessels protecting the 
mine barrage and several were sunk 

An examination service for the detection of contraband was 
established m the Downs All North and South going tiaffic had 
to anchor and be examined This work was largely undertaken by 
Naval Reserve officers under a post captain In 1917, when 
raids by German destroyers threatened the safety of the vessels 
m the Downs, the Northern examination service was moved 
inside the Thames shoals 

Vessels dt Dover were also called on to undertake bombard- 
ments of the dockyard at Ostend and the submarine base at 
Zeebrugge The result of these operations was that the dock- 
yard was made untenable and the destroyers and submarines 
forced up the canal to Bruges In 19x6 the aircraft were used for 
spotting with successful results, several of the bombardments 
beinsr carried out without the Belgian coast being sighted by the 


ships The force of destroyers available at Dover before 1917 was 
very small having regard to the duties they were called on to 
perform, only six mounted 4-in guns During the latter year they 
were augmented Of the 12 Tribal class half were mined or tor- 
pedoed A constant patrol was kept up eight miles off the Belgian 
coast during the summer months of 1916-17 This was made 
possible by first laying down the barrage of mines and mined nets 
seven miles from the coast to protect the ships from attack on 
the shore side The only ship damaged while on patrol was the 
monitor Terror which was struck by a boat controlled electrically 
from the shore 

Blocking operations were carried out during 1918 when Zee- 
brugge was attacked and blocking ships skilfully sunk in the 
Channel which however owing to its physical formation was not, 
and could not be, effectively blocked A similar attempt on Ostend 
failed, though attempted with great gallantry The drifters like 
the trawlers were invaluable in the English Channel, first drifting 
nets to entangle submarines, then watching the barrages On the 
Belgian coast they laid 12 miles of armoured mine nets for two 
years in succession The motor launches also were of considerable 
value for sundry services, specially burning smoke screens to 
hide the ships bombarding These screens were necessary since 
the effective range of the monitors’ guns was only about 75% 
that of the shore batteries The Trench naval armaments on 
the north coast of France were under the orders of the Admiral 
of the Dover Patrol and did excellent service throughout the war 
The air service at Dunkirk was also one of the arms of the Patrol 
and was invaluable both on the coast and also in assisting the 
army, notably at the battle of the Somme when the army was 
very deficient in aircraft Without the breakwater and harbour 
facilities at Dover the protection of the straits would have been 
impossible, and the evacuation of the wounded most difficult 
Almost all wounded at the front were safely landed at Admiralty 
pier and from there despatched to various hospitals 

DOVER, the capital city of Delaware, USA, and the county 
seat of Kent county, on the St Jones river, in the central part 
of the state It is on federal highway 13, and is served by the 
Pennsylvania railroad The population was 6,223 in 1930 and 
3,517 m 1940 by the federal census The state house, built about 
1722 for a courthouse and remodelled in 1791 for its present 
purpose, is a beautiful building of dignified colonial architectuie, 
set m a spacious green Near Dover still stands the home of 
Caesar Rodney (1728-84), who rode to Philadelphia through 
the night of July 3, 1776, in order to be present at the roll call 
on the Declaration of Independence, and thus made possible a 
unanimous vote of the 13 Colonies in favour of its adoption 
Dover is a shipping point for the strawberries, apples, peaches, 
grapes, poultry, vegetables and other products of the fertile sur- 
rounding country, and has many canneries and packing plants, 
including one of the oldest and largest m the country (established 
1833) The state college for Negro students (1892) is located 
there Dover was laid out m 1717, by order of William Penn 
In 1777 it replaced New Castle as the capital of the state It was 
incorporated as a town in 1829, and reincorporated as a city in 
1923 with an area almost double its former size 

DOVER, a city of southeastern New Hampshire, on the 
Cocheco nver, xo mi NW of Portsmouth, the county seat of 
Strafford county It is served by the Boston and Maine Rail- 
road and motorbus lines The population was 13,911 in 1930 and 
14,990 in 1940 by the federal census It has abundant water power 
and large manufacturing industries Leading products are woollen 
and worsted goods, printing presses, leather belting, shoes, window 
frames, chemicals, television parts, lumber, cement blocks, optical 
goods, cameras and films A settlement was established in 1623 
by Edward Hilton on Dover point, 3 mi S E of the Cocheco 
falls, and in 1633 several families under Capt Thomas Wiggin 
settled on Dover neck (on the Piscataqua river, 1 mi above Dover 
point) which for the first century, while shipbuilding was the im- 
portant occupation, was the business centre of the town With the 
development of manufacturing, business and population shifted 
to the Cocheco nver, which is now the centre For nearly half a 
century after 1641 the plantation (by will of ffie majority) was 
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under the jurisdiction of Massachusetts Between 1675 and 1725 
the town suffered greatly from attacks by the Indians, notably on 
June 28, 1689 Dover vva-> chartered as i city in 1855 At Dur 
ham, $ mi SW, is the University of New Hampshire, estab 
lished as an agricultural college in 1866, at Hanover, moved to 
Durham in 1893, following the death of Benjamin Thompson, a 
farmer of that town, who left to the college almost his entire 
estate, and incorporated as a university in 1923 

DOVER, a town of Morns county, N J , on the Rockaway 
nver, 40 mi WNW of Jersey City, at an altitude of 570 ft It 
is served by the Lackawanna railway The population was 11,210 
in 1950, in 1940, 10,491 Iron is mined in the vicinity, and the 
town has large railroad shops and important manufactures, in- 
cluding hosiery, silk, bar iron, furnaces and ranges, boilers, bridges, 
drills and air compressors Dover was founded in 1722, when 
Joseph Jackson started an iron forge where the modern Hurd 
Park is located Dover’s progress was closely associated with 
the iron industry, and its iron products became known throughout 
the world 

DOVER, a city of Tuscarawas county, 0 , US, on the 
Tuscarawas nver, 82 mi S E of Cleveland It is on federal 
highways 21 and 250, and is served by the Baltimore and Ohio and 
the Pennsylvania railroads The population was 9,787 m 1950 and 
9,691 m 1940 by tlie federal census The city lies on a plateau 
884 ft above sea level, commanding diversified views Iron ore, 
coal, fireclay and limestone abound in the vicinity The manufac- 
tures include clectnc irons, sweepers, stcanc acid, bronze tubes, 
Steel, buckets, tubs, stoves, tungsten wire, flour and wall tile 
A town was laid out in 1807 It was on the Ohio canal (opened 
1832) and was formeily called Canal Dover, but ‘‘Canal” was 
dropped in 1915 

Dover was incorporated as a village in 1842, remcorporated in 
1867 and became a city m 1903 

DOVER, TREATY OF A secret treaty concluded on May 
22, 1670 between Charles II of England and Louis XIV of Trance, 
whereby Charles II agreed to embrace the Roman Catholic faith 
and try to restore Catholicism m England The king of France 
was to assist him 111 rest oration with a Iaige sum of money and the 
use of 6,000 troops It was agreed that the two countries should 
declare war jointly on the United Provinces, and also that England 
should support the claim of Louis, should he “acquire new titles 
and rights to the Spanish Monarchy ” The treaty was negotiated 
through Henrietta, Duchess of Orleans and sister of Charles II 
(See Charles II ) 

The treaty did not however become operative as such owing to 
the religious controversy involved, m a later version (Dec 1670) 
the proposed conversion of the English king was omitted m order 
to deceive the ministers who were not in the Catholic plot and a 
date fixed for the declaration of v ir against ‘lie United Prm uu c 

DOVERCOURT, a w artmic pi ice and pan 1 -!! m *lu bo-ouan 
of Hamah 1 n,x, Engl md with a st >tion on the L\TR -o 
mi LNE from London Tne esplanade aim *ta wall frnn l lu 
No-lli ‘(.a and there is a fine exnan-c ot *md Much atlenlion 
has been gi en to hiving out public walks and girdena ard pro 
aiding recrc’tion tacihtiis There is akn a cnalib-a'i spa The 
sccncrv of the ne ghbounng Orwell and Hour cs inr.Ci is pk is 
ant The church, winch stands inland in 'he old village di tip 
gui-bed as Upper Dovercourt is hail/ Engli h il jonrcrlv pos- 
sessed a miraculous rood wmrh hoc mu an object 01 pilprniage 
It is S’id to have 1 ccn stolon and honed m 153.1, tnree of the 
foui thieves being sub iqucn'ly taken md hanced 

DOW, NEAL (1804-189-), \n.erican temper mcc icformcr, 
was bom at Porl-nd Me , March 20, i3c| Ifc drafted the 
M hue prohib'tun 1 iw of 1 Sj r lie v as major of Portia id, 18,1, 
185s, a member of flic Mune legislature, 18:8-59, and in the 
Cml War enlontl of the ijih Maine Volunteer Infantrj 

He servid ir Gi.th.ra! B F butler’s New Orleans expedition, 
was commissioned brigadier general of volunteers m Apnl 1863, 
and commanded for a time the department of Florida After the 
war he devoted a great part of his time to the extension of pro- 
hibition m America and England Through his exertions the pro- 
Wbitory amendment was added to the Marne Constitution in 
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1884 He died at Portland, Oct 2, 1897 

His Reminiscences were published at Portland in i8q8 

DOWAGER, strictly, a widow in the enjoyment of dower 
“Dowager” is also applied to widows of high rank to distinguish 
them from the wives of their sons, as queen dowager, dowager- 
duchess, etc The title was first used in England of Catherine of 
Aragon, widow of Arthur, prince of Wales, who was styled prin- 
cess dowager till her marriage with Henry VIII By transference 
the word is used of an elderly lady 

DOWAGIAC, a city of Cass county, Mich , in the southwest- 
ern part of the state, on the Michigan Central railroad The popu 
lation was 6,534 in 1950 and was 5,007 in 1940 by the federal cen 
sus It is in a fertile region of many lakes The city manufactures 
furnaces and fish bait , ships wheat, corn, fruit, celery, pepper 
mint and other agricultural products, and is a summer resort and 
touring centre It was founded about 1838 and incorporated m 
1852 

DOWDEN, EDWARD (1843-1913), Irish critic and poet, 
was bom at Cork and educated at Queen’s college, Cork, and 
Trinity college, Dublm He became professor of English litera- 
ture at Trinity college in 1867 His first book, Shakespeare, his 
Mind and Art (1875), a revision of a course of lectures, was 
translated into German and Russian, and his Poems (1876) 
went into a second edition His Shakespeare Primer (1877) was 
also translated into Italian and German Later works by him 
m Shakespearean criticism were his Shakespeare’s Sonnets (1881), 
Passionate Pilgrim (1883), Introduction to Shakespeare (1893), 
and editions of Hamlet (1899), Romeo and Juliet ( 1900 ) and 
Cymbdtne (1903) His Studies m Literature (1878), Transcripts 
and Studies (1888), New Studies m Literature (1895), and other 
works, many of them biographical, showed a profound knowledge 
of the currents and tendencies of thought m various ages and 
countries, but it was his Life of Shelley (1886) that made him 
best known to the pubbe at large In igoo he edited an edition of 
Shelley’s works In 1889 he became the first Taylonan lecturer 
at Oxford, and from 1892 to 1896 was Clark lecturer at Tnmty 
college, Cambridge 

DOWER, in law, the life mterest of the widow in a third part 
of her husband’s lands There were originally five kinds of dower 
(x) at common law, (2) by custom, (3) ad ostium ecclestae, or 
at the church porch, (4) ex assensu patns, (5) de la plus belle 
The last was a conveyance of tenure by knight service, and was 
abolished m 1660, by the act which did away with old tenures 
Dower ad ostium ecclcsiae, by which the bride was dowered at 
the church porch (where all marriages used formerly to take 
place), and dower ex assensu patns, by the father of the bride- 
groom, though long obsolete, were formally abolished by the 
Dower act 1834 Dower was governed m Great Britain, so far as 
women married after Jan 1, 1834 were concerned, by the Dower 
act 1834, and under it only attached on the husband’s death to the 
lands winch he actually possessed for an estate of inheritance at 
the time of his death It did not attach to any land actually dis- 
posed of by him m his lifetime or by his will, or to any land from 
which he declared by deed or will his wife should not be entitled 
to dower Dower was finally abolished by the Administration of 
Estates act 1925 The right to dower still obtams m some col- 
onies, while in others it has been superseded by Homestead acts, 
or the acts dealing with devolution of property (see Burge’s For 
and Col Laws, vol iv pt 11 Wyndham A Bewes ed ) 

In the Umted States, in such States as have not enacted statutes 
to the contrary, dower continues as at common law Some statutes 
are m effect which declare the principles of the common law In 
most States, however, the common law doctrines of dower have 
been very greatly modified by statute. In some States dower 
either has been abolished or a different right or interest has been 
substituted therefor Even where it has been abolished, the term 
often popularly is used Where dower Is abolished the mterest 
substituted may be in one of several forms, perhaps a certain 
portion of the husband’s property Or of the community property 
of both or of a life estate in a portion of his realty 
DOWIE, JOHN ALEXANDER (1847-1907), founder of 
the “Christian Catholic Apostolic Church in Zion," bom in Edm- 
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burgh, and went as a boy to Australia with his parents He re 
turned in 1868 to study for the Congregationalist ministry at 
Edinburgh University, and subsequently became pastor of a 
church near Sydney, Australia Imbued with belief m his powers 
as a healer of disease by prayer, he moved to Melbourne, where 
he founded “The Divine Healing Association of Austraha and New 
Zealand ” In 1888 he went to America, preaching and “healing,” 
and in spite of opposition and ridicule attiacted a number of ad 
herents In 1896 he established “The Christian Catholic Apostolic 
Church in Zion,” with himself as “First Apostle”, and in 1901, 
with money liberally contributed by his followers, he founded 
Zion City, on a site covering about 10 sq m on the west shore of 
Lake Michigan, with a central Zion Temple In 1903 and 1904, 
m the course of a visit to the branches of the Christian Catholic 
Church throughout the world, he appealed in London, but was 
mobbed In April 1906 a revolt against his domination took place 
in Zion City He was charged with peculation and with practising 
polygamy, and was deposed, with the assent of his own wife and 
son Dowie was now broken in health, he was struck with paraly- 
sis and died in Zion City in March 1907 Dowie was succeeded 
by Wilbur Glenn Vohva 

DOWLAS, plain cloth, similar to sheeting, but usually coars 
er It is made m several qualities, from line warp and weft to 
two warp and weft, and is used chiefly for aprons, pocketing, 
soldiers’ gaiters, linings and overalls The finer makes are some 
times made into shirts for workmen, and occasionally used for 
heavy pillow cases The word is spelt in many different ways, but 
the above is the common way of spelhng adopted m factories, 
and it appears m the same form in the first part of Shakespeare’s 
Henry IV , Act III scene 3 The modem dowlas is a good strong 
and closely woven linen fabric 

DOWN, a maritime county of Northern Ireland, occupying 
the most easterly part of the island, bounded N by Co Antrim 
and Belfast Lough, E and S by the Irish sea, and W by Co 
Armagh The land area is 952 2 sq mi Pop (1937) 210,687 

The foundation of this county is Silurian rock throughout, the 
slates and sandstones striking as a whole north east, but giving 
nse to a country of abundant small hills The granite that appears 
along the same axis in Armagh continues from Newry to Sheve 
Croob, furnishing an excellent building stone South of it, the 
Eocene granite of the Moumes forms a group of rocky summits, 
set with scarps and tors, and divided by valleys, which are not 
yet choked by the detritus of these comparatively youthful 
mountains (Slieve Donard 2,796 ft) Lower lands occupy the 
east, north and large portions of the west of the county Basalt 
dykes abound, being well seen along the coast south of Newcastle 
At the head of Strangford Lough, the basalt, possibly as intrusive 
sheets, has protected Triassic sandstone, which is quarned at 
Scrabo hill A strip of marine Permian occurs on the shore at 
Holywood The north west of the county includes, at Moira, a 
part of the great basaltic plateaus, with Chalk and Trias protected 
by them The chief drainage is to the river Lagan in the north, 
and to the Bann and the Newry on the west The penod at which 
Down was constituted a county is not certain A district, how 
ever, appears to have borne this name before the beginning of 
the 14th century, but little is known of it even later than this 
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on the summit of a hill near the borders of Antrim This altar is 
m the centre of an enclosure about a third of a mile m circum 
ference, formed of a rampart about 15 ft high, and broad enough 
on the top to permit two persons to nde abreast Near Down 


Patrick is a rath, or encampment, three quarters of a mile 
in circumference In its vicinity are the ruins of Saul abbey, 
an Augustiman friary founded about 1130 on the site of St Pat- 
rick’s first church, and Inch abbey, founded by Sir John de Courcy 
in 1180 The number of monastic luins is also considerable The 
most ancient and celebrated is the abbey or cathedral of Down- 
patrick Dundrum castle attributed to the de Courcy family, 
stands above that town, and affords an unusual example (for Ire 
land) of a donjon keep The castle of Hillsborough, seat of the 
marquesses of Downshire is of Carolean date There are three 
round towers m the county, but all are fragmentary 

The predominating soil is a loam of little depth, in most places 
intermixed with considerable quantities of stones of various 
sizes, but differing materially in character according to the nature 
of the subsoil Clay is mostly confined to the eastern coast, and 
to the northern parts of Castlereagh Of sandy soil the quantity 
is small, it occurs chiefly near Dundrum Moor grounds are 
mostly confined to the skirts of the mountains Bogs, though 
frequent, are scarcely sufficient to furnish a supply of fuel to the 
population Agriculture is in a fairly satisfactory condition The 
bulk of the labouring population dwells in reasonably good cir- 
cumstances Tillage land declines somewhat in favour of pasture 
land Oats, potatoes and turnips are the principal crops, flax, 
formerly important, is almost neglected Some of the best race- 
horses m Ireland have been bred m this county The native 
breed of sheep is confined to the mountains The various other 
kinds of sheep have been much improved Pigs are reared in 
great numbers, chiefly for the Belfast market Poultry farming 
is a growing industry The fisheries, of less value than formerly, 
are centred at Donaghadee, Newcastle, Strangford and Ardglass 
The chief industries in the county generally are linen manufac- 
ture and bleaching, and brewing 
The haematite of Deehommed, near Banbndge, is well spoken of 
Topaz and aquamarine occur in hollows m the granite of the 
Mournes The Mourne granite is quarned above Annalong, and 
an ornamental dolente is worked at Rosstrevor 
The Great Northern railway has an alternative branch to its 
mam hne by Portadown, from Lisburn through Banbndge to 
Scarva, with a branch from Banbndge to Ballyroney and New- 
castle Newry is on a branch from the Dublin Belfast hne to 
Warrenpoint on Carhngford Lough The main line between Lis- 
burn and Portadown touches the north western extremity of 
the county The eastern part of the county is served by the 
Belfast and County Down railway with its mam hne from Bel- 
fast to Newcastle, and branches from Belfast to Bangor, Comber 
to Newtownards and Donaghadee, Ballynahmch Junction to Bal- 
lynahinch, and Downpatrick to Ardglass and Killough The 
Newry Canal skirts the west of the county, and the’ Lagan Canal 
intersects the nch lands in the Lagan valley to the north 
Bangor is the largest town, though Downpatnck is the county 
town Bangor and Newtownards are municipal boroughs and there 
are nine urban and eight rural districts in the county and eight 
Poor Law unions There are several watering places on the coast 
Co Down returns eight members to the parliament of Northern 
Ireland and two members to the United Kingdom parliament 
DOWN, an expanse of high rolling ground destitute of trees 
occasionally used for a smooth rounded hill The system of chalk 
hills m England is known as “The Downs” ( see Downs) The 
usual English word “dune” is taken directly from the French Low 
sandy tracts north and south of Yarmouth, Norfolk, are known as 
the “Dunes ” The adverb “down,” meaning, from above, had an 
earlier form “adown,” 1 e , off the hill 
DOWNES (D[o]unaeus), ANDREW (r 1549-1628), 
English classical scholar, was born in Shropshire He did much 
to revive the study of Greek at St John’s college, Cambridge, 
and was elected fellow in 1571 In 1585 he was appointed regius 
professor of Greek According to Simonds a’Ewes {Autohog 
rapky, ed J 0 Hallrwell, 1 pp 139, 141), who attended Ins 
lectures, Downes was accounted "the ablest Grecian of Christen- 
dom ” He edited Lysias Pro caede Eratosthenis (1593), Praelec 
ttones m Philtpfncam de pace Demosthems (1621), dedicated to 
King James I , some letters (in Greek) to Isaac Casaubon 
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printed in the Epistolae of the latter, and notes to St Chrysos 
tom, in Sir Henry Savile’s edition Downes was also one of the 
seven translators of the Apocrypha for the "authorized” version 
of the Bible, and one of the six learned men appointed to revise 
the new version after its completion 
DOWNING, SIR GEORGE, Bart (c 1624-1684), English 
soldier and diplomatist, son of Emmanuel Downing, barrister, and 
of Lucy, sister of Governor John Wmthrop, was born m England 
His family joined Wmthrop in America in 1638, settling in Salem, 
Mass , and Downing studied at Harvard In 1645 he sailed for 
the West Indies as a preacher and instructor of the seamen, and 
arrived in England some time afterwards, becoming chaplain to 
Colonel John Okey’s regiment In 1650 he was scout-master gen 
eral of Cromwell’s forces in Scotland, in Cromwell’s parliament 
of 1654 he represented Edinburgh, and Carlisle in those of 1656 
and 1659 In 1635 he was sent to France to remonstrate on the 
massacre of the Protestant Vaudois Later in 1657 he was ap 
[minted resident at The Hague, to effect a union of the Protestant 
European powers, to mediate between Portugal and Holland and 
between Sweden and Denmark, to defend the interests of the 
English traders against the Dutch, and to inform the government 
concerning exiled royahsts 

He was maintained m his post during the interregnum after the 
fall of Richard Cromwell, and in April 1660 made Ins peace with 
Charles II , to whom he communicated Thurloe’s despatches, and 
declared his abandonment of “principles sucked m” 111 New Eng 
land, of which he now “saw the error ” Downing was knighted m 
1 660 He showed indecent zeal in arresting in Holland and handing 
over for execution the regicides Barkstead, Corbet and Okey In 
1663, he was created a baronet Downing had from the first been 
hostile to the Dutch as the commercial rivals of England He had 
strongly supported the Navigation Act of 1660, and he now dehb 
erately drew on the fatal and disastrous war During its contin 
uance he took part m the management of the treasury, introduced 
the appropriation of supplies, and in May 1667 was made secretary 
to the commissioners, his appointment being welcomed by Pepys 
He sat m parliament for Morpeth from 1660 till his death, 
and spoke with ability on financial and commercial questions 
He was appointed a commissioner of the customs in 1671 The 
same year he was sent to Holland to replace Sir William Temple, 
to break up the policy of the Triple Alliance and incite another 
war between Holland and England m furtherance of the French 
policy After three months’ residence Downing fled to England, 
in fear of the fury of the mob For this unauthorized step he 
was sent to the Tower for some weeks Downing Street, London, 
is named after him, while Downing College, Cambridge, derived 
its name from his grandson, the 3rd baronet The title became 
extinct when the 4th baronet, Sir Jacob G Downing, died in 1764 

Downing's great talents were rarely employed for the advan 
tage of his country and his character was marked by treachery, 
servility and ingratitude “A George Downing” became a pro- 
verbial expression m New England to denote a false man who 
betrayed his trust He published many declarations and discourses, 
mostly in Dutch, enumerated in Sibley’s biography, and wrote also 
"A True Relation of the Progress of the Parliament's Forces m 
Scotland" (1651), Thomason Tracts, Brit Mus , E 640 (5) 

See J» L Sibley* Biographical Sketches of Harvard vol 1 (Cam- 
bridge, 1873) , J Beresford, The Godfather of Downing Street, Sir 
G Downing (1937). 

DOWNINGTOWN, a borough of Chester county, Pa , 
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Downman is believed to have been “pressed” for the navy as a 
young man, and on his escape settled down for a while in Cam 
bridge, eventually coming to London, and later (1804) going to 
reside in Kent m the village of West Mailing He afterwards 
spent some time m the west of England, especially in Exeter, and 
then travelled all over the country painting his dainty portraits 

See G C Williamson, John Downman, his Life and Works (1907) 

DOWNPATRICK, market town, urban district and county 
town of Co Down, Northern Ireland, 28 mi S S E of Belfast by 
rail Pop (1937)3,373 Area, 4sqmi It stands near the S W 
extremity of Strangford Lough It is the seat of the Roman Cath- 
olic and Protestant dioceses of Down St Patrick founded the 
see about 440, but the present Protestant cathedral dates from 
1790, the old structure having been in ruins for 250 years A 
round tower adjoining it was destroyed in 1 790 The rath or dun, 
from which the town is named, remains as one of the finest m 
Ireland It is known as the Mound of Down and covers 10 acres 
In the vicinity are remnants of the monastery of Saul, a founda- 
tion ascribed to St Patrick, and where he died , and of Inch abbey 
(1180), founded by Sir John de Courcy Three miles south is 
a stone circle and to the S E are the wells of Struell The 
town was called doun-leth-plas, the fort of the broken fetters, 
from the deliverance from bondage of two sons of Dichu, prince 
of Lecale, and the first convert of St Patrick It is the Dunum 
of Ptolemy and was the residence of the kings of Ulster It was 
already incorporated early in the 15th century A small trade is 
carried on at Strangford Lough, the quay being below the town 
Industries are linen manufacture, brewing, tanning and soap- 
making 

DOWNS, the name of a system of chalk hills in the south 
east of England It is most familiar m its application to the two 
ranges of the North and South Downs Of these the North Downs 
are in the counties of Surrey and Kent, and the South in Sussex 
Each forms a well-defined long range springing from the chalk 
area of Dorsetshire and Hampshire, to which latter the general 
name of the Western Downs is given The Downs enclose the 
rich district of the Weald (qv) 

The North Downs extend for 95 m from Farnham to the 
English channel between Dover and Folkestone The crest is not 
continuous, as the hills are breached by a series of deep gaps, 
through which northward flowing rivers, roads and railways pass 
The entrances to these gaps are the locations of important town 
sites The South Downs show similar characteristics, the rivers 
flowing southward The nyer system of the Weald is an excellent 
example of a drainage system consequent upon an anticlinal 
structure The western end of the North Downs is the Hog’s 
Back, a narrow ndge, altitude 489 ft , a quarter of a mile broad 
on the top and sloping sharply north and south At the west end 
is a depression, once occupied by the Blackwater, the head-waters 
of which have been captured by the Wey In this depression lies 
Farnham The Wey, flowing south of the Hog’s Back, breaches 
the Downs at the Guildford gap The next gap is that of the 
Mole, m which Dorking lies Between Guildford and Dorking 
the main line of the Downs reaches 712 ft , but a lateral depression, 
followed by the railway, marks off on the south a loftier range of 
lower Greensand, m which Leith hill is 96 5 ft in height East of 
the Mole the northward slope of the Downs is deeply cut by nar 
row valleys and the depression between Redhill and Croydon was 
once traversed by a stream subsequently beheaded by the Mole 
A height of £68 ft is attained east of Caterham The next river 
to break through is the Darent, but here another lateral depression 
marks off the Ragstone ridge, south of Sevenoaks, reaching 800 
feet The lateral depression is continued eastward, so that as far 
as Ashford the Downs consist of two parallel ranges, but the 
Medway itself breaches hoth, Maidstone lying m the gap The 
elevation now begins to decrease, and 682 ft is the extreme height 
east of the Medway The final breach is made by the Great Stour, 
between Ashford and Canterbury, but the valley of the Little 
Stour offers a well-marked pass followed by the Folkestone- 
Canterbury railway The North Downs end m the white cliffs 
between Dover and Folkestone 

The South Downs present similar characteristics on a minor 
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scale Springing from the main mass of the chalk, south of Peters 
field, they have their greatest elevation (889 ft m Butser hill), 
and extend for 65 m to the English channel at Beachy Head 
Here also a succession of rivers breach the hills, and towns mark 
the gaps These are, from east to west, the Arun, with the town 
of Arundel, the Adur, with Shoreham, the Ouse, with Lewes and 
Newhaven and the Cuckmere, with no considerable town The 
steep slope of the South Downs is northward The southern slopes 
reach the coast east of Brighton, but west of this town a flat 
coastal belt, the Hampshire basin, intervenes, widening westward 
Apart from the complete breaches, the South Downs, scored on 
the south with many deep vales, are generally more easily pene 
trable than the North Downs, and the coast is less continuous. 

Smooth convex curves are characteristic of the Downs, their 
graceful and striking outline gives them an importance in the 
landscape in excess of their actual height, their flanks are well 
wooded, their summits covered with close springy turf 

“The Downs” is also the name of a roadstead in the English 
Channel off Deal between the North and the South Foreland It 
forms a favourite anchorage during heavy weather, protected, 
except during severe southerly gales, by the Goodwin Sands It 
has depths down to 12 fathoms 

DOWNSHIRE, WILLS HILL, ist Marquess of (1718— 
1 7 93)1 son of Trevor Hill, ist Viscount Hillsborough, was born at 
Fairford in Gloucestershire on May 30, 1718 He became a 
member of parliament in 1741 In 1731 he was created earl of 
Hillsborough m the Irish peerage, and m 1756 a peer of Great 
Britain as Baron Harwich For nearly two years he was president 
of the Board of Trade and Plantations under George Grenville, 
and after a bnef period of retirement he filled the same position, 
and then that of joint postmaster general, under the earl of 
Chatham From 1768 to 1772 Hillsborough was secretary of 
State for the Colonies and also president of the Board of Trade, 
becoming an English earl on his retirement , m 1 779 he was made 
secretary of State for the northern department, and he was created 
marquess of Downshire seven years after his final retirement 
in 1782 Both in and out of office he opposed all concessions to 
the American colonists, but he favoured the project for a union 
between England and Ireland He died on Oct 7, 1793 

DOWRY, the property which a woman brings with her or is 
given to her at her marriage, a wife’s marriage portion (see Set 
tlement) 

DOWSER and DOWSING, one who uses, or the art of 
using, the dowsing rod or “striking-rod” to find subterranean min- 
erals or water (from the Cornish “dowse,” M E dttschen, to strike 
or fall See Divining-Rod) More commonly with the spelling 
“douse” the verb is also used, especially in nautical parlance, with 
the meaning to lower or strike sail suddenly, as -well as to quench 
or extinguish, as a light, or to close, as a porthole 

DOWSON GAS PRODUCER, see Gas Manufacture 

DOXOLOGY, an ascription of glory to God (Gr 8 o£d\oyla, 
a praising) The name is applied specially to the Gloria tn excelsts 
Deo (known as the Greater Doxology) and the Gloria Patn (the 
Lesser Doxology, usually called "the doxology” simple) , but also, 
more generally, to the Tersanctus (“Holy, Holy, Holy,” often 
called Tmagion, though that is strictly the name of the Greek 
invocation beginning "Ayto$ & 6 e 6 s) , to the Alleluia of Rev xix 
and of many of the Psalms, to the last clause of the Lord’s Prayer 
as found m Matt vi 13, and to such passages of glorification as 
Rom xvi 27, Eph ill 21, etc 

The Greater Doxology, m a slightly different form from that 
now used In the Greek Church, is given m the 4th century Apos- 
tolical Constitutions (vn 47) , and a very similar form is found m 
the Alexandnne Codex (5th century) The translation into Latin 
is traditionally attributed to St Hilary of Poitiers (d 367) The 
date of its introduction into the public services of the church 
cannot be determined precisely In the Eastern Church it was used 
in the morning office apparently as early as the 4th century, but has 
never formed part of the Liturgy In the West, where it is used 
m the Mass, Pope Symmacbus (498-514) is said in the Liber 
Pontificahs to have ordered it to be sung on Sundays and festival 
days, it is mentioned in the Gregorian Sacramentary, but not 


m the Gelasian Until the nth century its use was confined to 
bishops, and to priests at Easter and on their installation In the 
English prayer book it comes near the end of the communion of 
fice, but is not m either the morning or evening service It is also 
used in the Protestant Episcopal and Methodist Episcopal 
churches of America, as indeed in most Protestant churches at the 
Eucharist 

The Lesser Doxology, or Gloria Patn, in its present form, is the 
result of the Anan controversies concerning the nature of Christ 
There is no trace of its use m the first three centuries, and the 
second clause, “As it was m the beginning,” etc , first appears in 
ad 529, when the 2nd council of Vaison asserted its use as already 
established m the East propter kaerettcorum astutiam, and or- 
dered its adoption throughout the West In the Western Church 
the Gloria Patn is repeated at the close of every psalm, m the 
Eastern Church at the close of the last psalm This last is the op- 
tional rule of the American Episcopal Church 

Metrical doxologies are often sung at the end of hymns, and the 
term has become especially associated with the stanza beginning 
“Praise God from whom all blessings flow,” with which Thomas 
Ken, bishop of Bath and Wells, concluded his morning and evening 
hymns 

See J Bingham, Biog eceles xiv 2, Siegel, Chnstl Allerthumer, 

1 SIS. etc , F Procter, Book 0 / Common Prayer, p 212 , W Palmer, 
Ong Liturg iv § 23, art “Liturgische Formeln” (by Drews) m 
Hauck Herzog, Realencyk fur prot Theol xi 547 , Calk Encycl 

DOYEN, GABRIEL FRANCOIS (1726-1806), French 
painter, was bom at Paris in 1726 He became in his 12th year a 
pupil of Vanloo, obtained at 20 the Grand Prix, and in 1748 set 
out for Rome Among his greatest works are counted the “Miracle 
des Ardents,” painted for the church of Ste Genevieve at St Roch 
(1773) , the “Triumph of Thetis,” for the chapel of the Invahdes, 
and the “Death of St Louis,” for the chapel of the Military 
School In 1776 he was appointed professor at the Academy of 
Painting Soon after the beginning of the Revolution he accepted 
the invitation of Catherine II and settled at St Petersburg, where 
he died on June 5 1806 

DOYLE, SIR ARTHUR CONAN (1859-1930), English 
novelist, knighted in 1902, eldest son of the artist Charles Doyle, 
was born on May 22, 1859 He was educated at Stonyhurst Col- 
lege, in Germany, and at Edinburgh University where he graduated 
M B in 1881 and M D m 1885 He was practising as a doctor in 
Southsea when he pubhshed A Study in Scarlet in 1887 Micah 
Clarke (1888), a tale of Monmouth’s rebellion, The Sign of Four 
(1889), and The White Company (1891), a romance of Du 
Guesclin’s time, followed In Rodney Stone (1896) he drew an 
admirable sketch of the prince regent , and he collected a popular 
series of stones of the Napoleonic wars in The Exploits of Briga- 
dier Gerard (1896) In 1891 he attained immense populanty by 
The Adventures of Sherlock Holmes, which first appeared m The 
Strand Magazine These ingenious stones of the success of the 
imperturbable Sherlock Holmes, who had made his first appear- 
ance in A Study m Scarlet (1887), m detecting crime and disen- 
tangling mystery, found a host of imitators The novelist himself 
returned to his hero in The Memoirs of Sherlock Hohp.es (1893), 
The Hound of the Baskervilles (1902), and The Return of Sher- 
lock Holmes (1905) Other books by him include numerous 
novels, plays, The Story of Waterloo (1894), in which Sir Henry 
Irvmg played the leading part, The Fires of Fate (1909), The 
House of Temperley (1909), The Poison Belt (1913) , two books 
in defence of the British army in South Afnca — The Great Boer 
War (1900) and The War m South Africa, its Causes and Con- 
duct (1902) Dunng World War I Doyle wrote propaganda for 
the Allies His Cause and Conduct of the World War appeared in 
12 languages besides English In his later years Doyle was a con- 
vinced spiritualist and a lecturer and writer on spiritualism He 
dieki on July 7, 1930 

Among his later works were History of the British Campaign tn 
France and Flanders (vols 1 to vi , 1915-20) , A Flew Revelation 
(1918), History of Spiritualism (2 vols, 1926), and My Memories 
and Adventures (1924) 

DOYLE, RICHARD (1824-1883), Anglo-Irish carica- 
turist, water colourist and illustrator, was born in London in Sept 
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1824 His precocity maybe judged from his remarkable illustrated 
journal for 1840 (British Museum), and from 1843 he regularly 
contributed decorations, theatre sketches and political caricatures 
to Punch, ■whose familiar cover he designed But in 1850 he re- 
signed because of Punch's then anti Catholic policy, and devoted 
himself to fanciful water colours and book illustration (Thackeray, 
The Neuicomes, 1854-55, Dickens’ Christmas books, etc) He 
died in London, Dec 11 1883 

John Doyle, Riclnrd’s father and teacher, was born in Dublin 
in 1797 and died m London, Jan 2, 1868 Settling in London in 
1821, after an unsuccessful spell at portraiture he turned in 1829 
to political caricatures, initialled “HB” ( from Cypher of in) 
Immensely popular, they were praised by Macaulay and Words- 
worth and collected m their entirety by Prince Mettermch By 
his retirement m 1851 Doyle had made 917 plates, about 600 de- 
signs for which are in the British Museum 

Both artists introduced a moderate satiric tone, opposed to the 
savagery and rumbustiou'ness of Gillray and Rowlandson 
Bibliography — An Illustrative Key to the Political Sketches of 
H B ,no 1-600 (London, 1841) , D Hambourg, Richard Doyle (New 
York, London, 1948) , Dick Doyle’s Journal, 1840, facsimile with in- 
troduction bv J H Pollen (London, 1885) 

DOZSA, GYORGY (d 1514), Hungarian revolutionary, was 
a Szekler squire and soldier of fortune who won such a reputa- 
tion for valour in the Turkish wars that the Hungarian chan- 
cellor, Tamas Bakocz, on his return from Rome in 1514 with a 
papal bull preaching a holy war against the Moslems, appointed 
him to organize and direct the movement in Hungary In a few 
weeks he collected thousands of so called Kttruczok (a corruption 
of CructaU), consisting largely of the most oppressed portion of 
the community, to whom alone a crusade against the Turk could 
have the slightest attraction They assembled in their counties 
and by the time Dozsa had drilled them into some sort of disci- 
pline and self confidence, they began to air the grievances of their 
class No measures h id been taken to supply the volunteers with 
iood or clothing, at harvest time the landlords ordered them to 
return to reap the helds, and when they refused to do so, mal- 
treated their wives and families and set their armed retainers 
upon the half-starved multitudes Instantly the movement was 
changed into a war of extermination against the landlords Dozsa 
had lost control of the rabble, who were led by a socialist parson 
of Szegled Lonncz Meszaros Hundreds of manor houses and 
castles were burnt and thousands of the gentry done to death 
by impalement, crucifixion and other unspeakable methods The 
rising soon attained the dimensions of a revolution, the feudal 
levies of the kingdom were called out against it and mercenaries 
were hx-*ih h red f-oin Ve,irt Bohemia ind tin, t nperor \t 
fir t it 'timid as 11 the governmeit \ crc mcipablc ot copii g 
wth Do/'i ant his bind In the summer he took the 'ortrt scs 
ot \raa Lippi md \iligos and one 01 his band got a thin live 
league' 01 ihc 1 ipi' 1! But »*t h->t ms pcj'mts were overmatched 
by the i” ul c> id nobie* Do?, a too, bad bi come demoralized with 
soccc" lie was ‘ina'ly routed at lemesvar by the lomoined macs 
of John /apolva and Stephen Buthory , taken pn oner ind iller- 
ward pul to death with the mosL umpeak ole b*rhamu.s 

Vr Sandor MirD, Dozsa Oyorg (Budapest if>8|) , ann 1 novel 
by Lottos irons in»o Cnrinan as Da Rauen hnc 0 11 V \ir< (10 c) 

DOZY, REINHART PIETER ANNE ('Sjo-iobj, 
Du eti \nbit -cliolar of Trench (HugieuoO ougn wa= Lorn it 
Lev den His monumental II \toire an musulmens d'Cspt^.t, 
jusqu’i la cowjuelc a' l' IndJausic pa' lev Almor mde,, yti-uio 
(Leyden 1861, n v ed , ibid , 193., Eng tram,, tgi 0j a graphi- 
cal writlt 1 account 01 Moor sh dominion m Snain which .hcd rew 
light on mans ob-xurc points, long remained tin, standaid work 
on »oe -.ubjtct Do/v s Rcwcrches su- Phtnoire c. la httintun de 
l’CsP"sne pendant le moycn igt (3 \ol Leyden, 18497, reca-t m 
i860 and 1881) foims n trenchant addi'ion to ius U sto -e His 
Supplement aitx dictnwnairer arabes (2 vol Lev den, 1877-81), 
a work full 01 research and learning, 1 storehouse of Vabic lore’ 
followed, and to the Mine class Wong. h, a G for ore cev « ofi 
e tpagnols cl por'ugj's dcr ^ dc >'ar,,be, edited with W H Engel- 


mann of Leipzig (Leyden, 1866, 2nd ed 1868) Dozy also edited 
many Arabic texts Het Islamtsme (Haarlem, 1863 2nded , 1880, 
french tians , 1879) is a popular exposition of Mohammedanism, 
ot a more controversial character, and De Israeheten te Mekka 
(“The Israelites at Mecca,” Haarlem, 1864) became the subject 
of discussion in Jewish circles Dozy died at Leyden, where he 
was a professor of history for 30 years, in May 1883 
See J dc Goeje, Biographie de Reinhart Do* y (1883), and bio- 
graphical introduction to Spanish Islam (London, 1913), F G Stokes s 
tians of Dozy’s Hisioire des musulmans d'Espagnc 

DRACAENA, a genus of the family Lihaceae, containing 
about 50 species in the wanner parts of the old world They are 
trees or shrubs with long, generally narrow leaves, panicles of 
small whitish flowers and berried fruit The most remarkable 
species is Dracaena draco, the dragon tree of the Canary Isles, 
which reaches a great size and age The famous specimen m 
Tenenffe, which was blown down by a hurricane in 1868, when 
measured by Alexander von Humboldt, w'as 70 ft high with a 
circumference of 45 ft several feet above the ground and was 
supposed to be 6,000 years old A resin exuding from the trunk is 
known as dragon’s blood (911 ) D fragrarCS and D goldicana are 
common greenhouse plants 

Some of the cultivated Dracaenas belong to the closely allied 
genus Cordylme They are grown for the beauty of form, colour 
and variegation of their foliage and are extremely useful as dec- 
orative house or greenhouse plants and for table decoration A 
large number of the garden species of Dracaena are varieties of 
Cordyltne termtmlis of eastern Asia 
DRACHENFELS, a mountain of the Siebengebirge range, sit 
uated above the Rhine near Konigswinter It occupies a magnifi- 
cent position overlooking Bonn at an altitude of 1,085 ft The 
ruins of a mediaeval castle are at the summit 
DRACHM see Dram 

DRACHMA, a silver coin m ancient Greece, originally the 
equivalent of a handful of arrows The drachma had different 
weights in different regions, but because of the commercial pre 
eminence of Athens from the 5th century sc, the Athenian 
drachma, a silver com weighing 67 275 gr , had the greatest im- 
portance A drachma was equal to 6 oboli, 100 drachmas were 
1 mine, and 60 mines, or 6,000 drachmas, r Attic talent Through 
the conquests of Alexander the Great the Athenian drachma be- 
came the currency unit in the states of the Hellenistic world In 
time silver coins of one drachma and its multiples became debased 
and progressively higher proportions of copper were admixed The 
drachma became also the prototype of an Islamic coin, the dirhem 
With the attainment of Greek independence from Turkey in 
1828 the phoenix, equal to 100 lepta, was introduced, but m 1831 
the di ion niii'i n 01 'ht <u itncv unit was changed from phoenix 
to urtenm ■ Ip 1875 Greece mined the Latin Monetary union and 
tne c’idihm liLciMi uiuil m vJue to the franc Actually, only 
paper monev cauhtcd in Greece, and the drachma was quoted at 
a uiirojut to gold even ticiO'e \\ orld War I During the war the 
d' icht.i, 1 m pnt <11 cd it' rich >ng< value, as a result of the demand 
toi Greek momv by \lhcd forces stationed m Salonika The out- 
hri ik ot (he v ir with lurkiy in 1919 caused Greece to suffer 
triou- inflation, b 1 Jic ci d of *920 the drachma had fallen from 
l mr of rg 29$ L cents 01 di 2522 to the pound, to 7 56 cents 
Defeat bv furl ev dturca Ld the drachma still further In spite of 
the introduction of exchange control m 1931 even this value could 
noi. be maintained, end in 1936 a new effort at stabilization was 
m..dc ty mg the orai hm 1 to the pound sterling The new exchange 
. is fixed it between di 540 and dr, 550 per pound 
I' 10m 1940 to 19*4 Greece was under German occupation and 
ita rirrencv ■•■lbiect to ngo-ous German regulation After libera- 
lion in 19(5 Greece entered a jieriod of rapid and severe inflation 
which still continued in 1953 Ihe note circulation, which in 1938 
had been dr 7 200,000,000 and which by 1946 had nsen to dr 
537 ,ooo 000 ooo, lose to around dr 2,200,000,000,000 by early 
T 952 \iter 1950 the inflationary process slowed down, chiefly as 
a result of U S aid and the general recovery of the Greek economy 
In April 195 }1 a new rate 01 dr 30,000 per dollar, or dr 84,000 per 
pound sterling was Latabhzhed (B F H ) 



DRACHMANN- 

DRACHMANN, HOLGER HENRIK HERBOLDT 

C 1846—1 gob J Danish poet and dramatist son of A b Drach 
mtnn, i phvsicnn of Copenhagen, whose family was of Gemini 
extraction, was born in Copenhagen on Oct q, 1846 At \anous 
periods he tra\ elled very extensively in Engl ind, Scotland, France, 
Spain and Italy, and his literary career began b\ his sending let 
ters about his journe>s to the Danish newspapers Mter returning 
home, he settled for some time m the island of Bornholm p unt 
mg seascapes He then issued his earliest volume of poems, Digtc 
(1872), and joined the group of young Radical writers who gith 
ered undei the banner of Georg Brandes By this time he had en 
joyed a surprising experience of life, especially among sailors, 
fishermen, students and artists and the issues of the Tranco 
German War and the Trench Commune had persuaded him that 
a new and glonous era was at hand His volume of l>ncs, 
Daempidt, Melodur Muffled Melodies,” 187s) proved that 
Drachmann was a poet with a real vocation, and he began to 
produce boohs in prose and verse with great rapidity Ungt Blod 
(“\oung Blood,” 1876) contained three realistic stories of con- 
temporary life But he returned to his true field m his magnificent 
Sange vtd Havet, Venezia (“Songs of the Sea, Venice,” 1877), 
and w on the passionate admiration of his countrymen by his prose 
work, with interludes m verse called Derovre fra Graensen (“Over 
the Frontier There” 1877), a series of impressions made on 
Drachmann by a visit to the scenes of the war with Germany 
During the succeeding years he visited most of the principal coun 
tries of the w orld, and familiarized himself by protracted voyages 
with the sea and with the life of man in maritime places In 1879 
he published Ranker og Roser (“Tendrils and Roses”), love 1 > ncs 
in which he showed a great advance in technical art To the same 
period belongs Paa Somands Tro og Love (“On the Faith and 
Honour of a Sailor,” 1878), a volume of short stones m prose 
About this time Drachmann broke with Brandes and the Radicals, 
and led a ‘ nationalist ’ or popular Conservative party in Denmark 
He continued to celebrate the life of the fishermen and sailors in 
books, whether in prose or verse, which were the most popular 
of their day Paul og Virgune and Lars Kruse (both 1879) , Osten 
for Sol og vesten for Maont (“East of the Sun and West of the 
Moon,” 18S0) , Puppe og Sommeifugl (“Chrysalis and Butter 
fly,” 1882), and Strandby Folk (1883) were among these In 
1882 Drachmann published his fine translation, or paraphrase, of 
Byron’s Don Juan In 1885 his romantic plav called Dir var en 
Gang (“Once Upon a Time”) had a great success on the boards of 
the Royal theatre, Copenhagen, and his tragedies of Volund Smed 
(“Wayland the Smith”) and Brav Karl (1897) made him the 
most popular playwright of Denmark He published in 1894 a 
volume of exquisitely fantastic Melodramas in rhymed verse, a 
collection which contains some of Drachmann’s most perfect 
, t t ’ ” a J J- n, > /'■«« n R- r ~ 1 R- , v- » 


x . >1 ) 

G « a I 



" J- G, 

DRACO (Deacon) (7th century bc), Athenian statesman, 
was archon eponymos (but see J E Sandys, Const of Athens, 
p is, note) in 621 b c He codified the laws, which had previously 
been unwritten and administered arbitrarily by the eupatrids 1 he 
fixing of the law was a great boon to the people, although later 
ages regarded Draco’s code, m which “for nearly all crimes there 
was the same penalty of death” (Plut , Solon), as baibarously 
severe For the institution of the 51 ephetae and their relation to 
the Areopagus m cnminal jurisdiction, see Greek Law 
But in 1891 appeared Aristotle’s treatise on the constitution of 
Athens, the fourth chapter of which credits to Draco the construc- 
tion of an entirely new constitution for Athens, the mam features 


-DRACONTIUS 567 

of which were (i ) extension of franchise to ill who could provide 
themselves with a suit ot uraour, (2) the institution ot 1 property 
qualification for office (archon 10 nnnae slntegus 100 mime) 

(3) a council of 401 members f sc Bouli J, (4) magistrates and 
councillors to be chosen by lot Further, the four Soloman classes 
are said to be already in existence 

But the passage is now generallv considered spurious on the 
following grounds (1) It is ignored by every other ancient au 
thonty, except in admittedly spurious passage m Plato, 1 whereas 
Aristotle says of his laws ‘ they are laws but be added the laws 
to an existing constitution" (Pol 11, 9, g) (2) It is inconsistent 
with other passages in the Constitution of Athens It embodies 
some of the most advanced features of Solon’s constitution, yet 
according to ch vn, Solon repealed all laws of Draco except those 
relating to muider (3) Its ideas are alien to the 7th century 
That the quihfication of the strategus should be ten times that 
of the archon is reasonable in the 5th but pieposterous in the 7th 
century Again it is unlikely that, had a wealth qualification for 
citizenship been established, Solon, a democratic reformer, would 
hive reverted to an aristocratic birth qualification (4) The 
terminology of Draco’s constitution is that of the 5th century, 
whereas the chief difficulty of Solon’s laws is the obsolete 6th 
century phraseology (5) Lastly, the “Draconian constitution” 
(hoplite census, nobody to hold office a second time until all duly 
qualified persons had been exhausted, fine for nonattendance in 
boule), embodies the ideals of Theramenes and the moderate 
oligarchs, which they expressed by the phrase 17 rdTpios aoXtrela 

Criticism of the text supports the hypothesis that ch iv is an 
interpolation Ch iv breaks the connection of thought between 111 
and v Moreover, an interpolator has inserted phrases to remove 
obvious contradictions thus (1) in ch vu, where we are told that 
Solon divided the citizens into four classes the interpolator adds 
“according to the division formerly existing,” which was necessary 
m view of the statement that Draco gave the franchise to the 
Zeugites, (2) in ch xb, the words “the Draconian” (1) iwl 
ApaKovros) are inserted in the list of constitutions, though the sub- 
sequent figures are not accommodated to the change Solon is 
also here spoken of as the founder of democracy, whereas the 
Draconian constitution of ch iv contains several democratic in- 
novations Two further points may be added, namely, that 
whereas Aristotle’s account mentions a money hne, Pollux quotes 
a law of Draco m which fines are assessed at so many oxen, 
secondly, that though the treatise was widely read in antiquity 
there is no reference to Draco’s constitution except the two 
quoted above In any case, whatever were Draco’s laws, Solon 
abolished all of them (Plut, Solon ) except those dealing with 
homicide 

See J E Sandys Aristotle’s Constitution 0} Athens, and ed (1912) , 
G Gilbert, Constitutional Antiquities, Eng trans (1893), and works, 
quoted in article Constitution or Athens, Grote, Hist of Greece, 
pp 9-ii (1907 ed), with references, and histories of Greece published 
after 1894 

DRACO (the Dragon), in astronomy, a constellation of the 
northern hemisphere The Greeks had many fables concermng 
this constellation, one is that when Heracles killed the dragon 
guarding the Hesperian fruit, Hera transferred the creature to 
heaven as reward for its services The star y Dracoms has ac- 
quired historic interest because from his observations of it James 
Bradley discovered the phenomenon ot abenation of light (see 
Aberration of Light) It enjoyed this distinction because it is 
the brightest star that passes close to the zenith of Greenwich, 
sh that errors of observation arising from refraction, are mini- 
mized 

DRACONTIUS, BLOSSIUS AEMILIUS, of Carthage 
(according to the early tradition, of Spanish origin), Christian 
pqet, flourished in the latter part of the 5th century ad He be- 
longed to a family of landed proprietors and practised as an 
advocate in his native place After the conquest of the country 
by the Vandals, Dracontius was at first allowed to retain his 

l \ passage (long overlooked) in Cicero, De tepublica, shows that by 
the xst century bc the interpolation had already been made, the quo- 
tation is evidently taken from the list in ch xli of the Constitution , 
which it reproduces ‘ 
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estates but was later thrown into prison by the Vandal king He 
addressed an elegiac poem to the king, asking pardon and pleading 
for release It is supposed that Dracontius obtained his liberty 
and migrated to northern Italy This is consistent with the dis- 
covery at Bobbio of a 15th century ms , in the Museo Borbomco 
at Naples, containing a number of poems by Dracontius (the 
Carmma minora) The most important of his works is the De 
laudtbus Dei or De Deo in three books, wrongly attributed by ms 
tradition to St Augustine The account of the Creation, which 
occupies the greater part of the first book, was at an early date 
edited separately under the title of Hexaemerott, and it was not 
till 1791 that the three books were edited by Cardinal Arevalo 
The apology ( Satisjactio ) consists of 158 elegiac couplets, it is 
supposed that the king addressed is Gunthamund (484-496) The 
Carmma minora , nearly alt in hexameter verse, are school exer- 
cises and rhetorical declamations It is also probable that Dra- 
contius was the author of the Orestis tragoedta, a poem of some 
1,000 hexameters, which in language, metre and general treatment 
resembles the other works of Dracontius His works show con 
siderable vigour of expression and a remarkable knowledge of the 
Bible and of Roman classical bterature 
Bibliocrami'. — De Deo and Satisjactio, ed , Arevalo, reprinted in 
Migne’s Patrologiae cursus, lx Carmma minora cd F de Duhn 
(1871) , Bachrens 1879 in Poetae Latini Attnares vol v , re ed F 
Vollnier igio On Dracontius generally, see A Ebert, Allgemeine 
Geschtchle der Lit des Miltelallers im Abendlande, 1 (1874), C 
Rossbcrg, In D Carmma Minora (1878), H Mailfnt, De Dracontn 
pottae hngua (1902), E Provina Blossio Emilio Draconzto, in 
Memone della Reale Accidentia delle Science di Torino (Turin, 1912) 
vol Ixu On the Orestis tragoedta see ediUons by R Peiper (1875) 
and C Giarratino (Milan, 1906), pamphlets by C Rossberg (1880, 
on the authorship, 1888, materials for a commentary) 

DRAFT A written order drawn on a banker or other holder 
of funds for the payment of money to a third person, thus a 
cheque (q v ) is a draft \ special form of draft is a banker’s 
draft, an instruction by one bank to another bank, or to a branch 
of the bank making the instruction, to pay a sum of money to the 
order of a certain specified person (See also Bill of Exchange, 
in Practice j 

The term is also used to describe an outline, plan or sketch, or 
a prehmmary drawing up of an instrument, measure, document, 
etc, which, after alteration and amendment, will be embodied 
in a final or formal shape, an allowance made by merchants or 
importers to those who sell by retail, to make up a loss incurred 
in weighing or measuring, and a detachment or body of troops 
“drawn off” for a specific purpose, usually a reinforcement from 
the dep6t or reserve units to those abroad or in the field Tor 
draft in compulsory military service, sat. Conscription 
DRAFTED MASONRY, in architecture, masonry formed 
of large stones dressed or cut round the edge to a single plane, 
with the face between left as it came from the quarry Many 
notable Roman examples exist, such as that of the Porta Mag- 
giore, at Rome (period of the emperor Claudius, c ad 50) It 
was also particularly common in the Near East, being found from 
the time of Cyrus, m the platform at Pasargadae (c 530 b c ), up 
to the time of the castles built by the crusaders In the Renais 
gance drafted masonry was used occasionally for decorative pur 
poses, as in the Riecardi palace at Florence by Michelozzi (c 
1430) When so used it is sometimes loosely termed "rustication ” 
DRAG. The term is applied to a harrow for breaking up 
clods of earth, or to an apparatus, such as a grapnel, net or dredge, 
psed for searching water for drowned bodies or other objects As 
a name of a vehicle, “drag” is sometimes used as equivalent to 
"break,” a heavy carriage without a body used for training horses, 
and also a large kind of wagonette, but is more usually apphed to a 
privately-owned four-horse coach for four m-hand driving The 
word is also given to the “shoe” of wood or iron placed under the 
wheel to act as a brake, and also to the “drift” or "sea anchor,” 
usually made of spars and sails, employed for checking the lee-way 
of a ship when drifting In fox-hunting, the “drag” is the line of 
scent left by the fox, but more particularly the term is given to a 
substitute for the hunting of a fox by hounds, an artificial line of 
scent being laid by the dragging of a bag of aniseed or other strong 
smelling substance which a pack will follow 


DRAGASHANI (Rumanian Diagasani), a town of Rumania, 
near the right bank of the river Olt, and on the railway between 
Caracal and Rammcu Valcea 

The vineyards on the neighbouring hills produce some ot the 
best Walachian wines Dragisham stands on the site of the 
Roman Rusidava In 1821 the Turks routed the troops of Ypsi- 
lanti near the town 

DRAGO DOCTRINE The government of every state, 
declared Lord Palmerston in 1848, is entitled by diplomatic meth- 
ods to take up the complaint of any of its subjects against the 
government of another state, and if well founded, to demand 
redress It has been the policy of the British Government not to 
encourage its subjects to hazard their capital by investing in for 
eign loans, and consequently it has usually refused to interfere 
when foreign governments have failed to meet their obligations 
Lord Palmerston, however, added that m certain circumstances the 
Government might be prepared to go to the length of using force 
To this statement Lord Salisbury subsequently gave his assent lr 
1880 In 1902 Venezuela having failed to comply with the de 
mands made by Great Britain, Germany and Italy to make good 
its default in. respect of its external loans, was called upon by 
these Powers to honour its obligations Failing to obtain satisfac- 
tion, a blockade of certain Venezuelan ports was instituted This 
led to the despatch of a note from Dr Drago, foreign minister of 
the Argentine Republic, to the Argentine minister at Washington 
declaring that the principle should be accepted that for the com 
mon safety of the South American Republics, just as the Monroe 
doctrine is a principle enforced by the United States for the 
preservation of the territorial status quo throughout the American 
Continent against European aggression, the collection of pecuniary 
claims of citizens of any country against the Government of any 
South American Republic should not be effected by armed force 
This proposal, however, did not find general acceptance, but by 
the Hague Convention (1907), the contracting Powers agreed not 
to have recourse to armed force for the recovery of contract debts 
claimed from the Government of one state by the Government of 
another state as due to its nationals This agreement, however, 
does not apply if the debtor state refuses or neglects to accept an 
offer of arbitration, or after accepting the offer, prevents any 
compromis being reached, or after an award, fails to carry it out 
See Sir T Barclay, Problems of International Law and Diplomacy 
(1907) , Phillimore, International Law, vol II (1854-61) 

(H H L B ) 

DRAGOMAN, a comprehensive de- 
signation apphed to anyone who acts as 
an intermediary between Europeans and 
Orientals, whether as hotel tout or travel- 
lers’ guide, or as the chief dragoman of a 
foreign embassy whose functions may in- 
clude the carrying on of important politi- 
cal negotiations (Ar terjwnan, an inter- 
preter, cf Heb targum ) 

The original employment of dragomans 
by the Turkish government arose from its 
religious scruples to use the language of 
any peoples which had not adopted Islam, 
while its political relations compelled the 
sultan’s ministers to make use of inter- 
preters, who rapidly acquired considerable 
influence The first chief dragoman of 
the Porte was Panayot Nikousia, who held 
his office from 1665 to 1673 His suc- 
cessor, Alexander Mavrocordato (q v ), 
Exaporritos, was charged by the Turkish 
government with the delicate and arduous 
negotiation of the treaty of Carlowitz, and succeeded m becoming 
the factotum of Ottoman policy From that time until 1821 the 
Greeks monopolized the management of Turkey’s foreign rela- 
tions, and soon established the regular system whereby the chief 
dragoman passed on as a matter of course to the dignity of hos- 
podar (efv) of one of the Danubian principalities 

In the same way, the foreign representatives accredited to the 
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former sultan of Turkey, found it necessary, m the absence of 
duly qualified countrymen of their own, to engage the services 
of natives, Greek, Armenian or Levantine, more or less thoroughly 
acquainted with the language, laws and administration of the 
country, who became the confidential go betweens of the foreign 
missions and the Porte But the disadvantages of the system soon 
became apparent, and as early as 1669 the French government 
decided on the foundation of a school for French dragomans at 
Constantinople, for which in later years was substituted the IZcole 
des lan^ues orientates in Paris, most of the great powers even 
tually took some similar step, England also adopting in 1877 a 
system, since modified, for the selection and tuition of a corps of 
British born dragomans 

The functions of the first drigoman are mainly political and 
connected with diplomatic negotiations, while the subordinate 
dragomans transact the less important business comprising in 
general all the various matters m which the interests of foreign 
subjects may be concerned The high estimation in which the 
dragomans are held by most foreign powers is shown by the fact 
that they are promoted to the most important diplomatic posts 
In the Russian, Austrian and German services more than one 
ambassador began his career as a junior dragoman, and the French 
chief dragoman usually attains the rank of minister plenipoten 
tiary The more important consulates in the provinces of Turkey 
are also provided with one or more dragomans, whose duties, 
mutatis mutandis , are of a similar though less important nature 
In the same way banks, railway companies and financial institu- 
tions employ dragomans for facilitating their business relations 
with Turkish officials 

DRAGOMIROV, MICHAEL IVANOVICH (1830- 
1905), Russian general and military wnter, was bom on Nov 8, 
1830 He entered the Guards in 1849 and from i8 54 to i8 59 
studied military science first at the Russian staff college (Nicholas 
Academy) and then abroad On his return to Russia he became 
professor of tactics at the staff college He played a leading part 
in the reorganization of the educational system of the army, and 
acted as instructor to several princes of the impenal family He 
took part in the suppression of the Polish insurrection of 1863-64 
During the Austro Prussian War of 1866, Dragomirov was at- 
tached to the headquarters of the II Prussian army He was 
present at the battles on the upper Elbe and at Koniggratz, and 
his comments on the operations which he witnessed are of the 
greatest value to the student of tactics and of the war of 1866 

In the Russo-Turkish war of 1877-78 he commanded the 14th 
division, which led the way at the crossing of the Danube at 
Zimnitza Later, after the reverses before Plevna, he, with the 
tsarevich and Generals Todleben and Milutme, strenuously 
opposed the suggestion of the Grand Duke Nicholas that the Rus 
sian army should retreat into Rumania, and the demoralization 
of the greater part of the army was not permitted to spread to 
Dragomirov’s division He was wounded at the Shipka pass, and 
further disabled for active service For n years thereafter Gen- 
eral Dragomirov was chief of the Nicholas Academy He collated 
and introduced into the Russian army all the best military litera- 
ture of Europe, and improved the morale and technical efficiency of 
the Russian officer-corps, especially of the staff officer In 1889 
Dragomirov became commander in chief of the Kiev military 
district, and governor general of Kiev, Podolsk and Volhyma, 
retaining this post until 1903 He was promoted to the rank of 
gener tl of infantry in 1891 During the Rucso-Tapancse War of 
1904-05 he w,n consumed b\ the general headquarters at Sr 
Pcteisburg (Leningrad), and while he di=aciecd with General 
Kuropitkin 111 lruinv mipoitant questions of strategy and m'llary 
pokes, they both recoin, nt nded a lcpcution ot the strategy ot 
1 S i2, tun though the totil aoindonmei.c of Purl Amur wa a 
msolved General Dragonnos died at Konolop on Oct 2S T gd- 

His larger militaiv works were mostly translated in o I i n nch 
and German, and his occasional paper-, < x ending our a period ot 
neark 50 tears appeared chiefly m the I otenm nu. and the 
Ri’zoiedschik , his later articles in the last named p-'pLr were like 
the general orders be issued to his own troop- aUcnliscly studied 
throughout the Russian army His critique of lohtoi’s War and 


Peace attracted e\en wider attention Dragomirov was, in formal 
tactics, the head of the “orthodox” school He inculcated the 
“offensive at all costs,” and the combination of crushing short 
range fire and the bayonet charge He carried out the ideas of 
Suvarov to the fullest extent, and many thought that he pressed 
them to a theoretical extreme unattainable in practice 

DRAGON, a fabulous monster, usually conceived as a huge- 
winged, fire-breathing lizard or snake The word is denved 
through the Trench and Latin from the Greek SpaKoiv t connected 
with SepKOfiai “see,” and interpreted as "sharp sighted ” The 
equivalent English word “drake” or “fire drake” is denved from 
Anglo Saxon draca In Greece the word Spaicuv, was used ongi 
nally of any large serpent, and the dragon of mythology, what 
ever shape it may have assumed, remains essentially a snake 
For the part it has played in the myths and cults of various 
peoples and ages see the article Sprpent Cults Here it may 
be said, in general, that in the East, where snakes are large and 
deadly (Chaldaea, Assyria, Phoenicia, to a less degree in Egypt), 
the serpent or dragon was symbolic of the principle of evil Thus 
Apophis, in the Egyptian religion, was the great serpent of the 
world of darkness vanquished by Ra, while in Chaldaea the god- 
dess Tiamat, the female principle of primeval Chaos, took the 
form of a dragon Thus, too, in the Hebrew sacred books the 
serpent or dragon is the source of death and sin, a conception 
which was adopted in the New Testament and so passed into 
Chnstian mythology In Greece and Rome, on the other hand, 
while the oriental idea of the serpent as an evil power found an 
entrance and gave birth to a plentiful brood of terrors (the ser- 
pents of the Gorgons, Hydra, Chimaera and the like), the dra- 
contes were also at times conceived as beneficent powers — sharp 
eyed dwellers m the inner parts of the earth, wise to discover 
its secrets and utter them in oracles, or powerful to invoke as 
guardian genu Such were the sacred snakes m the temples of 
Aesculapius and the sacn dracontes m that of the Bona Dea at 
Rome, or, as guardians, the Python at Delphi and the dragon of 
the Hespendes 

In general, however, the evil reputation of dragons was the 
stronger, and in Europe it outlived the other Christianity, of 
course, confused the benevolent and malevolent serpent deities 
of the ancient cults in a common condemnation The very “wis 
dom of the serpent” made him suspect, “the devil,” said St 
Augustine, “is a lion and a dragon , a lion because of his rage and 
a dragon because of his wiles ” The dragon myths of the pagan 
East took new shapes m the legends of the victories of St Michael 
and St George, and the kindly snakes of the “good goddess” 
lived on in the mmantsstmus draco whose baneful activity in a 
cave of the Capitol was cut short by the intervention of the 
saintly pope Silvester I In this respect indeed Chnstian myth- 
ology agreed with that of the pagan north The similarity of 
the nor 1 hem and oriental snake myths seems to point to a com- 
mon ongin m remote antiquity Whatever be the origin of the 
northern dragon, the myths, when they first appear, show him 
to be in all essentials the same as that of the south and east 
He is a power of evil, guardian of hoards, the greedy withholder 
of good things from men, and the slaying of a dragon is the 
crowning achievement of heroes — of Siegmund, of Beowulf, of 
Sigurd, of Arthur, of Tristram — even of Lancelot, the beau idial 
of mediaeval chivalry Nor were these dragons anything but very 
real terrors In the works of the older naturalists, even in the great 
Historia ammalium of Conrad Gesner (d 1564), they still figure 
as part of the fauna known to science 

As to their form, this varied from the beginning The Chal- 
daean dragon Tiamat had four legs, a scaly body, and wings The 
Egyptian Apophis was a monstrous snake, as were also, origi- 
nally at least, the Greek dracontes The dragon of the Apocalypse 
(Rev xii 3), “the old serpent,” is many headed, like the Greek 
Hydra The dragon slain by Beowulf is a snake (worm), for it 
“buckles like a bow” , but that done to death by Sigurd, though 
its motions are heavy and snake-bke, has legs, for he wounds it 
“behind the shoulder ” On the other hand, the dragon seen by 
King Arthur m his dreams is, according to Malory, winged and 
active, for it “swoughs” down from the sky The belief in dragons 
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seems to have arisen without the slightest knowledge on the part 
of the ancients of the gigantic and astonishingly dragonlike ex- 
tinct reptiles of past igts 

The qualities of dragons being protective and terror inspiring, 
and their effigies decontrve, they were early used as warlike 
emblems Thus, m Homer ( Iliad xi 36 stq ) Agamemnon has 
on his shield, besides the Gorgon s head, a blue three headed 
snake just is ages iftenvirds the Norse warnois painted drag 
ons on their shields and cirvid diagons’ heads on the prows of 
their ships Tram the conquered Dacians, too, the Romans in 
Trajan’s lime borrowed the dragon ensign which became the 
si indard of the cohort as the eagle was that of the legion, uhenee, 
by a long descent tin modem drigoon Under the later east 
Roman emperors the puiple diagon ensign bei ime the ceremonnl 
standard of the emperors, undci the name of the Spakfomov 
In Lnglind be foie the Conquest the diagon was chief among 
the ro\al ensigns in v 11 Its origin, iLioidmg to the legend pre 
served in the l'lons histonarum was is follows Uther Pen 
dragon, father of Ring Arthur, had a vision of a flaming dragon 
m the sly, which his secis mterpicted is meaning that he should 
come to the kingdom When this happened, after the death of 
his brother Aurelius, “he ordered two golden dragons to be 
fashioned, like to those he had seen in the uiele of the star, one 
of which lie dedieitcd in the cathedral of Winchester, the other 
he kept by him to be earned into battle ” Trom Uther Dragon- 
head, as the English called him, the Anglo Saxon kings boirowtd 
the ensign, their custom being, according to the Flores, to stand 
m battle between the dragon and the st indard ” The dragon 
ensign which was borne before Richard I in 1191, when on cru- 
sade, "to the terror of the heithen beyond the sea" was that 
of the dukes of Normandy, but even aftei the loss of Normandy 
the dragon was the bittle standard of English kings, and was 
displavcd, e g , by Henrv III m 1245 when he went to war against 
the Welsh Not till the 20th century was the dragon ofhcially 
restored as proper only to the British race of Uther Pendragon, 
bv its mcorpoiation in the armorial bearmgs of the prince of 
Wales Thus the dragon and wyvem (» e , a two legged snake, 
ME j> mere, viper) took their place as heraldic symbols ( see 
Heraldry ) 

In the east the dragon is the national symbol of China and the 
badge of the imperial family, and as such plays a large part in 
Chinese art Chinese and Japanese dragons, though regarded as 
powers of the air, are wmgless They are irnong the deified 
forces of nature of the Taoist religion, and the shrines of the 
dragon kings, who dwell partly m water and partly on land, are 
set along the banks of rivers (.Sec also Draco ) 

See J B Panthot, Ihstotre drs dragons ft des esearboitcles (Lyons, 
1691) 1 C V Darcmberg and F Saglio, Dtchonnme des antiqutlis 
grecques et romames (1886, etc), sv “Draco”, Pauly-Wissowa, 
Reakncyhlopddie, sv “Drakcm”,Du Cange, GlossarUm, sv “Draco”, 
La Grande EncyclopUte , s v “Dragon ” See also the article Baby- 
lonian and Assyrian Religion (W A P , X ) 

The term “dragon" has no zoological meaning, but it has been 
applied In the Latin generic name Draco to a number of species 
of Sntall lizards, found m the Indo-Malayan region, characterized 
by the possession of winglike folds of skin projecting from the 
sides Of the body and supported by the greatly elongated ribs 
These structures do not involve the legs and cannot be used is 
actual wmg? for flight, they serve merely as gliding planes which 
extend the distance over which the animal can leap from one 
to another of the trees m which it lives The largest form is 
only about 10 In m length 

Another lizard to which the name is popularly applied is the 
giant monitor, Varmus komodoensis, discov ered m Komodo, one 
of the Netherlands Indies It is a heavily built lizard that reaches 
a length of at least 10 ft , thus greatly exceeding all other living 
lizards, although the extinct Varanus pnscus of Australia attained 
perhaps twice the length 

In military use the name was applied to the musket— orna- 
mented with the head of a dragon— from which the dragoons 
derive their name, and later it was applied to a mechanical tractor 
for drawing guns, propelled by an internal combustion engine and 
lmmng on caterpillar tracks, This machine, a variant of the steam 


tractor for heavy guns in use in most European armies befoie 
and during World War I, and of the wartime tank, replaced teams 
of horses for the traction of guns and limbers m certain British 
field artillery brigades (See further Artillery ) 

DRAGONET ( Calhonyvius ly>a), a small marine fish of the 
coasts of Europe, with slender naked body and large eyes close 
together on lop of the flattish triangular head The mile is larger 
md more ornament il than the female, the body and the large 
dorsal fins having blue spots and bands on an orange ground 
Theie is courtship and pairing, the male and femile swimming 
upwards m an embrace 

DRAGONETTI, DOMENICO (1760-1 846), Italian double 
bass phytr, was born in Venice on April 7, 1760 and died in 
London on April 16, 1846 Dragonetti was a virtuoso of the 
fust rank, and one of the besL known figures in the musical life 
of his diy His first appearance in London was in 1794 In Lon 
don he met Lmdley, with whom he played regularly from that 
lime In 1798 he visited Haydn at Vienna, and m 1808-09, on 
another visit to Vienna, he met Beethoven whom he worshipped 
In 184S, at the age of 82, he led the double basses m the Beet 
hoven Festival at Bonn 

DRAGONFLY, the common name applied to insects of the 
order Odonata Dragonflies aie graceful, aeroplanehke insects 
which patrol the edges of ponds and streams In the hand they 
are harmless and c in be recognized bv the great jewelled eyes the 
two pairs of similai, narrow transparent wings, the long usually 
slender abdomen or “tail” and the fact that the six similar legs 
are far forward Many are brilliant with spots and stripes of red, 
blue, green or yellow on a dark ground colour 
Habits and Structure — Above that of all other insects is the 
design of the dragonfly attuned to life on the wing Some (Epi 
cordtdta prtneeps) seldom alight from dawn to dusk though the 
group has its loafers (Neurocordulta, Gynacantha ) which sleep 
around the clock except foi short flights at dawn and again at 
dusk Dragonflies are content and 
at home m the air All have 
speed, acrobatic ability and that 
most difficult manoeuvre of all, 
hovering, a flight skill possessed 
by few insects 

The eyes, occupying over half 
of the head surface, give both 
casual monocular and range-find- 
ing binocular vision as well as 
vision up, down and quartering 
to the rear The dragonfly’s life is 
encompassed and guided by vi- 
sion However, it is a mosaic 
vision, the sum of images seen by 
1,000 or more individual cameras 
that compose the insect’s com- 
pound eye Such an eye is acutely 
sensitive to moving objects The 
antennae, the main organs of 
smell m insects, are reduced to 
mere bristles with probably little 
Use The two pairs of jaws, with 
crushing and needle teeth, arm 
m mouthy or w j to w » him well The six legs placed far 

Fic 1 — dragonfly nymph with forward on the body arc directed 
mask extended seizing its prey forward m hunting where the six 
bolow^the'wator, 1 and Jftor they' ara feet ^ orm a s Pmy basket below 
halo hod, tho nympha rpond their llvei the mouth in which hapless gnats 
In the water until full development are caught 
The wings are thin tough membranes stretched on an elaborate 
frame of veins It is a rich basic plan for adaptation of wing 
structure to the flight habits of each species Those living in low 
dense vegetation (Coenagnidae, Lestidae) and of small size (iJr-m 
expanse) have paddlehke wings by which they flutter across the 
short distances between sedges and reeds For concealment they 
can fold their wings against the body The species (Agrndae) qf 
narrow wooded streams, full of flight obstructions, have broad 
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wings with rounded tips by which the dragonfly can suddenly stop 
and change direction The great rivers of the world have cours 
mg over their unobstiucted surfaces at top speed (20 60 m ph ) 
the giant dragonflies (Macromunae) with stiff, sharp pointed 
wings Collectors procure them with bird guns and dust shot 
Such can bounce out of a net before the net opening can be 
twisted shut The most graceful fliers (certain tropical Libellu- 
hnae), which can twist and spiral within the confines of a swarm 
of gnats, have the tip of the slender abdomen broadened into a 
thin horizontal steering fin Such 
are aerial acrobats 
The thorax, to which legs and 
wings are attached, houses the 
great wing muscles the motor of 
these insectcan planes The wing 
muscles in other insects are short 
and vertical but m the dragonfly 
they are skewed forward in a 
thorax lengthened forward in 
some tropical species to thrice 
the usual length The long mus 
cles are an adjustment to the slow 
beat necessitated by long wings 
The slender abdomen of ten 
bamboolike segments has at the 
tip in the male 2 4 claspers by 
which he seizes the head or thorax 
of the female when they fly tan 
dem during mating manoeuvres 
On the second and third abdomi 
nal segments of the male is a com 
plex copulatory organ to which 
he transfers sperm from the sex 
opening near the tip of his abdomen While flying or resting in 
tandem the female loops her abdomen forwaid and places its tip 
at the male organ No other insects have a similarly complex 
mating, one adapted to fast flight The females of many species 
with an ovipositor place eggs m soft plant tissues, while other 
species without, scatter eggs during flight over the water’s surface 
With such structures adapted to speedy graceful life on the 
vmg, various fine points of 
streamlining occur The large 
eyes round the forward end In 
many species the forward three 
segments of the abdomen form a 
bulbous trailer to the large thorax 
easing air eddies behind the lat- 
ter The abdomen then becomes 
a slender trailer In flight the legs 
are pulled up under the thorax 
Even the wings in section are 
thickened along the leading edge 
by a series of vein-formed ridges 
The speedier species even have 
the usual microscopic hairs elimi- 
nated 

Classification — Dragonflies 
in general fall into two groups, 
the suborder Anisoptera and the 
suborder Zygoptera 
The Anisoptera are usually The feoond stago ihows the tall being 
larger, heavier-bodied and have exlrlo " l<,d froW lh# nymph 
the hind wings broader at the base than are the fore wings At rest 
the wings are extended There are seven families Widespread 
northern genera are Gomphus, Aeshna, Libellula and Sympetrum 
The Zygoptera are slender and rest with the wings folded over 
the body (except Lestidae and some tropical species) Fore and 
hind wings are similar with narrow bases There are nine families, 
common northern genera are Coenagrton, Ischnura, Enallagma 
and Agrton In Japan and Indi-> live two species of Eptophebta 
of an otherwise extinct suborder, the Anisozygoptera 
Development —While the adult dragonfly is an aerial insect, 




On leaving the water the final change 
takes plaoe the anterior portion of 
the dragonfly being liberated through 
the nymph-cutlole as shown In the 
drawing 


it is attached to a water environment foi its food of mosquitoes 
and aquatic gnats The young dragonfly is aquatic but is limited 
to fresh or brackish water and mud None are truly marine Eggs 
are round and laid m the water or mud, or are elongate and thrust 
into aquatic plants when the female is one with ovipositor (Fig 
1 shows an aeshmne nymph or young with short wing pads and 
its elongate under lip (labium) with apical labial jaws shot for- 
ward and grasping a worm Figs 2 and 3 show the lip folded up 
under the head ) The nymph stalks its living prey by stealth and 
when in range shoots the lip to grab it The food is chewed with 
jaws similar to those of the adult and m many species is reground 
within a gizzard lined with teeth The nymph can walk but swims 
by a sort of jet propulsion Water is drawn into the large rectum 
and is then forcibly ejected Descended from air-breathing land 
insects, the nymph has a complete tracheal or air-tube system 
which carries oxygen to all parts In the water the openings to the 
air (spiracles) are closed, and oxygen is absorbed into the tracheal 
system, directly from that dissolved in water, osmosis takes place 
through the walls of the gills and through the walls of the tectum, 
which areas are supplied with microscopic tracheal branches 
(tracheoles) In the Anisoptera the tracheolar gills are m the 
rectum and are folds of the rectal walls They are aerated by 
water drawn through the anus in- 
to the rectum In the Zygoptera 
three leaf-shaped gills occur as 
three tails on the apex of the ab- 
domen If Lhese are lost the Zyg- 
opter nymph can still breathe by 
sucking water into the rectum 
The minute newly-hatched 
nymph eats at first large proto- 
zoa, then Entomostraca ( Cyclops , 
Daphnia ), and eventually in large 
species may attack and devour 
tadpoles and young fish It at- 
tacks only moving prey as it is 
eye minded as are the adults 
After many moults (10 15) of the 
skin or exoskeleton it reaches full 
growth For a week or so it sits 
stupid and without motion while 
within its body the larval organs 
change into those of the adult 
The long lip is shortened, the 
wings develop as crumpled wads 
The third stage show* the wholo body Within the nymphal Wing pads 
extricated from the nymph cutioie Eventually the urge to light and 
air comes and the aquatic nymph crawls slowly up a stem mto 
the air and sunshine The back of the nymphal skin splits and a 
much rumpled dragonfly crawls out to expand in an hour or so 
into the winged adult (See figs 2-4 ) It is a critical period, 
since martins and other birds rear their young largely on soft 
emerging dragonflies Many aeshmne nymphs emerge at night 
and are smartly on the wing with the birds at dawn 
Geographic Distribution — Dragonflies form a small order, 
2,700 species, as against some great orders, Coleoptera, Diplera, 
Hymenoptera above 100,000 each, Carnivores form small groups 
Because they are adapted to sunshine they are most abundant m 
the tropics, with 500 species in British India and 40 species in 
England Few species spread onto two continents 
Geological History — Dragonflies appear m the Palaeozoic 
where fossils occur in the Carboniferous at Coventry, France, next 
in the Permian of Kansas These were of the order Protodonata, 
many large, some 2 ft across the wings In the Mesozoic great 
size is lost and early modem forms appear of the orders, Anisozy- 
goptera, Zygoptera and Anisoptera, found m the Bavarian slates 
(Jurassic) Cenozoic dragonflies early modem occur in the U S 
Green river beds (Eocene), and Miocene beds in Colorado and at 
Oemnigen (Switzerland) In the htter appear hbelluhd nymphs, 
the most modern type 

Some of the most intensely coloured insects known ire Odon- 
ata Chalcopteryx (the golden-winged one), South American, has 
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wings in glittering gold, metallic violets and glistening black The DRAGOON, originally a 

jewels of the order are in Rhmocypha, the species of which are on foot only (See Cavalby and te«m) “ 

scattered down the islands from India to New Guinea These fantryman of the late 16th and e y 7 t \ ^ t » 

have gaudy bodies but indescribably brilliant wings that glitter comrades of the infantry who were s y p b ^ 

with iridescent pinks, greens, blues and violets In tropical ram took his name from his weap, on,. » ^.esof 
f orests are many species which while aquatic avoid the water b £ th B e foot) and their officers and 

non-commissioned officers bore infantry titles The invariable 
A tendency of the old-fashioned dragoon, who was always at a dis- 

JtaggjgKPt advantage when engaged against true cavalry, was to improve his 

/ II horsemanship and armament to the cavalry standard Thus 

If II “dragoon” came to mean medium cavalry, and this significance 

f the word has normaUy retained since the early wars of Frederick 

^ | I the Great The hght cavalry of the British array in the 18th and 

1 early 19th centuries was for the most part called light dragoons 

The phrases “to dragoon” and “dragonnade” bear witness to the 
« a mounted infantry period, this arm being the most efficient and 

'wl lj. economical form of cavalry for police work and guerrilla war- 

In] \ fare The “Dragonnades ,” properly so called, were the operations 

|| w If of the troops (chiefly mounted) engaged m enforcing Louis 

rj lllji XIV ’s decrees against Protestants after the revocation of the 

LB W DRAGUIGNAN, the chief town of the department of the 

Wim ^ J~3 / » Var in S E Trance, 51 m NE of Toulon, and 28-Jr m NW of 

j Jj Frdjus by rail, 679 ft above sea-level, at the southern foot of the 

/B? Ilf if wooded heights of Malmont, on the left bank of the Nartuby 

HI Mf river, pop (1946) 11,801 The buildings are mainly modern 

/rfrf jjlffj There are manufactures of leather, soap and spirits and trade m 

jfm *j DRAINAGE, HOUSE see Sanitation of Buildings 

/^rvj/IVW DRAINAGE OF LAND Drainage is the removal of un- 

— — — — --■■■ wanted water When done over great areas of land, necessitating 

F10 s — the perfect dragonfuy its metamorphosis complete large engineering works, it is called arterial drainage (see below), 
The w^ai have acquired Ihelr full dimension! The dragonfly It soon reeling w Jj en done on f arm5 to carry the water away from the fields 

0 ry t , a ora a w nge art orionayox to the nearest discharge point it is called agricultural or land drain- 

Those ( Megalagrton ) in Hawaii have nymphs that live in the age It is needed because plant roots require oxygen and, if the 
mud of the forest floor In tropical America occur the giant pore spaces of the soil are blocked with water, air cannot enter 
Zygopters of the Fseudostigmatmae with bodies 3 8 in long, nor can the carbon dioxide escape Agricultural crops become 
though slender, and 4-7 m across the wings, the nymphs of which enfeebled and their place is apt to be taken by weeds that tolerate 
live in the mud at the bases of the broad leaves of tree-born the conditions Drainage does not affect the water held b> the 
epiphytes (Bromeliads) of the pineapple family powerful forces of suction m the finer pores on which the plant 

Economic Importance — All adult dragonflies catch mosqui- depends for its water supply and which may in a clay soil amount 
toes while the nymphs feed on larvae and the active pupae The to about 30% of the weight of the dry soil 


nymphs are regular food for fish and diving ducks 
BrBLiocRxrnY —The only large general work on Odonata is R J 
Tillyard, The Biology of Dragon-flies (1917) For Great Britain, see 
Cynthia Longficld, Dragonflies of the British Isles (1917) , America 
North of Mexico, Needham, Handbook of the Dragonflies of N 
Ahusnca (1929), for British India, F C Fraser Odonata of British 
India, Burma and Ceylon (1 vols , 1911-36), and for Europe, R 
Tbmpel, Die geradflugler Ahtleleuropas (1922) (C H Ky) 

DRAGON’S BLOOD, a red-coloured resin obtained from 
several species of plants Daemonorops draco, one of the 
rotang or rattan palms, which produces much of the dragon’s blood 
of commerce, is a native of Further India and the Eastern Archi 
pelago The fruit is round, pointed, scaly, and the size of a large 


In designing a drainage system the hrst problem is to ascertain 
if the superfluous water comes from a spring or by seepage from 
higher land or upthrow from an impervious subjacent layer, if so, 
some intercepting system is then required But if it comes from 
rain it must either be led away by a water furrow or percolate 
through to the subsoil On sandy or gravelly soils this happens 
easily, though a way out may still have to he found if the subsoil 
contains an impervious layer On clays and heavy loams percola- 
tion is much more difficult and it is these that stand most m need 
of drainage The method is to cut channels (formerly called 
“thotoughs," meaning “through ways,” hence the name “thorough 
drainage") into which the water can seep, and to link them with an 


cherry, and when ripe is coated with the resinous exudation known 
as dngon*c blood The subrtance 111 comnurcc is dirk led brown, 
nearly opaque and bnll’c, con’ams smill “dull like flal-ts, and 
gi 1 es whin ground a In c red powder u ’a soluble in ah oliol, cthtr 
ami fixed and volatile oils If heated it givis ofi benzoic acid In 
Europe it wis once v slued as a medicine on attoun, of ila astrin- 
gent properties, and is now used for colouring v iriushts and lac- 
quers, m China, where it is mostly consumed, it is emploj cd to 
give a red lacing to writing paper Uu, drop di igon’o blood ot 
commerce it still one of the prouucts 01 Socotra, and is olvjineu 
from Dracaeta itnnaban The dragon’s blood of the Canarv 
Islands is a resin procured from the surface nf the le .its and trom 
cracks in the trunk of Dracaena draco The hardened juice of a 
euphorbiaceous tree, Croton draco, a resin resembling kino, is the 
'’ragon’s blood of the Mexicans, used by them, as a vulnerary and 
stringent 


exit into a ditch that will carry the water into the arterial system 
either by gravity or by aid of a pump The ditch must be kept 
clean so that the water may flow away as rapidly as possible 
The siting of the channels, their depth and distance apart are 
largely empirical matters, but there are certain general rules 
Usually the depth should not be more than about 2$ to 3 ft„and the 
distance between them about 30 or 40 ft , less on a heavy than on 
g lighter soil They should be straight, parallel on f/ rly level 
ground but running down the slope on sloping land, ano placed 
that every part of the field is served The gradient muot be uni- 
form, and the more nearly level the ground the greater must be 
the care in ensuring this These channels — the minors — run into 
a main, entering it if possible at a right angle though this may 
be impracticable on sloping land The main leads to the exit 
point On high grazing land the channels may be left open they are 
then called sheep drains B ut on more productive land open chan- 
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nels would interfere too much with agricultural operations Un 
glazed cla> pipes 1 are carefully laid at the bottom, the en&s 
touching, and the channels are then filled up The pipes on the 
minors are usually about 2 \ or 3 in in diameter, those on the main 
may be larger The outlet to the ditch must be a solid brick or 
stone structure A map of the system should be carefully pre 
served 

The channels can be made by a machine but the machine and the 
pipes are both expensive A cheaper method available on heavy 
soils free from stones is to use a mole plough This implement car- 
ries a strong steel blade at the end of which is a cylinder with a 
pointed end , this cuts a 2 or 3 in tunnel (mole) ii to 2^ ft below 
the surface into which the water can drain The moles must 
be much closer together than the piped lines, about 10 or 12 ft is 
a suitable distance apart They should not be too long — ?oo yd 
is a usual limit — and they should not discharge directly into the 
mam but into a length of clay pipes On stiff soils the moles may 
last 15 or 20 years, but since they can be redrawn over the same 
mains fairly cheaply they should not be left if they show signs of 
failing 

The water escapes from the soil into the drainage system by 
gravity through large pore spaces, cracks and other discontinuities, 
and the extent to which these persist determines the efficiency of 
the system Good cultivation, dressings of lime and deep rooted 
crops all help to open up new passages and to promote stability 
of the soil crumbs and prevent their disintegration into fine parti 
cles which would block up the passages Silty soils are particularly 
liable to this risk and are therefore the most difficult to drain, 
clay soils are much more stable 

The benefits of drainage are many Cultivation becomes more 
effective, giving a better tilth and seed bed, germination is im- 
proved, plant growth can begin earlier in spring because the 
soil warms up much more quickly The roots strike more deeply 
into the soil, they have a better oxygen supply — and oxygen for 
the plant roots is, m humid regions, as vitally important as is 
water in and regions A wider range of crops can be grown and 
the need for bare fallows is greatly diminished, fertilizers act much 
more efficiently Grass land especially benefits from drainage be 
cause wild white clover can now be grown, greatly improving the 
grazing value, certain harmful parasites of the livestock are re 
duced and troubles like liver fluke and footrot in sheep consider 
ably lessened It should however be added that over considerable 
areas of the boulder clay in England the need for drainage arises 
from a dense mat of vegetation on the surface which holds up the 
rain water, if basic slag is apphed the soil microorganisms become 
active and break up the mat, clover develops and its roots stnke 
through into the underlying clay making a way for the water and 
so dispensing with the need for drainage 

Broadly speaking it is safe to say that drainage is one of the 
greatest and most vital improvements in humid countries It has 
long been practised in England Yet in the 1930s the National 
Farmers’ union estimated that 7,000,000 ac of farm land still 
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The term arterial drainage embraces the whole drainage system 
of a catchment area, other than local field drainage systems, 
whereby surplus water is collected from the land and delivered 
finally into the sea In lowlands such as the fens m England or the 
polders of Holland which have been reclaimed from marshes, the 
drainage system consists mainly of artificial channels In such 


'The pipes should not ! 
equal!} well, but they art 


In U S experience conpretq pipes serve 
t use in Great Britain 


reclaimed areas the land generally lies at such a low level that 
pumps have to be employed to lift the water into the mam high- 
level system In former times windmills were employed for this 
purpose, but with the invention of the steam engine and later the 
diesel engine and centnfugal pump, much more efficient and in- 
tensive drainage has been possible Apart from lowlands, where 
the drainage system is mainly artificial and where it is vital to the 
continued existence of agricultural land, practically all agricultural 
land depends in some degree upon drainage to maintain its fertility 

In the Netherlands, where the arts of draining and embanking 
have created the very soil of the country, organized drainage au- 
thorities of one sort or another may be traced from the nth cen- 
tury onward In some provinces the administration of drainage 
was part of the functions of the local government authority, e g , 
the count and his court or the local ecclesiastical body, in others 
theie were organizations created exclusively for this purpose By 
the 13th and 14th centuries the administration of draining and em- 
banking enterprises was highly developed, and in some regions 
conducted on a broadly democratic basis In 1954 there were in 
the Netherlands about 2,500 embankment and drainage bodies, of 
which about 500 dated back to the middle ages 

It is probable that the earliest drainage authority in England, 
viz the lords bailiff and jurats of Romney marsh, dating from 
the reign of Henry III (1232), was based on the example of the 
Netherlands and, in its turn, served as a model for later drainage 
bodies in England The first general statute relating to commis- 
sioners of sewers (“sewer” then meaning a watercourse) was pro- 
mulgated in 1427 under Henry VI , it declared that his majesty had 
ordained that for a period of ten years commissioners of sewers 
should be sent into all parts of the realm where needed The prac- 
tice of issuing such commissions became permanently established 
in the reign of Henry VIII under the Bill of Sewers, 1531 These 
commissioners were, however, temporary in character Their 
powers were originally limited to a three year period, later ex- 
tended to five years and subsequently to ten The commissioners 
had no powers to carry out any work, but they could hold inquiries, 
order work to be done, assess responsibilities, appoint bailiffs to 
collect money, distrain for arrears, and so forth The “laws and 
customs of Romney Marsh” were taken as precedents to be fol- 
lowed 

The act of 1531 has provided the basis of land drainage legis- 
lation up to modem times Indeed, it is the rather obscure word- 
ing of this enactment which is held to establish the principle of 
obtaining benefit or avoiding danger as a basis for the liability to 
pay drainage rates, a principle reaffirmed, but with a wider in- 
terpretation of benefit, m the Land Drainage act, 1930 The Sew- 
ers act, 1833, and the Sewers Acts Amendment act, 1849, gave 
wider powers to commissioners, but under the Land Drainage act, 
1861, the duties of commissioners were more clearly defined and 
their powers greatly extended It was under this act that elective 
drainage boards were first established Apart from the commis- 
sioners of sewers, many drainage authorities were set up under 
special acts, particularly in the fens in the 18th and 19th centuries, 
when numerous internal drainage boards were established The 
Land Drainage act of 1918 enabled the ministry of agriculture 
and fisheries to constitute drainage boards and delegated certain 
powers to county councils, further powers being given to county 
councils under the Land Drainage act, 1926 

While the work done by internal drainage boards m fen areas 
established under various acts was effective enough, the natural 
drainage problem remained unsolved The principle of “no benefit, 
no rates" resulted in limited rating areas which yielded insufficient 
funds to carry out the works required The failure of the Ouse 
Drainage board, set up in 1920 to remedy the drainage difficulties 
on the Great Ouse, showed how impracticable was the limited 
benefit area for dealing with a large-scale problem It was largely 
as a result of this that the royal commission on land drainage lh 
England and Wales was set up in 1927 The commission’s report 
states that “ the administration of artenal drainage is 
conducted by a confused tangle of Authorities established by 
the piecemeal legislation of 500 years, and exercising a great 
variety of powers and functions There is no uniformity of 
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method, of powers, or of liability Many Drainage Authorities 
are doing admirable work , others are doing none ” (By permission 
of the Controller of H M Stationery Office ) The royal com- 
mission’s report specially emphasized the necessity for having one 
supreme authority for the whole catchment area and the need for 
an extension in the principle of rating The commission’s recom- 
mendations resulted m the passing of the Land Drainage act, 1930 
Under this act the whole catchment area was required to con 
tribute to the expenses of the catchment board, the money being 
obtained by a precept on the county councils, not exceeding 2 d 
m the pound on the rateable value except by consent of the ma 
jontv of county council members on the board Similarly the in 
temal drainage boards in the area were required to contribute 
toward the catchment board s expenditure Provision was made 
in the act for the setting up of further internal drainage boards 
and the reorganization of existing boards An important principle 
which has contributed greatly to the success of catchment boards 
was the provision of treasury grants-m-aid of approved schemes 
Forty seven areas were specified as catchment areas for the pur- 
poses of the act a number ultimately increased to 53 

With the setting up of catchment boards there was brought into 
existence a new kind of local authority having powers to carry 
out works of maintenance and improvement on that part of the 
river system defined as “main river” on the statutory map of the 
catchment area, having powers of supervision over the operations 
of internal drainage boards, and provided with the financial re- 
sources to carry out its duties In the 20 years following their 
inception, catchment boards had effected a most striking improve- 
ment m the state of the main rivers Some £23,000,000 had been 
spent on grant aided schemes for land drainage, relief of flooding 
and the construction of sea defenses for lowland areas Drainage 
boards and county councils had spent about £875,000 on grant- 
aided drainage schemes The 53 catchment areas covered 29,240,- 
143 ac , with 12 761 nu of “mam river ” The area within the in- 
ternal drainage distnets amounted to 2,688,896 ac , there being 
292 independent drainage districts and 68 operated by catchment 
boards The total rateable value for precepting purposes was 
£179,859,803 

The River Boards act 1948, provided for the abolition of catch 
ment boards and the setting up of river boards covering the whole 
of England and Wales, except the Thames and Lee conservancy 
areas and the administrative county of London The smaller catch 
ment areas were amalgamated and the number of river boards set 
up Was 32 The limit for precept without special consent was in 
creased from id to 4<t This was a logical extension of the princi- 
ple of having one authority on matters connected with the manage 
ment ot the rivers m its area, and the new bodies had powers and 
duties with respect to pollution, fisheries, navigation and the gaug 
mg and conservation of water as well as land drainage 

It was mentioned earlier that the operations of catchment boards 
were confined to “mam river’' as defined upon a statutory map 
This had left a wide gap between the point where the operations 
of the farmer on his term ditches and tile drains leave off and 
where the work of the catchment board begins, so that much of 
the country remained unaffected by the operations of catchment 
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sterdam, 1951), “Embanking and Drainage Authorities in the Nether- 
lands m the Middle Ages,” Speculum, vol xxvu, 2 (Cambridge, Mass , 
IQS2) , Repot l of the Royal Commission on Land Drainage m angiana 
and Wales, 1927 (HMSO, London) , Report of Operations and Pro 
ceedmgs under the Land Drainage Act 1930 from the passing of that 
Act ( 1st August, 1930) to 31st March 1937 (H M SO .London) , 
Land Drainage in England and Wales — Report of the Land Drainage 
Legislation Sub Committee of the Central Advisory Water Committee 
(HMSO, London, 1951) (W E Dn ) 

UNITED STATES 

Land may need drainage for different reasons and is drained 
by equally varied means In the United States the most wide- 
spread reason for land drainage is the problem of the retention of 
water from heavy rains on the surface or in the root zone of the 
soil 

Water may be held on the surface because the soil is slowly 
permeable or the land nearly level and the natural drainage slug- 
gish Correction may require the 
clearing, straightening or deepen- 
ing of natural channels or the 
construction of new open ditches 
In extreme cases the land may 
have to be carefully graded into 
alternating low ridges and shallow 
wide channels, the latter dis- 
charging into drainage channels 
Where water is held in the root 
zone by an impervious subsoil, 
underdrainage is required This 
is provided by laying 4- or 5 in 
clay or concrete tile If possible, 
tile is laid 2 to 4 ft below the sur- 
face m a permeable subsoil layer 
Where the land surface or subsoil 
layers are irregular the hues of tile follow the natural drainageways 
or tap underground sandy pockets Where surface and subsoil 
conditions are uniform, tile are laid m parallel lines 30 to 120 ft 
apart 

Land where the water table periodically or permanently remains 
in the root zone also requires underdrainage On most irrigation 
projects some land needs drainage for this reason In humid areas 
high water tables are controlled by tile systems similar to those 
just described In irrigated areas, because of the presence of 
large quantities of soluble salts (soil alkali) and the generally 
more porous subsoils, dram tile and open ditches are much deeper, 
6 to ro ft , and much more widely spaced, occasionally as much 
as a mile apart Sometimes a high water table is lowered by pump- 
ing from deep wells 

Community Works — Much of the dramage described above is 
earned on by individual land owners, but for all large areas com- 
munity effort is required to provide outlet channels Sometimes 
satisfactory outlet channels can be secured by improving natural 
channels, but more often new ditches or large tile lmes must be 
constructed 

Land subject to flooding by streams or high tides is protected 
by levees and provided with surface and underdrainage systems 
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Statistics — According to the US census for 1950 drannge 
enterprises each serving 500 ,u or more, operated in 40 states 
In 30 states these enterprises were drainage or irrigation dis 
tricts while in the other 10 the counties supplied administration 
and technical supervision and ar- 
ranged financing of community 
drainage works The New Eng 
land states, Pennsylvania and 
West Virginia reported no drain 
age enterprises 

In 1950, out of 1,158000,000 
ac in farms in the United States, 
ioj,ooo,ooo ac were included in 
drainage enterprises This num- 
ber compared with 87,000,000 in 
1940 and 84,000,000 in 1930 
Drainage enterprises reported 
155,000 mi of open ditches 56, 

000 mi of tile drains and 8,000 
mi of levees These figures do 
not include the much greater 
length of open and closed drains provided bv private landowners 

Despite the large area already improved, many millions of acres 
of land throughout the country still needed drainage at mid-^oth 
century 

Bibliography — H H Nichols, Principles 0/ Field Drainage, and e<! 
(Cambridge, 1953) , G W Pickets, Drainage and Flood-Control Engi- 
neering, 2nd ed (New York, 1941) , B A Etcheverry, Land Drainage 
and Food Protection (Stanford, Calif, 1940), Q C Avres and D 
Scoates, Land Drainage and Reclamation, and cd (New York, 1939) 
(MR L) 

DRAKE, SIR FRANCIS (c 1545-1596), English admiral, 
was born near Tavistock, Devonshire, about 1545 according to 
most early authorities, but possibly as early as 1539 {see Corbett, 
vol 1 , Appendix A) His father, a yeoman and a zealous Protes- 
tant, took refuge in Kent during the reign of Queen Mary Young 
Drake was educated at the expense and under the care of Sir 
John Hawkins, who was his kinsman, he was apprenticed on a 
coasting vessel, and at 18 was purser of a ship trading to Biscay 
At twenty he made a voyage to Guinea, and at twenty -two he was 
made captain of the “Judith ” He fought his ship gallantly m the 
Gulf of Mexico under Sir John Hawkins, and returned with him 
to England, having acquired great reputation, though with the loss 
of all the money which he had embarked in the expedition In 
1570 he obtained a regular privateering commission from Queen 
Elizabeth, and embarked on a cruise m the Spanish Main He 
planned an attack against the Spaniards in the West Indies to 
indemnify himself for his former losses, and set sail m 1572, with 
two small ships named the “Pasha” and the “Swan ” He was 
afterwards joined by another vessel, and with this small squadron 
he took and plundered the Spanish town of Nombre de Dios He 
penetrated across the isthmus of Panama, and committed great 
havoc among the Spanish shipping From the top of a tree on the 
isthmus he obtained his first view of the Pacific, and resolved 
“to sail an English ship in these seas ” In these expeditions he 
was assisted by the Maroons, descendants of escaped negro slaves 
Having filled his ships with plunder, he bore away for England, 
and arrived at Plymouth on Aug 9, 1573 

Having fitted out three frigates at his own expense, he sailed to 
Ireland, and served as a volunteer, under Walter, earl of Essex 
After his patron’s death he returned to England, where he was 
Well received by Queen Elizabeth The first proposal he made to 
her was a voyage into the South Seas through the straits of 
Magellan, which no Englishman had hitherto ever attempted 
The queen furnished him with means, and his own fame quickly 
attracted the men The fleet With which he sailed consisted of 
only five small vessels, manned in all by 166 men Starting on 
Dec 13, 1577, he laid his course by the west coast of Morocco 
and the Cape Verde Islands He reached the coast of Brazil on 
April 6, and entered the Rio de la Plata, where he parted com- 
pany with two of his ships , but having met them again, and taken 
out their provisions, he turned them adnft On June 19 he 
entered the port of St Julian's, where he remained two months, 
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partly to lay m provisions, and partly delayed by the trial and exe 
cution of Thomas Doughty, who had plotted against him On 
Aug 21 he entered the Straits of Magellan The passage of the 
straits took sixteen days, but then 1 storm earned the ships to 
Lhe west, on Oct 7, having made back for the mouth of the strait, 
Drake’s ship and the two vessels under his vice-admiral Captain 
Wjnter were separated, and the latter, missing the rendezvous, 
returned to England Drake went on, and came to Mocha Island, 
off the coast of Chile, on Nov 25 He thence continued his voy- 
age along the coast of Chile and Peru, taking all opportunities of 
seizing Spanish ships, and attacking them on shore, till his men 
were satiated with plunder, and then coasted along the shores of 
America, as fai as 48° N lat , in an unsuccessful endeavour 
to discover a passage into the Atlantic He named the country 
New Albion, and took possession of it in the name of Queen Eliza- 
beth He sailed on July 26, 1579, for the Moluccas On Nov 4 
he got sight of those islands, and, arriving at Ternate, was ex 
tremely well received by the sultan On Dec 10 he made the 
Celebes, where his ship unfortunately struck upon a rock, but 
was taken off without much damage On March n he arrived at 
Java, whence he intended to have directed his course to Malacca, 
but he found himself obliged to alter his purpose, and to think of 
letuminghome On March 26, 1580, he again set sail , and on June 
15 doubled the Cape of Good Hope, having then on board only 
57 men and three casks of water He passed the line on July 12 
and on the 16th reached the coast of Guinea, where he watered 
On Sept it he made the Island of Terceira, and on Sept 26 (?) 
he entered Plymouth harbour This voyage round the world, the 
first accomplished by an Englishman, was thus performed in two 
years and about ten months 

The queen hesitated for some time whether to recognize his 
achievements or not, on the ground that such recognition might 
lead to complications with Spam, but she finally decided m his 
favour She went on board his ship at Deptford and there con- 
ferred upon him the honour of knighthood She likewise gave 
directions for the preservation of his ship, the "Golden Hind,” 
that it might remain a monument of his own and his country’s 
glory After the lapse of a century it decayed and had to he 
broken up Of the sound timber a chair was made, which was 
presented by Charles II to the university of Oxfoid 

In 1581 Drake became mayor of Plymouth, and in 1585 he 
married a second time, his first wife having died m 1583 In 1585 
hostilities having commenced with Spam, he again went to sea, 
sailing with a fleet to the West Indies, and taking the cities of 
Santiago (in the Cape Verde Islands), San Domingo, Cartagena 
and St Augustine In 1587 he went to Lisbon with a fleet of thirty 
sail, and having received intelligence of a great fleet being assem- 
bled m the bay of Cadiz, and destined to form part of the Armada, 
he entered the port on Apul 19, and there burnt upwards of 
10,000 tons of shipping — a feat which he afterwards called “singe- 
ing the king of Spam’s beard ” In 1 588, when the Spanish Ar- 
mada was approaching England, Sir Francis Drake was appointed 
vice admiral under Lord Howard, and made prize of a very large 
galleon, commanded by Don Pedro de Valdez, who struck at 
once on learning his adversary’s name 

In 1589 Drake commanded the fleet sent to restore Dom An- 
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Dios, m the West Indies, on Jan 28, 1596 

The older Lives by Samuel Clarke (1671) and John Barrow, junr 
(1843), have been superseded by Julian Corbett’s two admirable 
volumes on Drake and the Tudor Navy (1898), the best source of 
information on the subject, which were preceded by the same 
author’s Sir Francis Drake m the “English Men of Action” senes 
(1890) See also E J Payne’s edition of Voyages of the Eltsabethan 
Seamen to America Thirteen original narratives from the collection 
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0] Hakluyt, new ed (1S9O, A Breicton, Sir Trancis Drake (1917). 
Sir Walter Runciman, Drake, Nelson and Napoleon, etc (1919), 
E F Benson, Sir Francis Drake (1927) *Sir Francis Drake’s Voyage 
round the World, 1 577-rsSo Two Contemporary Maps, British 
Museum printed books (1927) , , 

DRAKE, NATHAN (1766-1836), English essayist and 
physician, son of Nathan Drake, an artist, was born at York 
He was apprenticed to a doctoi in Yolk in 1779, and m 1786 pro 
ceeded to Tdinburgh university, where he took his degree as 
M D in 1789 In 1790 he set up as a general practitioner at Sud 
bury, Suff , where he found an intimate friend in Mason Good 
In 1792 he removed to Hadleigb, Suff, where he died in 1836 
His most important production was Shakespeare and His Times , 
Including the Biography of the Poet, Criticisms on His Genius 
and Writings, a New Chronology of His Plays, a Disquisition 
on the Object of His Sonnets, and a History of the Manners, 
Customs and Amusements, Superstitions, Poetry and Elegant 
Literature of His Age (1817) 

DRAKENSBERG or Quathlamba, the highest portion of 
the great eastern scarp of the South African plateau It forms 
the eastern bound try of Basutoland and Orange Free State 

DRAM or Drachm, a weight approximately equal to that 
of the ancient Greek coin, in apothecaries’ weight one-eighth of 
an ounce, or 60 gr (3 888 g ) , in avoirdupois weight one sixteenth 
of an ounce, or 27 34375 gr (1 772 g) For short the term is 
used for a fluid dram (drachm), a measure of capacity equal to 
one-eighth of a fluid ounce The U S Pharmacopoeia differs in 
usage from the British The former uses apothecaries’ weights, the 
latter the avoirdupois 

DRAMA is a transliteration of the Greek 8 p 3 .ua, which means 
a thing done, theatre is a transliteration of the Greek Qkarpov, 
which meins a seeing place The avoid audience, meaning those 
who listen, is derived from the Latin and therefore represents 
a later idea of playgoing From this use of two Greek words 
and one Latin a useful hint is given us as to the first dramatic 
values Drama begins with action and spectacle, the deed comes 
hefore the word, the dance before the dialogue, the play of body 
before the play of mind The audience is subsequent to the 
spectators The history of drama is largely a history of chang 
mg dramatic values Gradually the presentation of thought be- 
comes as important as the representation of emotion, which was 
the main element of theatrical origins Nowadays a person who 
talks about the drama mav actually be thinking of a literary form 
and of something that will be read and discussed but will rarely 
or never live up to the original meaning of its name and be 
“done ” 

Modern drama includes woik in which the discussion of ideas 
is the whole purpose of the play Of the play it is sometimes 
permissible to observe that it is just as effective in book form 
as when “done " Indeed, in the first decade of the 20th century 
the drama of the intellectuals definitely revolted so far from 
the idea of "four boards and a passion” that H G Granville- 
Barker could describe it in this way “Plays grew so austerely 
intellectual that their performance seemed a profanation, and we 
saw the actors moving apologetically through their parts as if 
they had been told that they were rather vulgar people with no 
real rght 'here at ill ” This wa= ■» paradoxical fate to befall the 
men of action in “the see ng pine,’ but those who raid or listen 
to the political and philosunhiiil di<iuwon-> in Gto r ge Bernard 
Shaw's “mcialnologic il pentatcueh' Back to Metnuselah will 
appreciate the point of this anil realize how great is the change 
from the simple conception of 1 drama as a tin ig done to the later 
use of “the seeing place as 1 sclioo'room foi the continued rn 
struefioa and entertainment of the adul' who is hungry for ideas 
If we are to fh.J a definition of drama which will cover all 
thermal manifestations from the word’ess n’ual and mummerv 
0/ primitive man to the acliorless dialectic 01 a modern philo 
sopher thai definition will be so loose as to be almost useless It 
is more profitable to ask and answer two simple queJions about 
the thing which is done Thiy a-e* Why is i* done, and haw is it 
done? 

The taws of Aristotle-— To the query “Why?” the answers 
Jail into two mam groups It is possible to reply from a psycho 
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logical or a historical point of view It is also possible to combine 
the two kinds of reply Such a combination is made in the Poetics 
of Aristotle Because of the classical domination over western 
thought which has prevailed since the Renaissance, Aristotle’s 
Poetics has had an enormous influence on academic views of 
drama He laid down laws of drama in general and of various 
types of drama in particular 

Horace presented the Aristotelian lore to Rome (whose theatre 
was almost entirely derivative from Greek models), and the 
Trench classicists carried on the tradition of a dramatic discipline 
expounded in Greek lecture rooms as a small part of Aristotle’s 
encyclopaedic survey of all human problems So diligent was the 
pursuit of the classic ideal that Aristotle’s hints about observing the 
three unities of time, place and action are incorporated and 
strengthened in the great French curriculum, being expanded and 
expounded by Jem Chapelain, Richelieu, Corneille and N Boileau 
Despreaux A last echo of the Aristotelian authority was to be 
heard in the dramatic criticism of A B Walkley who used to 
complain of George Bernard Shaw that he did not keep to the 
familiar classical rules The cutic was twitted m turn by Shaw for 
his obeisance to “the immortal Stagirite” (see Fanny’s First Play, 
introduction) During the first decades of the 20th century the 
revolt against classical authority in the art of the theatre was 
finally driven home 

Imitation in Drama — Aristotle gave both a brief historical 
explanation of the rise of Greek drama from ritual choruses and 
a psychological interpretation of the dramatic impulse Of the 
latter he said (Poetics, 4), “Imitation is natural to man from 
childhood, one of his advantages over the lower animals being this, 
that he is the most imitative creature in the world, and learns 
at first by imitation And it is also natural for all to delight in 
works 0 1 imitation ” That is true Man is a natural mimic as 
birds and beasts have been before him, and anthropologists who 
examine the origin of drama and seek all manner of esoteric 
causes for acting are seriously mistaken if they omit to allow 
also for the simple impulse to dress up and play at “let’s pretend ” 
But, however much the world’s first player may have enjoyed his 
primitive masquerade or mischievous aping of a neighbour, as 
soon as the fun becomes regularized in a ritual a great change 
occurs We soon discover that acting has become immensely 
serious and is directed by prudential considerations Possibly 
the first “thing done” was done for a joke, as Aristotle suggested 
when he cited the universal delight in works of imitation But, 
undeniably, when the things done became seasonal rites, they 
were carried on for serrous and sacred purposes The idea of 
going to the play as a form of relaxation or holiday treat belongs 
to the civilized and not to the primitive state It is true that as 
early as Roman times Terence, an adroit adapter of the Greek 
new comedy, complained of the rivalry of jugglers and rope 
walkers in the Roman entertainment market, which shows how 
far the secular notion of playgoing had prevailed over the primeval 
concept of dramatic ntual Comedy had naturally lost its re- 
ligious significance before tragedy But the essential fact about 
early drama, both comic and tragic, is that, all over the world, 
the primitive peoples have regarded it as a utility and an obliga- 
tion It is only after civilization has firmly established itself that 
the atmosphere of a religious service no longer surrounds the 
thing mimed and is replaced by the less strenuous air of an 
entertainment for an idle occasion Thus the development of 
drama presents us with a double change On the one hand physical 
action directed toward an emotional climax is no longer the 
supieme quality of drama, since the mind insists that the mental 
marah may be movement of the dramatic kind, on the other hand, 
secularization seta m and what had been m its infancy a propitia- 
tion of gods and heroes becomes m its mellower years a popular 
show and source of mundane merriments and excitements Drama 
did quite literally begin with song and dance and the most 
popular form of drama today is still mainly compact of song and 
dince But the difference m purpose and temper of the old 
dithyramb as offered to the gods and the new musical comedy 
“number” as projected at the orchestra and gallery is, by its very 
immensity, indicative of a change that is fundamental But by 
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no means is the change final, since it is continually the object 
of theatncal reformers to recapture the drama for the exalted 
social purposes toward which, in other circumstances, its child 
hood was directed 

The Origin of Dramatic Rites — It is not necessary to dis 
cuss at this point the rival theories as to the ongm of dramatic 
rites These theories fall into two mam groups It is claimed 
by one party that the song and dance from which drama sprang 
were a celebration of the life force m the natural world and that 
the traditional dramatic conflict is a repetition or a restatement 
of the old battle between the New Year and the Old which is 
fought out with ubiquitous regularity in the folklore of races 
The other party, of which Sir William Ridgeway was an active and 
important protagonist, surveyed the primitive folk dances and 
mummings of the world and found the significant common factor 
to be a tomb ntual The “thing done” was inspired by a wish 
to honour the great departed and to help him to immortality in 
order that he might, from his place of influence in the next world, 
continue to guide and protect his kinsmen and his tribesmen in 
this world 

There is much evidence which both parties can fruitfully exploit 
Tor the believers m a vegetation cult there are the old mummers' 
plays which have survived m many countries and in which a 
slaying of age or winter and a resurrection of youth or spring 
are constant features For the other side there appears in the 
witness box the constant presence of the mask which is tradi 
tionally associated with the impersonation of departed spirits 
The world-wide researches of anthropology have, as Ridgeway 
demonstrated in his collection of far flung testimony, proved a 
continual connection of early mimmgs, dances and choruses with 
the sites of tombs and occasions of remembrances One cause 
of drama is certainly to be found in that pursuit of immortality 
which has been the devouring passion of man from lus first rough 
struggles for existence down to the ceaseless quest of civilized 
thought into human ongins and human destiny Acting in the 
first form was a species of prayer You imitate a thing in order 
that the gods may take the hint and do likewise You leap round 
the growing corn that the corn may also leap m a large fertility, 
you pour out water as a sign to the god who controls the ram, 
you act the hero rising from the tomb or portray his sufferings and 
services that he may be strengthened in his immortality and 
pass on some of his grace and greatness and succour to mortals 
here below From such ritual an art of drama was developed, 
from that art an entertainment 

A Birth m Holy Places —Thus, what we must conceive, if 
we wish to understand the vigour and variety of drama m the 
light of its history, is a birth in holy places The performer was 
no playboy, but a priest or servant of the priests He was also 
a social worker engaged, as much as any prelate or politician, in 
saving the tribe By sympathetic magic he might prevail for the 
common good, by his persuasive arts the sun might shine and 
the ram might fall in their proper seasons Dionysus, to give 
the fertility god his Greek name, might leap amid the leapers 
and pour out his power in appropriate response to the dithyramb 
or vigorous incantation of his cult Or else the rite at the tomb 
might save from a black oblivion the vanished leader and keep 
him in ghostly power to help the tnbe amid its difficulties and 
dangers So we pass from Dionysus, the god, to the Greek 
Dionysia, the festival for which the tragedian wrote, and so out 
on to that winding highway of secular art and amusement whose 
final tributaries and turnings are Broadway and Drury lane 

Along such hnes as these the many replies must be made to 
the question “Why is there drama, why is there a thing done?” 
Naturally the answers will vary according to the particular cir- 
cumstances of time and place Civilizations make drama accord- 
ing to their needs and develop it according to their capacities 
To the second question, “How?” the answers will be equally 
numerous and various Drama may be purely communal or 
purely individual, poetical or prosaic, acted by individuals and 
by teams or presented through the medium of the puppet or the 
marionette Here it borders on ballet, there ft borrows from the 
library Its literary form Will be found to be conditioned by the 


particular stage or platform for which it was written and the 
particular social object at which it was originally aimed There 
are no inclusive theatncal formulas Nor can a simple definition 
be found by use of the word “imitation ” Many of the earliest 
forms of drama and some of the later are not representative in 
the sense that the players are trying to mimic the life they 
know Instead of copying they are creating and their performance 
is a statement and not a simulation It is true that some kind of 
imitation remains, but it is imitation tempered by traditional 
symbolism The Greek actor, to take the most obvious instance, 
did not try to imitate a man , he attempted to present something 
larger than life Accordingly he wore a mask, propped himself 
up on buskins, and was padded out to superhuman size This 
made realistic acting, as we understand it, impossible, but created 
a suitable mouthpiece for the supeib rhetoric of Greek tragedy 
and also assisted the atmosphere of religious ceremonial in which 
the play was produced Similarly in the mystery plays of the 
middle ages the actor often wore the conventional symbol of his 
part as though that sufficed The symbol announced what could 
not be imitated A gilt beard, for example, was the traditional 
decoration of St Peter, just as in the circus we may know the 
clown by his colour long before he has begun his antics The 
clown is an actor, but he is not, m any close sense of the word, 
an imitator He works in his own world of fancy free The 
history of the theatre has contained every kind of presentation 
and representation from the purely fantastic and symbolic to the 
actualities of our modem stage on which producers will lavish 
infinities of care in order to get a trifling detail "correct”, te, 
as closely imitative of life as possible 

Varieties of Drama — Accordingly, as our eyes range up and 
down the whole cycle of “things done,” from the vast ntual of the 
resurrection play of Osiris, the god hero of Egypt, to the 20th- 
century comedy with its cynical chatler and realistic cocktails 
and cigarettes, we find it difficult indeed to lay down boundaries 
and to make exclusive or inclusive definitions After the broad 
casting of plays had become a popular practice one could not even 
insist that drama must be a thing seen, and from its very beginning 
the silent mummery, the thing seen but not heard, has been an 
essential form of the theatre But, if we rule out broadcasting, we 
can say that drama consists of emotions and opinions and occur- 
rences presented in three dimensions with more or less approach 
to imitation by human agency (It is true that one medium may 
be the manonette but that is controlled by the human hand and 
mind ) 

There may be as much or as little music, as much or as little 
scene, and as much or as little mechanical aid as the circumstance 
offers The acting company may be a civic community, as in a 
pageant, or a single individual, like a modern reciter or the first 
Greek vwoKpWris who answered the chorus and so originated 
dialogue A great amount of human ingenuity has been wasted 
on laying down rules for drama as though it were a small and single 
thing But such lawgiving either ends in academic and abstract 
formulas which are belied by the history and practice of the stage 
or else makes classifications which are so vague as to be valueless 
The much discussed "dramatic conflict” is itself a widely inclusive 
term since the conflict may be of the mind as well as of the body , 
argument is simply mental action In short, as we come to survey 
the various dramas of the vanous nations and cultures, we can 
only conclude that the techniques of drama are as widely divergent 
as the racial tendencies and individual qualities of mankind and 
that to lay down lists of rules and to impose conditions is only a 
vanity of the academic brain, against which all the diversity of 
performance stands in a complete and crushing defiance (I Br ) 
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GREEK DRAMA ORIGINS 

Modtrn drama is confessed]} an enltrt unment its "intent is 
all for our delight,” and it is generally a puce of free fiction 
with imaginary clnr icters and an invented plot In Greece and 
else where, however, dranu was m its origin 1 religious ritual, in- 
tended fo secure the continued life of the community or to avert 
the consequences of unpurged pollution or the wrath of the dead 
In Rome, for instance, m 361 B c , ludi sctntci were introduced 
from IT Luna m order to stop i plague Even in the great works 
of Attic drama some traces of the old ritual remain a severely 
traditional form and diction, a preoccupation with religious or 
eternal problems and an adherence to what was regarded as true 
histoiy 

Tragedy was nev er free fiction, and even comedv, though it uses 
fictitious characters, followed certain ritual forms 

Recent research has enabled scholars to understand more clear- 
ly the real nature of the ritual which took form m tragedy and 
comedy 

Dionysus — It is generally recognized that Dionvsus was not 
one of Homer’s aristocratic Olympians, but an aboriginal Thra- 
cian or Thraco-Phrygian god, whose worship stole in early times 
into Greece and found response among the village popul vtions 
It also seems fairly sure, on lines initiated by Kretschmer, that 
the name, with its variants Dios nysos and Deos nysos, means 
either "Son of Zeus” or, more probably, “Young Zeus,” Dios or 
Deos being the 'I hraco Phrygian equivalent of Zeus His mother 
is Zemela (Greek, Semele), which is simply Earth, the perpetual 
queen mother, and he himself the new god who is the rebirth of 
the world after the dead winter An orchestra, or dancing 
ground, of Dionv sus with a special iheatron, or arrangement for 
spectators, was built in Athens early in the 6th century b c and 
evidently became the great centre for ritual drama, including 
many varieties not originally connected with Dionysus They 
ate aid, however, absorbed by him Drama m both its forms is 
produced at his festival, m his theatre, under the presidency of 
hts priest, by performers m masks and. hieratic dress who are 
technically known as Ataviaov rexvtrat 

Drama (Jpfya) means "a thing done” or “performed,” and the 
drama Is a performance in honour of Dionysus One may com- 
pare the ipapaa or " things done” and the JtbojXo, "tableaus” 
or "things shown” in the mysteries at Lleusis and elsewhere (cf 
C \ Lebed:, Aglaophamus, pp 50, 688 el stq (Berlin, 1829]), 
and even more helpfully the ecclesiastical plays of the middle 
ages ‘These were sometimes tableaus, sometimes extracts from 
the liturgy made dramatic and divided between performers, and 
sometimes they were developed into play s in the full sensi , repre- 
senting such subjects as the Passion or the Massacre of the Inno 
cents They sometimes included characters outside the Gospel, 
eg , the mgnenlarius from whom Mary Magdalene bins cos- 
metics, Sometimes they left both the Bible and the liturgy aside 
fluid dealt with the adventures of saints. 


Thus we see that the mediaeval religious plays were gradually 
extended both in subject and treatment far beyond the original 
limits, and the Greek proverb obUv it pm rdv Ativvoov ( nothing 
to do with Dionysus’ J seems to refer to a similar extension of the 
field of drama Yet it would be rash to suppose that all Attic 
drama de dt originally with Dionysus and thence spread to other 
cults It is more likely that dramata existed in many rituals of 
the Mediterranean religion from the earliest times ( 

Aristotle m his account of drama remarks that man is ‘ by 
nature imitative”, extremely ancient %opo l, or dancing grounds, 
like those from which the drama developed, have been found in 
Thera, Crete, etc , they are assumed as an ordinary institution 
m the Homeric poems, while 111 the dialogue Minos (attributed 
to Plato) it is remarked that tragedy was “ancient in Athens ” 
There is also sufficient evidence of the use of tableaus and acting 
in other cults besides the Dionysiac to justify this hypothesis 
However, it remains certain that m classical Greek times the 
diama was the sacer Indus of Dionysus 

Tragedy and Comedy — Drama took two forms distinct and 
never combined, hiopcoSla and rpaytobla, komos song and Iragos- 
song, respectively The first name is transparent, a k dmos being 
a revel, and almost every extant comedy ending with a revel 
scene The second is obscure, and must be considered more 
carefully below 

To begin with comedy, we find in it almost always a komos and 
associated therewith, as habitually on Greek drinking vases, a 
yipos ( gamos ) or union of the sexes Of the xx plays of Aristoph- 
anes 8 end in a gamos And we may note that in three of 
these ( Ach , 1,198 et seq , Equ , 1,389 el seq , Vesp , 1,342 et seq ) 
it is dragged in and not naturally deduced from the plot That 
is to say, it probably comes from the underlying ritual 

Also, all through the classical period, the chorus and the per- 
formers in comedy wear artificial phalli (1 e , representations of 
the male organ of generation), usually to some extent disguised 
in the 3th century, except in the bird or beast choruses This 
feature also is usually (except, eg ,in the Lysish ata) quite irrele- 
vant to the plot It conies from the ritual, and the ritual is a 
well known fertility ritual connected with the Emantos or recur- 
rent year daemon 

Aristophanes boasts more than once how he has raised the 
tone of comedy (Nub , 537 et seq , Vesp , 1,013 et seq , Fate, 736 
et seq), but amid all refinements the ntual phalli were still re- 
tained, m inconspicuous form, even in plays like the Frogs and 
the Birds By the time of Menander they had disappeared 

Thus comedy is a perfectly intelligible performance of kdmos 
and gamos in the ritual of the vegetation or fertility spirit, Diony- 
sus It represents, we may say, the triumph and marriage of the 
Emantos daemon 

Essentials of Tragedy — If we seek for some similar constant 
feature m tragedy, we find generally (a) an a’Lnov ( attion ) , te , 
the origin or cause of some rite or custom Thus the Prometheus 
trilogy explained the festival Prometheia, the A jay explains the 
ritual of the Aianteia, the Eutnemdes explains the origin of the 
worship of the Eumemdes at the Areopagus, the Bippolytus the 
worship of that hero by maidens, the lphigema in Tauns the cu- 
rious ritual of Artemis at Brauron, the Medea the lamentation for 
Medea’s children, etc We find ( b ) that the aition is almost al- 
ways a death, and the ritual to be explained a tomb worship, 
eg, that of Alcestis, Hippolytus, Neoptolemus, Peleus and 
Thetis ( Androm ), Rhesus, etc Some tragedies indeed seem to 
be taken more from the epic tradition than from any ritual The 
Septem is a treatment of the old siege motive, found in very early 
Minoan paintings as well as in the lit ad and the Thebais, but the 
trilogy to which it belongs is based on the regular year-king se- 
quence, in which the old king is killed by the young king with 
the queen mother as his accomplice Some of the plays about 
Orestes (e g , Sophocles’ Electro) become epic rather than reli- 
gious, but they also are rooted in the year-kmg ritual And even 
the most definitely epic or heroic stories seem always to have in 
them a dirge or a sacred tomb, e g , Troades, Antigone, Persae 

Thus it seems normal to tragedy to contain a dirge or a tomb 
ritual, and to act the aihon of it It is also noticeable that the 
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death of the hero or heiome is not enacted, but, as in the year 
ritual of Osiris, Adonis, Pan, etc , regularly related by a mes- 
senger 

Death and Resurrection. — Thus, as comedy gives the kdmos- 
gamos, so tragedy gives the ir&Oos-dprjvos (“ violent death and 
lamentation”) of its hero or heroine 

Now a marriage revel plus a slaving and lamentation is the 
content of the traditional pre Christian religious drama once 
prevalent all over the Meditenanean world, and still not quite 
extinct under the name of the “ mummers’ play ” It celebrates 
the birth and growth, the victorious battle and marriage, the lost 
battle and death and sometimes the resurrection of a hero repre 
senting the year, or the annual revivification of the world And 
Dionysus, the “Young Zeus,” was just such a being, akin, as Sir 
James Frazer has shown, to Attis, Adonis and Osins 

Thus comedy gives a triumph and marnage, tragedy a defeat 
and death but in the death two lines of myth seem to be con- 
fused In one we have simply the overthrow of the old year-king, 
doomed for his hubris and his pollutions In the other we have 
the mourning for the young god, an Adonis, Osins or Dionysus, 
torn in pieces at the harvest or the vintage, then sought for and at 
last rediscovered A complication is added by the rule that the 
death of Dionysus is “ unspeakable” (we below) As for his birth 
and growth, we have these -described in the Hymn to Hermes, the 
satyric Diclyulci and Ichneulae and the parodos of the Bacchae, 
and it is possible that this was properly the content of the 
dithyramb At least Plato says that the dithyramb was Aiovboov 
ykvtoi s, ot/xcu (“the birth of Dionysus, I imagine”) ( Laws , 
700B) 

There is one further element commonly, though not always, 
present in the mummers’ play, viz , the resurrection of the slain 
hero This resurrection or rejuvenescence occurs in many myths 
(A B Cook, Zeus, a Study m Ancient Religion, 3 vol , 11, 210 et 
seq [Cambridge, 1914-40]) and Is common in comedy ( Knights , 
Gbras, Amphiaraus, cf Clouds, Wasps, see F M Cornford, The 
Origin of Attic Comedy, pp 87-93 [London, 1914], cf also Bac- 
cl ae, 184 et seq , Hclid , 786 et seq , Andr , 548-765) It seems 
possible that this was represented in the satyr play, which nor- 
mally followed the third tragedy, and represented the arrival of 
Dionysus with his attendant daimones (Jane Harrison, Themis, a 
Study of the Social Origins of Greek Religion, p 344 et seq [Cam- 
bridge, 1912, rev 1927], Cook, Zeus, 1, pp 680, 696 et seq ) At 
any rate a trace of it seems to exist in the constantly recurring 
deification or heroization of the chief characters Thus it seems 
that in dithyramb, comedy, tragedy and satyr play we have 
traces of the birth and growth, the marriage, the death and the 
resurrection of the year-daemon, which formed the subject of a 
complete ancient mummers’ play 

The Goat Song — We have seen above that the tragbdia or goat 
song, with its enigmatic name, describes the ir 6.60s or violent 
death of the hero, generally by some form of ritual slaying and 
particularly by sparagmos or dismemberment When we observe 
that a goat was the animal commonly sacrificed to Dionysus, and 
particularly was so at Icana, where tragedy is said to have been 
invented by Thespis, it seems reasonable to suppose that the 
goat song was the song sung over the sacrificial goat It is certain 
that in Graeco-Roman tradition generally the goat was especially 
associated with Dionysus, and almost certain that the dismem- 
bered kid or goat, of which we hear so often, was the representa- 
tive or the embodiment of the god (L R Farnell, The Cults of 
the Greek States, v, pp 165 et seq , 302e, 303 [Oxford, 1896-1909]) 
The sparagmos or Siacriracrpbs of the kid, whose blood the wor- 
shippers sacramentally drank, tells its Own tale The goat song is 
the song of the dismembered goat, which is really the god ( Cf 
Eratosthenes, “The Icarians then first danced around a goat,” 
and Farnell, The Cults of the Greek States, v, p 303 ) 

When, therefore, Herodotus tells us (v, 67) that at Sicyon they 
used to honour Adrastus instead of Dionysus, celebrating his 
“sufferings” (irhSea) With tragic choruses, we may naturally 
suppose that other people m their tragic choruses celebrated the 
“sufferings” of Dionysus What were these “sufferings”? 

The Dismemberment,— We have the express testimony of He- 


rodotus, a contemporary of the bloom of tiagedy, that the char- 
acteristic worship of Dionysus was “in almost all respects the 
same” as that of Osiris (see Harrison, Themis, p 342, Hdt , 11, 48 
t/iv Si fiXXijy « vkyoviTL bpr-qv rat A iovvook ol Alybirnoi, irXi )v 
Xopthv, Kara, raurd ffx^Sov Travra 'EXXrjcri) Ordinarily Herodotus 
simply uses the name Dionysus for Osins (as here, cf 11, 144, 
“Osins is Dionysus in Greek”, cf 11,42, etc) We know the ntual of 
Osins, and must therefore conclude that the ritual of Dionysus 
also contained a sparagmos, mourning, search and discovery It 
seems at first sight extraordinary that, if this were so, there is no 
mention of this ritual m classical times The explanation is given 
by Herodotus When there is mention of Osiris’ death and 
lamentation he has a religious scruple against mentioning Diony- 
sus’ name m such a connection (11, 61, “They lament but whom 
they lament I must not say”, cf 11, 132, “When the Egyptians 
lament the god whom I may not name 111 this connection,” so 11, 
170, 86) It was forbidden to speak of the death of the god who 
was the life of the world Consequently, in the manner of ancient 
religion, a surrogate took the god’s place We find a frequent 
sparagmos of beings who have committed some sin against 
Dionysus or other gods of Pentheus by Maenads, Orpheus by 
Maenads, Lycurgus by horses, Hippolytus by horses, Dirce by a 
bull, Actaeon by hounds, etc This use of a surrogate was made 
easier by the fact that both at Eleusis (Lobeck, Aglaophamus, pp 
50, 688 et seq ) and in the Osins rite (Hdt , 11, 171) the myth was 
sometimes conveyed by tableaus, not words The truth could be 
shown to the wise and at the same time veiled from the unknow- 
ing Such facts help to explain the charge of “profaning the 
mysteries” which was brought against Aeschylus 

Aristotle’s two statements, that tragedy arose “from the 
ktfkpxotnis of the dithyramb” and comedy “from those of the 
‘phallica’ ” are thus intelligible The dithyramb (see above) is 
perhaps used for the whole birth and death story of Dionysus, 
the exarchontes develop into the actors as opposed to the chorus 
Tct <f>aXXucA form that part of the year ritual which is concerned 
with the gamos, and perhaps also, as in the Osiris rite, with re- 
birth or resurrection 

In the remains of tragedy that we possess a few plays, like the 
Bacchae, and Aeschylus’ Edom, show the full Dionysus ritual al- 
most unaltered, its influence is visible in others, such as the Hip- 
polytus and Andromache, which have a sequence of scenes show- 
ing agon, pathos or sparagmos, messenger, threnos, theophany 
But elsewhere we find that other rituals have left almost equally 
clear traces the regular earth-and-year sequence in which the 
sky god marries the earth (Gaia, Semele, etc ) and is overthrown 
by his son, the virgin martyr rite, m which a king gives his 
daughter or son to save the city ( Macana , Iphigenta, Polyxena, 
Menotkeus ) , the rite of supplication at an altar (the two Sup- 
pltces plays and frequently elsewhere) , of atonement for a sin (for 
Medea’s children, Heracles’ children, for Oedipus’ pollutions) , of 
avertmg the wrath of the dead ( Eumenides , many tomb rituals) 
One can see also great influence exerted by the idea of the the- 
ophany or resurrection 

Most tragedies end with the quasi-deification of some hero or 
heroine, or at least the foundation of some worship Less promi- 
nent but constantly influential among these ritual types is the 
figure of the pharmakos, the old polluted year, the sin bearer, 
who has to be stoned or cast out, to suffer for his people Oedipus 
and Orestes are typical 

Thus, while we must allow for the influence of epic legends and 
heroic sagas upon tragedy, and of mere stories upon comedy, m 
the main Greek drama grows from a dramatization of ritual, and 
mostly of some ritual connected with the cult of the year spirit or 
vegetation spirit When drama was put specially under the 
charge of Dionysus the specific Dionysus ritual, resembling that 
of Osiris, with its sparagmos and search and discovery, became 
prominent, but it was not exclusive, and through the earlier part 
of the 5th century other themes were fully as common It is the 
year religion in general which provides tragedy with its mam 
scheme and exhibits life m the tragic pattern as a thing which, 
like the corn and flowers, like the young animals, like the sup and 
earth themselves, begins gentle and gracious, grows gradually, 
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great and commits the sin of h-ubris (pride), and at last m pay- 
ment of that sin must die and be replaced 
Development of the Modern. View — The researches referred 
to above have, after much controversy, arrived at something like a 
firm and generally accepted result, which is really a restatement 
of the traditional doctrine better understood That doctrine, as 
stated in old books like Max Muller and Sir James Donaldson’s 
History of Greek Literature (1858), regarded tragedy as a per- 
formance developing from the cult of Dionysus, the god of 
wine, ecstasy and the forces of nature, especially the joy of the 
spring It was obviously a little difficult to get from this god to 
tragedy, though to comedy the way was easy enough In A E 
Haigh’s Tragic Drama of the Greeks (Oxford, 1896) this difficulty 
is felt but not solved The first bold stroke at a solution was 
made by Sir Willi im Ridgeway, who simply denied the Dionysiac 
origin of drama, and explained tragedy as a funeral performance 
at the grave of a warrior ("Origin of Tragedy,” m Quarterly 
Revieit* [iqo8j, also a book, same title [1910] These were followed 
by Dramas and Dramatic Dances of Non-European Races [Cam- 
bridge, 1915] ) Part of Ridgeway’s theory was obviously true 
Tragedy is a Trauerspiel, a ritual lamentation over a death, and 
almost every tragedy contains a sacred or “heroic” tomb On 
the other hand, ail the ancient testimony describes tragedy as a 
Dionysiac celebration, and no one had properly emphasized the 
words of Dionjsius Halicarnassensis, Roman Antiquities, 11, 19, 
about “black-robed festivals, with beatings of the breast and 
lamentation over the disappearance (or death) of gods, as for the 
rape of Persephone and the sufferings of Dionysus ” 

Meantime the real nature of Dionysus was made much clearer 
by 1' rarer ’s Adonis, Attis, Osiris, which emphasized the element 
of death and mourning m this type of cult, and Farnell’s account 
of Dionysus in The Cults of the Greek Stales, vol v Parnell rightly 
(chap 5) derived tragedy from the contest between the fair and 
the dark (1 e , day and night or summer and winter), using a hmt 
of H Usener’s in the Archtv fur Reltgtonswssenschaft (pp 
303-313 [1904]), while A Dieterich m a remarkable article m the 
same Archtv (1908) developed the conception of tragedy as a 
rarer Indus, for the purpose of averting the disasters which it por- 
trayed The connection between the Dionysus cult, dithyramb, 
tragedy, etc,, and the wide-spread year celebration known as the 
mummers' play, with its sequence of birth, growth, victory, 
marriage, defeat, death and (sometimes) resurrection, was first 
brought out by Richard M Dawkins, “ A Modem Carnival in 
lhrace and the Cult of Dionysus,” in the Journ Bell Stud , xxvi 
(1906) 

Gilbert Murray in a chapter contributed to Jane Harri- 
son’s book Themis pointed out the knowledge by Herodotus of a 
Dionysus cult practically identical with the mourning cult of 
Osins, and the regular presence in tragedy of a ritual death, to- 
gether with the traces in many tragedies of the complete se- 
quence* agon, pathos, messenger, threnos, thcophaiiy Finally, 
Cornforcl in The Origin of Attic Comedy combined with tins con- 
ception of tragedy as the death and lamentation of the year- 
daemon the observation that comedy represented his victory, 
revel and marriage For Dionysus as Young Zeus see especially 
A B. Cook (Zeus, li, 271-291), also the account of the marriage 
of the “veiv old wooden Dionysus” with the Basilmna in A 
Mommsen’s Teste der Stadt A then (p 392, el seq (Leipzig, 1898]) 
ind L, Deubncr’s Alhsrhe Feste (p 100 el seq [Berlin, 1932]) 
The best negative criticism of these results is by A W Pickard- 
Cambndge, Dithyramb, Tragedy , and Comedy (Oxford, 1927) 

GREEK DRAMA HISTORY 

The beginning of tragedy may be put at the foundation of the 
Great Dwnysia by Feists tratus (535 sc), when Thespis was the 
first victor There were already festivals, presided over chiefly 
by Apollo ana the ipuscs, for music $mi for epic tecitfttion, the 
new feast gave dignity to the Dionysiac dance and spectacle and 
nerh,tp5 bigan its separation from the wild play of the satyrs 
-..hr full Dionysiac edehrat ion was a tetralogy, consisting of three 

‘f « dnmm (performances) follow ed by a drama of sat> rs, the 

t #-bca>d half god damom forming the rout of Dionysus 


Aristotle’s statement that tragedy arose from the exa rchonles, 
or directors, of the dithyramb, is illustrated by the earliest trag- 
edy we possess, Aeschylus’ Suppliers, which has three choruses of 
50 dressed with barbaric splendour and each directed by its 
exarchon the Danaids by their father, the Argive soldiers by 
their king, the Egyptians by the herald The dancing, 603 lines 
out of 1,073, must have occupied fully three-quarters of the 
time, and the subject is simply the flight of suppliant virgins 
from black pursuers There is no separate uiro/cpirijs, or actor, 
unconnected with the chorus Tradition, however, says that 
Thespis employed one actor and Aeschylus two The satyr ele- 
ment faded away later, as in Euripides’ prosatync Alcestis, but 
of the two elder contemporaries who competed with tragedies 
against Aeschylus in 499 b c , Choerilus is famed as “a king 
among satyrs” and Pratmas as“second only to Aeschylus” in the 
satyr play 

Phrymchus (first “victory” 511 B c , another 476, with The- 
mistocles as choragus) invented dance movements “as many as 
waves on a stoimy sea” and wrote lyrics beloved by Aristophanes 
long afterward Many of his plays started a tradition in tragedy , 
e g , Alcestis ( cf Euripides), Supphces, followed by Aegyptn (cf 
Aeschylus) and Phoemssac (celebrating the victory of Salamis, 
like Aeschylus’ Persae ) His Capture of Miletus, however, cele- 
brating a disaster with political bearings, incurred a fine and was 
never imitated 

In early times each tragic dance probably concentrated on one 
situation, so that the three made up a loosely connected story, 
like some of the recorded trilogies of Aeschylus His Oresteia, 
however, the one trilogy we possess, was written toward the end 
of his life and is a magnificent unity The element of epic story 
as opposed to Bacchic dance steadily increased Aeschylus drew 
“slices from the great banquet of Homer” (not the Iliad and 
Odyssey, which belonged to the Panathenaea, but the rest of the 
epic tradition), and Sophocles was named ‘O/njpuabraTOS, “most 
Homeric ” (In the Oedipus only 317 lines out of 1,530 are lyri- 
cal ) Sophocles particularly developed the “ plot” ,te, the art of 
telling a story not by narrative but by action He dropped the 
tetralogy and made each play a finished whole 1 he third actor, 
introduced by him, led the way to complex dramatic effects as 
when a messenger brings the news of Orestes’ death at the same 
time to Clytemnestra and Electra, throwing one into exultation, 
the other into despair, while the news itself is a lie No such effect 
could be produced with the two actors of Aeschylus, whose genius 
liked to concentrate on one great situation, like the age-long 
martyrdom of Prometheus, or one problem, like the crime that 
can only be avenged by more crime ( Oresteia ) Sophocles made 
his diction more natural, his character drawing more subtle and 
vaiied and his verse more fluent, often ending a line with no 
pause, and sometimes even with an elision One may say he 
created the “well made play” admired by Aristotle 

Greek opinion, however, demanded, as may be seen from the 
Frogs and from Plato, that a poet should be oo<f> 6 s, “wise” or 
“enlightened,” and Euripides particularly responded to the de- 
mand In some ways he returned toward Aeschylus in his 
Dionysiac form ( see above), his grand choral effects, his religious 
problems, even his revival of the obsolete long-trochaic metre, 
but m thought he belongs to the Sophistic age, being a friend of 
Anaxagoras and Protagoras and particularly admired by Socra- 
tes He subjects to criticism both the traditions about the gods 
and the Socratic theory that virtue is knowledge (Hipp ,377- 
383) He was also an adept in /VoptMj, not what we call 
“rhetoric,” but the new "art of speech,” aiming at order and lu- 
cidity His plays generally start with a prologue, often spoken 
by a supernatural being, explaining the subject, and end with a 
divine judgment or prophecy This produces both a ritual form 
and an artistic pattern calm— passion and crisis— calm The 
variety of his themes is remarkable, he has dramas of love 
(Hip poly tus, Medea), of mystery ( Bacchae ) and realism (Electra), 
of adventure (Telephus, Helena), of epic fullness (Phoenusae) and 
of static Aeschylean tragedy ( Troades ) 

He had only 5 victories, 1 of them after his death, as against 
*3 of Acsihylus and xS of Sophocles The ancient life says. 
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strangely, that he “had no ambition about the theatre ” In later 
antiquity, however, he was fai more acted and read than the 
other two Aeschylus, though always respected, began to be 
obsolete even in the 4th century B c , he is little noticed by Aris- 
totle Sophocles was not apparently much acted, and was less 
quoted and discussed than Euripides, though far more highly 
praised by the critics He was something of a critic himself, re 
marking that Aeschylus “did what was right without knowing 
how,” while Euripides presented people “as they are, not as 
they ought to be presented ” 

1 he three great writers towered above the lest, but others, 
like I011 and Agathon, were admired, and Philocles ictuallv de- 
feated the Oedipus Rex of Sophocles The plays of the three were 
reproduced by then hurs, who also wrote tragedies of their own 
Euphonon, son of Aeschylus, Iophon, son of Sophocles, and 
Euripides, nephew of his namesake Later on, because of the 
conquests of Alexander, the interest in tiagedy spread all over 
the Hellenistic world, but the art of Dionysus chiefly lived on in 
the so-called new comedy (see below) 

Old Comedy — ror its general nature see above Popular revels 
and phallica were no doubt common and took the most varied 
forms what is remarkable is their development in Athens into 
a brilliant art form, spirited and accomplished in language and 
verse, and often highly intellectual in subject One may compare 
the history of the “mime,” or humorous realistic conversation 
piece, which branched into philosophical discussions under 
Epicharmus and reached the very height of philosophy m Plato’s 
dialogues The old comedy had a fairly fixed traditional form a 
prologue and preparation scene, an agon or contest, ending m a 
victory (cf the mummer’s play), a break in the action for the 
parabasis or “coming forward” of tne chorus to address the spec 
tators on behalf of the poet, and finally a number of more or less 
farcical scenes, showing the result of the victoiy, e g , what hap- 
pens when Dicaiopolis has made a private peace all by himself, or 
when the birds have founded their happy cloud city 

We know the old comedy only by 11 plays of Aristophanes, 
though other writers, such as Cratinus, Eupolis, Crates, Phere- 
crates and Magnes, are known by a few criticisms in Aristophanes 
(especially Knights, 1,516-40) and by about 1,500 fragments 
The subjects discussed are public and topical, whether political 
( Acharntaus , Knights, Lystslrata), philosophical ( Clouds ) or lit- 
erary (Fiogs, Thesmophoriazusae), and seem to be addressed to 
a very well read audience As remains of tlm popular fertility 
revel we may note the frequently indecent language, the con 
stant suggestion in the background of a better world to be at 
tamed in some new age, and the personal abuse of politicians, as 
in the cartoons in modem newspapers These attacks were often 
violent, especially against the ultrademocratic war party, and 
were forbidden by law (4x4 B c and later) when that party was 
chiefly in power In the general distress after 404 b c the old 
chorus, consisting of true Athenian citizens “taught” by the 
poet, seems to have been replaced by professional performers of 
higher training if less pure citizenship In the latest extant plays 
of Aristophanes we find occasionally, instead of the actual lyric, 
the note “ chorus,” as is regular m the Menander papyrus Indeed 
his last plays, except for some burlesques of tragedy, form a 
transition or middle stage leading toward the famous “new 
comedy” of Menander, Philemon, Diphilus and others 

New Comedy — It was a comedy of manners, with no coarse 
language and no mixture of the supernatural or heroic “0 
Menander and life, which of you imitated the other?” asks one 
ancient critic On the other hand it kept faithfully the Dionysiac 
new-year pattern There is always a lost or mysterious baby who 
in the end is “recognized” and restored to his proper state in life 
He is a replica of the unknown son of a god and an earth mother, 
who m so many tragedies is “recognized" and becomes the “new 
king ” (cf Menander’s Arbitration with Euripides’ Alope) 
Menander (e 343/2-291/0 bc) was known only by numerous 
quotations (including St Paul’s “evil communications corrupt 
good manners”) and Terence’s Latin imitations until the dis- 
covery in 1905 of a papyrus containing a great part of three plays 
and fragments of four others The plays fully confirm the ancient 


praises of Menander’s quietly witty style and delicate character 
drawing The plays might well belong to the times of Congreve 
or Molifere, except that the intrigue is never produced by marital 
infidelity but always by the exposure 01 loss of a child 

Bibliooraphy — P E Legrand, The Neai Greek Comedy, Eng trans 
by J Loeb (1917), U von Wilamowitz-MoJlcndorff, Menander’s Das 
bchitdsgcrtchl (1925) J T Sheppard, Cambridge Ancient History, 
vol v, chap 5, with full bibliography (Cunbridge, 1927), G Nor- 
wood Creek Comedy (London, ig3i), W Kranz, Stosimon (Berlin, 
1933 ). T B L Webster, An Introduction to Sophocles (Oxford, 1936), 

H D F Kitto, Greek Ttagcdy (London 1939), G G A Muria>, 
Aristophanes (Oxford, 1933), Eurtpidis and His tge 2nd ed (London, 
1936) Aeschylus, the Creator oj rrugedy (Oxford, 1940), C M 
Bowra , Sophoclean Tragedy (Oxford 1944), A W Pickaid Cambridge, 
Theatre of Dionysus m Athens (Oxfoid, 1946) (G G A M ) 

ROMAN DRAMA 

Early Dramatists — The art of the diama was at Rome a 
res peregrtna, and, according to Livy (vu, 2), took its rise from 
the performances of the Etruscan ludu who were summoned to 
Rome m 364 B C to avert by their dancing and playing the wrath 
ot the gods who had sent a plague Livy is, no doubt, following 
the iccepted intiquanan view of contemporary scholars, such 
as Varro, and too much reliance must not be placed upon his 
details, but that Roman drama came under Etruscan influence 
at an early stage is proved b> the Etruscan origin of the words 
hister (plajer; and (probably) persona (a player’s mask) Rome 
had been in contact with the Italian Greeks much earlier than 
the middle of the 4th century and must have been aware through 
them of the existence of dramatic exhibitions, and the “Fescen- 
mne verses” were germs out of which the art of dramitic repre- 
sentation might have been developed Further, the Oscan town 
of Atella from an early time had possessed (possibly under Greek 
influence) a rude native drama, afteiward developed at Rome 
into a distinctive form under the name of the jabula Atettana 
Under the combined influence of the Etruscan ludit and the rud«* 
jesting of the Fescennine verses there developed (according to 
Livyj a form of drama called the satura, with fulL musical ac- 
companiment by a flute and an appropriate style of acting, but 
the details of the development are obscure and the very exist- 
ence of the dramatic satura is doubtful 

It was not till the Punic Wars that Rome possessed a regular 
drama Livius Andromcus, a Greek captured at Tarentum and 
afterward a schoolmaster at Rome, translated a Creek tragedy 
and comedy for production at the Roman games of 240 b c The 
titles of nine tragedies and three comedies of his survive, the 
skill with which Greek metres are handled in his extant fragments, 
and the success with which the Latm language is adapted to their 
use, are so remarkable as to cause hesitation m accepting the cur- 
rent view that he was absolutely the pioneer of verse translation 
from the Greek His contemporary Gnaeus Naevius inclined more 
toward comedy than tragedy, we have the titles of 34 comedies 
of his as against 7 tragedies lie was the first to choose as 
subjects for tragedies traditional Roman legends (e g , Romulus) 
or contemporary events such as the battle of Clastidium (222 
B c ) , this type of tragedy was known as fabula praetextata The 
fragments of his comedies contain references to contemporary 
life and manners worked into the framework of his Greek origi- 
nal One of his most famous comedies was the Tarentilla, which 
turned upon the adventures of two young men detected by their 
fathers living with two girls in Tarentum and haled back to 
respectability Naevius thus pointed the way for the later type 
of comedy which found its subject mutter in Roman (or Italian) 
life, the fabula togata The work of the two pioneers was con- 
tinued by Quintus Ennius who was born in Calabria m 239 and 
lived till 170 b c We know by name only two comedies of his, but 
there are fragments of 22 tragedies, and two fabulae praetextatae 
He seems to have been especially attracted by Euripides, his 
translation of the Medea was famous and his Andromache m 
Captivity was well known and appreciated as late as the time of 
Cicero 

Plautus and Terence —After Ennius no one attempted both 
branches of the drama, indeed the practice had already been 
abandoned by his elder contemporary T Maccius Plautus, a na- 
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tive of Sarsina in Uruhrii wliosc dramatic career began during 
the later vt as ot the Second Punu W ir Plautus contined him 
self to comedy and is the grcit representative of the Jabula 
pallmta the comedy ti inshtsd or idajiled from the Greek mas 
ters of tin middle 01 new roinrdv, Menander Philemon, Di 
philus and then fellows Of the poet himself we know next to 
nothing, the onh certain dates in his ureer are those of his 
deith < i i r ) and ot the production of the S luhus ( oo bc ) 
and the Pu tidalm (191 nc 1 The name Plautus ma\ be a nick 
name ( Hat foot”) md Mhlius mtv be derived from the name 
of one of the stexk dimeters in the jabula Utllatia in which 
he mi> haw tppurtd timing his south I he detuls of his life 
guen hy litii writfrs are eithd inventions or inferences or 
mndilltri upon touts in Greek tuogriplnes The 0 complete 
comedies tthii h we po sc -, lloiip with the f idulana ixlinl onh' 
in iiaginent' wire all (hit \nrrn ruogm/id is genuine ot the 
r ,o attribute d to PI lulu in hi da\ (hence known is the tabulae 
Varromatuu ) Resides Lhesi wc hue liisignihc in l frigrnuils ot 
V 1 of the pi tvs rtjteltd tiv \ irro 01 the prologues to the txUnt 
plavs somt ire u rt unlv ( md all max he) post Plaulinc 

Though Plautus iiiviiitbh tdipled 1 fneck original he pre 
served hi independenn tithng in upon ouasion seines from 
other plavs whir* they si ru d his puipou (a method known to 
subsequent rrilits is amtamn * I u 1 hi mtioduied quite fricK 
allusions to Romm hpil proudme mmnus mrl eustonis lit 
lbandonul the pievmu eimatnlion with legird to the metres 
of diilogue his hoistirous huiimui breik thiough the ulislic 
lestiunt imposed bv tridition upon his t.itik mistirs One of 
the greilest misttrs ot the I ilin lin n iiig< Pliulus riots md 
gambols m dialogues in vlmh eveiything is satiilncd to tlu 
desire to ruse i 1 nigh but tin inmbltmss and upplcntss of his 
cluticm are cxtriordin in, lbs high spirits mil his 111‘sterv of 
dialogm run lined uniqur iri Romm lonudv 

Plautus , Hunger contempmerv Stitius C teulius who died 
in i6H (or 16b) lie ,wisbv ‘•omc later rn ties rtgirded is the chief 
ol Roman comedians Mastery ot plot and g ramta\ were regarded 
as his principal meiits, following the adviee of his friend Ennius he 
avoided lonlammutw His chief model w is Men indtr to whom 
he owed the plots ot 16 of his 4* known comedies and his frag 
ments show that (in spite of Cicero’s malm lalimtulit auctor 
esl) he had caught something of Menander’s htppv brevity A 
new movement which roused the hostility of the dominant srhool 
of eomedv w \s represented bv Publius Terentius Afer who, com 
mg to Rome from Carthage is a Have, becime a litcrurv friend of 
Scipiti and ho urclt md died at an early age c 150 »e Of Tei 
ernes six plivs the hrst < the itidna) was produced m 166 nc 
and the last ( the life iph ) in 1 bo n e Terence avoided the bolster 
ous mirth of his predecessors and lacks the nch vocabulary of 
Pliutu», he excelled in the poitraval of character his style i« 
choice md correct without formality, he avoids the anachronisms 
and carelessness of Plautus, and simplifies his medium by confining 
himself pnctically to two metres and bv omitting the lyncal pas 
sages m irregular verse known ns cornu a His prologues wage war 
upon the popular taste and the views ot his critics Without the 
strength and vigour of Plautus, Terence is superior to him in 
dramatic construction and deftness of phrise, and becime the 
acknowledged model of cuitivited Latm speech After Terence 
the comedy modelled upon Greek originals declined, amid 1 num- 
ber of writers Sextus Turpilius, who died in 103 n e done deserves 
mention He represents the extreme reaction from the line cor 
reetness of Terence to the vocabulary of the crowd Rut the 
public taste was turning to other forms of eomedv though 
palhatae continued to be produced and earlier plavs were re 
vtved and mutated It is to this period thit manv of the ph> s 
afterward attributed to Plautus can be assigned, including (per 
hapsl the damanii 

Later Developments*— Roman tragedy after Emuus was con- 
tinued bv his nephew and pupil Marrus Picuuus, born at Bran 
disium about the beginning of the becond Pumc War He was 
regarded down to the time of Qumtih m is the thief Roman trage- 
dian, though Cicero finds fault with his stvle We possess frag- 
ments of one pnuU'xtata and Tt tragedies modelled u» the Greek* 


His plays continued to be performed till the 1st century a d , the 
most famous being the Teucer the Inlwpa and the Niptra pirts 
of which Cicero preferred to Sophocles’ play on the -ame sub 
ject Pacuvius’ metre confoimed closely to Greek models, and 
he was noted for his copious flowing style and his love for com 
pounds and unusual grammatical forms His technical compe 
tence was contristed by liter critics with the spirited and lotty 
genius of Lucius Accius (born 170 11 C ), whom Ovid seems to have 
rated higher than Pacuvius Fragments survive of 43 of his 
tragedies and of two pmetextatae His plays cover the whole 
of Greek mythology ind his favourite mister is Sophocles His 
first tragedy the 4tieui, was produced in 139 and though Pacu 
vius to whom it was read found it somewh it harsh and immature 
in spite of its statclv ind sonorous stvle, it remained a tnounte 
icting piece His style shows the influence of lhetonc and he 
provided models tor more than one of Seneca s plays Quintilian 
considered him a master of di ilectir 

Bv the last century n c the comedy borrowed from Greece 
w is supplanted bv the Jabula tagata, the subject of which vas 
the life of country towns and obscure people Its chief writers 
weit the plebeian Titimus, a younger contemporary ot Terence 
I Qumtius Atta (d 77 bc ) ind Lucius Aframus (b about 150 
nr ) The list brought the logatae to the highest finish and 
his pity* were popular till the Augustan age Sulla’s predilection 
for the Jabula Atellana give it a \ogue during the same century 
Ihese farces originally delt with stock chancters (Maccus the 
simpleton, Pappus the old fellow', Oossennus the hunchback 
rlr ) but later were assimilated to the labula logata The same 
century witnessed the rise of the tnitnin which bv the time of 
Cicero had ousted the Ut liana as an txodium The puncipal 
writers of these, generally licentious, pliys were Decimus Laherius 
(105-143 ) and his contemporary Publilius Syrus, a liber ated slave 
from Antioch the fame of the latter rests mainly on the collec 
tions dating from the and century a d of icnltidtat or pithy say 
ings from Ins works 

During this century the tragedies of the earlier misters weie 
frequently reproduced but there was no trsgednn of repute 
until the reign of Nero when Seneca composed his tugedies 
whether for the theatre or not is uncertain Pie borrowed freely 
trom his prtdtcessois, Greek and Latin, and produced nine 
trigedies, in which plot and character were suboiginated to 
declaui 1 turn and expositions of Stoic monlity but as models 
ot tngic composition they long exercised greit influence The 
pnnttxtata entitled Octavo which is included in the list of his 
plays is of later date 

Production of Plays— The early Roman drama hboured 
under great restrictions plays were produced only at the great 
festivals, such is the ludi Romam the Migaleua, etc, or at 
funerals, triumphs and dedications ot temples The theatre was 
a temporary structure of wood and for long no seats were per- 
mitted An attempt in 15 jb c to build i stone theatre was pre 
vented by the consul Scipio Nasica Pompev’s stone theatre 
was not built till 55 bc though wooden seats for the spectators 
had been provided a cenlurv betore 

There were three stock changes of scene, and the only music 
was provided by a flute player ( tibicen ) At first authors acted 
in their own plays but later a manager (such as Ambivius Turpio, 
who produced for Terence) with a troupe of actors {grex) brought 
out the play, engaging their services to the magistrate who had 
charge of the festival These actors were generally slaves, though 
the Atellan farces were for long produced by freeborn citizens, 
in course of time, however, great actors like Quintus Ros 
cius Gallus and Clodius Aesopus had a certain social position, 
though the actor in a mime ( plampcs ) was despised until impenai 


— UCMUI.-S me ordinary lexicons and Histories of litera- 
ture, the following mav be consulted 0 Ribbeck, Fiagmenta scaemcat 
Romanorum poem (Leipzig, 1871), Die Rom Tragodte (Leipzig, 1875) , 
F Leg rand, Daos (Paris, 1910), G Michaut lint one. de la comidte 
romaine, m (Pans, 1913), A Dietench, Pulanrlla (Leipzig, 1807) , 
T. Jjf 0 ’ Forschungtn (Berlin, 1895) , F Frankel, Plauti- 

nuchcs tm Ptavtus (Berlin, 1912), H Reich, Her Mm hi (Berlin, 
iQoj), G Norwood, The Art of Terence (Oxford, 1923); L Hermann, 
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Le ThiAtrc de Senique (Paris, 1924) See also Classics, Latin Littra 
ture , Theatre (R M He ) 

DOWNFALL OF THE CLASSICAL DRAMA 

The end of the ancient classical drama lia 0 been already fore 
shadowed The elements of dance and song, nevei integrally united 
with the dialogue in Roman tragedv, were now altogether sepa 
rated from it While it became customary simply to recite trage 
dies to the small audiences who continued (or, as a matter of 
courtesy, affected) to appreciate them the pantomimus com 
mended itself to the heterogeneous multitudes of the Roman 
theatre and to an effete upper class b\ contming the performance 
of the actor to gesticulation and dmcmg, a chorus singing the 
accompanying text The species vv is de\ eloped with extraordi 
nary success under Augustus by Pylades and Bathyllus, and 
so popular were these entertainments thit even eminent poets, 
such as Luc in (\d 39-65'), wrote the librettos tor these fabulac 
salticae (ballets), of which the subjects were generally mytho- 
logical, only now and Lhen historical, and chiefly of an amorous 
kind 

Comedy moie easily lost itself in the cognate form of the 
mimus, which survived all other kinds of comic entertainments 
because of its more audacious lmmonhty and open obscenity 
Women took part in these performances by means of w'hich, as 
late as the 6th century, a mtma acquned a celebuty which ulti 
mately raised her to the imperial throne, arid perhaps occasioned 
the removal of a disability which would have rtndeied hei mai 
nage with Tustmian impossible 

Meanwhile, the regular drama had lmgeied on, enjoying in 
all its forms imperial patronage in the days of the hteiary revival 
under Hadrian (117-138), but the peiennial taste for the spec 
tacles of the amphitheatre, which was as strong at Byzantium as 
it was at Rome, and which reached its climax in the days of Con 
stantme the Great (c 288-337), under whom the reaction set in, 
determined the downfall of the dramatic art It was not abso 
lutely extinguished even by the irruptions of the northern bar 
barians, but a bitter adversary had by this time nsen into power 
The whole authority of the Christian church had, without usually 
caring to distinguish between the nobler and the looser elements in 
the drama, involved all its manifestations in a consistent condem- 
nation (as in Tertulhan’s De spectaculis), comprehended them 
all in an uncompromising anathema When the faith of that 
church was acknowledged as the religion of the Roman empire, 
the doom of the theatre was sealed 

At Rome the last mention of spectacuh as still m existence 
seems to date from the sway of the Ostrogoths, in the earlier 
half of the 6th century In the capital and provinces of the 
eastern empire the dechne and fall of the stage cannot be similarly 
traced, but its end is authoritatively assigned to the period of 
Saracen invasions which began with the Omayyad dynasty m the 
7th century Gradually, however, as they lost all footing m the 
centres of civic life, the mimes and their fellows became a wander- 
ing fraternity, who doubtless appeared at festivals when their 
services were required, and vanished again into the depths of the 
obscurity which has ever covered the strollers’ life It was thus 
that these strange intermediaries of civilization carried down such 
traditions as survived of the acting drama of pagan antiquity into 
the succeeding ages 

CHINESE DRAMA 

Chinese drama is deeply rooted in the tradition of the country 
and has many conventions which are not easily understood by the 
casual spectator Even to this day when films and plays in plain 
dialogues compete so hard with the traditional drama, which is 
something of an opera, there is no sign that the latter has lost 
ahy of its popularity It has colour in the gorgeous pre-i7th- 
century costumes and it has well-trained actors to perform danc 
mg, singing and mime, allowing just enough variation to give the 
imprint of the favourite actor’s individuality, which reinterprets 
old themes and familiar songs and dances and livens up the con- 
ventions of the stage In the miming and dancing, quick or slow, 
the movements of hands, feet, head or body are always m curves 
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and never m angles or straight lines, as, for instance, in Javanese 
dancing 

Sources — The histoiy of the traditional drama of China, like 
that of most dramas, goes back to the earliest rituals connected 
with sacnfices performed with song and dance by the juu (priests 
and their acolytes), and a very ancient pantomime is said to have 
originated from a symbolical dance in honoui of the victory ol 
Wu Wang, founder of the Chou dynasty, over the then known 
empire of China Dancing and singing always accompanied 
celebrations at liaivests and m connection with wai and peace 

But the diama proper did not develop directly from religious 
ceremonies as, say, in Greece Miming, dancing and singing con 
tinued to exist as such and Hsuan Tsung of T’ang (8lh century 
ad ) personally tiamed actors m music and dancing m the part 
of his palace called Peir garden His patronage is chenshed m 
the memoij of this much despised profession to this day, so thaL 
actors still call themselves “disciples of the Pear garden ” Mean- 
while, independently, there grew up at court the tradition of 
persons oftenng counsel to their luler under the cover of impei- 
sonntion, to present a story or a situation which led to the remon- 
strance and this method often softened the blow so much that the 
ruler tolerated it, was often amused and could even see his own 
faults of omission or commission m a more icasonable light Thus 
such persons were in the portion of the downs 111 Shakespearean 
plajs The rulers of Tang and Sung employed groups of actors 
to perform little one act plajs at couit banquets besides the 
performance of dance, music and song, and it was greatly 
amusing when these actors satirized, chiefly with puns, on the 
most powerful ministers as well as the emperor and his lords, 
even at the nsk of losing then heads Wang Kuo wei m his 
History of the Drama of Sung and Yuan recorded many such plays 
or dialogues 

Side by side with such impersonation and dialogues between two 
or more actors there grew up m T’ang times a rich body of short 
stones, cli’uan-ch’i, historical, heroic, melodramatic or tragic, 
which became very popular, and from them professional story- 
tellers could extract material for their own embellished inter- 
pretations to their special audiences in their various dialects Com- 
peting with these in popularity were performances of Buddhist 
sutras and stories, pten-wen, which look more like a direct an- 
cestor of the drama These were originally stories from sutras 
woven in order to inteipret to the laymen the ideas of Buddhist 
saints and sages Large audiences flocked to the monasteries to 
hear the storyteller of the pien wen These stories consisted of 
short prose passages, either direct quotations from a sutra or parts 
of a Buddhist story in prose, each is followed by a rhymed part 
to be chanted or sung and this embellishes the short and com- 
paratively dry prose with something appealing to the audience, 
since it furnishes personal and familiar details, depicts characters, 
piovides humour and diversion and in some cases good poetry 
The singer of these pien wen must have employed facial expres- 
sions, his hands and change of voice to add vividness and poignancy 
to his story, but it was still told in the third person Like religious 
drama in the west, this sort of entertainment became so popular 
that vulgarities crept in and caused embarrassment to the mon- 
asteries as well as to the Confuuan government The Sung 
emperor Chen Tsung (988-1022) issued an edict to forbid its 
performance, so that it disappeared from the sacred places, but 
its prototype with increasingly secular themes reappeared among 
the people in different areas by another name In the pien wen 
narrative, song and mime were combined foi the first tune 

Meanwhile music and dance had experienced a great change in 
T’ang times, as this period came after long foreign domination 
in the northern part of the empire and the great emperors of 
T’ang times extended their influence to western Asia and con- 
tinued the contact with the outside world Exchange of cultures 
was bound to take place and in the sphere of music and dance 
foreign influence was so dominant that of the ten schools of music 
only two taught the native kind Chinese poems were fitted to 
popular tunes, of either native or foreign origin, and these poems 
and tunes were seized upon by singers to be the’ medium for 
telling their stones 



<;84 DRAMA 


Drama Proper — At the times of Sung and Chin (Khitan Ta- 
tars, 1115-1234) long acts of dancing and singing with a chorus m- 
:orporating popular tunes and representing some narrative were 
railed yuan-pen or tsa chu, but it was only in Yuan times (1280- 
1367) that the drama proper, again called tsa chu or pet ch’u, actu- 
ally appeared It mcluded singing of the poetic parts which were 
the popular tunes (chu kung-tiao), dialogues, mime and dancing 
when it could fit m , and for the first time the actor spoke in the first 
person These dramas or operas 01 plays, whatever one chooses to 
call them, were m four acts with occasionally a hsteh tzu (wedge) 
taking the place of a prologue or epilogue, according to its posi- 
tion They were necessarily short plays, seeing that at a banquet 
or celebration a play was only one feature of a variety of enter- 
tainment When a longer story was told, it had to be done in more 
plays than one A story like that of Hsi-Hsiang-Cht (The Western 
Chamber) took up the time of five plays of four acts each The 
pecuhar feature of these plays was that only one person did the 
singing throughout one play, and so hero and heroine never sang 
together Later during the Ming dynasty in the 16th century the 
k’un-ch’u or music from the Wu district became the most popular 
and plays of this style abohshed the earlier restrictions of the 
four-act rule as well as that of allowing only one person to sing 
throughout the play The play probably then became independent 
as a complete entertainment with more than one singer and was 
able to be as long as its theme required, without the previous time 
limit The construction of the play became freer after Yuan times 
The themes of Chinese plays range from historical plays about 
emperors, princes, ministers, popular strategists and successful 
generals down to the common men, melodramas and mysteries 
expanded on themes of the short stones (ch'uan-ch’t) of the T’ang 
dynasty and stones from other sources of past and present, woven 
around persons of all classes and walks of life, depicting vividly 
the virtues and vices of nearly every phase of society Trom the 
Yuan dynasty to this day the Chuang Yuan (candidate who has 
been awarded a first) has always been the favourite hero who wins 
the fair, as through examinations even the poorest and most 
despised could be raised to the highest rank and salary and thus 
become the flower of Chinese society The state examination and 
the grand reviser of court decisions often take the part of deus ex 
machtna in discovering the guilty and rewarding the virtuous 
With the exception of The Western Chamber in which the hero 
and heroine follow the dictates of love rather than those of Con- 
fucian morality, most plays uphold virtues such as filial piety 
and the wife’s devotion to her husband, as in P’t-P’a Cht (The 
Story of the Lute), loyalty and self sacrifice as in Chao-Shth-Ku- 
Erh (The Little Orphan of the House of Chao, the theme taken by 
Voltaire in his L’Orpheltn de la Chme), chastity, fortitude, honesty 
and so on The Chinese audience abhorred an unjust ending, so 
much so that often spirits were brought back onto the stage to be 
witness against the wicked As the Chinese stage is bare, with 
colour depending on the gorgeous costumes and headgear of the 
actors, and properties are few, often of symbolical character, 
there is no difficulty at all in allowing ghosts or immortals to stalk 
among the human beings — characterized as they will be by what 
they y?ear and carry 

The traditional plays of China cannot be classified stnctly as 
tragedies gad comedies, for they usually include both comir ind 
tragic events Where a character has suffered at the hands of 
evil people or through fate, the suffering does not seem to call 
forth nobility and magnanimity from him, for the story mil 
rather pile misfortune upon misfortune on the poor creature who 
suffers bke & dumb animal. The three unities were never recog- 
nized by Chinese playwrights, and the audience was accustomed 
to follow the story through years and over hundreds of miles 

rrotn the Ytian dynasty down to the present the traditional 
theatre has appealed to all classes of Chinese society, who par- 
ticipate m the joy and sorrow of the characters on the stage and 
follow intently the music of the orchestra and every word sung 
by the chief, actors as well as the actors' movements, with all the 
nuances afid variations which they will introduce in spite of the 
stylized contentions 

At the end of the Manchu dynasty and after the Chinese Revolu- 


tion of 1911, experiments were made with plays without music, 
called wen mmg hsi They could not compete with the traditional 
plays m popularity as they failed to transport the audience into 
that “suspension of disbelief” which the miming and singing and 
conventions, mam attractions for the audience of the older play, 
were able to create There was a surge of dramatic activity in 
propaganda plays during the Japanese invasion of China begin- 
ning in 1937, an example is The Lone Battalion, depicting the 
desperate struggle of a few last men in a Shanghai godown, and 
modem plays have been written about social problems, as, for 
instance, Slaughter, which dramatizes the moneylender’s exploita- 
tion of the farmer, and there are also translations and adaptations 
of favourite Russian stories and Shakespearean plays as well as 
more modern ones 

Bibliography — K Buss, Studies in the Chinese Drama (1922) , Chu 
Chia-chien, Le Thidtre chtnots (1922) , A E Zucker, The Chinese 
Theater (1925), Mien Tcheng, Le Theatre chtnots moderne (1929), 
Tsiang Un-kai, Le Thidtre chtnois ancten (1932) , L C Arlington and 
H M M Acton (trs and eds), Famous Chinese Plays (Peiping, 
(1937) , Ku Tsong-nee, Modern Chinese Plays (1941) , Joseph Schyns 
and others, rjoo Modern Chinese Novels and Plays (1948) , J R High- 
tower, Topics in Chinese Literature (1950) (K P W ) 

JAPANESE DRAMA 

Traditional Japanese drama forms are no, jorun and kabtikt 
The no derives partly from religious dances at Japanese shrines 
and partly from entertainments imported from China, it was 
given substantially its final form by Kan-ami Kiyotsugu and his 
son Se ami Motokiyo (1363-1443) at Nara Since the 16th cen- 
tury its language, costumes and settings have not changed, its 
audiences are mamly connoisseurs and it is deeply involved in 
Zen mysticism The stage is square, with the audience on three 
sides Toward the back, projecting obliquely from the left, is 
an open passage (hashigakan) leading from the dressing rooms 
Along this the actors (who are all male) make their entrances 
The acting is stately and formal, the scenery nonexistent or 
merely symbolic, the costumes magnificent The principal actor 
generally wears a mask or succession of masks corresponding to a 
development of character Concentration and a feeling of identity 
with the role enacted are considered essential for a no actor Facial 
expression being impossible, it is partly replaced by conventional 
manipulation of the fan (tears, for example, being indicated by a 
fluttering movement of the fan alternately over each eye) Emo- 
tion is also expressed by rhythmical stamping of the feet, the 
stage being resonant An orchestra of three drums and a flute, 
and dances by the actors, serve to intensify the drama A chorus 
comments on the action and, when the chief actor dances, chants 
his part The language is a combination of verse and prose, with 
many allusions to earlier literature Subjects are drawn mainly 
from Japanese history and legend, but also include Chinese stories 
and Indian and native Buddhist themes A no program consists of 
several plays, with conuc interludes (kyogen) 

Jdrurt is puppet drama It enjoyed great popularity between 
1650 and 1730, but is now restricted to the Bunraku theatre in 
Osaka, where scenes from famous plays are performed This 
drama, which carries puppet manipulation to a higher level of 
complicated skill than anywhere else in the world, arose about 
1600 from the collaboration of puppeteers attached to temples 
and shrines (where they performed scenes from Buddhist or 
Shinto legend), with performers who chanted to the accompani- 
ment of the sliamisen (a three-stringed instiument then recently 
introduced into Japan) I he puppets, about three feet high, 
are manipulated each by as many as three men Movement even 
of tongue, finger joints, and eyelids is possible Scenery is of 
greit complexity, the revolving stage having been introduced early 
in the 18th century The possibilities of the puppet theatre had 
been quickly recognized m Yedo (now Tokyo), where Satsuma 
Joun (d 1669) produced many plays on the life of Kimpira, a 
legendary general, in these the use of puppets permitted gruesome 
scenes of bloodshed Jorun would not have been very important, 
however, had not Chikamatsu Monzaemon (1653-1724), Japan’s 
greatest dramatist, worked with the reqiter Takemoto (Jidayu 
(1651-1714) in Osaka He transformed the violent plays of 
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Yedo into highly complicated and fantastic pseudohistorical 
dramas, the most famous being the Battles oj Coxmga Chiba 
matsu also initiated the sewamono, the plots of which were drawn 
from contemporary incidents, they were usually stories of illicit 
love, often ending in a suicide pact, as m the Love Suictde at 
Sonezaki and Courier j~om Hades Other important joruri drama- 
tists are Ki no Kaion (1663-1742) and Takeda Izumo (1691- 
1756 ) 

After 1730 joruri declined and was replaced in popular favour 
by kabukt, which is played by live actors It also originated about 
1600, with performances in Kyoto by a female dancer, 0 Kum 
Kabukt developed into normal drama, at first using only woman 
actors, governmental bans upon woman and then boy actors 
hampered its development until Ichikawa Danjuro, in Yedo, about 
1680, presented kabukt , now using only adult male actors, with 
vivid scenes of violence, bizarre make up and exaggerated gestures 
Kabukt appropriated the entire joruri repertory, and borrowed 
heavily from the no, no outstanding original dramatist having 
emerged Its stage has complicated scenery, and a gangway 
( hanamtchi ), along which protracted exits and entrances are 
possible, stretches from it to the back of the auditorium Kabukt 
remains widely popular, its acting style reveals much puppet 
influence Since 1868 modem western style plays have appeared, 
apart from translations, there are many good original pieces, such 
as Father Returns by Kikuchi Kan and The Priest and His Dis- 
ciples by Kurata Momozo 

Bibliography — Aithur Waley, The N6 Plays of Japan (1922), Zoe 
Kincaid, Kabukt (1925), A Maybon, Le Thiklre japonats (Pans, 
1923), Masterpieces of Chikamatsu, Eng trans by A Miyamon 
(London, 1926) , M Piper, Die Schaukunst der Japaner (Berlin, 
1927) , F A Lombard, An Outline History oj the Japanese Drama 
(1929) , S Sakanishi, Kydgen (1938) , Noel Pin, Le No (Tokyo, 1944) 
(C J D ) 

INDIAN DRAMA 

The earliest texts of the Indian classical drama, which consist 
of fragments of three plays dating from the 2nd century a d , 
reveal certain characteristic features which were destined to re 
main in the drama throughout the period of its greatest brilliance 
and subsequent decline Much speculation has arisen, therefore, 
as to the probable sources of the dramatic form Native tradi- 
tion affords a purely mythical explanation on this point Modern 
scholarship has put forward vanous theories, attempting, on the 
one hand, to denve the origins of the drama from certain of the 
Vedic hymns which were cast in dialogue form, on the analogy 
of known developments in ancient Greece, and, on the other, to 
place the sources of the drama in the recitation, accompanied by 
gesture, of epic tales That religious subjects were favoured for 
such representation is suggested by a reference in the Mahdbh- 
a-sya ( The Great Commentary) of Patanjah (2nd-3rd century 
b c ) to two dramatic themes dealing with episodes of the Kf$na 
(Krishna) cult, while the fact that SaurasenI, the language of 
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umeni yrasaj 10 instruct tne sage Bharata in its creation, does at 
least give prominence to the essential elements of the Sanskrit 
theatre, with its conventional gestures, alternation of prose and 
verse, and subordination of plot and character to emotional 
content 

The Classical Drama— -The first drama of known author 
ship, which appears among the 2nd-century fragments mentioned 
above, is the Sanputra-prakarana of the Buddhist author Asva 
ghosa (xst century ad), dealing with the theme of conversion to 
Buddhism found also m his two poetic works Enough of the 
text remains to show that the division into acts, the use of both 


prose ind verse, and the appeannce of a Prakrit-speaking Vidusaka 
were features alreadj well established in Asvighosa’s time One of 
the other two fragmentary plays, depicting a religious allegory, 
represents a type of composition which was to culminate 111 the 
nth century Prabodhacandrodaya ( The Rise oj the Moon oj 
Knowledge) 

Such are the first records of the drama, and between Alvaghosa 
and Kalidasa no accurately datable work is known The 13 plays 
published at Trivandrum in 1912 were at one time attributed to 
Bhasa, whom Kalidasa mentions as a predecessor, but much has 
been said against this view Three of the plays, however, Svap- 
navdsavadattd ( The Vision oj Vdsavadatta ) , Pratijndyaugandh- 
arayana (Yaugandhaidyana’s Vows ) and Cdrudatta , are most 
probably, because of their literary qualities, to be ascribed to 
Bhasa The plot of the first two is taken up later in Ratndvah 
( The Pearl Necklace), while the third foreshadows Mrcchakattka 
( The Little Clay Cart) However uncertain the date and author 
ship of the Trivandrum plays may be, there is general agreement 
as to the position of the next writer who appears in Indian literary 
history Most scholars have placed Kalidasa’s date at approx- 
imately ad 400, and it is probable that he enjoyed the favour of 
the Gupta kings at their court in Ujjain The supreme figure in 
Sanskrit letters, Kalidasa is the author, among other works, of 
three dramas, one of which, Abkijhanasakuntala, was known m 
Europe in 1789 (m English translation) and earned unstinted 
praise from Goethe, who possibly imitated its form in the open 
ing scenes of Faust The play describes the love of King Dus- 
yanta for the fair Sakuntala, and the plot, a favourite one in 
Sanskrit drama, revolves around their first meeting, subsequent 
separation and final recognition and reunion Similar is the 
theme of Vtkramorvaii ( Vtkrama and Urvah), which tells of the 
love of the mortal king Pururavas for the divine nymph Urvasi, 
a tale as old as the Vedas, though it has lost some of its former 
effectiveness because of the demands of the courtly drama The 
third play, Malavikagnmitra ( Malavikd and Agntmitra) is of 
unequal merit 

Harsa, a 7th century king of northern India, is assured an im- 
portant place among Sanskrit dramatists for his Ratndvah, where 
the ever-popular triangle problem is posed and solved in Indtan 
fashion King Udayana falls m love with a maiden of unknown 
descent, Saganka, and causes great distress thereby to his queen 
Vasavadatta After many misunderstandings and jealous protests, 
the difficulties are resolved by Vasavadatta’s final acceptance of 
Saganka, who turns out to be a princess, as a co wife Of the 
other two plays of Har?a, the Pnyadarhkd is a more feeble treat- 
ment of the same theme, while the Ndgananda ( The Joy 0} the 
World oj Serpents ) describes a young lover’s self sacrifice for 
religious reasons, the ultimate reward of which is reunion with 
his beloved 

Bhavabhuti (8th century), whose dramas are generally con- 
sidered to rival those of Kalidasa, is nevertheless of more serious 
temperament The story of Rama and Sita, involving marriage, 
separation and reunion, which he dramatized m Mahdviracanta 
( The Fortunes oj the Great Hero) and its sequel, Uttararama 
carita ( The Later Fortunes of Rama), hailed by many as his 
greatest play, depicts a passion deeper and more endunng than 
the love affairs which form Kalidasa’s matenal Bhavabhuti’s 
third play, Mdlatimadhava ( Malati and Madhava), follows the 
adventures of a young couple in overcoming the difficulties placed 
m the way of their marriage It is interesting in that it contains 
a subplot involving a second pair of lovers, but because of the 
looseness of its construction and its excessive length the play 
fails to be dramatically effective 

The Vemsamhara ( The Binding of the Tress oj Hair) of Bhatta 
Narayana, whose date cannot be later than A d 800, derives its 
material, in somewhat prolix and disjointed fashion, from the 
Mahdbhdfata The same fault is visible in the Bdlaramdyana 
(The Lesser Ramayana) and the incomplete Bi labhdrata ( The 
Lesser Bharata) of RajaSekhara, but Rajasekhara wins an endur- 
ing place with his Karpilramahjari ( The Camphor Cluster), a plav 
entirely in Prakrit, which takes up, once again, the Ratnayali 
theme 1 
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Drama Proper — At the times of Sung and Chin (Khitan Ta 
tars, hi 5-1 234) long acts of dancing and singing with a chorus in 
corporatmg popular tunes and representing some narrative were 
called yuan pen or tsa chu, but it was only in Yuan times (1280- 
1367) that the drama proper, again called tsa-chu or pei ch’u, actu- 
ally appeared It mcluded singing of the poetic parts which were 
the popular tunes ( chu kung-tiao ), dialogues, mime and dancing 
when it could film, and for the first time the actor spoke m the first 
person These dramas or operas or plays, whatever one chooses to 
call them, were in four acts with occasionally a hsieh-tzu (wedge) 
taking the place of a prologue or epilogue, accoidmg to its posi- 
tion They were necessarily short plays, seeing that at a banquet 
or celebration a play was only one feature of a variety of enter- 
tainment When a longer story was told, it had to be done in more 
plays than one A story like that of Hsi Hsiang Chi (The Western 
Chamber) took up the time of five plays of four acts each The 
pecuhar feature of these plays was that only one person did the 
singing throughout one play, and so hero and heroine never sang 
together Later dunng the Ming dynasty in the 16th century the 
k'un ch’u or music from the Wu district became the most popular 
and plays of this style abohshed the earlier restrictions of the 
four act rule as well as that of allowing only one person to sing 
throughout the play The play probably then became independent 
as a complete entertainment with more than one singer and was 
able to be as long as its theme required, without the previous time 
limit The construction of the play became freer after Yuan times 

The themes of Chinese plays range from historical plays about 
emperors, princes, ministers, popular strategists and successful 
generals down to the common men, melodramas and mysteries 
expanded on themes of the short stories ( ch’uan-ch’t ) of theT’ang 
dynasty and stories from other sources of past and piesent, woven 
around persons of all classes and walks of life, depicting vividly 
the virtues and vices of nearly every phase of society From the 
Yuan dynasty to this day the Chuang YUan (candidate who has 
been awarded a first) has always been the favourite hero who wins 
the fair, as through examinations even the poorest and most 
despised could be raised to the highest rank and salary and thus 
become the flower of Chinese society The state examination and 
the grand reviser of court decisions often take the part of dcus o» 
machine in discovenng the guilty and rewarding the virtuous 
With the exception of The Western Chamber in which the hero 
and heroine follow the dictates of love rather than those of Con- 
fucian morality, most plays uphold virtues such as filial piety 
and the wife’s devotion to her husband, as in P’t P’a-Cltt ( The 
Story of the Lute), loyalty and self sacrifice as in Chao Shih Kn- 
Erh ( The Little Orphan of the House of Chao, the theme taken by 
Voltaire in his L'Orpheltn de la Chine), chastity, fortitude, honesty 
and so on The Chinese audience abhorred an unjust ending, so 
much so tliat otten spirits were brought back onto the stage to be 
witness against the wicked As the Chinese stage is bare, with 
colour depending on the gorgeous costumes and headgear of the 
actors, and properties are few, often of symbolical character, 
there is no difficulty at all in allowing ghosts or immortals to stalk 
among the human beings — characterized as they will be by what 
they wear and carry 

The traditional plays of China cannot be classified stnctly as 
tragedies and comedies, for they usually include both comic and 
tragic evefita,. Where a character has suffered at the hands of 
evil people or through fate, the suffering does not seem to call 
forth nobility and magnanmuLy from him, for the story will 
rather pile misfortune upon misfortune on the poor creature, who 
suffers like a dumb anunak The three unities were never recog 
mzed by Chinese playwrights, and the audience was accustomed 
to follow the Btory through years and o\ er hundreds of miles 

From the’ Yuan dynasty down to the present the traditional 
theatre has Appealed to all classes of Chinese society, who par 
ticipate in the joy and sorrow of the characters on the stage and 
follow intently the music of the orchestra and every word sung 
by the chief actors as well as the actors’ movements, with all the 
nuances aftd variations which they will introduce m spite of the 
stylized conventions 

At the end of the Manchu dynasty and after the Chinese Revolu- 


tion of 1911, experiments were made with plays without music, 
called wen mmg list They could not compete with the traditional 
plays in popularity as they failed to transport the audience into 
that “suspension of disbelief” which the miming and singing and 
conventions, main attractions for the audience of the older play, 
were able to create There was a surge of dramatic activity in 
propaganda plays during the Japanese invasion of China begin- 
ning in 1937, an example is The Lone Battalion, depicting the 
desperate struggle of a few last men in a Shanghai godown, and 
modem plays have been written about social problems, as, for 
instance, Slaughter, which dramatizes the moneylender’s exploita- 
tion of the farmer, and there are also translations and adaptations 
of favourite Russian stories and Shakespearean plays as well as 
more modern ones 
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Tsiang Un-kai, Le Thidtre chtnots ancien (1932) , L C Arlington and 
H M M Acton (trs and eds), Famous Chinese Plays (Peiping, 
(1937), Ku Tsong nee, Modern Chinese Plays (1941), Joseph Schyns 
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JAPANESE DRAMA 

Traditional Japanese drama forms are no, jorun and kabukt 
The no derives partly from religious dances at Japanese shrines 
and partly from entertainments imported from China, it was 
given substantially its final form by Kan ami Kiyotsugu and his 
son Se ami Motokiyo (1363-1443) at Nara Since the 16th cen- 
tury its language, costumes and settings have not changed, its 
audiences are mainly connoisseurs and it is deeply involved in 
Zen mysticism The stage is square, with the audience on three 
sides Toward the back, projecting obliquely from the left, is 
an open passage ( hashigakart ) leading from the dressing rooms 
Along this the actors (who are all male) make their entrances 
The acting is stately and formal, the scenery nonexistent or 
merely symbolic, the costumes magnificent The principal actor 
generally wears a mask or succession of masks corresponding to a 
development of character Concentration and a feeling of identity 
with the role enacted are considered essential for a no actor Facial 
expression being impossible, it is partly replaced by conventional 
manipulation of the fan (tears, for example, being indicated by a 
fluttering movement of the fan alternately over each eye) Emo- 
tion is also expressed by rhythmical stamping of the feet, the 
stage being resonant An orchestra of three drums and a flute, 
and dances by the actors, serve to intensify the drama A chorus 
comments on the action and, when the chief actor dances, chants 
his part The language is a combination of verse and prose, with 
many allusions to earlier literature Subjects are drawn mainly 
from Japanese history and legend, but also include Chinese stones 
and Indian and native Buddhist themes A no program consists of 
sev eral plays, with comic interludes ( kyogen ) 

Jorun is puppet drama It enjoyed great popularity between 
1630 and 1730, but is now restneted to the Bunraku theatre in 
Osaka, where scenes from famous plays are performed This 
drama, which carries puppet manipulation to a higher level of 
complicated skill than anywhere else in the world, arose about 
1600 from the collaboration of puppeteers attached to temples 
and shnnes (where they performed scenes from Buddhist or 
Shinto legend), with performers who chanted to the accompani- 
ment of the shamisbti (a three stringed instrument then recently 
introduced into Japan) 7 he puppets, about three feet high, 
are manipulated each by as many as three men Movement ev en 
of tongue, finger joints, and eyelids is possible Scenery is of 
great complexity, the revolving stage having been introduced early 
m the 18th century The possibilities of the puppet theatre had 
been quickly recognized in Yedo (now Tokyo), where Satsuma 
Joun (d 1669) produced many plays on the life of Kimpira, a 
legendary general, m these the use of puppets permitted gruesome 
scenes of bloodshed Jorun would not have been very important, 
however, had not Chikamatsu Monzaemon (1653-1724), Japan’s 
greatest dramatist, worked with the reciter Takemoto Gidayu 
(1651-1714) m Osaka He transformed the violent plays of 
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Yedo into highly complicated and fantastic pseudohistoncal 
dramas, the most famous being the Battles oj Coxmga Chika 
matsu also initiated the sewamono, the plots of which were drawn 
from contemporary incidents, they were usually stones of illicit 
love, often ending in a suicide pact, as m the Love Sutctde at 
Sonezakt and Courier j~om Hades Other important joruri drama 
tists aie Ki no Kaion (1663-1742) and Takeda Izumo (1691- 
1756) 

After 1730 prim declined and was replaced m popular favour 
by kabukt, which is played by live actors It also originated about 
1600, with performances in Kyoto by a female dancer, O Kum 
Kabuki developed into normal drama, at first using only woman 
actors, governmental bans upon woman and then boy actors 
hampered its development until Ichikawa Danjuro, in Yedo, about 
1680, presented kabuki, now using only adult male actors, with 
vivid scenes of violence, bizarre make up and exaggerated gestures 
Kabuki appropriated the entire joruri repertory, and borrowed 
heavily from the no, no outstanding original dramatist having 
emerged Its stage has complicated scenery, and a gangway 
( hanamichi ), along which protracted exits and entrances are 
possible, stretches from it to the back of the auditorium Kabuki 
remains widely popular, its acting style reveals much puppet 
influence Since 1868 modern western style plays have appeared, 
apart from translations, there are many good original pieces, such 
as Father Returns by Kikuchi Kan and The Priest and His Dis- 
ciples by Kurata Momozo 
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1925), Masterpieces oj Chtkamatsu, Eng trans by A Miyamon 
(London, 1926) , M Piper, Die Schaukunst der Japaner (Berlin, 
1927), F A Lombard, An Outline History of the Japanese Drama 
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INDIAN DRAMA 

The earliest texts of the Indian classical drama, which consist 
of fragments of three plays dating from the 2nd century A d , 
reveal certain characteristic features which were destined to re- 
main in the drama throughout the period of its greatest brilliance 
and subsequent decline Much speculation has arisen, therefore, 
as to the probable sources of the dramatic form Native tradi- 
tion affords a purely mythical explanation on this point Modern 
scholarship has put forward various theories, attempting, on the 
one hand, to derive the origins of the drama from certain of the 
Vedic hymns which were cast in dialogue form on the analogy 
of known developments in ancient Greece, and, on the other, to 
place the sources of the drama in the recitation, accompanied by 
gesture, of epic tales That religious subjects were favoured for 
such representation is suggested by a reference in the Mahabh- 
a$ya ( The Great Commentary ) of Patanjali (2nd 3rd century 
b c ) to two dramatic themes dealing with episodes of the Kr§na 
(Krishna) cult, while the fact that SaurasenI, the language of 
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The Classical Drama — The first drama of known author- 
ship, which appears among the and-century fragments mentioned 
above, is the Sanputra-prakaram of the Buddhist author A4va 
ghosa (1st century ad), dealing with the theme of conversion to 
Buddhism found also in his two poetic works Enough of the 
text remains to, show that the division into acts, the use of both 


prose and verse, and the appearance of a Prakrit speaking Vtdupka 
were features already well established in Asvaghosa’s time One of 
the other two fragmentary plays, depicting a religious allegory, 
represents a type of composition which was to culminate 111 the 
nth century Prabodhacandrodaya (The Rise oj the Moon of 
Knowledge ) 

Such are the first records of the drama and betw een ASvaghosa 
and Kalidasa no accurately datable work is known The 13 plays 
published at Trivandrum m 1912 were at one time attributed to 
Bhasa, whom Kalidasa mentions as a predecessor, but much has 
been said against this view Three of the plays, however, Svap- 
navasavadatta ( The Vision of V asavadaltd) , Pratijiiayaugandh- 
ardyana ( Yaugandhar ay ana’s Vows ) and Carudatta, are most 
probably, because of their literary qualities, to be ascribed to 
Bhasa The plot of the first two is taken up later in Ratnavali 
(The Pearl Necklace ), while the third foreshadows Mrcchakatika 
(The Little Clay Cart ) However uncertain the date and author- 
ship of the Tnvandrum plays may be, there is general agreement 
as to the position of the next writer who appears in Indian literary 
history Most scholars have placed Kalidasa’s date at approx- 
imately ad 400, and it is probable that he enjoyed the favour of 
the Gupta kings at their court in Ujjain The supreme figure m 
Sanskrit letters, Kalidasa is the author, among other works, of 
three dramas, one of which, Abhijiidnasakuntala, was known in 
Europe in 1789 (in English translation) and earned unstinted 
praise from Goethe, who possibly imitated its form in the open- 
ing scenes of Faust The play describes the love of King Dus- 
yanta for the fair Sakuntala, and the plot, a favourite one in 
Sanskrit drama, revolves around their first meeting, subsequent 
separation and final recognition and reunion Similar is the 
theme of V ikramorvait (Vtkrama and Urvasi), which tells of the 
love of the mortal king Pururavas for the divine nymph Urva£i, 
a tale as old as the Vedas, though it has lost some of its former 
effectiveness because of the demands of the courtly drama The 
third play, Mdlavikdgmmitra (Mdlavtka and Agnmitra) is of 
unequal merit 

Har?a, a 7th century king of northern India, is assured an im- 
portant place among Sanskrit dramatists for his Ratnavali, where 
the ever popular tnangle problem is posed and solved m Indian 
fashion King Udayana falls in love with a maiden of unknown 
descent, Sagarika, and causes great distress thereby to his queen 
Vasavadatta After many misunderstandings and jealous protests, 
the difficulties are resolved by Vasavadatta’s final acceptance of 
Sagarika, who turns out to be a princess, as a co wife Of the 
other two plays of Harsa, the Prtyadarhka is a more feeble treat- 
ment of the same theme, while the Nagdnanda (The Joy of the 
World of Serpents) describes a young lover’s self sacrifice for 
religious reasons, the ultimate reward of which is reunion with 
his beloved 

Bhavabhuti (8th century), whose dramas are generally con- 
sidered to rival those of Kalidasa, is nevertheless of more serious 
temperament The story of Rama and SIta, involving marriage, 
separation and reunion, which he dramatized in Mahaviracarita 
(The Fortunes of the Great Hero ) and its sequel, Uttararama- 
canta (The Later Fortunes of Rama), hailed by many as his 
greatest play, depicts a passion deeper and more enduring than 
the love affairs which form Kalidasa’s matenal Bhavabhuti’s 
third play, Mdlatimddhava (Malati and Madhava), follows the 
adventures of a young couple in overcoming the difficulties placed 
in the way of their marriage It is interesting in that it contains 
a subplot involving a second pair of lovers, but because of the 
looseness of its construction and its excessive length the play 
fails to be dramatically effective 

The Venisamkdra (The Binding of the Tress of Hair) of Bhatta 
Narayana, whose date cannot be later than a d 8oo, derives its 
matenal, m somewhat prolix and disjointed fashion, from the 
Mahdbharata The same fault is visible in the Bdlardmdyana 
(The Lesser Ramayana) and the incomplete Bclabfidrata (The 
Lesser Bharata) of RajaSekhara, but Rajasekhara wins an endur- 
ing place with his Karpuramanjarl ( The Camphor Clutter ) , a plav 
entirely in Prakrit, which takes up, once again, the Ratnavali 
theme 
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Paiticularly interesting because of their treatment aie the 
Mrcchakatika of Shdrika and the Madras ahfasa ( RaLuisa and 
the Seal) of Vis&khaditta The first is centred m bourgeois hfe 
and relates the courtship ind marnige of a noble Brahman, 
Carudatta, with a courtesan, V isintnsena ind the second aban 
dons the tnditional love interest, forming a well knit drama of 
political intrigue, with Canakja, the Machiavelli of Indian tales, 
as the prominent character 

A different but it one time popular type of drama is the bhana 
Only one character appears, the Vita, who carries on imaginary 
conversations about his adventures among the less reputable 
quarters of the big cities Four such plays were discovered and 
published in 192- under the general title Caturbhdm 

Finally, there is the late but important Prabodhacandrodaya of 
ICrjnarmsra (nth ccntuiy) A philosophical allegory with ab 
stract qu ilities as the characters, it portrays with much skill the 
strife of good and evil forces m man’s mind 

After the nth century and the Moslem invasions the Sanskrit 
drama suffered a decline, and most of the productions of the fol- 
lowing centuries are inferior to those of the great age The forms 
remained, but the inspiration was lacking, the romantic drama 
never again reached its former heights, KrsnamiSra, like Calderdn 
de la Barca, had no woithy successors, while plays like the bhana 
and the prahasana (farce) degenerated into mere crudities The 
new theatre of India was destined to arise out of the modern dia- 
lects 

Species of Drama — The Sanskrit drama, no less than San 
skrit poetry, has been subjected to the traditional Hindu criticism, 
a purely analytic process earned out with a regard for minutiae 
and fine distinctions unknown to other literatures Bharata’s 
Ndtyasastra, a large compendium of criticism on all the arts and 
the first authoritative work to survive, lays down the criteria 
for determining the mam types of drama These pedantic rules 
are further developed and elaborated m later works dealing ex- 
clusively with the theatre, notable among which are the Dasarupa 
( The Ten Forms [ of Drama]) (10th century) and the later 
Sahityadarpana ( The Mirror of Poetry), new divisions being 
added and general rules frequently being inferred from single 
instances 

Dramas are termed, jn a general manner, riipaka, of which ten 
species arc recorded, the division resting on the content, type of 
hero and sentiment (rasa) to be evoked Secondary types, termed 
uparupaka , also came to be classified, and of these 15 to 18 species 
are mentioned The highest form of rupaka is the rntaka , where 
the subject is legendary, the hero a royal or divine personage and 
the sentiment heroic or erotic ( Abhtjhdtiafakuntala , Mahavira • 
canta ), Another form, tie prakarana, is similar m theme, but 
the mam characters are drawn from ordinary society {Mrc- 
chakattka, MalaUmadhava) Among the uparupakas may be men- 
tioned the bhana and, on a still lower scale, the prahasana or farce 

What is remarkable to the western nund m this classification 
is not merely the elaborate nature of the criteria, but the very 
basis of the criticism The division into tragedy, tragicomedy 
and comedy which has developed in the west is irrelevant m the 
case of Sanskrit drama The tragic denouement of a play was 
expresslyprohibitcd, and whatever the sufferings of the characters 
during thlfecourse of the play, a happy ending was considered 
essenUalf iMpp if it involved the introduction of deus ex machma 
Again, whemijS m western drama importance is placed on a plot 
worked Out through psychological conflict, the chief aim of the 
Sanskrit theatre was to moke a sen* i merit nr rasa, of which more 
than eight types have been classified f or this rta-on iht Hindu 
p'ay approximates more c'oselj to tne dram ilit poem of notin' 
literature Apart from the basei types of iiperupak'’, whuh did 
nor conform to the main rules of the dr m- the Hindu theatre 
was designed to satisfy the tastes of an intill'ctj'l a-isiocraey 
usverv Me was bound up with the irtiresta of 1 .aituied 'kin-.kr,.. 
sofa king minority 

Stmcttttt — The Indian plat htg.ns generilly wnn a benedn 
tioia (iwmfi) wh'.h is M'oaed n\ ■ pioliw (priUKunu) atun 
the stage manager < uitiaah Ira) mg n<,,u>i >< p ,m with . it 
or more of the cast 10 mtrnduu. tl L 'ul>,eit muter of tin ni«y 


The play itself is divided into acts ( anka ), which vary considerably 
in number from play to play Characteristic is the use of both 
prose and lyrical verse in Sanskrit diama, while the appearance 
of Prakrit, or dialect, beside Sanskrit, the lattei spoken by the 
heio and the chief male characters, is a noteworthy feature The 
heroines and, in general, all the female chaiacters speak Prakrit, 
usually SaurasenI, while Maharastn is used for the songs Prakrit 
is also spoken by the Vidusaka , a Brahman who is represented as 
the hero’s friend He is an important character in the play and 
bears a certain resemblance to the fool of the Elizabethan stage 
His attempts to further the hero’s love intngues are usually mis 
placed, and his remarks are designed purely to raise laughter 

Scenery was not used, since, although types of stage were 
described m the dramatic treatises, plays were generally pei 
formed at royal courts or in the open an Change of scene, which 
was freely permitted, was therefore indicated in the text Dura 
tion of action, the unity ot which was enjoined but, unfortunately, 
not always followed in practice, was usually limited to one year, 
while the length of an act was not to be more than 24 hours 
Death and violence were prohibited on the stage and practices 
such as kissing and eating were not approved 

Summary — The Indian drama moves and has its being in 
an idealistic atmosphere and treats its problems with an acute 
perception of the workings of human passion Love and heroism 
are its most popular themes, and these are portrayed within the 
range of a clearly defined and complete philosophy, which allows, 
nevertheless, for the intervention of fate 01 divine decree Nature 
is the storehouse whence the Indian poet draws his wealth of 
imagery, and it is in lyrical scenes, such as the meeting of 
Dusyanla and Sakuntala, that the Indian drama makes its par- 
ticular appeal to the western reader Despite the restrictions 
imposed on it by its limited audience, and despite the fact that 
it is built up not only on an alien system of philosophy but on 
an outlook and a standard of comparisons drawn from a vastly 
different environment, the Hindu theatre nevertheless will amply 
reward him who gives it his attention, for it is worthy to rank 
high among the dramas of the world 
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PERSIAN DRAMA 

Persian bteratuie, until late m the 19th century, exhibits no 
true dramatic form, either borrowed or of its own invention, which 
would allow of comparison with the Greek tragedies or the great 
dramas of western Europe In virtually all other fields of litera- 
ture— the epic and the lyric m particular, but also the narrative, 
the memoir, the essay and the fantasy — some comparison could 
be drawn, though the canons applying on either side are utterly 
at variance in most cases, but the dramatic, in Persia as indeed 
throughout most of the Islamic world, seems to have struck no 
clear responsive chord in the creative mmd That the Arabo- 
Persian civilization of the 8th-ioth centuries should have worked 
every vein of Greek treasure but the dramatic is, however, con- 
siderably less of an enigma , for, in the Byzantine Hellenic world 
with which that civilization was m such fruitful contact, though 
science and philo'ophv still llnunshul abundantly, the addition 
01 Greek diana vis long c't/'d 

lhirc 1 nevertheless m tin, Persian character a powir’ul his- 
trionic trait to , hich aU travellers f-om ‘he time of Heiodotus 
onvard, hive boric bodi direct ind 1 idirect wanes-, and this has 
tended, lor centuries pas', to find its e-rpicssni' ,n the religious 
‘ Ttlodivn?” (Utv\ah, Touring or condolences) and the 'lap 
'tnl lomedv (tatrasha, spectacle or taal’d, nunnery) 

Jlie 101 •ne r is commonly a-'erted to he in its present lorm at 
m\ iali httle o’der thm the Me 18th cent irv, but 11 i 3 s j, c to 
. su.i ‘ 1 1 one t'triblv moic vcnerjijli ancc-tn mi if ihan ihi<- It 
P'o'mIiIv net. ul is ‘rs‘ poverftil mpulse ULer ti.e I'leiUifm 
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hon ot Shi'ite Islam with Persian nationalism, an ancient, often 
blighted hope which became a successful official policy under the 
bafawi dynasty C 16th— 17th centuries; Such plivs, forming part 
of the Mnhanam (holy month) rebgious celebrations, tell of the 
“martyrdom” of A1 Husayn, the younger son of Ah and retro 
spective focal point of Sbi'ite aspiration — how, in his final struggle 
at Karbala 111 680, he fought against pitiless odds, both natural 
and human, until with a tiny band of futhful followers he even 
tually succumbed to the forces of the “accursed Yaald ” Though 
lacking the essentially dramatic development of the Christian 
Passion narratives, the tale is told and played with such lyrical 
intensity and such epic force as to spare none of the feelings of 
the devout audience, many of whom, indeed, often discard then 
semipassive lole tor one of active participation drawing thar 
own blood with knives and chain scouiges and chinting hypnotic 
letiains until, not seldom, oblivion supervenes Under Riza bhih 
Pahlavi such spectacles were forbidden as degrading to Persian 
honour in the eyes of the modem world, but after his abdication 
in 1941 they were revived with considerable success as (ironically 
enough) a triumphant affirmation jf Persian national pnde in all 
its politico religious fervour 

flic ‘Inockabout” comedy bears easy comparison with the 
commedta dell’ arte and the Punch and Judy show equally is 
regards themes, techniques and players (indny of whom are of 
gypsy stock) Literary allusions to it would seem to carry it back 
in one form or another for nearly a millennium, but it is almost 
certainly, of its simple yet steieotyped nature, much older than 
that Despite increasingly unfavorable conditions it is still to 
be found, particularly in the provinces 

The modern Persian drama, though attempting more and more 
to use native material, is (like its Aiabic counterpart; an almost 
wholly foieign import ition, indeed, it would scarcely be unfair 
to suggest that it is composed for the most pait of translations 
and free adaptations, particularly from the Fiench The comedy 
of manners has found the widest popularity, probably as repre- 
senting an easily assimilated extension of the native farce, trans 
planted into the plebeian playhouses (tamdshakhanah) that 
accommodated its predecessor, it gives every promise of thriving 
The more serious type of “problem play” is seldom performed, 
and an attempt to introduce the opera failed 

Bibliookaphy — I n many respects out of date, and almost wholly 
confined to the fa zi\ah T JP Hughes, A Dictionary oj Islam (London, 
1885, reprinted 191s), articles on Muharram, ta'siyah, A1 Husavn, etc , 
Sir Lewis Pcllv, Miracle Play of Hasan and Ilusayn (London 1879), 
A Chodzko, Jhhtre Petsan (Pans, 1878), E G Browne, Literary 
History of Persia, paiticularly vol 1 dnd iv (Cambudge, , H de 
Generet, Le Martyre d’AliAkbar (Pans, 1947) (G M Ws ) 

MEDIAEVAL DRAMA 

In the midst of the condemnation with which the Chris 
tian church visited the stage, we find such works as the Xpioros 
-irkcrxuv ( Passion oj Christ ), formerly attributed to St Gregory 
Nazianzen, and the Querolus, long fathered upon Plautus himself, 
which were doubtless mostly written for educational purposes 
The same was probably the design of the famous “comedies” 
of Hroswitha, the 10th-century Benedictine nun of Gandersheim, 
m Eastphahan Saxony While avowedly imitated m form from 
the comedies of Terence, these religious exercises derive their 
themes — martyrdoms ( Galhcanus , part 11, Sapienha) and mirac 
ulous or otherwise startling conversions ( Galhcanus , part i, 
Callimachus, Abraham, Paphnutius ) — from the legends of Chris- 
tian saints Thus, from perhaps the glh to the 12th centuries, 
Germany and France and, through the latter, England, became 
acquainted with the literary monastic drama Thus the Play oj 
St Katharine was acted at Dunstable about the year mo in 
“copes” by the scholars of Geoffrey, the Norman, afterward 
abbot of St Albans, and was certainly not regarded as a novelty 

From about the 6th to the nth century the Latin and the 
Teutonic elements of mediaeval “minstrelsy ’ more or less im- 
perceptibly coalesced The traditions of the disestablished vnmus 
combined with the "occupation” of the Teutonic scop, who is 
found under this name or that of the “gleeman” in Anglo Saxon 
literature, before it fell under the control of the Christian church 
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How iai these joculators kept alive the ustpe ol entutainments 
more essentially drunatic than the minor varieties ot ihen pei- 
lorniances, we cannoL sav In different counlncs these enter- 
tainers suited themselves to different tistc'- and to ditleient 
hleiary tendencies The liLeratuie of the tioubadoais of Prov- 
ence whieh communicated itself to Spain ind Italy, came into 
only isolated contact with the beginnings ot the idigious drama, 
in northern France the jongleurs, as the joeulatois were now 
called, were confounded with the tiouvhes (q v ) As appointed 
servants of paiticular households they were there and afterwaid 
in England, called menestials (iiom nmusieriales) or minstrels 
In England such accomplished minstrels enjoyed the favour of 
the Noiman, Angevin and Planfagenet kings But Ihue, as else- 
where the liumblei members of the enft spent their lives in 
strolling from cattle to convent, from v ill age green to city street, 
cvhibiting their skill is dancers, tumbleis ind jugglers piopei and 
is masquers and conductors of bears and other dumb conlribu- 
tois to popular wonder and meinment 

Pagan Elements — From the days ot Gregory the Gieat, the 
western chuich tolerated and even ittraeted to its own festivals 
popular customs which were in truth lehcs ot heathen ritual 
Such were the Mithraic feast of Dec 25, or the egg ot Eostre 
tide, and a multitude of Celt c or teutonic agucultural cere 
monies of a semidiamitu. natuie — such as piocessions of beasts 
or men m beast mask.,, dressing trees with flowers ind the like, 
but above all, ceremonial dances often in disguise The sword 
dance, recorded by Tacitus, of which an important feature was 
the symbolic threat of death to a victim, endured (though it is 
rarely mentioned) till the later middle ages by which time it 
had attracted to itself a variety of additional features and of 
characters familiar as pace eggers, mummers and morris dancers 
(probably of distinct ougin) 

The dramatic ‘ expulsion of death,” or winter, by the destruc- 
tion of a lay figure — common through western Europe about the 
8th century — seems connected with a more elaborate rite, in whLch 
a disguised performer (who perhaps ouginally represented sum- 
mer) was slam and afterward revived (the Pjingstl, jack in the 
green or Green Knight) This representation after icquiung a 
comic complexion, was annexed by the chancter dancers, who 
about the 15th century took to adding stilt livelier incidents from 
songs treating of popular heroes, such as St George and Robin 
Hood, which latter found a place in the festivities of May day 
with their centril figure, the May queen The feast of fools (or 
asses), which enjoyed the greatest popularity in France (though 
protests against it are on record from the nth century till the 
17th) was well known from London to Constantinople It was 
probably derived from the ancient Kalend feasts In the 16th 
century the feast of fools was combined with the elaborate fes- 
tivities of the 12 Christmas feast days — the season when through- 
out the previous two centuries the “mummers” especially 
flourished, who m their disguisings and vtseres began as dancers 
gesticulating in dumb show, but ultimately developed into actors 
propel 

Christian Elements — Thus the literary and the professional 
element, as well as that of popular festive usages, had survived 
to swell the mam stream of the early Christian drama, which 
had its direct source in the liturgy of the church itself The 
service of the mass contains in itself dramatic elements, and at 
a very early penod — certainly already in the 5th century — it was 
usual on special occasions to illustrate the Gospel narrative by 
living pictures accompanied by songs The insertion, before or 
after sung portions of the service, of tropes, originally one 01 
more verses of texts, usually serving as introits and in connection 
with the Gospel of the day, and recited by the two halves of the 
choir, led to dialogue chanting, and this was frequently ac- 
companied by illustrative action, such as drawing down the veil 
from before the altar 

This practice of interpolations m the offices of the church, 
which is attested by texts from the 9th century onward (the 
so-called “Winchester hopes” belong to the 10th and nth), pro- 
gressed till the liturgical mystery — the earliest form of the Chris- 
tian drama — was gradually called into existence, As early as the 
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10th century on great ecclesiastical festivals the priests per- 
formed in the churches these offices (ns they were called) The 
whole Easter storv, fiom the burial to Emmius was thus pre- 
sented, the Maries and the ingel adding their lyrical plaiictus, 
while the surroundings of the Nativity — the Shepherds, the Inno- 
cents, etc — were linked with the Shepherds of Epiphany by a 
recitation of “Prophets,” including Virgil and the Sibyl Before 
long, from the nth century onward, mysteries, as they were 
called, were produced in Trance on scuptural subjects such is 
the Wise and Foolish Virgins Adam (with the fall of Lucifer), 
Daniel, Lazarus etc These mysteries and miracles being as \et 
represented by the cleigj ontv, the language in which they were 
usually written is Latin, the eirliest example in the vernacular 
being the nth-century mystery of the Resurrection 

Mysteries, Miracles and Moralities — It is usual to divide 
the productions of the mediaeval religious drama into three classes 
The mysteries proper deal with scriptural events only, and set 
forth with the aid of the prophetic history of the Old Testament 
and the fulhlhng events of the New the central mvstery of the 
Redemption of the world, as accomplished by the Nativity, the 
Passion and the Resurrection But in fact these were not kept 
distinctly apart from the miracle plays, or miracles, which are 
strictly spe iking concerned with the legends of the saints Thirdly, 
the moralities, or moral plays, teach and illustrate the same truths 
allegorically, their characters being personified virtues or qualities 

As the plays grew more elaborate and their spectators more 
numerous, they began to be represented outside as well as in 
side the churches, at first in the churchyards, and in the vulgar 
tongue A Beverley Resurrection play (c 1220) and some others 
are bilingual Miracles were less dependent on this connection 
with the church services than mysteries proper, and lay associa 
tions, guilds in particular, soon began to act plays in honour of 
their patron saints in or near their own halls Lastly, as some 
of these characters came to be depended on by the audiences 
for conventional extravagance or fun, every new Herod seeking 
to out Herod his predecessor, and the devils asserting themselves 
as indispensable favourites, the comic element m the religious 
drama increased, and that drama itself grew more profane The 
endeavour to sanctify the popular tastes to religious uses, which 
connects itself with the institution of the great festival of Corpus 
Chnsti (1264, confirmed 1311), when the symbol of the mystery 
of the Incarnation was borne in solemn procession, led to the 
closer union of the dramatic exhibitions (hence often called 
processus ) with this and other religious feasts, but it neither 
limited their range nor controlled their development 

Prance— In France, where dramatic performances had never 
fallen entirely into the hands of the clergy, the progiess was 
speediest and most decided toward forms approaching those of 
the modern drama The earliest play in the French tongue, how- 
ever, the 12th century Adam, supposed to have been written by a 
Norman in England (as is a fragmentary Risurreclton of much 
the same date), still reveals its connection with the liturgical 
drama Jean Bode! of Arras’ miracle play of St Nicolas (be 
fore 1205) is already the production of a secular author, and has 
some realistic features On the other hand, the Theophtlus of 
Rutebeuf (d c 1280) treats its Faustlike theme m a rather 
lifeless form but fn a highly religious spirit, and belongs to the 
cycle of miracles of the Virgin, of which examples abound 
throughout this period Easter or Passion plays were fully cstab 
hshed in the towns of France by the end of the 14th century , 
ahd m 140a the Confrdne de la Passion obtained a royal privilege 
for their performance 

Of these senes of religious plays perhaps the most notable (c 
1450) is that by Amoul Grebsn, a canon of Le Mans Its revision, 
by Jean Michel (first performed at Angers in i486), was very 
popular Still more elaborate is the Rouen Christmas mystery 
of #od the celebrated Myst&rc du Vial Testament, produced 
at Abbeville m 1458 and performed at Pans m 1500 Most of the 
Provencal Christmas and Passion plays date from the 14th 
century, as well as a miracle of St Agnes The miracles of samts 
were popular in all parts of France, and the diversity of local 
colouring contributed materially to the growth of the early French 
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The earliest known secular plays presented by university stu 
dents in Trance were moralities, performed in 1426 and 1431 
These plays depicting the struggle between good and evil in the 
human soul, become more frequent from about this time Now 
it is (at Rennes in 1439) the contention between Bien avis t and 
Mai avtse, now, one between I’homme juste and I’homme man 
dam Political and social problems are likewise similarly treated, 
the My st ere du Concile de Bale — a historical morality-dates 
back to 1432, and in 1507 there is even found a hygienic or ab 
stincnce morality (by N de la Chesnaye) in which ‘Banquet” 
enters into a conspiracy with “Apoplexy,” “Epilepsy’ and the 
whole regiment of diseases 

Trom the beginning of the 14th century onward the famous 
Iratermty of the Bnsoche (clerks of the parlement ind the 
chattlet ) had been entrusted with the conduct ot popular festi 
\ ils at Pins, and had performed plays But after the Cotifrent 
de h Passion had monopolized the religious drama, the basojitms 
confined themselves to moralities and farces, m which po 
hue d satire found a place A third association, the Enfants S ins 
Souci, had, apparently also early in the 15th century acquired 
celebrity by its performances of short comic phis called sottiA, 
not very distinct from the farces of the Basoche Other con 
fraternities and associations readily took a leaf from the book 
of these devil may c ire good fellows and interwove their re 
ligious and moral plays with comic scenes and characters from 
actual bfe, thus unconsciously preparing the transition to the 
regular drama 

The earliest known example of a serious secular play written 
in the French tongue is the Estoire de Grtseldis (1393) which 
is largely indebted to Petrarch The Mystere du siege d'Oi leans, 
on the other hand, written about half a century later, in the epic 
tediousness of its manner comes near to a chronicle history, 
and interests us chiefly as the earliest of many efforts to bring 
Joan of Arc on the stage Jacques Milet’s celebrated mystery 
of the Destruction de Troye la Grant (1452) seems to have been 
addressed to readers and not to hearers only The beginnings of 
the French regular comic drama are more difficult to ascertain 
But there is ample evidence that the most famous of all mediaeval 
farces, the immortal Matstre Pierre Pathelm (otherwise L’Avocat 
Pathehn), was written before 1470 and acted by the basochtens, 
and we may conclude that his delightful story of the biter bit 
and the profession outwitted typifies a multitude of similar comic 
episodes of real life, dramatized for the delectation ot clerks, 
lawyers and students and of all lovers of laughter 

Other Countries — In the neighbouring Netherlands many 
Easter and Christmas mysteries are noted from the middle of 
the 15th century, and with them the celebrated series of the 
Seven Joys of Mary To about the same date belongs the small 
group of obele spelen (as who should say plays easily managed), 
chiefly on chivalrous themes The moralities were specially culti 
vated dunng this century by the Redenjkers (rhetoricians) — 
civic associations which cultivated learned poetry and took an 
active share m the festivals that formed one of the most char- 
acteristic features of the life of the Low Countries fimong these 
moralities was that of hkkerlye (printed 149s), which is regarded 
as the original of the finest of English moralities Everyman 

In Italy traces of the liturgical drama are few and confined 
to the northeast The collective mystery so common in other 
western countries, is represented by a single example only— a 
Passione di Gcsu Cnsto, performed at Revello in Saluzzo in the 
15th century — though there are some traces of other cyclic 
dramas of the kind The Italian religious plays, called figure when 
on Old, vangelt when on New, Testament subjects, differ from 
those of northern Europe chiefly by the lesser degree of coarseness 
m their comic characters, and seem largely to have developed 
from the processional element in the festivals of the church 
Besides such processions as that of the Three Kings at Epiphany 
in Milan, there were the penitential processions and songs ( laude ), 
which at Assisi, Perugia and elsewhere already contained a dra- 
matic element, and at Siena, Florence and other centres these 
again developed into the so-called ( sacre ) rappresentastoni Such 
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a piece was the San Giooanm e San Paolo (1489), by Lorenzo 
the Magnificent, another was the Santa Feodora, by Luigi Pulci 
(d c 1484), San Giovanni Gualberto (of Florence) treats the 
religious experience of a latter day saint, Rosana e Uhmento is 
a love story with a Christian moral Passion plays were per 
formed at Rome in the Coliseum by the Compagma del Gon 
f alone, but there is no evidence of this before the end of 
the 15th century In general, the spectacular magnificence of 
Italian theatrical displays accorded with the growing pomp of 
the processions, both ecclesiastical and lay, called trionfi already 
in the days of Dante, while the religious drama gradually ac- 
quired an artificial character and elaboration of form assimilating 
it to the classical attempts, to be noted below, which gave nse 
to the regular Italian drama 

In Spain hardly a monument of the mediaeval religious drama 
has been preserved There is manuscript evidence of the nth 
century attesting the early addition of dramatic elements to the 
Easier office, and a Spanish fragment of the Three Kings 
Epiphany play, dating from the 12th century, is one of the very 
earliest examples of the mediaeval drama in the vernacular But 
that religious plays were performed in Spain is clear from the per- 
mission granted by Alphonso X of Castile (d 1284) to the clergy 
to represent them, while prohibiting juegos de escarmo (mocking 
plays) 

The German religious plays in the vernacular, the earliest of 
which date from the 14th and 13th centuries and were produced 
at Trier, Wolfenbuttel, Innsbruck, Vienna, Berlin, etc , were of 
a simple kind, but in some of them, though they were written by 
clerks, there are traces of the minstrels’ hands The play of The 
Wise and the Foolish Virgins, in a Thunngian manuscript thought 
to be as early as 1328, a piece of remarkable digmtj , was evidently 
based on a Latin play In the same century miracle plays began 
to be performed in honour of St Catherine, St Dorothea and 
other saints The Corpus Chnsti plays, or Froknleichnomssptele, 
are notable, since that of Innsbruck (1391) is probably the earliest 
extant example of its class 

The number of nonscriptural religious plays in Germany was 
much smaller than that in France, but the theme of the last judg- 
ment was common in Germany in the later middle ages Of this 
theme Antichrist may be regarded as an episode, though in 1469 
an Antichrist appears to have occupied at Frankfurt four days in 
its performance The earlier (12th century) Antichrist is unique 
of its kind, this political protest breathes the Glnbelline spirit of 
the reign (Frederick Barbarossa’s) in which it was composed 
While the Shrove Tuesday plays ( Fastnachtsspiele ) of the pro- 
fessional strollers ( fahrende Leute) reproduced the practical fun 
of common life, they occasionally, as in the Lubeck Fastnachts- 
spiel of the five virtues, contained an element of the morality, but 
the main productivity of the writers of moralities and cognate 
productions falls into the periods of Renaissance and Reformation 

The performance of miracle plays is traceable m Sweden m 
the late 14th century, and the Germans who immigrated into the 
Carpathian lands, and into Poland m particular, in the later 
middle ages brought with them their religious plays This fact 
is the more sinking, as, though Czech Easter plays were per- 
formed about the end of the 14th century, none are known among 
the Magyars or among their neighbours of the eastern empire 

Religious Drama 10, England. — Coming now to the English 
religious drama, we find that from its extant literature a fair 
general idea may be derived of the character of these mediaeval 
productions The miracle plays, miracles or plays (these being 
the terms used in England) of which we hear in London in the 
12th century were probably written in Latin and acted by 
ecclesiastics, but in the following century mention is made — in 
the way of prohibition — of plays acted by professional players 
In England as elsewhere, the clergy either sought to control the 
religious plays, which were occasionally acted in churches even 
after the Reformation, or else reprobated them, with or without 
qualifications In Cornwall miracles in the native Cymric dialect 
were performed at an early date in extensive amphitheatres con- 
structed for the purpose — two of which, at St Just near Penzance, 
and Perranzabuloe, are still extant, but the miracles which have 


been preserved are apparently copies of English or FLcnch 
originals 

The flourishing period of English miracle plays begins with the 
practice of their performance by trading companies in the towns 
Of this practice Chester is said to have set the example (1268-76), 
which was followed by many other towns These towns with their 
neighbourhoods include, starting from East Anglia, where the 
religious drama was particular'y at home Wymondham, Nor 
wich, Sleaford Lincoln, Leeds, Wakefield, Beverley, York, New 
castle upon-Tyne, with a deviation across the border to Edinburgh 
and Aberdeen In the northwest they are found at Kendal, Lan 
caster, Preston Chester, whence they may be supposed to have 
migrated to Dublin In the west they are noticeable at Shrews 
bury, Worcester and Tewkesbury, in the midlands at Coventry 
and Leicester, in the east at Cambridge and Bassingbourne, Hey 
bridge and Manningtree, to which places have to be added Read 
ing, Winchester, Canleibury and London, in which last the per 
formers were the parish clerks Tour collections, in addition to 
some single examples of such plays, have come down to us the 
I ork plays, the so called Towneley plays, which were probably 
acted at the fairs ot Widkirk, near Wakefield, and those bearing 
the names of Chester and of Coventry Their dates are more 
or less uncertain, that of the York seems to be earlier than that 
of the Towneley, which were probably put together about the 
middle of the 14th century, the Chester may be ascribed to 
the 14th or early 15th, the body of the Coventry to the 15th or 
16th Many of the individual plays in these collections were 
uoubtless founded on French originals, others are taken direct 
from Scripture, from the apocryphal gospels, or from the legends 
of the saints Their characteristic feature is the combination of 
a whole senes of plays into one collective whole, exhibiting the 
entire course of Bible history from the creation to the day of 
judgment The oldest of the series — the York plays — exhibits a 
fairly close parallel to the scheme of the Cursor mutidt (q v ) 
Among the isolated plays may be mentioned The Harrowing of 
Hell and several belonging to a senes known as the Digby Mys- 
teries, including Par/re’s Candlemas Day (the massacre of 
the Innocents) and the miracle of Mary Magdalene Of the 
so called “paternoster” and “creed” plays (which exhibit the 
miraculous powers of portions of the church service) no example 
remains, though of some we have an account, the Croxton Play 
of the Sacrament, the late 15th century manuscript of which is 
preserved at Dubkn, exhibits the triumph of the holy wafer over 
wicked Jewish wiles 

Each play was performed by the representatives of a particular 
trade or company, after whom it was called the fishers’ glovers’, 
etc , pageant, a general prologue was spoken by a herald As 
a rule the movable stage sufficed for the action, though we find 
horsemen riding up to the scaffold, and Herod instructed to “rage 
in the pagond and in the strete also ” There is no evidence that 
the stage was, as m France, divided into three platforms with 
a oark cavern at the side of the lowest, appropriated respectively 
to the Heavenly Father and his angels, to saints, to mere men and 
to souls in hell But hell was frequently displayed in the English 
miracles, with or without fire in its mouth 

The costumes were m part conventional — divine and saintly 
personages being distinguished by gilt hair and beards, Herod 
being clad as a Saracen, the demons wearing hideous heads, the 
souls black and white coats according to their kind and the angels 
gold skins and wings The plays contained an element of humour, 
often broadly farcical, but much that seems ludicrous or coarse 
to modem standards of taste would not have so struck contem- 
poraries The York Corpus Chnsti plays (48) are comparatively 
free from the tendency to jocularity and vulgarity observable m 
the Towneley, several of the plays concerned with the New Testa- 
ment and early Christian story are, however, in substance common 
to both senes The Towneley plays or Wakefield mysteries (32), 
composed by the friars of Widkirk or Nostel, are of a popular 
character, and are superior m vivacity and humour to both the 
later collections The Chester plays (25) were indebted to the 
My stir e du Vieil Testament and to earher French mystenes, they 
are less popular in character than the two earlier cycles, and on the 
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whole undistinguished by pathos or humour While these plays 
were performed at Whitsuntide, the Coventry plays (42) were 
Corpus Chnsti performances They are far more effectively 
wntten than the Chester plays, and occasionally nse to real dra- 
matic force In the Coventry series there is already to be observed 
an element of abstract figures, which connects them with the 
mo rah ties 

English Moralities — The moralities corresponded to the love 
for allegory which, while dominating the whole field of mediaeval 
literature, was nowhere more evident than m England Moreover, 
a specially popular element was supphed to these plays in a 
character borrowed from the miracles and usually provided with 
a companion whose task it was to lighten the weight of such ab 
stractions as Sapience and Justice These were the Devil and his 
attendant, the Vice, of whom the latter seems to have been of 
native origin, and, as he was usually dressed m a fool’s habit, was 
probably suggested by the custom of keeping an attendant fool 
at court or m great houses The Vice had many aliases (Shift, 
Ambidexter, Sin, Fraud, Iniquity, etc ), but his usual duty was to 
tease the Devil his master for the edification and diversion of 
the audience He was gradually blended with the domestic fool, 
who survived in the regular drama 
The earlier English moralities — from the reign of Henry VI 
to that of Henry VII — usually allegorize the conflict between 
good and evil m the mind and life of man, without any side 
intention of theological controversy Such also is still essentially 
the purpose of the extant morality, Magnyfycence, by Henry 
VIII’s poet, the witty Skelton Everyman (c 1529), perhaps 
the most perfect example of its class, contains passages cer- 
tainly designed to enforce the specific teaching of Rome But 
its Dutch original was wntten at least a generation earlier, and 
could have no controversial intention On the other hand, R 
Wever’s Lusty fuventus breathes the spirit of the dogmatic 
reformation of the reign of Edward VI Theological controversy 
largely occupies the moralities of the earher part of Elizabeth’s 
reign, and connects itself with political feeling in Sir David 
Lyndsay’s Sattre of the Three Estaitis, wntten and acted (at 
Cupar, m 1539) on the other side of the border, where the 
religious drama proper had been extinguished by the Reforma- 
tion Only a single English political morality proper remains to 
us, which belongs to the beginning of the reign of Elizabeth 
(Albyott Knight) Another senes connects itsfcif with the ideas 
of the Renaissance rather than the Reformation, treating of 
intellectual progress rather than of moral conduct, this extends 
from the reign of Henry VIII to that of Elizabeth Besides 
these, there remain some Elizabethan moralities which have no 
special theological or scientific purpose, and are none the less 
lively in consequence 

The transition from the morality to the regular drama m 
England was effected, on the one hand, by the intermixture of 
historical personages with abstractions— as in Bishop John Bale’s 
Kyngjolan (c T 57?) — which easily led o\er to the chronicle his- 
tory, on the iPher, bv the introduction of tjpes 01 ical life b\ tin 
side ot abstract figures Tins latter tendency is observable. 111 
several of the 16th-century moralities, but beinre most of these 
were written, a further step had been taken b> a man of genius, 
John Heywood (b c 1500, d between 1577 .*nd 158;), whose 
“interlude*’’ were short farces in the I rench manner lhywood’s 
interludes dealt entirely with real— very real— rm.11 uid women 
Other writers, such as T Ingdmid, took the same direction, and 
the allegory of abstractions was thus undermined on the stage 
Thus the interludes facilitated the advent of comedy, without hav- 
ing superseded the earher form Both moralities and miracle plays 
survived into the Elizabethan age after the regular drama had 
already begun its course. 

Bn«X0oM>fiv —The following works treat of the mediaeval drama, 
rdlgious or secular R Anz, Die latdnuchen Mag.erspiele (Leipagl 
ryas), B. K. Chamber*, The Medieval Stage, 1 vol, blbl (1903), 
E. de Cmt»emaker, Dr amts ktwgtques du moyen Age (1861), P 
IJsmiirfl, Tlmtri hUirgici qwse Latuta supersunl monumenta (Caen and 
de ta . Pohu Mur gwe les Tropes 
A Miracle Plays and Sacred Dramas, Eng trails 

(1880); Hikrluj, Versus et ludi, e& by Cbampollion Figeae ({838}$ R, 


Froning, Das Drama des Mittelallers, 3 vol (Stuttgait, 1891, etc ) 
Edwin Norris (ed and trans ), Ancient Cornish Drama, 2 vol (1859) , 
W Hone, Ancient Mysteries Described (1823), A von Keller, Fast- 
nachtssptele aus dent 15 Jahrhundert (Stuttgart, 1838) , F J Mone, 
Schausjnele des Mittelalters, 2 vol (Karlsruhe, 1846) , J de Roths- 
child (ed), Le Mystire du Vtetl Testament, 6 vol (1878-91), M 
Sepet, Le Drame chritien au moyen Age (1878), Ongmes du thi&tre 
moderne (1901), Les drames hturgtques (igoi), T Wright, Early 
Mysteries and Other Latin Poems of the nth and 13th Centuries 
(1838), C.A G von Zezschwitz, Das mtttelallerltche Drama (Leipzig, 
1881) , G la Piana, Le rappresentaztoni sacre netta letteratura bizantma 
(Grottaferrata, 1912) , Allardyce Nicoll, Masks, Mimes and Miracles 
(1931) , Hermann Reich, Der Mmus, 2 vol (Berlin, 1903) , K Young, 
The Drama of the Medieval Church (Oxford, 1933), Some Texts of 
Ltturgtcal Plays (1909) 

For French mediaeval drama in particular, see L Clfidat, Le ThiAtre 
en France an moyen Age (1896) , E Fournier, Le ThiAtre jianfais avant 
la Renaissance (1872) , G Paris and U Robert (eds ), Miracles de 
Notre Dame par personnages, 8 voL (1876-93), L J N Monmerqud 
and F Michel, ThiAtre frangais au moyen Age (1839) , L Petit de 
Jullcville, Histoire du thiAtre en France au moyen Age, 5 vol (1880- 
86) , E L N Viollet-le-Duc, Ancten thiAtre frangats, 10 vol (1854- 
57) . A Jeanroy, Le ThiAtre reltgteux en France du XI au XIII sticles 
(Pans, 1923) 

For the mediaeval Italian in particular, see A. d' Ancona, Sacre rap- 
presentaziom det secoh XIV XV e XVI (Florence, 1872) , Mario Apol 
lomo, Stona del tealro italmno, vol 1 (Florence, 1928) , V de Bar 
tholomaeis, Li origin! della poesia drammatica italmna (Bologna, X924) 

For mediaeval English In particular, see Ahn, English Mysteries and 
Miracle Plays (Trfcves, 1867) , S W Clarke, The Miracle Play in Eng- 
land (1897) , F W Fairholt, Lord Mayor's Pageants, 2 vol (1843-44), 
A W Pollard, English Mirade Plays, Moralities and Interludes, 8th ed 
(1927), T Wnght (ed ), Chester Plays, 2 voL (1843), re-ed by H 
Denoting (part only) (1893), K S Block (ed), Ludus Cove.ntriae 
(1932), T Sharp, Coventry Plays, Dissertation on the Pageants or 
Mysteries at Coventry (Coventry, 1825) F J Furmvall (ed ), Digby 
Plays (1896) , G England and A W Pollard (eds ), Towneley Myster- 
ies (1897) , L T Smith (ed ), York Plays (1885) , 0 Waterhouse (ed ). 
The New-Cycle Mystery Plays (1909) , W W Greg, Bibliographical 
and Textual Problems of the English Miracle Cycles (1914) , S B 
Hemingway, English Nativity Plays (1909) 

For mediaeval German in particular, see F J Mone, Allteutsche 
Schausptele (Quedlmburg, 1841), H Reidt, Das get stltche Schausptel 
des Mittelalters in Deutschland (Frankfurt, 1868) , E Wllken, Gesch 
der getstltclten Sptele in Deutschland (Gottingen, 1872) 

The revival of the classical drama in the Renaissance age is treated 
In P Bahlmann, Die Ertteuerer des antiken Dramas und ihre erslen 
dramaltschen Versuche, 1314-1478 (Munster, 1896) , A Chassang, Des 
essats dramaltques imitis de I’antiqutti au XlV e et XV e sticle (1832), 
V de Amitis, L’lmitazione lalina nella commedta del XVI secolo (Pisa, 
1871) 

Both the mediaeval and portions of the later drama arc treated in 
W Cloetta, Bctiragt sur Lilteralurgeschtchle des Mittelalters und der 
Renaissance, 2 vol (Halle, 1890-92), W Creizenach, Geschichte des 
ncueren Dramas, vol i-ui (Halle, 1893-1903), R Prolss, Geschichte 
des ntueren Dramas, 3 vol (Leipzig, 1881-83) See also L V Gofflot, 
Le ThiAtre au collige, du moyen Age A nos jours, preface by Jules 
Clarctie (1907) (J R A N , X ) 

THE MODERN NATIONAL DRAMA 
ENGLISH DRAMA 

Early Tudor Drama — Modem investigation has shown that 
English secular drama takes its beginning from the earliest Tudor 
period, and m all probability from the end of the 15th century 
Fulgens and Lucres (a copy of which came to light m 1919), an 
interlude by Henrv Medwall, chaplain to John Cardinal Morton 
may be dated about 1496 Its theme, the contest between a pleas ’ 
ure-loving patrician and a high-principled commoner for the hand 
of Lucres, is based upon a humanist tale, it anticipates Shake 
spearean technique by adding a comic underplot which is a varia 
tion of the mam subject Medwall’s other extant play, Nature 
though m form a morality, shows much of the technical skill 
and realistic observation of Fulgens and Lucres John Rastell 
brother-in-law of Sir Thomas More, who printed Fulgens and, 
Lucres, was himself the author of The Interlude of the Four Ele 
ments and of Gentleness and Nobility, two didactic plays, Without 
action, but reflecting his interest m scientific and social problems 
He also probably adapted from its Spanish source the fragmentary 
romantic drama Cahsto and Meltbea John Rastell’s daughter, 
Joan, married John Heywood, with whose name six interludes are 
traditionally associated His authorship of four of these the 
manuscript Witty and Witless, the Play of Love and the Phy of 
the Wether (both printed by his brother m-Iaw, William Rastell) 
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and Tin. Foure PP (printed by W Middleton), is beyond reason 
able doubt Wether and The Foure PP have a raciness of dialogue 
and characterization that is almost Chaucerian Two other, more 
acidly farcical, plays, Johan Johan and The Pardoner and the 
Frere, have points of affinity with The Foure PP , but there is no 
external evidence for Heyvvood’s authorship of these It has been 
suggested that they may have been among the comoediae juveniles 
attributed by Bale to Sir Thomas More In any case all the plays 
mentioned above form an early Tudor group, predominatingly 
English in spirit and treatment, unaffected m their construction 
by classical influences 

It was chiefly through the schools and universities that these 
influences gradually spread and, blending with native and tradi- 
tional elements, produced the distinctively Elizabethan “roman 
tic types of comedy and tragedy The boys of St Paul’s school 
acted plays of Plautus and Terence before Thomas Cardinal Wol 
sey in 1527 and 1528, and among the performances, which were 
part of the regulai curriculum at Eton, Westminster Merchant 
Taylors’ and other schools, the two masters of Roman comedy had 
an important place Scarcely less influential were a group of con- 
tinental neo Latin playwrights such as Johannes Ravisius Textor, 
Georgius Macropedius and Guhelmus Fullonius (Gnaphaeus), 
whose dramas on the theme of the prodigal son gained great popu- 
larity The most famous of these, the Acolastus of Gnaphaeus, 
was issued in England with a translation by John Palsgrave in 
1540 

Classical, neoclassical and native elements are blended m the 
work of Nicholas Udall, successively headmaster of Eton and 
Westminster His Ralph Roister Doister, a clever adaptation 
to English conditions of types from the Miles Glonosus o' Plautus, 
was probably written in 1553 when he was "schoolmaster” to 
Bishop Stephen Gardiner, and is the first English play divided into 
acts on the classical model Udall was also probably the author 
about 1537 °f clever adaptation of Textor’s dialogue, Ther- 
sites, and there is reason to suppose that his biblical play, Eze- 
chtas (revived at Cambridge before Elizabeth in 1564), was an- 
other early work Another attractive biblical play, Jacob and 
Esau, has features in common with Roister Doister, and may well 
be from Udall’s pen Jacob and Esau belongs to the prodigal son 
class, and other variations on this type are Thomas Ingelend’s The 
Disobedient Child, adapted from a Textor dialogue, the powerful 
anonymous Mtsogonus, and George Gascoigne’s The Glasse 0} 
Government (1575), heavily didactic, but notable as the first 
prodigal son play written in prose 

It was not from the neoclassical but from the Italian drama, 
however, that the English amateur stage had taken the crucial step 
of borrowing prose as the instrument of comedv In 1566 Gas- 
coigne had translated for performance before the lawyers of Gray’s 
Inn Lodovico Ariosto’s Git Suppositt, of which there were both 
prose and verse forms, but which he turned entirely into English 
prose For a time his innovation found no imitators The Bug- 
bears, another (anonymous) adaptation of an Italian comedy, J 
Phillip’s recently recovered Pacient Gnssell and the numerous lost 
plays on Italian themes mentioned in the Revels’ accounts were 
(so far as is known) m the traditional rhyming metres So also 
were the few plays still surviving from the early years of Eliza- 
beth’s reign on purely English themes, such as Tom Tyler and His 
Wife and the admirably constructed Cambridge farcical comedy, 
whose authorship is still a problem, Gammer Gurton’s Needle In 
another group, represented by Common Conditions, The Rare Tri- 
umphs of Love and Fortune and Sir Clyomon and Sir Clamydes, 
romantic subjects, sometimes combined with allegorical features, 
were boldly but unskilfully handled 

Influence of Seneca — If English comedy intermingled tra- 
ditional native elements with those borrowed from ancient and 
Renaissance Italy, English tragedy m its beginnings was pre- 
dominantly indebted to one classical source, the rhetorical drama 
of imperial Rome In the year of Elizabeth's accession a group 
of English university scholars began to put forth a series of trans 
lations of the ten tragedies of Seneca, which one of them, Thomas 
Newton, m 1381 collected into a single volume To the direct in- 
fluence of Seneca is to be ascribed the composition of the first Eng- 
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hsh tragedy which we possess Go> boduc or Fetrex and Porrex, by 
Thomas Norton and Thomas Sackville, was first acted on Jan 18 
1562, by the members of the Inner Temple before Queen Eliza- 
beth Though its subject is a British legend, and though the ac- 
tion is neither copied nor adapted from any treated by Seneca, yet 
the resemblance between this tragedy and the Thebais is too strong 
to be fortuitous In all formal matters — chorus, messengers, etc 
— Gorboduc adheres to the usage of classical tragedy, but the 
authors show no respect for the unities of time or place and they 
introduce before each act the nonclassical device of a dumb show 
What gives the play its chief importance is the use for the first time 
in English drama of blank verse The model of Gorboduc was fol 
lowed at Gray’s Inn m 1566 when Gascoigne produced with the 
aid of two associates (F Sanwelmersh and Sir C Yelverton) 
Jocasta, a virtual translation of L Dolce’s Giocasta, which was an 
adaptation of a Latin translation of the Phoemssae of Euripides 
R Edwards’ Damon and Pithias ( c 1564-65) shades off from 
tragedy into what soon came to be called tragicomedy More 
rudely constructed plays of the same class, also on classical 
themes, are J Pickering’s Horestes (1567), Richard Bower’s 
Aptus and Virginia (1575) and T Preston’s Cambises ( c 1569) 
Two more notable examples have Italian sources Gismonde of 
Salerne, drawn from Boccaccio, was acted before Queen Elizabeth 
at the Inner Temple in 15G8, nearly a generation before it was pub- 
lished, rewritten in blank verse by R Wilmot, one of the per 
formers G Whetstone’s Promos and Cassandra, founded on a 
tale by G Cinthio (from which came the plot of Measure for 
Measure ) followed m 1578 

In addition, the universities provided a field for neo-Senecan 
tragedy and tragicomedy, both in Latin and English N Gri- 
maid’s Chnstus Redmvus and Archipropheta (on John the Bap- 
tist) were followed from 1581 onward by W Gager’s senes of 
Latin plays at Chnst Church, Oxford, of which Ulysses Redux is 
the most notable At Cambridge T Watson’s Absolom, J Christo- 
pherson’s Jephtha (both m Greek and Latin) and T Legge’s 
Rtchardus III (1579) cast biblical or national history mto classi- 
cal moulds 

Chronicle Histories — From the double danger which threat- 
ened English tragedy m the days of its infancy — that it would 
congeal on the wintry heights of classical themes, or dissolve its 
vigour in the glowing heat of a passion fiercer than that of the 
Italians — it was in part preserved by its association with the tradi- 
tions of the national history An exceptional position might seem 
to be in this respect occupied by T Hughes’s tragedy The Mis- 
fortunes of Arthur (1587) But the author of this play — in cer- 
tain portions of whose framework there were associated with him 
seven other members of Gray’s Inn, including FLancis Bacon, and 
which was presented before Queen Elizabeth like Gorboduc — 
followed the example of the authors of Gorboduc in choice of 
theme, details of form and a general though free imitation of the 
manner of Seneca, with some borrowings from Lucan 

Fortunately at this time a new sphere of activity suggested 
itself in which English dramatists speedily came to feel at home 
In their dramatization of portions of English history classical 
models would be of scant service, while Italian examples of the 
treatment of national historical subjects, having to deal with ma- 
terial so wholly different, could not be followed with advantage 
Nor did Bishop Bale’s experiment in Kynge Johan (c 1548) of 
combining historical matter with personifications such as Sedition 
find imitators The typical English chronicle history, which de- 
signedly assumed this name in order to make clear its origin and 
purpose, essayed nothing more or less than a dramatic version of an 
existing chronicle Obviously, while the transition from half 
historical, half epical narrative often implied carrying over into 
the new form some of the features of the old, it was only when the 
subject matter had been remoulded and recast that a true dramatic 
action could result But the histones to be found among the plays 
of Shakespeare and one or two other Ehzabethans are true dramas, 
and it would be inconvenient to include these m the transitional 
species of those known as chronicle histones Among thfcsods 
The Famous Victories of Henry the Fifth, known to have been 
acted before 1588, m which both the verse and the prose fife 
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frequently of a very rude sort but which his considerable vigour 
and freshness Another is The Tioublesome Raigne of King John, 
in two parts (1591 ), neither a didactic effort hke Bale’s, nor 
a living drama hke Shakespeare’s, but in its own way an effective 
treatment of its historical theme The True Chronicle History oj 
King Leir (first acted c 1593-94) seems, with all its defects, only 
to await the touch of the master’s hand to become a tragedy of 
supreme effectiveness 

Elizabethan Theatres aad Companies — Out of such prom- 
ises as these the glories of English drama were ripened by the 
warmth and light of the great Elizabethan age — of which the be 
ginnings may fairly be reckoned from the third decenmuin of the 
reign to which it owes its name Against the attacks which a 
nascent Puritanism was already directing against the stage by the 
hands of J Northbrooke, the repentant plavwnght S Gosson P 
Stubbes and others were to be set the steady though frugal 
favour of royalty and the more liberal patronage of great nobles 
This patronage was made a necessity by the act of 1572 bv which 
all common players were declared rogues and vagabonds unless 
they were in the service of some lord Hence the rapid develop- 
ment of companies bearing the name of a prominent nobleman, of 
which the two chief m the later years of Elizabeth were known as 
the lord chamberlain’s (including Richard Burbage, William 
Kempe and Shakespeare) and the lord admiral’s (of which Edward 
Alleyn was the leading figure) 

These organized companies needed permanent playhouses, of 
which the first, the Theater, was built by J Burbage in Shore- 
ditch in 1576, and was soon followed by the Curtain in Finsbury 
These were the predecessors of the Rose and the Swan, the Globe 
and the Fortune, the first and the second Blackfnars theatres 
How intimately the construction of Elizabethan plays is bound up 
with the “platform stage" of these theatres and with the absence 
of a drop curtain has been made increasingly clear by modern re 
search And the employment of boys m women s parts accounts 
for the numerous plots in which the heroine dons doublet and hose 
Nor did the "little eyases” perform only in the professional com 
panics The children of the chapel and the children of Paul’s (the 
choristers of the chapel royal and the cathedral) stood midway 
between the young professionals and the purely amateur school 
boys 

Shakespeare’s Predecessors — It was for the children of the 
chapel and the children of Paul’s that John Lyly wrote his plays 
Some features of the euphuism, to which his famous romance gave 
its name, reappear m his mythological, quasi historical, allegorical 
comedies But his real service to the progress of English drama 
is to be sought neither in his choice of subjects nor in his imagery — 
though to his fondness for fairy lore and for the whole plnntis 
magona of legend, classical as well as romantic, his contempo- 
rarics t and Shakespeare in particular, were indebted It does not 
even lie m the songs interspersed in his plays, which did not appear 
till the pubbcation of the edition of 1633 and are of doubtful au- 
thorship It consists in his adoption of Gascoigne’s innovation of 
writing plays m prose, and in his having, though with elements of 
an affected style, given the first example of brisk and vivacious 
dialogue— an example to which even such successors as Shake- 
speare and Jonson were indebted 1 homas Kyd, the author of the 
Spanish Tragedy, had the born playwright’s instinct for effective 
situations, often but not always of a lurid kind, and may have pre- 
ceded Christopher Marlowe m the use of blank verse on the papu- 
lar stage He almost certainly w rote a lost play on Hamlet, while 
Salmon and Perseda and ’lrden of Fevershum belong to his school 
if not to his pen Marlowe’s earliest play, Tamburlame the Great, 
captured the theatrical public by its "high astounding terms’ in 
which the hero’s passion fop infinite power found superb though 
at times too grandiloquent utterance In Doctor Faustus the pas- 
sion fop infinite knowledge and m The Jew of Malta the passion for 
infinite wealth (both as sources of power) are the leading motives 
Ip Edward U the colours are quieter but there is an advance m 
dramatic technique, and the dosing scenes ate marked by truly 
tragic pity and terror Compared with Edward 11 , George Peele’s 
Chronicle oj Edward 1 still stands on the level of the species to 
which its title and character alike assign it Peele’s finest play is 


David and Bcthsabe, which resembles Edwin d I in construction 
but surpasses it in beauty of language and versification, besides 
treating its subject with supenor dignity We seem to come into 
something like a Shakespearean atmosphere m more than one pas- 
sage of the plays of Robert Greene His art, most conspicuous in 
plays treating English life and scenes, could at times free itself 
from the pedantry apt to beset the flight of Peele’s and at times 
even of Marlowe’s muse His most delightful work, Friar Bacon 
and Friar Bungay, seems to breathe something of the air which 
blows over an English countryside Thomas Lodge, Thomas 
Nashe, Henry Chettle and Anthony Munday, who wrote the origi- 
nal text of the composite play Sir Thomas More (of which Shake- 
speare has been credited with three leaves in the manuscript) and 
other works, are among the other more important writers of the 
early Elizabethan drama 

Although the chief of these poets are marked off from one 
another by the individual genius which impressed itself upon 
both the form and the matter of their works, yet the stamp of the 
age is upon them all Writing for the stage only, of which some 
of them possessed a personal experience, they acquired an instinc- 
tive insight into the laws of dramatic cause and effect, and infused 
a warm vitality into the dramatic literature which they produced, 
so to speak, for immediate consumption On the other hand, the 
same cause made rapidity of workmanship indispensable to a suc- 
cessful playwright How a play was produced, how many hands 
had been at work upon it, what loans and what spoliations had 
been made m the process, were considerations of less moment than 
the question whether it was produced, and whether it succeeded 

This period of the English drama could not therefore yet be one 
of full consummation In tragedy the advance which had been 
made in the choice of great themes, in knitting closer the connec- 
tion between the theatre and the national history, in vindicating to 
passion its right to adequate expression, was already enormous 
In comedy the advance had been less decisive and less mdepend 
ent, much had been gained in leaching greater freedom of form 
and something in enlarging the range of subjects, but artificiality 
had proved a snare in one direction, atid the licence of the comic 
stage in another 

Shakespeare — These were the circumstances under which the 
greatest of dramatists began to devote his genius to the theatre 
William Shakespeare’s (<7 v ) career as a writer of plays can have 
differed little in its beginnings from those of his contemporaries 
and rivals Before or while he was proceeding from the retouching 
and rewriting of the plays of others to original diamatic composi 
tion, the most gifted of his predecessors had died Shakespeare 
was no doubt happy in his times, which intensified the strength of 
the national character, expanded the activities of the national mtnd 
and were able to add their stimulus even to such a ere itive power 
as his He was happy in the antecedents of the form of literature 
which' commended itself to his choice, and in the opportunities 
which it offered in so many dnections for an advance to heights yet 
undiscovered and unknown 

The great and irresistible demand on the part of Shakespeare’s 
public was for incident — a demand which of itself necessitated a 
method of construction different from that of the Greek drama 
or of those modelled more or less closely upon it Hence m part 
arises the circumstance that Shakespeare so constantly combined 
two actions in the course of a single play, not merely supplement- 
ing the one by means of the other as a byeplot or underplot And 
where he thus led many have followed Should it, however, be 
sought to express m one word Lhc greatest debt of the drama to 
Shakespeare, this word must be the same as that which expresses 
his supreme gift as a dramatist It is in characterization — m the 
drawing of characters ranging through almost every type of hu- 
manity which furnishes a fit subject for the tragic or the comic 
art — that he remains absolutely unapproached, and it was in this 
direction that he pointed the way which the English drama could 
not henceforth desert without becoming untrue to itself 

Pastoral and Masque — By the numerous body of poets who, 
contemporary with Shakespeare or in the next geneiation, culti 
vated the wide field of the national drama, every form commend- 
ing itbelf to the tastes and sympathies of the national genius was 
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essayed None was neglected except those from which the spirit 
of English literature had been estranged by the Reformation, and 
those which had from the first been artificial importations of the 
Renaissance The mystery could not in England, as in Spam, 
produce such an aftergrowth as the auto, and the confines of the 
religious drama were only now and then tentatively touched The 
direct imitations of classical examples were few and feeble Sam 
uel Darnel (1562-1619) may be regarded as a belated disciple of 
Seneca, while experiments like Sir W Alexander’s Monarchickc 
Tragedies (1603-05) are the isolated efforts of a student At the 
opposite end of the scale, the light gaiety of the Italian and French 
farce could not establish itself on the English popular stage with- 
out more substantial adjuncts , the Englishman's festive digestion 
long continued robust, and he liked his amusements solid In the 
pastoral drama and the masque, however, many English dramatists 
found opportunities for the exercise of their lyrical gifts and of 
their inventive powers The former could never become other 
than an exotic, so long as it retained the artificial character of its 
origin Shakespeare had accordingly only blended elements de- 
rived from it into the action of his romantic comedies In more 
or less isolated works Ben Jonson, John Fletcher, Daniel, Thomas 
Randolph and others sought to rival Torquato Tasso and Giovanni 
Guarim — Jonson in The Sad Shepherd coming nearest to nation- 
alizing an essentially foreign growth by the fresh simplicity of his 
treatment, Fletcher in The Faithful Shepherdess by beauty of po 
etic execution, Daniel in The Queen’s Aicadia by simplei beauties 
of style 111 both \ erse and prose 

The masque was a more clastic kind of composition, mixing in 
\arymg proportions its elements of declamation and dialogue, 
music and dancing, decoration and scenery It was introduced, 
after the manner of Italy, at the court of Henry VIII in 1512 
A frequent ornament of Queen Elizabeth’s court festivities and 
progresses, it was cultivated with increased assiduity m the reign 
of James I, and in that of his successor rivalled, by the favour 
it enjoyed, the attractions of the regular drama itself Most of the 
later Elizabethan dramatists contributed to this species, but by 
far the most successful writer of masques was Ben Jonson, of 
whose numerous compositions of this kind many hold a permanent 
place in English literature, and “next” to whom, in his own judg- 
ment, “only Fletcher and Chapman could write a masque ” From 
a poetic point of view, however, they were at least rivalled by Dan- 
iel, William Browne and Thomas Carew, in productivity and 
favour Thomas Campion for a time excelled It was for the per- 
formance of a masque in a great nobleman’s castle that Milton in 
1634 wrote one of the loftiest and loveliest of English poems 
(Comus) In later times the masque merged into the opera, or 
continued a humble life of its own apart from contact with higher 
literary effort 

Later Elizabethan Drama — The annals of English drama 
proper in the period reaching from the closing years of Elizabeth 
to the outbreak of the great Revolution include, togethei with 
names relatively insignificant, many illustrious in the history of 
English poetic literature Among Shakespeare’s contemporanes 
and successors Jonson alone by the energy of his genius, not less 
than by the cucumstances of his literary career, reached undis- 
puted primacy among his fellows Yet his pre-eminence did not 
extend to both branches of the regular drama In tragedy he fell 
short of the highest success, the weight of his learning lay too 
heavily upon his efforts-to draw from deeper sources than those 
which had sufficed for Shakespeare Such as they are, his tragic 
works stand almost, though not quite, alone m his period as exam 
pies of sustained effort in historic tragedy proper George Chap 
man treated stirring themes, especially from modern French his 
tory, with genuine effectiveness, but, though rich in beauties of 
detail, he failed in this branch of the drama to follow Shakespeare 
m the art of fully developing a character by means of the action 
With the great body of the Enghsh dramatists of this and of the 
next period, tragedy had passed into a phase where its interest de- 
pended mainly upon plot and incident The romantic tragedies 
and tragicomedies which crowd Enghsh hterature at this time con- 
stitute together a growth of astonishing exuberance, and in mere 
externals of theme — ranging as these plays do from Byzantium to 
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ancient Britain, and from the Ciesars of ancient Rome to the 
tyrants of the Renaissance — of equally astonishing variety The 
sources from which these subjects were derived had been peren- 
nially augmenting Besides Italian, Spanish and Trench fiction, 
original or translated, besides British legend in its romance dress 
and Enghsh fiction in its humbler or in its more ambitious and arti- 
ficial forms, the contemporary foreign drama, especially the Span- 
ish, offered opportunities for resort To the Enghsh as to the 
French and Italian drama of both this and the following century, 
the prolific dramatists clustering round Lope de Vega ind Cal 
derdn and the native 01 naturalized fictions from which they drew 
their materials supplied a whole arsenal of plots — among others to 
Thomas Middleton, to John Webster and most signally to Francis 
Beaumont and John Fletchei And, in addition to these re- 
sources, a new field of supply was at hand since English dramatists 
hid begun to regard events and episodes of domestic life as fit 
subjects for tragic treatment Domestic tragedy of this descrip- 
tion was indeed no novelty on a stage which had produced Arden 
of Faversham and A Yorkshire Tragedy, but Thomas Heywoocl 
was the first playwright to be identified as having achieved works 
of distinctive originality in this class (rl Woman Killed with Kind- 
ness, The English Travella), to which some of the plays of 
Thomas Dekker, Middleton and others likewise more or less be- 
long Yet the number of motives employed — at least as a rule — 
in the tragic drama of this period was comparatively small and 
limited Scheming ambition, conjugal jealousy, absolute female 
devotion, unbridled masculine passion — such are the motives 
which continually recur But though the common features of the 
romantic tragedy are sufficiently marked they leave unobscured 
the distinctive features in its individual writers In Webster, 
master as he is of macabre effects, and in John Ford, seductive in 
his sweetness, the monotony of exaggerated passion is broken by 
those marvellously sudden and subtle touches through which their 
tragic genius creates its most thrilling effects Nor will the tend- 
ency to excess of passion which Beaumont and Fletcher exhibit 
be confounded with their distinctive power of sustaining tenderly 
pathetic characters and irresistibly moving situations in a degree 
unequalled by any of their contemporaries — a power seconded by 
a beauty of diction and softness of versification which for a time 
raised them to the highest pinnacle of popular esteem, and which 
entitles them in their conjunction, and Tletcher as an independent 
worker, to an enduring pre eminence among their fellows Dis- 
tinctive, too, are the manliness of sentiment and occasionally 
greater width of outlook which ennoble the rhetoncal genius of 
Philip Massinger, and the gift of poetic illustration which entitles 
James bhirley to be remembered not merely as the latest and the 
most fertile of this group of dramatists 
In comedy, on the other hand, the genius and the insight of 
Jonson pointed the way to a steady and legitimate advance His 
theory of “humours” (which found the most palpable expression 
in two of his earliest plays), if translated into the ordinary lan 
guage of dramatic art, signifies the paramount importance m the 
comic drama of the presentation of distinctive human types In 
the actual reproduction of humanity in its infinite but never, in 
his hands, alien variety, it was impossible that Shakespeare should 
be excelled by Jonson, but m the consciousness with which he 
recognized and indicated the highest sphere of a comic dramatist s 
labours, he rendered to the drama a direct service which the 
greater master had left unperformed By the rest of his con- 
temporaries and his successors, some of whom, such as Richard 
Brome, were content avowedly to follow in. his footsteps, Jonson 
was only occasionally rivalled in individual instances of comic 
creations, m the entirety of its achievements his genius as a comic 
dramatist remained unapproached in its own sphere The favour- 
ite types of Jonsoman comedy, to which Dekker, John Marston 
and Chapman had added others of their own, weie elaborated with 
incessant zeal by their contemporaries and successors The inex- 
haustible verve of Middleton, the buoyant productivity of 
Fletcher, the observant humour of Nathan Field and the artistic 
versatility of Shirley mirrored in innumerable pictures of con- 
temporary hfe the follies and foibles of mankind. 

Later Academic Drama, — The academic drama of the later 
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Elizabethan period and of the fiist two Stuart reigns did not fall 
off either in activity or in variety from that of the preceding gen- 
erations At Oxford a long succession of English and Latin plays 
were performed, from the eaily years of the 17th century on- 
ward. The production of these plays was distributed among sev- 
eral colleges, among which the most conspicuously active were 
Christ Church and St John’s, where a series of performances took 
place in 1607-08 under the collective title of The Christmas Prince 
Other notable Oxford plays are Darnel’s pastoral drama The 
Queen’s Arcadia (1605), Barten Holiday’s Technogamta (1618), 
W Strode’s Floating Island and William Cartwnght’s The Royal 
Stave (1636), all of which formed part of royal entertainments 
At Cambridge the list of pi lys performed m the latter half of Eliza- 
beth’s reign at Tnmty, St John’s, Queens’ and a few other colleges 
contains several of special interest Among Latin comedies E 
Forsett’s Pedantms, probably acted at Trinity in 1581, ridicules 
Gabnel Harvey, Laeha, acted at Queens’ in 1590 and again 111 
1598, resembles Twelfth Night in part of its plot, while in Sil- 
vanus, peformed in 1597 at St John’s, there are similarities to 
Ar You Like It The most interesting of the English plays of the 
later Cambridge series are the Parnassus Plays, successively pro- 
duced at St John’s m 1398-1602, which illustrated the unfortunate 
relations between university life and the outside world, including 
the world of letters and of the stage as represented by Shake 
speare's fellows Burbage and Ivempe Upon a different aspect of 
English university hte — the relations between town and gown — a 
partisan light is thrown by Club Law, acted at Clare in 1599, and 
by G Ruggle's Latin comedy of Ignoramus, twice acted by mem 
hers of Clare at Trinity in 1615 before King James I Other Cam- 
bridge English plays of note are T Tomkis’ allegorical Lingua 
(1607) and Phincas Fletcher’s Siceltdes (1615), a “piscatory” (1 e , 
a pastoral drama m which the place of the shepherds is taken by 
fishermen) Latin ind English plays continued to be brought out 
in Cambridge till the year of the outbreak of the Civil War, Peter 
Hausted, Thomas Randolph and Abraham Cowley being among 
the authors of some of the latest so produced 

The Drama and Puritanism —Up to the outbreak of the 
Civil War the drama in all its forms continued to enjoy the favour 
of the court, although a close supervision was exercised over at- 
tempts to make the stage the vehicle of political references 
The official agent of this supervision was the master of the 
revels, but under James I a special ordinance, in harmony 
with the king’s ideas concerning the dignity of the throne, was 
passed “against representing any modern Christian lung in plays 
on the Stage ” But the sympathies of the dramatists were so 
entirely on the side of the court that the real difficulties against 
which the theatre had to contend came from an opposite quarter 
With the growth of Puritanism the feeling of hostility to the 
stage increased in a large part of the population, well represented 
by the civic authorities of the capital Puntans of the more 
pronounced type openly aimed at the permanent closing of the 
theatres The war between them and the dramatists was ac 
cordmgly of a life and death kind On the one hand, the drama 
heaped its bitterest and often coarsest attacks upon whatever 
savoured of the Puritan spirit, gibes, taunts, caricatures in 
ndicuW of Puritans furnish part of the comic literature of the 
later Elizabethan and Stuart drama On the other hand, the 
looseness of tone, the mockery of ties sanctioned by law and 
consecrated by religion, the tendency to treat middle class life as 
h u nt lft £ ground for the diversions of the upper classes, which 
infected so much of the dramatic literature of the age, intensified 
the Puritan opposition to all and any stage plays This was most 
loudly voiced m William Prynne’s Untno-Mastix (1632), which 
involved its author in persecution but did not remain wholly with- 
out effect upon the tone of the dramatic literature of the subse- 
quent period. 

The quarrel between Pun taoism aid the theatre was, however, 
too old aad too deep to end in any but one way, so soon as the 
latter was deprived of its protectors. The Civil War began m 
Aug 1644, and early in the 'following month was published the 
ordinance of the lords and commons, which, after a brief and 
solemn preamble, commanded “that while these sad causes and 


set times of humiliation do continue, public stage plays shall 
cease and be forborne ” Though there is evidence that dramatic 
entertainments of one kind or another continued to be occasionally 
presented, stringent ordinances gave summary powers to magis 
trates against any players found engaged in such proceedings 
(1647), and bade them treat all stage players as rogues, and pull 
down all stage galleries, seats and boxes (1648) A few dramatic 
works were published in this period, while at fairs about the 
country were acted farces called “drolls,” consisting of the most 
vulgar scenes to be found in popular plays Thus the life of the 
drama was not absolutely extinguished 
Revival of the Drama — Already “in Oliver’s time” private 
performances took place from time to time at noblemen’s houses 
and (though not undisturbed) in the old haunt of the drama, the 
Red Bull I11 1636 the ingenuity of Sir William Davenant, whose 
name is memorable as connecting two distinct penods, ventured 
on a bolder step in the production of a quasi dramatic entertain- 
ment “of declamation and music”, and in the following year he 
brought out with scenery and music a piece which was after- 
ward acted in an enlarged form and printed as the first part 
of his opera The Siege of Rhodes This entertainment he after- 
ward removed from the private house where it had been produced 
to the Cockpit, where he soon ventured upon the performance of 
regular plays written by himself Thus, under the cover of two 
sister arts, whose aid was m the sequel to prove by no means al- 
together beneficial to its progress, the English drama had boldly 
anticipated the Restoration, and was no longer hiding its head 
when that event took place Soon after Charles II’s entry into 
London, two theatrical companies are known to have been acting 
in the capital For these companies patents were soon granted, 
under the names of “the Duke (of York)’s” and “the King’s 
Suvants,” to Davenant and Thomas Kilhgrew, respectively — the 
former from 1662 acting at Lincoln’s Inn fields, then at Dorset 
garden in Salisbury court, the latter from 1663 at the Theatre 
Royal near Druiy lane These companies were umted from 1682, 
a royal licence being granted in 1693 to a rival company which 
performed in Lincoln’s Inn fields, and which migrated to Covent 
garden 111 1733 Meanwhile, Vanbrugh had in 1703 built the 
theatre in the Haymarket, and a theatre in Goodman’s fields — 
afterward rendered famous by the first appearance of David Gar- 
rick— led a fitful existence from 1729 to 1733 The act of 1737 
deprived the crown of the power of licensing any more theatres, 
so that the history of the English stage for a long period was 
confined to a restricted area The rule which prevailed after 
the Restoration, that neither of the rival companies should ever 
attempt a play produced by the other, operated beneficially both 
upon the activity of dramatic authorship and upon the progress 
of the art of acting This art has rarely flourished more in 
England than in the days of Thomas Betterton and his con- 
temporaries, including Charles Hart, Michael Mohun, Edward 
Kynaston, James Noke or Nokes, Elizabeth Barry, Mrs Better- 
ton, Anne Bracegirdle and Eleanor Gwyn It is to be noted also 
that during the greater part of the 18th century the Dublin stage 
rivalled the English in the brilliancy of its stars Betterton’s rival 
Robert Wilks, Garrick’s predecessor m the homage he paid to 
Shakespeare, Charles Mackhn and his competitor for favour, the 
“silver-tongued” Spranger Barry, were alike products of the Insh 
stage, as were Peg Woffington and other well known actresses 
Restoration Drama Heroic Tragedy— Owing in part to 
the influence of the French theatre, which by this time had taken 
the place of the Spanish as the ruling drama of Europe, the 
separation between tragedy and comedy is clearly marked in 
post-Restoration plays Lord Orrery, m deference, as he de- 
clares, to the expressed tastes of his sovereign King Charles II 
himself, was the first to set up the standard of heroic plays 
This new species of tragedy (for such it professed to be) com- 
mended itself by its novel choice of themes, to a large extent 
supplied by recent French romance— the romans de longue haleme 
of the Scuddrys and their contemporaries— and by French plays 
treating similar themes It likewise borrowed from France that 
garb of rhyme which the English drama had so tong abandoned, 
and which now reappeared m the heroic couplet In conjunction 
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with his brother m-law, Sir Robert Howard, and afterward more 
confidently by himself John Dryden threw the vigour and bril- 
liancy of his gemus into the scale At first, m his Essay of Dra- 
matic Poesy, he claimed for English tragedy the right to combine 
its native inheritance of freedom with these valuable foreign ac- 
quisitions Nor was he dismayed by the ridicule which the bur- 
lesque (by the duke of Buckingham and others) of The Rehearsal 
(1671) cast upon heroic plays, but returned, in his Essay of Heroic 
Plays, to the defense of a species which he himself was to abandon 
in the end Among the other tragic poets of this period, Nathaniel 
Lee, in the outward form of his dramas, accommodated his prac- 
tice to that of Dryden, like whom he allowed political partisanship 
to intrude upon the stage His rhetorical genius was not devoid of 
genuine energy, nor is he to be regarded as a mere imitator 
Thomas Otway, the most gifted tragic poet of the younger gener 
ation contemporary with Dryden, inherited something of the spirit 
of the Elizabethan drama , he had at his command tragic pathos 
and melting tenderness Among dramatists who contributed to the 
vogue of the “heroic” play may be mentioned John Banks, J 
Weston, C Hopkins, E Cooke, R Gould, S Pordage, T Rymer 
and Elkanah Settle The productivity of John Crowne (d c 
1703) covers part of the earlier period as well as of the later, to 
which belong Thomas Southerne, a writer gifted with much 
pathetic power, but probably chiefly indebted for his long lived 
popularity to his skill in the discovery of “sensational” plots , and 
Lord Lansdowne (“Granville the polite”) (c 1667-1735) 
William Congreve, by virtue of a single tragedy (The Mourning 
Bride), and Nicholas Rowe may be further singled out from the 
hst of the tragic dramatists of this period, many of whom were, 
like their comic contemporaries, mere translators or adapters from 
the French The tragedies of Rowe indicate the transition from 
the fuller declamatory style of Dryden to the calmer and thinner 
manner of Joseph Addison The excesses of the past period had 
produced an inevitable reaction , decorum was asserting its claims 
on the stage as in society, and French tragedy had set the example 
of sacrificing what passion — and what vigour — it retained in fa- 
vour of qualities more acceptable to the “reformed” court of Louis 
XIV Addison, in allowing his Cato to take its chance upon the 
stage, when a moment of political excitement (Apnl 1713) ensured 
to it an extraordinary success, unconsciously sealed the doom of 
Enghsh national tragedy The “first reasonable English tragedy,” 
as Voltaire called it, had been produced, and the oscillations of 
the tragic drama of the Restoration were at an end 
Restoration Comedy, — Enghsh comedy in this penod dis- 
played no similar desire to cut itself off from the native soil and 
it exhibits the influence of Jonson and Fletcher though it freely 
borrowed the materials for its plots and many of its figures from 
Spanish, and afterward more generally from French, ongmals 
The higher efforts of French comedy of character, as well as the 
refinement of expression in the hst of their models, notably in 
Mohfere, were alike seasoned to suit the grosser palates of Eng- 
hsh patrons This is especially true of the comedies of Dryden, 
from The Wild Gallant (1663) to The Spanish Fnar (1680) 
In no field did Dryden’s versatile genius appear, on the whole, to 
less advantage, but in his presentation of pairs of witty lovers he 
anticipates one of the main features of the comedy of manners, 
which is the most typical product of the Restoration stage As 
a modern historian of that stage (A Nlcoll) observed, “the in- 
variable elements of the comedy of manners are the presence 
of at least one pair of witty lovers, the woman as emancipated 
as the man, their dialogue free and graceful, an air of refined 
cynicism over the whole production, the plot of less consequence 
than the wit, an absence of crude realism, a total lack of any 
emotion whatever ” There is a further approach to the type in 
Sir Charles Sedley’s The Mulberry Garden (1668) and it is defi- 
nitely established in plays of Sir George Etherege Other comic 
types are exemplified in Thomas Shadwell’s Jonsoman plays, from 
the Sullen Lovers (1668) to The Squire of Alsatia (1688) , m Sir 
S Tuke’s and Mrs Aphra Behn’s comedies of intngue (1673-79) , 
and m Thomas d’Urfey’s partly farcical, partly sentimental plays 
(1676-96) 1 But it was in the comedy of manners that the most 
powerful, and the most polished, dramatist of the age found each 


his medium William Wycherley drew his characters with vigour 
and distinctness, and constructed his plots and chose his language 
with natural ease He lacks gaiety of spmt, and his wit is of a 
cynical turn But, while he ruthlessly uncloaks the vices of his age, 
his own moral tone is affected by their influence in as marked a 
degree as that of the most light-hearted of his contemporaries 
Congreve is not only one of the wittiest of Enghsh writers, but 
excels in the graceful ease of his dialogue, and draws his char- 
acters with the same masterly skill His Way of the World has 
been truly called “the master creation of the school of manners ” 
Mirabell and Millamant look back to Benedick and Beatnce and 
forward to Tanner and Ann Whitfield m George Bernard Shaw’s 
Man and Superman Sir J Vanbrugh lacked Congreve’s bril- 
liance, but his lively wit and theatrical sense give salt to his 
two best plays, The Relapse and The Provok’d Wife G Far- 
quhar, whose monlity is on a par with that of the other members 
of this group, is inferior to them m brilliancy , but the pictures 
of manners, m a wider sphere of life than that which contemporary 
comedy usually chose to illustrate, give distinction to two of his 
plays (The Recruiting Officer and The Beaux’ Stratagem), in 
which we seem to be entering the atmosphere of the 18th-century 
novel 

Sentimental Comedy — The improvement which now begins 
to manifest itself in the moral tone and spirit of English comedy 
is partly due to the reaction against the reaction of the Restora- 
tion, partly to the punishment which the excesses of the comic 
stage had brought upon it in the invective of Jeremy Collier 
(1698), best founded of all the assaults on the theatre m Eng- 
land and most productive of perceptible results Wnters like 
Susanna Centime became anxious to reclaim their offenders with 
much emphasis m the fifth act, and Colley Cibber may be 
credited with having first deliberately made the pathetic treat- 
ment of a moral sentiment the basis of the action of a comic 
drama But he cannot be said to have consistently pursued the 
vein which in his Careless Husband (1704) he had essayed His 
Non-Juror is a political adaptation of Tartuffe, and his Provoked 
Husband only supplied a happy ending to Vanbrugh’s unfinished 
play Sir Richard Steely, m accordance with his general tendencies 
as a writer, pursued a still more definite moral purpose in his 
comedies, but his gemus lacked the sustained vigour necessary 
for a dramatist, and his humour naturally sought the aid of 
pathos From partial he passed to more complete experiment, 
and thus these two writers, who transplanted to the comic stage 
a tendency toward the treatment of domestic themes noticeable 
m such writers of Restoration tragedy as Southerne and Rowe, set 
the fashion of sentimental comedy, a species which exercised a 
debilitating influence upon the progress of Enghsh drama With 
Cato F iglish tragedy committed suicide, though its pale ghost 
survived, with The Conscious Lovers Enghsh comedy sank for 
long into the tearful embraces of artificiality and weakness 

There is every reason to conclude that the art of acting pro- 
gressed in the same direction of artificiality, and became stereo- 
typed in forfns corresponding to the “chant” which represented 
tragic declamation in a senes of actors ending with James Quin 
and Charles Macklin 

It was reserved to the gemus of Garrick, whose theatrical career 
extended from 1741 to 1776, to open a new era in his art His 
unparalleled success was due in the first instance to his natural 
gifts, yet these were enhanced by a careful literary training, and 
confirmed by a purpose which prompted him to essay the noblest, 
as he was capable of performing the most various, range of Eng- 
hsh theatncal characters By devoting himself as actor and man 
ager with special zeal to the production of Shakespeare, Garrick 
permanently popularized on the national stage the greatest crea- 
tions of Enghsh drama 

Eighteenth Century Tragedy— The contrast between the 
tragedy of the 18th century and those plays of Shakespeare and 
other Elizabethans which m the period before Garrick were known 
to the English stage was weakened by the mutilated form m 
which the old masterpieces generally, if not always, made their 
appearance there Even so, however, there are perhaps few 
instances m theatrical history of so unequal a competition being 
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so long sustained In the hands of the tragic poets of the age 
of Pope, as -well as that of Johnson, tragedy had hopelessly 
stiffened into the forms of its accepted French models Direct 
reproductions of these continued, as m Ambrose Philips’ and 
Charles Johnson’s (1679-1748) translations from Racine, and 
Aaron Hill’s from Voltaire Among other tragic dramatists of 
the earlier part of the century may be mentioned John Hughes, 
who, after assisting Addison in his Cato, produced at least one 
praiseworthy tragedy of his own ( The Siege of Damascus ), 
Elijah Fenton, a joint translator of “Pope’s Homer” and the author 
of one extremely successful drama on a theme of enduring in 
terest ( Marwmne ) , and Lewis Theobald the first hero of the Dun- 
ctad A more distinguished name is that of James Thomson, whose 
unlucky Sophomsba and subsequent tragedies are, however, barely 
remembered by the side of his poems The literary genius of Ed- 
ward Young, on the other hand, possessed vigour and variety 
enough to distinguish his tragedies from the ordinary level of 
Augustan plays, m one of them ( The Revenge) he seems to chal 
lenge comparison in the treatment of his theme with Othello, but 
by his main characteristics as a dramatist he belongs to the school 
of his contemporaries The endeavours of GeoTge Lillo, in his 
London Merchant, or George Barnwell (1731), to bring the tragic 
lessohs of terror and pity directly home to his fellow citizens 
exercised an astonishingly widespread as well as enduring effect 
on the history of the 18 century drama At home, they gave 
birth to the new, or, more properly speaking, the revived, species 
of domestic tragedy Abroad, this play supplied the text to the 
teachings of Diderot, as well as an example to his own dramatic 
attempts, and through Diderot the impulse communicated itself 
to Gotthold Lessing, and long exercised a great effect upon the lit- 
erature of the German stage “Classical” tragedy m the genera- 
tion of Johnson pursued the even tenor of its way, the dictator 
himself treading with solemn football m the accustomed path and 
W M ison making the futile attempt to produce a close imitation 
of Greek models The best-remembered tragedy of the century, 
John Home’s Douglas (1757), was the production of an author 
whose famous kinsman, David Hume (though no friend of the con- 
temporary English stage), had advised him “to read Shakespeare, 
but to get Racine and Voltaire by heart ” 

English Opera — While thus no high creative talent arose 
to revive the poetic genius of English tragedy, comedy, which had 
to contend against the same rivals, naturally met the demands of 
the conflict with greater buoyancy In one form the English opera 
was preserved as a pleasing species of the popular drama The 
pastoral drama had (m 1735) produced an isolated aftergrowth 
in Allan Ramsay’s Gentle Shepherd, which, with genuine fresh- 
ness and humour but without a trace of burlesque, transferred 
to the scenery of the Pentland hills the tale of Flonzel and Per- 
ch ta The dramatic form of tins poem is only an accident, but 
it doubtless suggested an experiment of a different kind to the 
most playful of London wits John Gay’s “Newgate pastoral” of 
The Beggar’s Opera (1738), m which the text of a burlesque farce 
was interspersed with songs set to popular airs, caught the fancy 
the town and became the ancestor of a senes of productions, 
none of Which, however, not even its own continuation, Polly, 
have ever rivalled it m success or celebrity Among these may 
be mentioned the pieces of H Carey, T Holcroft, C Coffey, I 
Bick«Stoff« and C and J T Dibdm The opera in England thus 
absorbed what vitality remained to the pastoral drama, while 
to the ballet and, the pantomime (whose glories m England began 
at Covent garden m 1733, and to whose popularity even Garrick 
was obliged to defer) was Left the Inheritance of the external at- 
tractions of the masque and the pageant 
Latex 18 th-Century Comedy* — In the face of such various 
nvalnes it is not strange that comedy, instead of adhering to 
the narrow path which Steele and others had marked out for 
her, should have permitted herself some Vagaries of her own 
Gay s example pointed the way to a fatally facile form of the 
comic art, and burlesque began to contribute its influence to the 
decline of comedy In an age when party government was 
severely straining the capabilities of its system, dramatic satire 
had not far to look for a source of effective seasonings The 


audacity of H Fielding, whose regular comedies have secured no 
enduring place on the stage, accordingly ventured in two ex 
travaganzas ( Pasqum and The Historical Register for 1736) 
upon a larger admixture of political with literary and other satire 
A third attempt (The Golden Rump), which never reached the 
stage, furnished the offended minister, Sir Robert Walpole, with 
the desired occasion for placing a curb upon the licence of the 
theatre, such as had already been advocated by a representative 
of its old civic adversaries The act of 1737 asserted no new 
principle, but converted into legal power the customaiy authonty 
hitherto exercised by the lord chamberlain (to whom it had 
descended from the master of the revels) 

Farce had now become a genuine English species, and has as 
such retained its vitality through all the subsequent fortunes of 
the stage, it was actively cultivated by Garrick as both actor 
and author , and he undoubtedly had more than a hand in the best 
farce of this age, which is ascribed to clerical authorship (High 
Life below Stairs, 1759) S Foote, whose comedies and farces 
are distinguished both by wit and by variety of characters, in- 
troduced into comic acting the abuse of personal mimicry Mean 
while, the domestic drama of the sentimental kind achieved, 
though not immediately, a success only inferior to that of The 
London Merchant, in The Gamester of E Moore, to which Gar- 
rick seems to have contributed, and sentimental comedy gained 
sympathetic applause in the works of R Cumberland, F Reynolds 
and H Kelly It cannot be said that this species was extin- 
guished, as it is sometimes assumed to have been, by Gold 
smith, but he certainly published a direct protest against it be- 
tween the production of his admirable character comedy of The 
Good-Natured Man, and his delightfully brisk and fresh She 
Stoops to Conquer The most successful efforts of the elder 
G Colman had in them something of the spirit of genuine comedy, 
besides a finish which is one of the qualities which ensure a long 
life to a play And in the masterpieces of Richard Brinsley Sheri 
dan some of the happiest features of the comedy of Congreve were 
revived, together with its too uniform brilliancy of dialogue, but 
without its indecency of tone The varnish of the age is indeed 
upon the style, and the hollowness of its morality in much of the 
sentiment (even where that sentiment is meant for the audience) 
of The Rivals and The School for Scandal, but in tact of construe 
tion, in finish of character drawing and in pungency of social satire 
they are to be ranked among the glories of English comedy Their 
continued popularity has in fact unduly overshadowed the merits 
of other later iSth century plays T Morton’s Speed the 
Plough (where we first hear of "Mrs Grundy”), A Murphy’s 
The Way to Keep Him and The School for Guardians, and the 
humanitarian drama of T Holcroft (The Road to Rum and 
The Deserted Daughter) and Elizabeth Inchbald (Every One Has 
ffts Faults and Wtves as They Were and Maids as They Are ) 
all have distinctive qualities Notable too are Hannah Cowley 
(“Anna Matilda”) and G Colman the younger, both writers of 
popular comedies, as well as the prolific J O’Keefe (1746-1833), 
who contributed to nearly every species of the comic drama 
19 th Century Drama— With the beginning of the 19th cen- 
tury came a decline of dramatic composition of the higher class 
Joanna Baillie’s well meant but anaemic attempts to rejuvenate 
poetic tragedy and comedy m her plays on the passions were 
based on a misleading theory In any case the times were out 
of joint for such ail endeavour The poems, with which Scott and 
Byron, and the novels, with which Scott both satisfied and 
stimulated the imaginative demands of the public, diverted the 
attention of the cultivated classes from dramatic literature, which 
was unable to escape, with the light foot of verse or prose fiction, 
into “the new, the romantic land ” Scott, who m Ins earlier days 
had translated Goethe’s Gotz von Berltchmgen, gained no reputa- 
tion by his own dramatic compositions W S Landor, apart from 
those Imaginary Conversations upon which he best loved to- ex- 
pend his powers of observation and characterization, cast in a 
formally dramatic mould studies of character of which the value 
is far from being confined to their wealth in beauties of de- 
tail Of these the magnificent, but in construction altogether 
undraraatic. Count Julian is the most noteworthy Shelley’s 
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The Cenct, on the other hand, is not only a poem of great beauty, 
but a drama of true power, abnormal in theme but singularly 
pure and delicate in treatment A humbler niche in the temple 
of dramatic literature belongs to some of the plays of C R 
Matunn, Sir T N Talfourd and Dean Milman 

Never was the divorce between the theatre and literature so 
complete and prolonged as during the major part of the 19th 
century Fertilizing ideas, distinction of style, whether in poetry 
or prose, and originality m technique were all wanting Among the 
professional playwrights only a few have a claim to remembrance 
Sheridan Knowles composed his conventional semblance of ger- 
uine tragedy and comedy ( Vtrgtmus and The Hunchback) with 
a thorough knowledge of stage effect The first Lord Lytton, 
though his plays were for the most part of a lighter texture, 
showed even more artificiality of sentiment in their conception 
and execution, but the romantic touch which he imparted to 
the Lady of Lyons accounts for its long-lived popularity T W 
Robertson in Society (1865) followed by School and Caste 
brought back a refreshing breath of naturalness into comic drama, 
Tom Taylor made little pretense to original invention, but adapted 
with an instinct that rarely failed him 

In the last decades of the Victorian age, the revival of public 
interest in the theatre co operated with a gradual change in poetic 
taste to awaken the hope of a future living reunion Among 
English poets who lived in this period, Sir Henry laylor and R 
H Horne caught something of the Elizabethan accent and spirit 
Of the chief poets of the age, Tennyson in his later years at- 
tempted, with partial success, a form of composition not fully 
suited to his genius (though his Becket, as interpreted by Irving, 
was a memorable stage ecclesiastic) Memorable also are the 
plays of Robert Browning (especially Strafford), some of whose 
distinctive gifts are displayed in his dramatic work, and the sus 
tamed endeavours of A C Swinburne, after adding Atlanta m 
Calydon to the wreath which the lovers of the Attic muse have 
laid at her feet, to ennch the national histone drama by a tnlogy 
on the fortunes of Mary queen of Scots 
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the Theatre of Charles Kean, and Samuel Phelps — During 
the greater part of the 19th century the English drama was more 
fitly to be considered as a part of the general industry of enter- 
tainment than as a serious contribution to the world’s art of the 
theatre When Matthew Arnold piotested in 1879 that there was 
no English theatre he did not, of course, mean that there were no 
stages, no actors and no audiences, but that England was not 
taking a considerable or a worthy part in the development of a 
diamatic form of expression which had other ambitions than mere 
showmanship and the establishment of box office standards of 
success The English drama did, m fact, conform to its position 
m the industry of catering for the popular leisure by expanding 
with expanding commerce It even followed the economic trend 
so closely that it acquired free trade at the time when free trade 
was becoming a dominant social issue The lingering and rather 
futile efforts to protect the economic interests of the two historic 
patent theatres of London, Drury lane and Covent garden, by 
giving them a monopoly of the legitimate drama were abandoned 
m 1843, when an act of parliament granted a comprehensive 
freedom to the stage Drama was thus liberated like any article 
of commerce and, as the population was growing rapidly m num- 
bers and in wealth, there was a swift expansion of dramatic output 
But what was offered to the new public must, unfortunately, be 
considered in terms of quantity rather than of quality Commer- 
cial standards became more frankly accepted and the ideal of the 
“long run” supplanted the old conceptions of a classical repertory 
m which it was the function of the leading players to appear 
continually and to display their various powers and graces m a 
great variety of traditional and testing parts The old policy, 
however, of a classical routine, was maintained by Charles Kean 
who became lessee of the Princess’s in 1850 and by Samuel 
Phelps at Sadler’s Wells Kean, on the one hand, was endeavour- 
ing to sustain the best kind of dramatic appeal by throwing in 
costly embellishments which a later taste would have considered 
unnecessary or even absurd Phelps, on the other, did splendid 
work, not only for the public that still wanted Shakespeare, but 
for the Shakespearean text itself, by going back to the folio for 
his matter instead of using the adaptations and “versions” which 
had been started dunng the Restoration with the authority of 
Dryden and had continued to glow in numbers and stupidity 
throughout the 18th century Even John Philip Kemble, who had 
been considered something of a puust in these matters, played a 
musical version of The Tempest which contains lyncs in the style 
of an 18th century ballad opera Against such barbarism, long 
taken for granted even by cultured people, Phelps made a strong 
and splendid stand at Sadler’s Wells and dunng his management 
there, which lasted from 1844 till 1862, he maintained a dignified 
level of dramatic aTt while the national theatre as a whole was 
concerned only with rhetonc and sensation and with reaping the 
financial benefits of its new freedom 

After the act of 1843 there was a rapid growth of theatres 
proper or lord chamberlain’s houses, they could multiply accord- 
ing to popular demand while the old saloon theatres, which had 
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been outside the patent and had dealt mainly in imported romantic 
dramas and light operas, found that the new rivalry necessitated 
new measures The saloon theatres accordingly rehed more and 
more upon song and dance and became the parents of the music 
hall, while the orthodox houses were occupied by all that early 
Victorian England could offer in the shape of drama It was not 
very much Right on up to the ’80s the Victorian theatre was 
dominated by the French tradition in farce and melodrama, with 
the result that many English writers, who might have been the 
“abstracts and brief chronicles” of their time, or who might at 
least have given to the actors opportunities for fulfilling the high 
function ascribed by Hamlet to the players, remained mere hacks 
engaged in adapting imported material 
T W Robertson’s Comedies — A distinct change was made 
by T W Robertson (1829-71), whose comedies seem to the 
present-day reader to be painfully stilted and artificial Robert- 
son, none the less, was the supposed rebel and realist of his times, 
he believed that he was bringing the drama back to life from the 
pretty Alsatias and the riotous nonsense worlds to which it had been 
driven He became dramatist to the Bancroft management at 
the Prince of Wales’s theatre where a new school of realistic 
staging and acting was begun m self-conscious revolt against the 
tawdry romanticism, the pomposities of rhetoric and spectacle 
and the wild fustian of the general drama of the time Robert- 
son’s most important contribution to the theatre of that period 
was his refusal to accept the battered types which passed for 
figures of fun To playgoers 50 years later Society (1865) and 
Caste (1867) seemed almost laughably artificial, but they avere 
considered by contemporary critics to be daring essays in natural- 
ism and actuality Before Robertson’s time the writing and the 
acting of character parts were limited by certain acknowledged 
formulas There was a routine of the ridiculous in the theatre, 
as there was afterward m the music halls where noses had to be 
red by regulation and umbrellas broken as it were by schedule 
Squire and Effie Bancroft, working on Robertson’s pieces, abol- 
ished these traditional restrictions upon truth and tried to sub- 
stitute fresh individual characters for the stale humours of the 
type The whole policy was to let the breeze of actuality into 
the hot, stale atmosphere of the playhouse, and m this invigorat- 
ing change they had important allies in two actors of consequence, 
E A, Sothem and John Hare The latter wrote of Robert- 
son that “As nature was the basis of his work, so he sought to 
make actors understand that it should be of theirs He thus 
founded a school of natural acting which completely revolutionized 
the then existing method and, by so doing, did incalculabh good 
to the stage ” Unfortunately Robertson lacked successors James 
Albery was credited with imagination and wit but he found the 
way of the adapter easier than that of the creator, and H J 
Byron altogether fell away from the standards which Robertson 
had endeavoured to institute Adaptations went briskly on and it 
was significant that when Beerbohm Tree went into management 
at the Haymarkct in 1887 he rehed mainly upon plays of foreign 
origin. Until the ’Sos were well advanced the practice of adapta- 
tion, from the'French (and sometimes, as in the case of the ever- 
popular farce The Pmatc Secretary, from the German) was held 
to be the legitimate as well as the customary occupation of a 
British playwright. To create eoisode or character v>as a rant} 
Among tlio'e who ou isionally c mated and more often ‘dijitcd 
we-sW S Gilbert and lorn lay lor 
The New Theatre— But, while the nud-Victonan \cars were 
laigctv stenle in nitl’oiship, important changes were being inide 
in the organization and social status of Lhe Engl'sh thcitrc In 
early Victorina fnies the actor was usualh expected to be a 
Bohemian and might even be an oulca>t I he playnousc ltoeli 

might be rough and ready and the society to be met toeie little 
better The Bancrofts were responsible 110L on'y for frtshemng 
the qun’by of stage writing and production, hut for reintroducing 
the theatre to the attention of the prosperous middle chss and of 
those who might previously have hesitated before being seen in 
such a place Inc Bancrofts may not have found that polite and 
activated society of plavgocrs winch Meredith postu'fted ai es- 
sential to the production of comedy , but they rendered admirable 
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service to the drama by restonng it to its place among the exer- 
cises and adornments of a civilized commumty 

Another of their achievements was the reorganization of theatri- 
cal hfe throughout the country Provincial production had 
hitherto been left to stock companies or to travelling troupes 
working on local circuits The national development of com- 
munications made travel far easier than it had been and it was 
possible to carry proper scenery from place to place instead of 
relying upon the accident of local provision In 1867 Bancroft 
organized for tour an exact reproduction of the London presenta- 
tion of Caste and the quality of the performance appears to have 
been greatly appreciated in the towns which were visited Buck 
stone’s company from the Haymarket followed suit and it soon be- 
came common for actor managers to go on tour and so bung to 
the vanous towns a smoothness and a virtuosity of performance 
to which the local audiences were quite unused By the end of 
the igth century all the great London actors and important for 
eign visitors, like Sarah Bernhardt, habitually took their com 
panies on tour and the centralization of theatrical activity in the 
capital was considerably diminished 

The Stage Divorced from National Culture. — It is plain 
from what has been said of the early and mid Victonan stage 
that the play was not the thing The playgoer’s motive was rarely 
literary nor did he regard it as the function of the dramatic art 
to hold the mirror up either to human nature, to current manners 
or to problems of the hour or of eternity The period was one of 
intensely dramatic changes in the national life The whole eco- 
nomic structure of society was altering, science was coming 
forward to challenge dogma, the strife of classes and of genera- 
tions avas taking shape in conflicts whose natural artistic expression 
should surely have been dramatic But to the student who wishes 
to map out the social landscape of the time the stage offers 
extremely httle evidence In no sense were the actors the abstracts 
of their time Both the pride in the new progress and the protests 
against it were made vocal in the novel and m poetry Unfor 
tunately the English stage was so far divorced from the national 
culture that it totally failed to interpret m terms of drama the 
immensely important and immensely exciting developments in the 
knowledge, wealth and power of mankind If ever history was 
throwing material to the playwright it was then,, but the play- 
wright was too busy with importing French trivialities or con- 
cocting the farces of the mutine to pay anv attention to his 
superb opportunities of doing for the theatre what Dickens and 
Thackeray were doing for the novel It was only after Ibsen 
had revolutionized the European theatre by making his drama 
into a vivid criticism of actual social values that English writers 
who had a similar artistic purpose came to use the dramatic 
medium 

An Actor’s Theatre — But in the absence of a gieat school 
of playwrights there was both demand and supply of great acting 
There are always three parties to the act of the theatre There is 
the man who writes, the man who acts and the man who makes 
the spectacle That is a simple analysis which is capable of much 
refinement in one way or expansion in another The history of the 
theatre shows that those three parties are continually engaged in 
rivalry as well as m co operation A struggle for the balance of 
power is ever In progress Accordingly, whereas one epoch or 
generation is pnticuhrlv distinguished for the quality of its plays 
and 01 the ruth or-, whom it attracts to theatrical service, another 
is the golden age ot tl e great actor who is admired for himself 
alone ind not in lelntio 1 to the splendour or the subtlety of that 
in which he acts, while it another time the emphasis centres on 
display of scene or on the mass effects controlled by the pro- 
ducer and the pageant m isLr The theatre of England m the rgth 
century (or at Iea-t until the renaissance of English dramatic 
composition in the ’8osj v,as predominantly an actor’s theatre 
Pagcanuy there might Ik personality there had to be The 
playgoer thought 111 terms 01 the actor and his individual mag 
net sni 

The Reign of Henry Irving— The sovereignty of Henry 
T r mg in the the in. of the time can best be understood if we 
remember to wh't ex ti t that theatre was under the actor's 
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domination Irving carried on the social service of the Bancrofts 
m bringing honour to his art and rescuing his piofession fiom 
squalor and fiom disrepute "Vet of this most eminent Victorian, 
whose name is almost synonymous with the national theatre of 
his time, an otherwise sympathetic critic could remark, “His 
managerial career had scarcely any significance for the living 
English drama He seldom experimented with a new play, and, 
of the few which he did produce, only The Cup and Becket by 
Loid Tennyson have the remotest chance of being remembeied ” 
And even these were soon forgotten But the man was not To 
see The Bells, an adaptation from the Trench of Erckmann- 
Chatrian, without Irving was to see an ordinary melodrama which 
might m later yeais have foimed pait of a Gland Guignol pro 
gram But Irving’s emotional powers enabled him to turn 
“tushery” into tragedv, he could strike terror, though he some 
times failed to raise compassion, with the result that his melo 
dramatic vill uns were more successful than Ins tragic heroes His 
reign at the Lyceum (1878-99), in which foi so long he had Ellen 
ferry as his colleague m command, was a sustained and, on the 
whole, successful demonstration of the benefits that may he m 
an actoi’s dominion over the dramatic art His Richard III, Iago 
and Shylock were commonly accepted as brilliant and he could 
raise a melodrama like The Lyons Mail from its natural level of 
efficient artifice to the higher category of the tragedian’s art 
There wall always be different delights of the theatre and it is a 
fair distinction which separates the drab talents from the flam 
boyant By drab one seeks, without slight, to denote the quiet 
pleisures of logic, the whisper of realism and the puissance of 
that art which is, on the surface, no more than a hint The 
Victorian theatre was the home of the rhetoricians and the flamboy 
ants, and living, who went into battle nightly with all his drums 
beating, was at once the sovereign and the symbol of his time 
Melodrama — This cult of flamboyance had naturally its 
vanous levels One aspect was the popularity of translations of 
V Sardou, a French playwright who exploited situation with excep- 
tional cunning His play Dora, first produced in English as 
Diplomacy at the Prince of Wales’s m 1878 and later frequently 
revived in London and elsewhere, is a perfect example of the well- 
made play built to frame highly coloured acting Lower down the 
scale there was a steady flow of melodrama, and Henry Arthur 
Jones, afterward to be a considerable master of the comedy of 
manners, won an early success with The Silver King, which was 
produced at the Princess’s in 1882 and showed a technical adroit- 
ness later to be expended on less crude material In this genre 
Wilson Barrett was a great performer, George R Sims a compe 
tent and fluent hbrettist and the Adelphi theatre a constant home 
of flamboyant spectacle and unabashed sensationalism At Drury 
lane the famous Christmas pantomimes with their vast display 
and costly transformation scenes were followed by equally re- 
splendent dramas and the management of Sir Augustus Harris 
(1879-96) provided many popular triumphs m this type of work 
Arthur Collins, who later carried on and developed the tradition 
of Drury lane, was no less successful Melodrama in its crudest 
form had great difficulty m surviving the competition of the films, 
but it stayed on obstinately at the Elephant and Castle theatre in 
south London and there was a large middle class audience which 
made pilgrimages to see and to titter at such flamboyant folk plays 
as Marta Marten and Sweeney Todd 
The mid-Victonan musical stage was in subjection to the 
Offenbach tradition That might have meant delightful entertain- 
ments, but the adaptations were badly made and now seem piti- 
fully inane Another form of entertainment was the burlesque 
which was initiated by J R PlanchS and well developed by the 
founder’s hand, but it was grossly abused by less competent 
people and the fact that the lamp might shine bnghtlv at the 
Gnetv did not guarantee a parellel radiance chew hue Ihe great 
mid Victorian contribution to light oncra aid the ntsicil theatre 
m general was the partnership of \\ $ Gilbeit \u,h Arthur Sulli- 
van The bnel extravaganza Trial by Jitty (18-5) in, folio cd 
ox a long str,cs 01 operettas, genth sauiical and exquisitely 
melodious, of ninth Patience, a bnfl'ant lampoon ol the aesthete 
movement was perhaps the de\ erc=t, wine Ihe Mikado anu 
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Tin, I Lomin of the Guard remained the most popuht Though 
the two great co operators were frequently at odds with one an 
other they did their best work in association and the Ru h ird 
D’Oyly Carte, management at the Savoy theatre from 1S81 on 
w»ard enjoyed a constant, a wide and a disci miniating suppuit 
Meanwhile builesqucs fell out of favour and were displaced b\ 
“musical comedv” of which the first example was In Town, pro 
duced in 1892 It, 111 turn, found a new uval in “revue,” a form 
of song and dance show interspersed with skits and sketches 
H A Jones and A W Pinero — The orientation of theatneal 
effort toward great feats of acting and displays of personal mag 
netism continued until the end of the century The visits to 
England of Eleonora Duse and Sarih Bernhardt and the emergence 
of an English actress of great power and individuality in Mrs 
Patrick Campbell cieated an intense and stimulating rivalry and 
a triangular tournament of talent In June 1895 Bernard Shaw, 
then critic of the Saturday Review, wrote, “We critics can at last 
outdo Hazlitt and Leigh Hunt if we have a mind to , for we have 
just had two Mrs Ebbsmiths to compare, beside a fourth Fedora, 
and Duse and Bernhardt playing La Dame am Camellias and 
Sudermann’s Heimat against one another at Daly s theatre and at 
Drury Lane ” At the same time, however, the author was recov- 
ering his position in the English theatre and a distinct renaissance 
of the playwright's art began to be noticeable in the ’80s Henry 
Arthur Jones graduated from emotional drama to write urbane 
comedy such as The Liars (1897), or deft plays of situation such 
as Mrs Dane’s Defence (1900), while A W Pinero, beginning 
(1S85-S7) as a farceur with three very promising pieces, The 
Magistrate, The Schoolmistress and Dandy Dick, passed on by 
way of sentimental comedy ( Sweet Lavender) to become a master 
of drawing room drama and England’s most important manipu- 
lator of the fashionable problem piece After composing some 
pieces of improving quality he wrote The Second Mrs Taitqueray, 
which was produced at the St James’s theatre m 1893 and caused 
an immediate sensation Undoubtedly the power and the expert- 
ness of this drama presented Pinero with a reputation which was 
European as well as English Mrs Tanqueray’s story was followed 
by a rapid succession of pieces which kept the dramatist in per- 
petual discussion and made attendance at his work an essential 
pleasure for the educated members of London society Trelawny 
of the Wells was one of his most popular comedies, while The Gay 
Lord Quest, Iris, Letty and His House in Order revealed the many 
facets of his industry and his technical competence Meanwhile 
the successes of Pmero and Jones were calhng the notice of man- 
agers and actor managers to the possibilities of using the fresh 
work of English authors instead of relying, as of old, upon a flow 
of adaptations Hence it was that Sydney Grundy, R C Carton, 
Haddon Chambers and others found their opportunities and took 
them The partnership of Jones’s writing with Charles Wynd- 
ham’s acting was a notable feature of the ’gos Carton turned out 
a very capable sequence of light comedies m which his wife, who 
acted as Miss Compton, was a constant and all conqueung per- 
former Lady Huntworth’s Experiment and Mr Hopkmson were 
typical of his light invention 

A new generation of playwrights began to appear The theatre 
had recovered its esteem and men of letters need no longer hesitate 
to contribute to it lest their work should be botched by vulgarity of 
performance or despised because of the house m which it was 
lodged Oscar Wilde, for instance, turned to the theatre in 1892 
and brought to the art of comedy his extraordinary brilliance m 
artificial dialogue His mastery of epigram ancT paradox may seem 
a brittle talent, but it carried distinction of style into a region 
from which style had long been absent Between 1892 and 1893 
Wilde wrote Lady Windermere’s Fan, A Woman of No Impor- 
tante, An Ideal Husband and, most durable of all, The Importance 
of Being Earnest Between 1902 and 1908 J M Barne, a journal- 
ist turned novelist and then dramatist, gave to the stage Quality 
Street, The Admirable Crichton, Little Mary, Peter Pap, Alice 
Sit by the Fire and What Every Woman Knows Among other 
names that must be mentioned as valuable servants of the Stage 
at that period are those of H, V Esmond, Albert Sutro and Hubert 
Henry Davies 
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Ibsen’s Influence — At this point it is necessary to turn back 
and to trace as briefly as possible the external forces which were 
helping to recreate the English dram-' after the long inertia of 
the 19th century Henrik Ibsen’s influence had begun to pene 
trate Europe in 1875 and for the next 20 years his steady output 
of plays, in which the driving actuality of a realistic method was 
applied to a social criticism and a radical philosophy of personal 
independence, made him a pre-eminent figure in any centre where 
the stage was considered as something more than a pastime and a 
plaything When the rebellious wife, Nora, banged the door of 
A Doll’s House (1880), the echo of that violence was heard 
across the continent, and the bitter criticisms of respectability 
which followed m Ghosts started a battle of the critics and a storm 
of discussion wherever that play was produced 
As Ibsemsm gathered force there wer.e sporadic but simultaneous 
movements in the great capitals with the common goal of a new 
theatrical art freed from the old bondage of routine entertainment, 
from the rhetoric and the rant of the old acting, and from the 
fripperies of the old method of presentation The new drama was 
to be expressive of the social needs and purposes of the time 
Andre Antoine, a gas works clerk who began his theatrical experi- 
ments in a garret to which he pushed his properties in a handcart, 
founded the Thdatre Iibie in Paris 111 1887 and transferred to the 
stage the naturalism which had replaced romanticism in the French 
fiction of his time He strove to develop a drama which should 
mirror the pains, pleasures and problems of the day and a style 
of acting which should be quietly harmonized with the new method 
of writing The revolt spread rapidly and “free theatres” were 
founded in the various capitals and, in turn, gave nse to other 
small, independent playhouses with such titles as the Modem 
theatre or the Art theatre The famous Moscow Art theatre was 
founded in 1895 as a practical protest against the fustian of alien 
origin and the eternal traffic m stale French trifles which ob- 
structed all progress on the Russian stage The idea of the found 
ers, V Nemirovitch-Dantchenko and Stanislavsky, was to elicit 111 
terms of what they called “spiritual realism” a native Russian 
drama which should be representative of the younger generation, 
of its criticism of life and of its aspiritions and its resolves “In 
our destructive and revolutionary aims,” wrote Stanislavsky, “m 
order to rejuvenate the art we declared war on all the convention- 
alities of the theatre wherever they might occur — in the acting, the 
properties, the scenery, or the interpretation of the play ” As a 
result the author Anton Chekhov, who had been on the verge of a 
suicidal despair, was able to do lus work in sympithetic company 
and comparative cheerfulness and so to achieve his loveliest self- 
expression before he died The nev theatres, in short were foster 
mg new dramatists who, in turn, were fostering a new modesty and 
veracity m the players for whom they piovided truthful and subtle 
dialogue and situations sincerely contrived instead of the familiar 
cliches of theatrical word and melodramatic deed 
The Arrival of Bernard Shaw —The English parallel of the 
varioiib free theatres was called the Independent by its founder 
J T Greln and was opened m 1891 with a performance of Ghosts 
To begin v ith it- directors were naturally uPr'ttcd bv 'lions 
of ihe m.,v and important fortiyi work Hu Independent gave 
Ibsen and Zola But in the v inter of 1S92 it found its mu 
M uloxicn’ Ilo <scs bv George Item tru Miav w i- pmdi etd anti met 
with nu pnUcuIar enthusi ‘■ui But i no\ m lsier h id biokcn mto 
the theatrical woild and one who w >s <1 'lined bv manv to lie 
the greatest E igiiah dr nintist since Mwlaspeux negan to com- 
pose regularly 101 the stage The theatre Mewed *s 1 m el ion of 
the industry of entertainment, inav have begun bv resenting lus 
invasion as it had resentid the airi al of Ibsen and the Ilwemti' 
But the art o> the drama was not to be kep' fore er 111 complete 
subjection to toe commeicia' machine The new drinu hid to 
live from hand to mou’h by subscription performance-, 00 Sundae 
nights bv special mttmrLS and by the efforts of am Hours But 
it lived audaciouslv and obstinately and so e Uiblished i' s indt 
peudence The btage society was founded m 1900 to produce 
on Sunday evenings the plays of merit and of experiment which 
could not find a home inside the ordinary playhouse, and there 
W«te many subsequent organizations of a similar type and 


a similar object The Stage society discovered H G Granvill 
Barker as author and producer and it was the Vedrenne-Bark 
partnership at the Court theatre (1904-07) which won for the fir 
time a considerable English public and a wide recognition f 
Bernard Shaw The Court became a practical academy for youi 
actors in search of experience and an outlet for the new autho 
who were using the method of Ibsen to record their affirmatioi 
about every aspect of life The chief Shaw successes at the Cou 
were You Never Can Tell, Man and Superman, in which Granvill 
Barker gave a particularly brilliant performance of the chief pai 
John Bull’s Othei Island, Majoi Barbara and 7 he Doctoi 
Dilemma Another outstanding production was that of The Silv 
Box, winch introduced John Galsworthy to the playgoing publi 
and Gilbert Murray’s translations of Euripides were also amoi 
the novel features of the Court program St John Hank 
(1869-1909) was anew dramatist to whom the commercial theat: 
was not usually hospitable The Court season gave him new 0] 
portumties, while GranviUe-Barker’s own play The Voysey I, 
hentance was staged under the inspiring direction of the authc 
The “Literary” Drama — Trom this it may be seen that 
remarkable and valuable change had come to the English theatr 
The sovereignty of the actor and the actor manager did m 
pass away because a few challenging trumpets had been blow 
outside the walls of the commercial theatre Sir Herbert Bee 
bohm Tree continued at His Majesty’s theatre to blend poeti 
with pageantry and both with personabty Stephen Phillips, 
poet whose reputation stood astonishingly high 111 his time bi 
was doomed to an almost complete eclipse after his death, con 
posed Ulysses (1902) and Nero (1906) for Tree, who al 
employed Comyns Carr and Louis N Parker as dramatists 
perhaps it would be fair to say as librettists for his grand essa; 
m stagecraft and mass production Tree’s Shakespearean ventur 
were launched upon a full spread of scenic canvas and lie himsc 
was an actor of resource with a rich technique for the elaborate 
of character parts But outside and beyond the splendours 1 
His Majesty’s, with its tonnage and poundage of panoram 
effects, its occasional droves of livestock and its constant larges: 
of the incidentals and accessories of drama, the new English von 
was making itself heard It was often quiet and arguments tiv 
m distinction to the rhetoric and the colour of conventional wori 
but it became attractive to the young men and women who four 
m the theatre a mode of expression which would never have bee 
contemplated by their fathers There had, of course, been 
Victorian “literary" drama All Tennyson’s verse plays wei 
acted ( Harold , long neglected, was given in London in 1928 
while Swinburne’s large output of tragedy was strangely ui 
derrated despite his lack of concentration he had some sens 
of the theatre as well as a superb fluency, and his trilogy on Mai 
queen of Scots might yet survive if carefully prepared for tl 
stage Most poets of the period composed occasionally 1 
dramatic form Robert Bridges wrote Prometheus (1883) an 
Nero (1885) while John Davidson poured his wild fancy, ang< 
and despair into a series of published plays Thomas Hardy als 
presented lus gigantic study of the Napoleonic wars in thre 
volumes of acts and scenes The Dynasts, with its cosmic swee 
and philosophic chants as well as its routs and triumphs c 
embattled hosts, might seem to be beyond the compass of an 
staee but Granville Pat-W nmSurori „„ t™, „u„v, . — 


Repertory Theatres.— The Vedrenne-Barker season at th 
Court was the prelude to the revival of the English stock-compatt; 
system with a heightened ambition The new movement abar 
doned the name of “stock” for that of “repertory” and it wa 
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young dramatists eagerly turned for their opportunities Shaw 
had already revealed an example of how inclusive the kingdom of 
drama might become The new dramatists were not only to 
abandon the old theatricalism with its tedious repetition of plots 
in which farcical misunderstandings or sexual intrigues were 
almost the only constituents, they were to shrink from nothing 
in politics or economics, in ethics or metaphysics They were to 
resume the Ibsemte tradition and make the English theatre an 
informed critic and mouthpiece of its age with the actor no longer 
domineering in all the richness of a star part and exhibiting a 
star personality but co-operating with the dramatist as an abstract 
and brief chromcle of the time 

At the Court theatre m London the example had been set, it 
was m the provinces, however, that the distinctive "repertory” 
movement was established The absence of any national or 
municipal endowments for the theatie meant that the necessary 
funds for the creation of theatres which could hardly be (and 
were not intended to be) serious competitors m the industry of 
entertainment had to be found among private patrons of the 
arts and enthusiasts for dramatic enterprise Alfred Warning, a 
young touring manager fired by a great enthusiasm for the new 
drama, was enabled by some men of civic spint m Glasgow to 
take over the Royalty theatre as a citizens’ playhouse and there 
he maintained an ambitious repertory for several years Annie 
E F Homiman, who had been pnvate secretary to W B Yeats 
and had backed the production of Shaw’s Arms and the Man at 
the Avenue theatre in 1894, opened the Abbey theatre in Dublin 
ten years later The rise of this theatre was a natural part of the 
Irish literary renaissance which came m with the zoth century 
It was due partly to the earlier experiments of George Moore and 
Edward Martyn, and partly to the reaction upon Insh intellectuals 
of the general wave of artistic endeavour in the theatre The 
governing influence fell m the end to W B Yeats and Lady 
Gregory, both dramatists, and it was under their influence that 
the genius of J M Synge, an invalid who died before he was 40, 
found expression with Riders to the Sea, The Well of the Saints 
and The Playboy of the Western World Other writers of distinc- 
tion connected with this theatre were Lennox Robinson and St 
John Ervine, and in 1922 a Dublin plasterer named Sean O’Casey 
made his reputation there with The Shadow of a Gutman The 
Abbey Theatre company at this time had a wide and well earned 
fame, and while the broad humours of Arthur Sinclair, the early 
beauty and maturing powers of Sara Allgood and Maire O’Neill 
may be selected for particular praise, the team as a whole had a 
common quality that made their visits to England an exceptional 
pleasure to connoisseurs of acting 

In 1907 Miss Hormman purchased the Gaiety theatre m Man- 
chester and ran it until 1921, when it was sold to a motion-picture 
syndicate The great period of the Gaiety was in the years be- 
tween 1908 and 1914, during which time it attracted the wide- 
spread attention of critics and authors, enlisted the services of 
young players and producers who were afterward to become lead- 
ers of the English theatre and gave the name of "Manchester 
school” to a particular kind of play and type of presentation in 
which quietness and sincerity were familiar characteristics 
Among the authors who found fine opportunities at the Gaiety 
were Allan Monkhouse, John Masefield, Stanley Houghton and 
St John Ervme, while the works of established playwrights of the 
new school like Shaw and Galsworthy were constantly in the pro- 
gram Among those who were graduating in mastering their art 
in the “Manchester school” were Sybil Thorndike, Lewis Casson 
and Basil Dean Dean m 1911 became director of the Liverpool 
Playhouse repertory In 1913 Barry Jackson founded and di 
rected the Birmingham repertory company and built for it a 
special theatre The Liverpool and Birmingham repertories sur- 
vived, and the latter was able to send companies to London where 
important conquests were made The Birmingham company, for 
instance, was the first to act Shaw’s vast “metabiological penta- 
teuch” Back to Methuselah, which was given in 1923 at Birming- 
ham and subsequently at the Court theatre in London 

The repertory movement may have often been responsible for 
hasty and unnpe presentations, but there is no doubt that it 
7— v 


evoked new talents m writing and acting and had a freshening 
and vitalizing effect upon the whole British drama of the period 
The theatre was honoured No man of letters henceforwaid could 
be too proud to write for it and it is significant that the most 
distinguished novelists of the time were eager to be dramatists 
One effect, and that an important one, of the repertory movement 
was to restore the theatre to its proper place in the national cul- 
ture The drama became once more representative and expressive 
of the living mind and the social purpose 
But it must not be supposed that the repertory movement was 
as widely prosperous as it was intellectually significant From a 
financial point of view it was often a failure and the London theatre 
was still dominated by the actor-manager who chose his plays to 
suit his particular talent Yet the sovereignty of such men as Sir 
Herbert Beerbohm Tree, Sir George Alexander and Sir Charles 
Wyndham, all of whom died during World War I, was a beneficent 
form of government compared with that of the financial syndi- 
cates which followed them and turned the playhouses into counters 
in a great game of hazards rather than of skill The effect of the 
war on the English drama was inevitably disastrous When so 
many towns, particularly the capital, were lodginghouses between 
life and death in which men on leave snatched what relief they 
could, the industry of entertainment naturally flourished at the 
expense of the art of the theatre The new syndicates which traf- 
ficked in playhouses and plays found a ready market for anything 
trivial or spectacular which would bring some anodyne to the 
mind oppressed with care London was packed with soldiers from 
all over the world to all of whom a rousing display or a rackety 
farce was at least intelligible Hence it was that the typical war 
play was Chu Chin Chow, an elaborately oriental panorama with 
music which ran at His Majesty’s theatre for 2,238 performances, 
or The Maid of the Mountains, a highly competent musical com- 
edy which was played at Daly’s 1,352 times, or A Little Bit of Fluff, 
a hilarious and nsqu6 farce whose life extended to 1,241 nights 
The war brought enormous runs because money was plentiful and 
taste was not exacting It was a period of quantity not quahty 
Sir Gerald du Maurier, one of the surviving actor-managers, did, 
however, maintain a standard of dignity and restraint and had a 
long run with Dear Brutus (I Br , X ) 

After World War I — In the early 1920s two main influences 
were at work upon the theatre, one material and one spiritual Ma- 
terially, times were difficult because the competition to acquire 
London theatres for revues and farces had quadrupled the rents 
Spiritually, they were hard for the high-aspirmg artist because the 
pubhc was in a cynical and disillusioned mood The older genera- 
tion of playgoers was still faithful to Galsworthy and other prod- 
ucts of the prewar repertory movement, and Barne was still 
writing, but the spint of the time was more truly reflected by 
such plays as W Somerset Maugham’s Our Betters (the least con- 
siderable of all his works), or the sophisticated and deft comedies 
of Frederick Lonsdale and Noel Coward The more senbus- 
minded among this pubhc made an idol of Bernard Shaw, who now 
found himself, much to his surprise and not altogether to his 
pleasure, the most popular of living dramatists The essential 
point about this postwar public, m London at any rate, was that 
it had taken the lessons of its youth too much to heart, and would 
tolerate no plays not realistically wntten and no acting that was 
not “natural ” It seemed, indeed, to be impatient of any drama 
that did not exactly mirror the normal hfe of its own time and 
its own country Plays of foreign hfe, even of American hfe, were 
seldom acceptable to this pubhc unless they had been adapted to 
fit the English scene , while the classics, and “period” plays gen- 
erally, were banished almost entirely from the London stage 
The immediate effect was to drive those managers and play- 
goers to whom reahsm was only one among many forms of 
theatrical expression out of central London and into the suburbs, 
where financial nsks were comparatively small An outer nng 
of theatres came into bemg, on whose stages were seen some of 
the most memorable productions of the time First of these 
theatres, in order of time and importance, was the Old Vic, a large 
dingy building south of the nver near Waterloo station After 
beginning as a low music hall, and then struggling to bring a little 
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uplift into the mean streets about it, it found itself unexpectedly 
thrust into public notice as Shakespeare’s only established refuge 
in London Lilian Bayhs, its manager, found greatness thrust 
upon her and rose nobly to the test Even before World War I 
ended, Sybil Thorndike had made her name at the Old Vic, and 
m 1919 Robert Atkins, rejoining the company as stage director, 
built up a first class team and attracted a public from all parts of 
London The Old Vic audience soon became an entity which 
shared the fame of the theatre, and was almost the only really 
responsive theatre audience of the time 

Second m distinction only to the Old Vic was the Lyric theatre 
at Hammersmith, a derelict place rediscovered by Nigel Playfair 
and opened by him and Arnold Bennett as a home for period 
pieces The most popular of the Hammersmith revivals was The 
Beggar’s Opera, decorated by Claud Lovat Traser, which was pro- 
duced in June 1920, became the rage of the town and ran for 
nearly four years Previously, Hammersmith had yielded a long 
run to John Dnnkwater’s chronicle play Abraham Lincoln An- 
other of Playfair’s notable productions was Congreve’s Way of 
the World (m all other hands an intractable masterpiece), m which 
Edith Evans, as Millamant, first demonstrated her brilliance in 
artificial comedy Meanwhile, at Barnes, Philip Ridgeway turned 
a disused movie house into a theatre and with the help of the Rus- 
sian producer Theodore Komisarjevsky gave British theatregoers 
their first real chance to understand Chekhov’s plays Very few 
grasped the opportunity 

At such a time, the arrival of an actress hke Sybil Thorndike at 
a position of honour in the West End theatre was an extraordinary 
feat, since she had to swim against the stream of popular prejudice 
Remarkable performances of Euripides’ Hecuba and Medea at a 
senes of matinees established her reputation as a tragic actress , 
and, though she had to demonstrate her abilities in contemporary 
comedy before the general public lost its mistrust of her, she found 
a following which enabled her to restore to Shakespeare an in- 
secure foothold on the fashionable stage This following enlarged 
itself greatly, however, when the production of Saint Joan brought 
her to the notice of the by now immense Shaw public in 1924 
The play, by fairly general consent the most memorable piece of 
dramatic writing of the time, found in this actress an exponent of 
the name part the memory of whose performance has never been 
effaced If the sprat of the time had been with her instead of 
against her, she might well have written her name in the list of 
great tragic actresses It was her misfortune that she reached the 
peak of her power at a time when tragedy was not wanted, so that 
m her later career she had to fall back on her fine but less remark- 
able comic gifts 

She and her husband, Lewis Casson, however, had done much 
to keep alive the idea that acting could consist of something more 
than a mere imitation of the surface of life and so to pave the way 
for another equally gifted player whose methods were more m 
accordance with the taste of the time In, 1929 John Gielgud, 
following the example of other actors of high ambition, sacrificed 
the rewards of a growing West End reputation to become leading 
man of the Old Vic, and made so great a success as Hamlet that 
the fashionable scoffers were not merely silenced but impelled to 
go on pilgrimage to see him In the following year the production 
was repeated at the Queen’s theatre, just in time to end an un- 
distinguished and vandalistic decade with a promise of something 
better in store 

A Dangerous RivaL — In actual fact, the first experience the 
early 1930s had m store for the theatre was financial disaster on 
a scale hitherto ummagmed. The invention of the talking motion 
picture destroyed almost overnight the complicated touring sys- 
tem whereby the theatres outside London had been kept supplied 
with plays Now that they could hear as well as see world-famous 
players on the screen, provincial audiences refused to be enter- 
tained by less known actors on the stage Except m the big towns 
which could offer performances by London companies on tour after 
successful runs, theatres everywhere were closed down or con- 
verted into motion picture houses, It Was commonly and quite 
seriously thought that the theatre, proverbially dying for many 
generations, was moribund at last, and in the years that followed, 


when enthusiastic playgoers had to wait until they could spend 
a holiday in London before they could indulge their taste, it seemed 
possible that such prophets of disaster might be right A whole 
generation was growing up which had never known what it was 
to see live actors perform, while the existing London public con- 
sisted of middle-aged people who cared nothing for the art of the 
theatre 

Yet even so, the hope of better things persisted, based on three 
considerations First, an unprecedented activity was to be seen 
in the schools, whose dramatic societies, with the approval and 
assistance of education authorities, were doing ever more am- 
bitious and effective work and familiarizing children with good 
drama at the most impressionable age Second, the amateur 
movement had assumed a new importance No longer did the 
amateur actor content himself with repetitions of faded West End 
successes, the community drama ranged from experiments in 
mediaeval mystery to the latest philosophy of the intellectual 
theatre, and with the partial collapse of the professional stage, the 
movement took on an access of strength Third, the place of the 
defunct touring companies was to some extent filled by small 
repertory theatres which sprang up on all sides and produced a 
new play every week, working for the most part on incredibly nar- 
row financial margins These theatres should not be confused 
with the more solidly established institutions already mentioned 
which had long existed in large cities — notably Bnmingham and 
Liverpool — in order to give true theatre lovers something outside 
the limited scope of the commercial theatre The new stock 
theatres had as a rule no high artistic aims , they were concerned 
not to raise the standard of drama, but simply to keep it alive in 
any form that the public would accept, and the public — except for 
a small inner circle of enthusiasts — was in no mood for experiment 

Experimental Drama — But a hopeful sign in the 1930s was 
that leading dramatists were in such a mood William Archer, 
who had fought the battle of realism ever smce he had introduced 
it to the English speaking theatre with his translations of Ibsen, 
had brought his writing careei to an end in 1923 with a claim that 
victory was won “Drama," he said in The Old Drama and the 
New, “has cast out the foreign elements of rhetoric and lyricism, 
and become a pure art of interpretation through imitation ” 
Archer’s ink was not long dry when Bernard Shaw, his ally in the 
Ibsen campaign, went over to the enemy From 1929 onward 
he contributed to the Malvern festivals, inaugurated m his honour 
by Barry Jackson, a senes of discussion plays beginning with 
The Apple Cart in which rhetoric had a far more important share 
than imitation And in the same year, 1929, Sean O’Casey aban- 
doned the realistic method which had brought him fame with 
Juno and the Paycock and The Plough and the Stars and began 
with The Stiver Tasste a deliberate attempt to bnng back to the 
stage the other “foreign element,” lyncism 

A few years later still J B Priestley, who had emerged as a 
prolific and highly popular dramatist in the realistic manner with 
Dangerous Comer (1932), Laburnum Grove (1933), Eden End 
(1934) and others, began expenmentrag m his turn in Music at 
Night (1938) and Johnson Over* Jordan (1939) None of these 
attempts to break down the tyranny of the imitative method re- 
ceived much encouragement None of Shaw’s Malvern plays, 
except The Apple Carl itself, proved popular m London, O’Casey 
lost his hold on the West End altogether , Priestley’s Johnson Over 
Jordan failed with splendour, but it failed Only T S Eliot, with 
a new conception of poetic drama, could be said to have struck a 
really effective blow for a freer theatre, and that was because his 
Murder m the Cathedral , written for a Canterbury festival and 
hardly aimed at a wider public, was able to climb quietly to fame 
by a multiplicity of modest performances in small theatres before 
audiences of enthusiasts, and was never forced to compete m the 
commercial hurly-burly 

World War IL — When World War II broke out, every theatre 
m Britain was closed by government order, and thereafter, until the 
Germans broke off their mam air attack m May 1941, the “com- 
mercial" theatre lived a precarious existence London, and the 
big towns generally, ceased to be centres of theatrical activity oi 
any importance Not until the late summer of that year did the 
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West End return to normality, and it was then taken sadly for 
granted that a drop in the standard of public taste similar to that 
of World War I would happen The event proved very different 
It was true that, as in World War I, the fighting forces on leave 
liked entertainment of light texture, but a comparison of London’s 
playbills at corresponding points of the two wars proved that 
whereas m 1914-18 the discriminating playgoer in London could 
hardly find himself catered for at all, in 1939-45 he could always 
find intelligent and sometimes serious entertainment As in World 
War I, popular plays had very long runs, but this tune it was 
not musical plays or wild farces which topped the thousand per- 
formances, but comedies of some merit — Noel Coward’s Blithe 
Spirit (1,997), Terence Rattigan’s While the Sun Shines (1,154), 
Esther McCracken’s Quiet Week end (1,059) and the U S Arsenic 
and Old Lace (1,337) 

Also, during and after World War I an eager escapism had led 
the public to shun war plays, so that not till 1929 was the first 
realistic stage representation of the war (R C Sherriff’s Journey’s 
End) presented, and then only with misgiving This frame of 
mind was so alien to the spirit of the World War II public that 
Emlyn Williams’ The Morning Star, written as a tribute to the 
tough fibre of London’s population under aerial attacks, and con- 
taining a realistic representation of a raid, was received with ac- 
clamation m Dec 1941, only six months after those attacks had 
ceased 

E N S A and C JS M A — Meanwhile, many events up and down 
the country showed that there was no real reason to fear that 
the art of the theatre would be swamped by a desire for crude 
relaxation The Entertainments Natiqpal Service association 
(E N S A ), a vast organization with Basil Dean at its head which 
supplied every kind of show to every branch of the forces, often 
found itself under criticism if it rated the taste of its audiences too 
low I'he Old Vic, which had withdrawn to Burnley in Lan 
cashire, found responsive audiences in districts which had long 
had no living theatre at all Other organizations which sprang up 
to supply war workers in hostels and camps with drama told the 
same story And the Council for the Encouragement of Music 
and the Arts (CEMA), brought into being to co ordinate this 
work with money supplied by the Pilgrim trust and a cautious 
government, proved its usefulness so thoroughly that it became an 
entirely state aided department and extended its aegis to cover 
the professional theatre After the war, under the more resound 
ing title of the Arts Council of Great Bntain, it continued to ad 
minister government subsidies and to give moral as well as ma- 
tenal support to theatrical ventures over a wide field 

Stratford and Old Vie, — Perhaps the best barometer of the 
change m taste is to be found in the history of the new Shakespeare 
Memorial theatre at Stratford on-Avon, which was opened m 1932 
Up till this time the Stratford festivals had been parochial m 
character Sir Archibald Flower, whose family had built the first 
theatre (burned out m 1926), was anxious to keep this modest 
quahty, and had the support of a majority of the governors But 
the new theatre was not a private venture It had been built 
and endowed by public international subscription, and pressure 
of public opinion gradually brought it home to the local authorities 
that their theatre was now a showpiece and a place of pilgrimage 
One continuous season superseded two short ones, and in the years 
before the war the theatre was commercially successful Artis 
tically, it remained inadequate to its new status 

Dunng World War II the governors were, naturally enough, 
content to mark time so far as policy was concerned, but were very 
soon to discover the changed temper of their audiences To see 
the theatre crammed to the doors became an ordinary instead of 
an unusual experience At the time this was accounted for by the 
presence in and near Stratford of Allied armies, particularly Ameri- 
cans, on leave, but after these soldiers left the records of 
attendance at the theatre rose in spite of transport difficulties un- 
known befpre the war Eager playgoers in every part of the coun 
try organized motprTcoach taps to Stratford A new generation 
of governors, led by Lord Ihfie and Lieut Col Fordham Flower, 
recognized that the old parochial days were gone and appointed 
one of their number, Sir Barry Jackson, to reorganize the com- 


pany on a more ambitious scale Under Jackson and his successor, 
Anthony Quayle, the Memorial theatre at last attained its proper 
artistic quality as a serious rival to the Old Vic 
The Old Vic itself, by the end of the war, had reached the high 
est peak yet of its honourable career In the autumn of 1944 
Laurence Olivier and Ralph Richardson (both knighted in 1947) 
were released from the forces to become codirectors of the com- 
pany, and for two seasons they led it m a whole series of produc- 
tions which proved not only that acting on the grand scale was 
still possible, but that it was once again very much to the public 
taste Olivier’s Richard III and Oedipus (111 Oedipus Rex), and 
Richardson’s Falstaff in both parts of King Henry IV, were 
achievements of the highest rank After these two players left 
the company m 1946, the organization developed weaknesses and 
the standard fell for a time, but it had grown to be an understood 
thing that the Old Vic was the nucleus on which the National 
theatre — for the establishment of which £1,000,000 was made 
available by parliament in 1949 — would take shape 
Just before the Old Vic’s return to London, m the spring of 
1943, John Gielgud had had proof of the public’s change of heart 
He staged Congreve’s Love for Love, with so httle faith in its popu- 
lar appeal that he produced it as a nonprofit-making venture with 
the backing of the C E M A It ran for a year 
Retreat from Realism — Side by side with the established 
naturalistic theatre, therefore, Britain by 1946 had a theatre of 
universal appeal in which experiments that before World War II 
would have seemed outrageous had a good chance of success With 
responsive audiences, courageous directois and actors who could 
recall the spaciousness of earlier days without their flamboyance, 
it seemed possible that a new era of greatness might be about to 
dawn There was, however, one very senous obstacle to this — a 
dearth of new dramatists The years immediately succeeding the 
war were singularly unproductive of new plays of distinction, and 
such as did appear — J B Priestley’s The Linden Tree, Terence 
Rattigan’s The Winslow Boy and The Browning Version, Emlyn 
Williams’ The Wind of Heaven, for instance — showed no sign of 
any breakaway from naturalism Economic conditions were dif- 
ficult, and managers were disinclined to take risks with new works 
when they could more safely cater for the public’s new-found 
liking for the classics and “period” plays generally 
Not until 1949, indeed, were any new plays written that could 
be said to reflect the younger generation’s catholicity of taste 
In that year a new note was struck when Daphne Laureola, a piece 
in James Bridie’s most idiosyncratic manner and with almost no 
plot at all, gave Edith Evans one of her greatest successes, when 
The Lady’s Not for Burning, a verse play by Christopher Fry, the 
first new dramatist of distinction to emerge after the War, ran for 
many months, and when T S Eliot’s The Cocktail Party, a mysti- 
cal piece also written m verse, was produced at the Edinburgh fes- 
tival and acclaimed as a masterpiece In 1950 another poetical 
play from Fry’s pen, Venus Observed, was given a warm welcome 
for the splendour of its language m spite of manifest faults in the 
handling of its plot Not one of these plays could have survived 
in the West End between the wars, and their success completed 
the evidence that a fresh and very different chapter of stage his 
tory had been opened 

The Rise of the Producer —Dunng the first half of the 20th 
century there were three distinct phases of theatrical history An 
actor’s theatre was succeeded by an author’s theatre and this in 
turn was followed by a producer’s theatre Although the stage 
director never attained in Great Bntain to the absolute monarchy 
Which men like Max Reinhardt achieved m Europe, it was an 
Englishman, Edward Gordon Craig, whose theones and occasional 
practice inspired this development Craig’s ideas affected the land 
of his birth only at second hand, but perhaps it was better so 
His erratic gemus was not well suited to a workaday playhouse, 
though be would never admit this Nevertheless, his influence was 
strong, and English methods of production showed much benefit 
from the lessons he had to teach The work of such men as Nigel 
Playfair, Basil Dean and H K Ayhff m the older generation, and 
Tyrone Guthrie, John Gielgud, Laurence Olivier and Peter Brook 
among the younger men, showed a power to experiment without 
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treating the author’s text as a mere libretto or the actor as a unit 
in a regiment of automata In short, they accepted the threefold 
partnership between actor, author and producer and worked loyally 
to sustain it (W A Dn ) 

FRENCH DRAMA 

France was the only country besides Italy m which classical 
tragedy was naturalized In 1531 the Benedictine BartMlemy of 
Loches pnnted a Chnstus Xylontcus, and a very notable impulse 
was given both to the translation and to the imitation of ancient 
models by a series of efforts made in the University of Pans and 
other French places of learning The most successful of these 
attempts was the Johannes Baptistes of George Buchanan, who 
taught in Pans for five years and at a rather later date lived at 
Bordeaux, where in 1540 he composed his celebrated tragedy 
(afterward translated into four or five modem languages), in 
which it is now ascertained that he had in view the trial and 
condemnation of Sir Thomas More He also wrote Jephlhah, and 
translated into Latin the Medea and Alcestis of Eunpides At a 
rather later date the great scholar M A Muret (Muretus) pro- 
duced his Julius Caesar, a work perhaps superior m correctness to 
Buchanan’s tragic masterpiece, but inferior to it in likeness to life 
About the same time the enthusiasm of the Pans classicists 
showed itself m several translations of Sophoclean and Euripidean 
tragedies into French verse, and in 1340 Pierre de Ronsard trans- 
lated the Plutus of Aristophanes Thus the beginnings of the 
regular drama in France came to connect themselves directly with 
the great literary movement of the Renaissance 
Jodelle — Among the disciples who gathered round Ronsard, 
and with him formed the "Pleiade” of French literature, fitienne 
Jodelle, the reformer of the French theatre, soon held a distin- 
guished place The stage of this period left ample room for the 
enterprise of this youthful writer The popularity of the old enter- 
tainments had reached its height when Louis XII, in his conflict 
with Pope Juhus II, had not scrupled to call in the aid of Pierre 
Gnngoire (Gnngon), and when the Mire sotte had mockingly 
masqueraded in the petticoats of holy church In the reign 
of Francis I the Inquisition, and on occasion the king himself, 
had to some extent succeeded in repressing the audacity of the 
actors, whose follies were at the same time an utter abomination 
in the eyes of the Huguenots For a time the very mysteries of the 
Brethren of the Passion had been prohibited, while the moralities 
and farces had sunk to an almost contemptible level Isolated 
translations of Italian as well as classical dramas had m literature 
begun the movement which Jodelle now transferred to the stage 
itself His tragedy Cliopitre captive was produced on the same 
day as his comedy L' Engine, in 1552, his Dtdon se sacnfiant 
following in 1558 

The history of French tragedy begins with Cliopdtre captive, 
m the representation of which the author, together with other 
members of the Pteiade, took part It is a tragedy in the manner 
of Seneca, devoid of action and provided with a ghost and a 
chorus Though mainly written m the five foot iambic couplet, it 
already contains passages m the Alexandrine metre, which soon 
afterward J de la Peruse by his M idee (1556) established m 
French tragedy, and which Jodelle employed in his Dtdon Numer 
ous tragedies followed in the same style by vanous authors, among 
whom Gabnel Bounyn produced the first French regular tragedy 
on a subject neither Greek nor Roman (La Soltane, 1561) and 
the brothers Jacques and Jean de la Taille and J Gr6vin distm 
guished themselves by their stile Antone de Montchrdtien ex- 
hibited unusual vgour of rhetoric and m R Gamier 1 n.nch tragedy 
reached the greatest height m nobility and dig.uti of style, a« well 
as m the exmhition of dramatic passion, to which it attained be- 
fore Corneille In Gamier 3 tragedies choruses ue still inter- 
spersed among the long Alexandrine tirades ol the dialogue 

Comedy under Italian Influence —During thi= per-od 
comedy bad likewise been Influenced by classical models, but the 
distance was less 1 ('tween the national farces and Terc ice than 
between themyster and nOnhtics and Seneca and the GieeU 
L’Eugbu differs Lttlc m stile irom the more elaborate of the old 
farces, and while it satirizes the foibles ot the clergy without. 


any appreciable abatement of the old licence, its theme is the 
favourite burden of the French comic theatre m all times — le 
cocuage The foremost French comic poet of the century, Pierre 
de Lanvey, born in Florence and originally named Pietro Giunta, 
openly professed to imitate the poets of his native country His 
plays are more or less literal translations of L Dolce, Secchi and 
other Italian dramatists, and this lively and witty author, to whom 
Moliere owes much, thus connects two of the most important and 
successful growths of the modem comic drama 
Much of the French drama of the next age is of the same kind 
as its romance literature, like which it fell under the polite casti- 
gation of Nicolas Boileau-Desprdaux’s satire Heroic love (quite 
a technical passion), “fertile in tender sentiments,” seized hold of 
the theatre as well as of the romances, and G de C de la Cal- 
prenAde, G de Scud£ry (L’ Amour tyranmque) and his sister and 
others were equally fashionable in both species A mixture of the 
forms of classical comedy with elements of Spanish and of the 
Italian pastoral was attempted with great temporary success by 
A Hardy The mixture of styles begun by lnm was carried on by 
the marquis de Racan, J de Rotrou and others , and among these 
comedies of intrigue m the Spanish manner the earlier efforts of 
Corneille himself are to be classed Rotrou’s noteworthier produc- 
tions are later in date than the event which marks an epoch in the 
history of the French drama, the appearance of Corneille’s Cid 
(1636) 

Corneille — Pierre Corneille is justly revered as the first, and in 
some respects the unequalled, great master of French tragedy 
The attempts of his predecessors had been without life, because 
they lacked really tragic characters and the play of really tragic 
passions, while their style had been either pedantically imitative 
or a medley of plagiarisms He conquered tragedy at once for the 
national literature by a few masterpieces, which may be held to be 
comprehended within the ten years 1636 to 1646, for in his many 
later tragedies he never again proved fully equal to himself The 
French tragedy, of which the great age begins with the Ctd, 
Horace, Ctnna, Polyeucte and Rodogune, was not, whatever it 
professed to be, a copy of the classical tragedy of Greeks or 
Romans, or an imitation of the Italian imitations of these, nor, 
though m his later tragedies Corneille depended less and less upon 
characters and more and more, after the fashion of the Spaniards, 
upon situations, and even more upon spectacles, were the forms 
of the Spanish drama able to assert their dominion over the 
French tragic stage The mould of French tragedy was cast by 
Corneille, but the creative power of his gemus was unable to fill 
it with more than a few examples 

In comedy also Corneille begins the first great original epoch of 
French dramatic literature, but Le Menteur was itself derived 
from a Spanish original, which it did not (as was the case with the 
Ctd) transform into something new 

Racine — The tragic art of Jean Racine supplements rather 
than surpasses that of his older contemporary His works reflect 
the serene and settled formality of the age That Racine should 
permanently hold the position which belongs to him m French 
diamatic literature is due to the fact that to him it was given to 
present the forms approved by his age m what may reasonably 
be called perfection Thomas Corneille, J G de Campistron, 
Joseph Duch6 (1668-1704), Antoine de Lafosse (c 1653-1708) 
and Philippe Qumault were mere followers of one or both of the 
great masters of tragedy, though the last-named achieved a repu- 
tation of his own in the bastard species of the opera 

The type of French tragedy thus established, like everything 
else which formed part of the "age of Louis XIV," proclaimed 
itself as the definitively settled model of its kind, and was accepted 
as such by a submissive world The unities of time and place, 
with the Greeks mere rules of convenience, French tragedy imposes 
upon itself as a permanent yoke The Eunpidean prologue is 
judiciously exchanged for the exposition of the first act, and the 
lyrical element essential to Greek tragedy is easily suppressed in 
its would be copy, lyrical passages still occur m some of Cor- 
neille’s early masterpieces, but the chorus is consistently banished, 
to reappear only in Racine’s latest works as a scholastic experi- 
ment appropriate to a conventual atmosphere, Its uses for ex- 
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planation and comment are served by the expedient, which in its 
turn becomes conventional, of the conversations with confidante 
and confidantes, which more than sufficiently supply the foil of gen 
eral sentiments The epical element is allowed full play in narra- 
tive passages, more especially in those which relate parts of the 
catastrophe, and, while preserving the stage intact from realisms, 
suit themselves to the generally rhetorical character of this species 
of the tragic drama 

18 th Century Tragedy — The universal geniu3 of Voltaire 
found it necessary to shine m all branches of literature He suc- 
ceeded in impressing the world with the belief that his innovations 
had imparted a fresh vitality to French tragedy, in truth, however, 
they represent no essential advance m art, but augmented the 
rhetorical tendency which paraljzed true dramatic life Such life 
as his plays possess lies m their political and social sentiments, 
their invective against tyranny and their exposure of fanaticism 
In other respects his versatility was barren of endunng results 
Voltaire’s would be rival, the “terrible" Crebillon the elder, pro 
fessed to vindicate to French tragedy, already mistress of the 
heavens through Corneille, and of the earth through Racine, 
Pluto’s supplementary realm, but, though thus essaying to carry 
tragedy lower, failed to carry it farther Shakespeare, as mampu 
lated by J F Ducis — an author whose tastes were better than his 
times — failed to bnng about a change “It is a Moor, not a 
Tienchman, who has written this play," cned a spectator of Ducis’s 
Othello (1791), but F J Talma’s conviction was almost as strong 
as his capacity was great for convincing his public, and he cer 
tainly did much to prepare the influence which Shakespeare was 
gradually to assert over the French drama, and which was aided by 
translations, more especially that of Pierre Letourneur (1736-88), 
which had attracted the sympathy of Diderot and the execrations 
of the aged Voltaire Like Rachel after him, Talma reconciled 
Trench classical tragedy with nature 
Moli£re — The rival influences, under which classical tragedy 
after a long struggle virtually became a thing of the past in French 
literature, are also to be traced in the history of French comedy, 
which under the co-operation of other influences produced a wide 
variety of growths The germs of most of these — though not of 
all — are to be found in the works of the most versatile, the most 
sure footed and, in some respects, the most consummate master of 
the comic drama whom the world has known — Mohere What 
Moliere found in existence was a comedy of intrigue, derived from 
Spanish or Italian examples, and the elements of a comedy of 
character, in French and more especially m Italian farce and bal 
let pantomime Corneille’s Le Menteur had pointed the way to a 
fuller combination of character with intrigue, and in this direction 
Moli^re’s genius exercised the height of its creative powers After 
beginning with farces, he produced in the earliest of his plays 
(from 1652), of which more than fragments remain, comedies of 
intrigue which are at the same time marvellously lively pictures 
of manners, and then proceeded, with the Ecole des mans (1661), 
to begin a long series of masterpieces of comedy of character 
Molffire is both a satirist and a humorist, he displays at times 
the sentiments of a loyal courtier, at others that gay spirit of 
opposition which is all but indispensable to a popular French wit 
His comedies offer elaborate and subtle — even tender — pictures 
of human character in its eternal types, lively sketches of social 
follies and literary extravagances, and broad appeals to the ordi 
nary sources of vulgar merriment Light and perspicuous m 
construction, he is master of the delicate play of irony, the pene 
tratmg force of wit and the expansive gaiety of frolicsome fun 
His morality is the reverse of rigid, but its aberrations are not 
those of prurience, nor its laws those of pretense He raised the 
comedy of character out of the lower sphere of caricature, and m 
his greatest creations subordinated to the highest ends of all dra- 
matic composition the plots he so skilfully built and the pictures 
of the manners he so faithfully reproduced 
Molifere’s Successors. — If the mantle of Mobfcre can be said 
to have fallen upon any of his contemporaries or successors, this 
honour must be ascribed to J F Regnard, who imitated the great 
master in both themes and characters 
In the next generatitm (that of Voltaire) comedy gradually — 
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but only gradually — surrendered for a time the very essence of 
its vitality to the seductions of a hybrid species, which disguised 
its identity under more than a single name A R Lesage, who 
as a comic dramatist at first followed successfully in the footsteps 
of Mohere, proved himself on the stage as well as in picturesque 
fiction a keen observer and inimitable satirist of human life The 
light texture of the playful and elegant art of J B L Gresset 
was shown on the stage in a character comedy of merit (Le 
MSchant) , and in a comedy which reveals something of his 
pointed wit (La M&tromanie) A Piron produced something like 
a new type of enduring ridiculousness 
P C de Marivaux is usually supposed to have formed the con- 
necting link between the “old” French comedy and the “new” 
and bastard variety Yet, in manvaudage proper the wit holds 
the balance to the sentiment, and in some of this writer’s earlier 
and most delightful plays the elegance and gaiety of diction are 
as irresistible as the pathetic sentiment borne of the comedies of 
P H Destouches no doubt have a senous basis, and in his later 
plays he comes near to a kind of drama in which the comic pur- 
pose has been virtually submerged The writer who is actually 
to be credited with the transition to sentimental comedy was 
Nivelle de la Chaussde, in whose hands French comedy became a 
champion of the sanctity of marriage, and reproduced the senti- 
ments — in one instance even the characters — of Richardson To 
his play La Fansse antipatlue the author supplied a critique, 
amounting to an apology for the new species of which it was 
designed as an example 

The new species known as comedie lannoyante was now fairly 
m the ascendant, and even Voltaire, who had deprecated the inno- 
vation, introduced the sentimental element into some of his com- 
edies The further step, by which comedte larmoyante was trans- 
formed into tragedie bourgeoise, from which the comic element 
was to all intents and purposes extruded, was taken by a great 
Trench writer, Denis Diderot, to whose influence it was largely 
due that the species which had attained to this consummation 
for more than a generation ruled supreme in the dramatic litera- 
ture of Europe Diderot announced his plays as examples of a 
third dramatic form — the genre seneux — which he declared to be 
the consummation of the dramatic art Making war upon the 
frigid artificiality of classical tragedy, he bamshed verse from the 
new species The theatre was to become a real and realistic school 
of the principles of society and of the conduct of life 
Comedy of the Revolution and First Empire — Among the 
successful dramatists following on Diderot may be mentioned the 
critical and versatile J F Marmontel, and more especially M J 
Sedaine, who though chiefly working for the opera produced two 
comedies of acknowledged merit (Le Phtlosophe sans le savior 
and La Gageure impr&vue) P A C de Beaumarchais (1732-99), 
who for his eaily sentimental plays, in which he imitated Diderot, 
invented the appellation drame — so convenient m its vagueness 
that it became the accepted name of the hybrid species to which 
they belonged — in two works of a very different kind, the famous 
Barbier de S&ville and the still more famous Manage de Figaro, 
boldly carried comedy back into its old Spanish atmosphere of 
intrigue, but, while surpassing all his predecessors in the skill 
with which he constructed his frivolous plots, he drew his char- 
acters With a lightness and sureness of touch peculiar to himself, 
and seasoned action as well as dialogue with a political and social 
meaning which marks his Figaro as a herald of the Revolution 
The comedy of the Empire is, in the hands of Collin d’Harle- 
ville, Louis Picard (1769-1828), A Duval, C G Etienne and 
others, mainly a harmless comedy of manners Sedaine was the 
father of the opira comtqae proper, J F Marmontel, as well as 
J J Rousseau, likewise composed op&rettes — a smaller sort of 
opera, at first of the pastoral variety , and these flexible species 
easily entered into combination The melodrama proper, of which 
the invention is also attributed to Rousseau, in its latter develop- 
ment became merely a drama accentuated by music 
The chief home of the regular drama, however, demanded 
efforts of another kind At the Theatre Frangais, or Com£die 
Frangaise, whose history as that of a single company of actors 
had begun in 1680, the party strife of the times made itself 
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audible, and the most prominent tragic poet of the Revolution, 
M J de Chenier, a disciple of Voltane in dramatic poetry as well 
as in political philosophy, wrote for the national stage the histor 
ical drama — with a political moral — in which in the memorable 
year 1789 the actor lalma achieved his first complete triumph 
But the victorious Revolution proclaimed among other liberties 
that of the theatres in Pans, of which soon not less than 50 were 
open In 1807 the Empire restricted the number to nine and rem 
stated the Theatre Frangais in sole possession (or nearlv such) of 
the right of performing the classic drama The tragedies of C 
Delavigne represent the transition from the expiring efforts of 
the classical to the ambitious beginnings of the romantic school 
of the French drama 

The Romantic School— Of modern romantic drama in 
France it must suffice to say that it derived some of its character- 
istics from the general movement of romanticism which in vanous 
ways and at vanous points of time transformed nearly every 
modern European literature, others from the rhetorical tendency 
which is a French national feature Victor Hugo was the founder 
whom it followed in a spirit of high empnse to success upon suc- 
cess, Ins own being the most conspicuous of all, A Dumas the 
elder its unshrinking middleman Together with them may with 
more or less precision, be classed in the romantic school of dram- 
atists A de Vigny and George Sand, neither of whom, however, 
attained to the highest rank in the drama Jules Sandeau and A 
de Musset, whose originality pervades all his plays, and whose 
later works, mote especially his prose “proverbs” and pieces 
of a similar kind, have a flavour of delicacy altogether mdescnb- 
able 

The theatrical fecundity and the lemarkable constructive ability 
of E Scnbe supplied a long senes of productions attesting the 
rapid growth of the playwright’s mastery over the secrets of Ins 
craft After a fashion which would have startled even Diderot, 
while recalling his efforts in the earnestness of its endeavour to 
arouse moral interests to which the theatre had long been a stran- 
ger, A Dumas the younger set himself to reform society by means 
of the stage 

The extraordinary versatility of V Sardou and his unfailing 
constructive skill was applied by him to almost every kind of 
serious or seriocomic, drama — even the most solid of all In the 
same period, while E Pailleron revived some of the most char 
actenstic tendencies of the best French satirical corned* in ndicul 
mg the pompous pretentiousness of learning for its own sake, the 
lighthearted gaiety of E Labiche changed into something not alto 
gether similar m the production of the comic muse of L Halevy 
and H Medhac, ranging from the licence of the musical burlesque 
which was the congenial delight of the later days of the Second 
Empire to a species of comedy in which the ingredients of bitter- 
ness and even of sadness found a place (P M A F , X ) 

Modern Schools — The long-disputed success of the naturahs 
tic school carried everything before it during the years 1875^-85 
Henry Becque succeeded m embodying the new theories m two 
plays, which at first met with very indifferent success, but were 
revived at a later period and finally obtained permanent recog- 
nition, In Les Corbeaux (1882) and La Porta erne (1885) the 
characters are left to tell their own tale in their own words, which 
are sometimes very comical, sometimes very repulsive, but pur- 
port to be always true to nature Along with Becque may be men- 
tioned the witty and incisive Jules Renard, who might be charac- 
terised aS a bitter and modern Marivaux 

Contemporary with the naturalistic theatre, but quite different 
as to aims arid content, was the symbolist theatre The first plays 
of ViJiiers de F Isle- Adam, such as Morgana (1862), with all their 
flamboyant rhetoric, can be readily traced back to the romantics 
But Where's later work is typical of the symbolist exploration of 
the world Within, as opposed to the world without — Une Evasion 
(i8Sj), Axel (1890) — and consequently, though of great literary 
value, it does hot lend itself to the demands of the stage Wholly 
romantic was Edmond Rostand, who created a sensation with 
Cyrano de Bergerac (1897) and L’Atglon (1900) , but the favour- 
able impression did not last and Chantecler (1910) was only half a 
success The naturalistic tendency took a social direction with 


Paul Hervieu, and Eugene Brieux tackled even bigger social prob- 
lems, which he perhaps oversimplified, in La Robe rouge (1900) 
and Les Avaries (1901) Tristan Bernard, Georges Courtehne 
and Georges Feydeau all achieved success in the lighter and some 
times the lightest or grossest kind of comedy 

As exceptions among the exponents of the poetic drama, which 
is usually meant to be read rather than acted, may be mentioned 
Maurice Maeterlinck and Alfred Jarry, whose works are, in very 
different ways, meant to be acted Whereas Jarry, in his Vbu 
plays — U bn Rot (1895), Ubu Enchame — succeeds in reconciling 
the refinements and subtleties of symbolist poetry with vulgar 
speech, Maeterlinck wrote in startlingly simple language, at the 
same time as he drew upon all the resources of modern sensibility 
On the other hand, the third gLeat symbolist playwright, Paul 
Claudel, in his rich and varied contributions, revived the mediaeval 
mysteries and the exuberance of Renaissance drama Portage de 
Midi (1906), L’Otage (1911) and Le Soulier de Satin (1928) 

Subsequent trends in French literature proved to be even more 
antithetical, if possible, to the spirit of the theatre The sur 
realist movement, which drew upon the best energies of a new 
literary generation, although too often confusing “acting” with 
action, had little contact with the theatre, save 111 a marginal way , 
the plays of Roger Vitrac and Raymond Roussel may be men 
Uoned The ictor poet Antonin Artaud, also surrealist, although 
important for the influence he exerted upon new dramatic theories, 
did not actually write any plays 

In the 1930s the clever but thin and quickly dated plays of 
Jean Cocteau and Jean Giraudoux successfully held the stage, 
but they may be said to have been already symptomatic of a 
certain decadence More vigorous and less precious, although 
without introducing any intrinsically new features, the plays of 
Jean Anouilh and Armand Salacrou held the boards for long runs 
during the 1940s It is a fact, however, that for sheer lack of 
original theatrical material, such excellent directors as Louis 
Jouvet, Charles Dullin, Gaston Baty, Georges Pitoeff, Jean Louis 
Barrault and Jean Vilar were obliged to devote the best ot their 
energies to reinterpretations and innovations of form 111 presenting 
classics 

After World War II, the hopes aroused by the first attempts of 
the existentialist group to embody new ideas in the theatre were 
disappointed The well written dramas of Jean Paul Sartre, 
Albert Camus and Simone de Beauvou all bore too obvious testi- 
mony to the philosophical theories of their authors for it to be 
possible to judge them as contributions to theatrical literature 

Biblioi rapiiy— Francisque Sarcey, Qmrante ans ae theatre, 7 vol 
(Paris, 1900-02) , J Bedier and Paul Hazard, Histoire de la 
littirature jrait(aisc, 2 vol (Paris, 1923) , Gaston Baty and Ren£ 
Chavance, Fie de Varl thlatral, des ongmes d nos jours (Pans, 1932) 
For the modern period see especially Georges Pdlement Anthologie du 
theatre franfais contemporam, 3 vol (Pans, 194s), Marcel Doisy, Le 
Theatre jrawjais contemporam (Brussels, 1947), Marcel Girard, Guide 
illustri de la littirature jranfaisc moderne (Pans, 1949) (M Jol ) 

SPANISH DRAMA 

The Beginnings — Spanish drama, which m the r6th century 
sprang into life and rapidly achieved fame, developed slowly be- 
fore the Renaissance and produced hardly anything of merit which 
still survives As in other countries of Europe, it evolved 
gradually from liturgical rites, emerging from within the church 
to portico or cloister, and then moved slowly toward seculariza- 
tion Its quality is illustrated in 147 extant lines from an Epiph- 
any play, the Auto de los Reyes Magos, written chiefly m 
rhymed couplets, rudimentary in technique but with touches of 
humour and occasionally some vitality 

By the late 15th century drama was largely secularized, though 
still somewhat rudimentary Omitting Fernando de Rojas, whose 
21-act Celestma (c 1499), ° ne of Spam’s greatest masterpieces, 
was never intended for acting, the leading dramatists of this pe- 
riod arc three Juan del Enema, an Itahanate poet, composed 
pastoral dialogues, which he termed “eclogues ” Gil Vicente, a 
Portuguese, influenced by Enema, displayed more art, especially in 
characterization, and more poetry Bartolomd de Torres Naharro, 
in a collection of eight plays (Propal-adia [1517]), anticipated 
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golden age drama in construction, characterization and types of 
play 

In the next generation two more playwrights excel Lope de 
Rueda (c 1510-1565) m his prose comedies democratized a genre 
born in the church and nurtured by the aristocracy but soon to be 
long to the people Strongly influenced by Plautus, he wrote prose 
interludes, or pasos, oscillating between realism and caricature, foi 
the compames of professional actors now becoming characteristic 
of Spanish life Somewhat later , Juan de la Cueva (c 1550-c 
1610) utilized ballad material, created the historical phy, mtro 
duced new metres and exploited ideas expounded in his Exemplar 
po&tico (1606) 

Lope de Vega — One of the most prolific geniuses in history, 
Lope Felix de Vega Carpio (1562-1635) matched his vast output, 
of which we have about 500 plays (said to be only a quarter of 
the whole) and 21 volumes of nondramatic work, by an amazing 
variety and a remarkably high average of merit His freshness, 
abandon and spontaneity are typical of the late 16th century 
never a pedant, always a poet, he was still writing, when over 70, 
as if in his prime Action, usually motivated by love, is his out 
standing tiait , masterly in exposition and skilful in intrigue, he is 
sometimes careless in denouements, his characters, though lively 
and often attractive, have no depth and little verisimilitude Es- 
sentially a people’s playwright, he wrote prim tnly to please, his 
Arte nuevo de hacer comedies en este tiempo desenbing his pnn 
ciples and methods 

With some exceptions, his plays, all written in verse, fall into 
three divisions (1) In the “cloak ancf sword play,” or comedia 
de capa y espada (e g , El Acero de Madrid), the chief characters 
belong to the upper middle class , its plot, based on gallantry, is 
regulated by a conventional code of honour, whose rules all play 
goers knew, its charm lies in rapid action, a complicated plot and 
witty, vivacious dialogue (2) In the heroic drama (e g ,El Mejor 
Alcalde, el Rey) , the leading personages are of exalted, even royal, 
rank, the issues involved are grave, and the background is often 
historical Both this and the preceding type of play have humor 
ous underplots (3) In the domestic drama (e g , El Cutrdo en 
su casa) such low life characters as appear m these undeiplots 
are introduced as the principal actors But outside these classes 
stand plays exhibiting the utmost variety Such are El Caballero 
de Olmedo, an almost pure tragedy, an idyllic comedy, El Remedio 
en la desdicha, Pertbdnez and Fuente Ovejuna, rugged vindications 
of democracy , and plays of the miracle and mystery type, such as 
El Cardenal de Belin Lope was long credited, too, with the au 
thorship of a first rate historical play, La Estrella de Sevilla, now 
generally attributed to Pedro de Cardenas y Angulo 

Forming a group, almost a school, around Lope were many out 
standing dramatists The greatest, a Mercedanan friar named 
Gabriel Tellez (“Tirso de Molina,” c 1584-1648), equals his master 
in invention and surpasses him in characterization, especially m 
the delineation of women His greatest dramas (El Burlador de 
Sevilla, one of the two principal Spanish treatments of the na 
tional type Don Juan, El Condenado por descon. fiado, an impres 
sive and searching theological drama, and La Prudencta en la 
mujer, a historical play with a fine heroine) rank with any writ- 
ten in Spain 

The Mexican Juan Ruiz de Alarcdn (c 1581-1639), a moralist 
who wrote fewer plays than most of his contemporaries, used con- 
siderable gifts of technique and characterization to attack such 
vices as slander and deceit From his La Verdad sospechosa Cor 
neille took Le Menteur and his Cid from the Mocedades del Cid of 
Guilten de Castro y Bellvis (1569-1631), another Lopean, best 
known by this one play Below these, though still high, stand 
Antonio Mira de Amescua (c 1577-1644) and Luis V$lez de 
Guevara (1579-1644) One magnificent play, Del Rey abajo, 
mngtmo, a vindication of the Spanish yeoman against an oppres 
sive aristocracy, distinguishes Francisco de Rojas Zornlla (1607- 
48), who also wrote numerous comedies of character and intrigue, 
and forms a bridge between Lope and Calderdn 

Calderon, — Pedro Calderdn de la Barca (1600-81) dominates 
the second, or baroque, epoch of the golden age, as Lope de Vega 
dominated the first, and thus inevitably challenges comparison 
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with him To German romantic critics, who rated him equal with 
Shakespeare, he appealed by his brilliant imagination, reflective- 
ness and portrayal of character, which more thin atoned lur his 
artificialities in characterization and style These merits aie il- 
lustrated m his greatest religious and philosophical plays La \ tda 
es sueho, El Magico prodigioso, El Principe constante and La 
Devocufn de la Cruz But he could also write lively cloak and- 
sword comedies (eg, La Dama duende) , and in El Alcalde de 
Zalamea, based on an identically entitled Lopean play, he com- 
bines naturalness, deep human interest and effective technique 
With him the honoui concept present in drama since Lope de 
Vega, assumes its most extreme form He excels, too, in the one- 
act auto sacramental, a type essayed by many others but chiefly 
associated with him 

Only AgusLln Moreto y Cavaiia (c 1618-69), who wrote charm- 
ing character plays and comedies of manners (El Ltndo Don 
Diego, El Desdin con el desddn), approaches Calderon in merit 
as nearly as the group already described approaches Lope When 
Calderon died, Spanish drama had been the predominant genre for 
more than a century even Miguel de Cervantes Saavedra, w hom 
a novel was to immortalize, coveted stage renown and with Ocho 
comedias y ocho entremeses went far toward achieving it But 
no single dramatist of merit survived Calderon 

The Rise and Decline of Romanticism — Between 1680 and 
1830 no dramas of any merit were produced, save for the sparkling 
one act plays (sametes) , picturing contemporary life, of Ramon de 
la Cruz (1731-94) and Juan Ignacio Gonzdlez del Castillo (1763- 
1800), and five deservedly popular neoclassical comedies by Lean- 
dro Fernindez de Moratin (1760-1828), an admirer and trans- 
lator of Mohere, who followed him recognizably, if afar off 

Throughout the 18th century, Spanish literature, and especially 
drama, was subservient to France Until about 1750, neoclassi- 
cism was de ngueur, golden age hterature, essentially romantic in 
character, lost prestige, and the test of dramatic merit became 
conformity with rule Lope and Tirso were dismissed as “bar- 
barians”, the auto sacramental was prohibited by law (1765) 
Most of the third rate plays current in Spain came from, or via, 
France Dissatisfaction with these led to the vogue of nonhterary 
plays, such as the pantomimehke comedia de magia, the lachry- 
mose tragedia urbana and the distinctively Spanish co media he - 
roica As the 18th century proceeded, golden age drama was grad- 
ually reintroduced, in emasculated form, by refundtciones 
adapting it to neoclassical taste 

Between 1750 and 1830, theorists advanced in the duection of 
romantic ideals also Whereas Ignacio Luzan’s La Poitica (1737), 
which, broadly speaking, followed Boileau, had decned golden 
age drama, Tom&s de Erauso y Zavaleta (1750), Juan Cnstdbal 
Romea y Tapia (1763), Francisco Nieto de Molina (1768), Fran- 
cisco Cerda y Rico (17/6) and many other critics eulogized it 
Moratin, m his Comedia nueva (1792), eloquently defended Cal- 
derdn, Rojas Zornlla and Moreto, and both they and Lope were 
now being increasingly published and performed Tirso reap- 
peared only dunng the early 19th century 

The emergence of a full-fledged romanticism was delayed by 
the arbitrary rule of Ferdinand VII (1814-33) and the exile of 
many leading wnters It declared itself, on the stage, with Fran- 
cisco de Paula Martinez de la Rosa’s La Conjuracidn de Venecia 
(1834), the Duque de Rivas’ Don Alvaro (1835), Antonio Garda 
Gutierrez’s El Trovador (1836) and Juan Eugenio Hartzenbusch’s 
Los Amantes de Teruel (1837), none of which, however, had any 
continuous success Numerous less meritorious plays, and trans- 
lations from Hugo, Dumas and second- and third-rate French 
dramatists, flooded the stage, but Moratin and the neoclassical 
Manuel Breton de los Herreros attracted too Soon it became 
clear that, though romanticism might survive (as it did) as an 
influence and a tendency, it was doomed, as a self-conscious move- 
ment, to failure It was succeeded by an eclecticism which took 
what was best from the two nval schools, and, m drama, looked 
back to the golden age, drew extensively on Spanish history, depre- 
cated alike the restrictions of the neoclassicists and the exaggera- 
tions of the romantics and welcomed all genius irrespectively of 
literary creed , 
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Apart from Josd Zornlla y Moral C i ^17 — g'j’) , whose Don Inan 
Tenono (1844) eclipsed Tirso do Molina’s Burlador in popu- 
larity, though not m merit, romintic drama hid only one more 
outstanding exponent, Jose Echegaray y Eizaguirre (1832-1916) 
Manuel 1 amavo y Ha us (1829-98) now alternated and now 
mingled classical and romantic, combining them most skilfully in 
Un Drama nttevo (1867) Social drama appeared in Joaquin 
Dicenta’s Juan Josi (1895) and in Electro, (1900) and other plays 
by Benito Perez Galdos (1845-1920) 

Contemporary Drama — But the modern era in drama began 
with Jacinto Benavente, an outstanding, though solitary, figure, 
whose ‘ theatre of ideas,” European rather than Spanish and 
strongly tinctured with symbolism and irony, brought its author 
the Nobel prize and the drama of Spun world prestige Less 
varied and profound, but more Spanish, was Gregorio Martinez 
Sierra (1881-1947), the delicacy of whose art is equally obsciv 
able be his theme fervently religious, brilliantly mundane or 
dreamily fantastic With him may be ranked the brothers Sera 
fin (1871-1938) and Joaquin (1873-1944) Alvarez Quintero, 
who, in vivid, shimmering dialogue, re created the gay surface of 
life in Andalusia Equally superficial, but less inspired are Ma 
nuel Linares Rivas, a master of plot and dialogue, and a highly lyn 
cal dramatist ftom Granada, Francisco de Villaespesa Lyrical 
drama is also strongly represented by three very different geniuses, 
Ramon Maria del Valle Inclan, Eduardo Marquina and Federico 
Garcia Lorca One of the most striking characteristics of 20th 
century drama was the invasion of this field by exponents of other 
genres — c g , the essavist Azonn (Jos6 Martinez Ruiz), the essay 
1st and poet Miguel de Unamuno, the novelist and poet Valle 
Inclan 

The tradition of the one act play {entremis, auto, satnete ) was 
revived 111 the gtnero clitco, initiated by Ricardo de la Vega (son 
of the neoclassical dramatist Ventura de la Vega) and Tomds Lu 
ceiio, its popularity being enhanced by attractive music Its vi- 
tality, often heightened by caricature and farce, soon became 
irresistible, and writers of entremeses, sametes and zarzuelas 
sprang up everywhere Contemporary with Vega and Lucelio were 
F J de Burgos, E Blasco and Vital Aza, somewhat later came 
Jos6 L6pez Silva, Enrique Garcia Alvarez and — perhaps the best — 
Carlos Amiches (1866-1943) 
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PORTUGUESE DRAMA 

The genius of Portuguese literature being essentially subjective, 
drama is, quite understandably, its weakest genre Its first great 
playwright, Gil Vicente (c 1465-c 1436), wrote more than 30 
phys either in Portuguese or 111 Portuguese mixed v ltn Spiniili 
notable among them the trilogy of the Bairns ( Inferno , Purgatono, 
C' 6 na\ md the F ana de lues Pcrmra Purom/ed bv Ring M>n 
uel tl e 1 irtunatc, 1 c became court dram itist , bci ig Loth pod inti 
musicia 1, Le was able to please without having great technic il skill 
Nevertheless, he fully equals the Spaniards of his d^ , his cpisodi 
eal p’o's are not mnrtistie, he has much broad humour lm clmic 
tarnation is vivid and individirl and he menst c illv portnvs 
coulei lparary Portuguese hfe But he h, d no giPeci tol'owirs An 
tdmo Riburo Chi ado and Afonio Alvxres are mere lmli ore while 
Jeronimo Ribciro, Baltstar D as, Annque LopLs, \ntumo Prc-tis 
and Jorge Pmto, writing plays of Mim'ir tvpc, seldom iqial him 
Classical coinedv based on Plautus and lerence and influenced 
ilso by Italy, was introduced into Portugal ov another talented 
eouri poet, I r inci.eo de Sa de Miranda (e 1485-155S), authoi 


of the Estrangetros and Vtlhalpandos Classical tragedy is repre- 
sented by A Ferreira’s Ines dc Castro ( c 1557), which, how'ever, 
though eloquent and poetic, is technically poor Of Luis de 
Camoes’ three early plays (c 1544-49), Ftlodemo and El Ret Se- 
lenco recall Vicente, and Os Amphitnoes, m Portuguese and Span- 
ish, is based on Plautus 

Jorge Ferreua de Vasconcelos’ Eufrosma and Aulegrafia, though 
dramatic in form, are, like the Spanish Celestma, not intended 
for acting 

The 17th century is devoid of drama and the 18th has only a 
group of frigidly classical plays by Antdmo Jose da Silva, Do 
mingos dos Reis Quita’s tragedy lues de Castro, which inspired a 
moie successful work, Joao Baptista Gomes’ Nova Castio, and an 
anonymous tragedy Osmta (1788) The romantic movement 
howevei, produced the best playwright since Vicente, the Visconde 
de Almeida G irrett, who, after a false start with the classical 
Mirope and Catdo, wrote prose plays on national themes, noted 
equally for technique and power — Um Auto de Gil Vicente (1838), 
Dona Ftlipa de Vilhena (1840), 0 Alfageme de Santarem (1842) 
and — the best — Fret Luiz de Sousa (1844) 

Almeida Garrett, like Vicente, outsoared his numerous con- 
temporaries But toward the end of the century gifted writers 
created interest in historical drama Joao da Camara (1852-1908), 
known also for his comedies of manners, fantasies and one act 
plays, Mircclino Mesquita, who wrote moving tragicomedy , and 
Hennque Lopes de Muidonqa, who depicted contemporary peasant 
life better than he did histoiy Greater than any of these are 
Antonio Patricio, luthor of D Joao e a Mascara, and Raul Bran- 
dao (1S67-1930), remarkable for his psychological insight in 
pi tys such as 0 Doido e a Morte and 0 Gebo 0 a Sombra Ernesto 
Biester and Gervasio Lobato wrote light sketches of contemporary 
life, and Eduardo Schwalbach, Augusto de Castro, Augusto 
Lacerda and Bento Mantua are essentially writers of comedy 
Julio Dantas (1876- ), with keen historical insight, sure touch 

and charm of style, portrays 17th century and 19th century Portu- 
gal with equal success 

After World Wir II the leading playwrights were Jose Regio, 
who chose metaphysical themes for his plays Jacob e 0 Anjo, 
Bentlda ou a Virgem Mae, and Miguel Targa, author of Mar and 
Stnfoma 
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(Porto, 1870-71), Escola dt Gil Vicente e 0 desenvolvimento do teatro 
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Vicente c 0 fim do teatro medieval (1942), A EvolttfSo do teatro de 
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ITALIAN DRAMA 

In the history of the European theatre after the middle ages, 
Italian drama occupies an important place, which it owes to indi- 
vidual works of high value written at various penods and to the 
introduction of theatrical forms with innovations in scenic effects 
and in the actors’ art In the middle ages the religious theatre 
represented the aspirations of a whole civilization toward dramatic 
expression, a fine example of its kind is the dramatic lauda or 
hymn of praise by Jacopone da Todi (e 1230-1306) entitled 
Pianto della Madonna The religious dramas still occupied the 
attention of writers and audiences at the height of the 15th cen- 
tury, and this dramatic form w’as revived by humanist writers with 
a new artistic purpose and, in particular, with theatrical effect in 
view 

The humanist’s love of the classical world, for its literary per- 
fection and its promise of a life of dignity and freedom, encouraged 
the rise of secular drama, the teatro profano The poetic gift of 
the new writers that the humanist culture brought forth, the stimu- 
lus of elegant court life and the research earned out by painters 
and scholars in the art of perspective led, toward the end of the 
15th century and the beginning of the i6th, to the birth of a 
theatre in the true sense of the word 

From the Renaissance to Romanticism,™ Italian tragedy 
began at the Renaissance, with that feverish outburst of bterary 
and poetic activity which, after a penod of culture and study, 
brought with it the rediscovery of classical forms And it was m 
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the form of “imitations” of the Roman and Greek tragic drama 
tists that the first Italian tragedies appealed On the other hand 
the ascendancy of the Aristotelian precepts with their ligid rules of 
the three unities considerably restricted the freedom of the drama- 
tists, who aspired above all to approach as nearly as possible to 
that dignity and regularity they attributed to the ancients Thus 
G G Tnssino in the first real tragedy, Sojomsba (1515), avis 
cold and solemn in faultless hendecasj llables , so, too, was G 
Rucellai with his Rosmunda, and even Torquato Tasso himself 
with his Tornsmondo (1387), in which a tired lyricism cannot 
balance the essential lack of tragic spirit, and also G B Giraldi 
Cinzio (or Cynthius), who encouraged a pursuit of the horrific and 
macabre by imitating Seneca in his Orbuche (1541) and of the 
adventurous and monstrous in AltiL (154a) Cinzio expounded 
his poetic theories in his Discorso sulk commedie e sulle iragtdie 
(1543) He was imitated by S Sperom in Canace and, in gen 
eral, by the tragic playwrights of the latter part of the century, 
such as L Dolce ( Marianna , 1365). A Dtcio ( Ampmula , isqi) 
and M Manfredi ( Semtramtde , 159,3) A greater vigour and 
freedom of expression can be found in Orazia by P Aretino (1546) 
and m the tragedies of P Torelh (1539-1608), Merope, Tancredt, 
Galatea, Vittona and Polidoro 

During the baroque period the uniformity established in the 
preceding 16th century (the three unities, the division into five 
acts, the chorus) remained generally accepted and unchallenged, 
with a compromise between Greek and Senecan imitation Never 
theless, new material from the political world, from the conflict 
between love and duty and from that between religion and indi 
vidual instinct brought fresh utility to the tragic theitre of the 
17th century, particularly in the noteworthy Amtodemo by Carlo 
Dotton (1657) and in the tragedies of Federico della Valle, Judith 
and Esthei (1627) and La Roma di Scozia (1628) , in these latter 
plays compelling language and a genuine diamatic sense combine 
to express Della Valles piofound personality An interest m 
the political world and a pompous, moralistic tone were common to 
many dramatists when the influence of French classicism and the 
tragedies of Corneille began to make itself felt , m religious drama 
a musical tendency, clearly visible in Maddakm and Adamo by 
G B Andreim, prevailed against attempts to fuse classical style 
and Christian elements together 

At the beginning of the 18th century a group of trattatisti, or 
didactic vvnteis, sought to apply their theories in order to produce 
a simpler, less rigidly confined classical style, in reaction against 
the Aristotelian precepts and the spectacular, grandiose taste of 
the previous century These writers included G V Gravina,with 
his treatises Della ragton poetica and Della tragedia and his five 
very frigid tragedies, P J Martelh, with his dialogue Della Irage 
dia antica e moderna and his tragedies 111 verse imitating the 
French Alexandrine, and S Maffei, whose Merope (17x3), with 
its straightforward technique and use of simple blank verse, with 
out chorus, apologues or complicated stage machinery, was a most 
praiseworthy example of his championship of classicism m the 
French style, which influenced the theatre of the Arcadian period 
Other examples of tins influence are the tragedies of A Conti 
(1677-1749), who in his Giulio Cesare and other works showed 
also the influence of Shakespearean tragedy 

The writer who in the second half of the 18th century con- 
tributed most to Italian drama was Count Vittorio Alfien (1749- 
1803) A vigorous, poetical personality, forerunner of romanticism 
in his aspirations toward unfettered freedom, a lyricist m Rime 
and Vita and a pohtical thinker, Alfien turned to tragedy to ex 
press his passion and revolt The Alficnan drama took for its 
main theme the struggle between the free man and the tyrant, 
with the devious intrigues of court life for its setting His greatest 
tragedies, Saul (1782) and Mirra (1784-S7), went beyond the 
boundaries of the merely political The first named is the tragedy 
of the Hebrew king, devoured by jealousy of Duyid, consumed by 
the anger within him, unquiet of spirit and abandoned by God 
Mirra tells of the unhappy fate of a sensitive feminine soul op- 
pressed by a morbid passion The concise language and vigorous 
v erse and the feeling of solitude with which Alfien surrounds his 
characters make his tragedies the most important poetical expres- 


sion of the 1 8th century 

In his three trdgediLS Ugo Foscolo closelv mutated Alfien, and 
the latter’s influence is also apparent in the work of the greatest 
tragic writer of the Italian romantic school, Alessandio Manzom, 
who, in II Conte di Carmaqnola (1816-20) and Adelchi (1S20- 
2-), gave personal expression to the romantic theories of histori- 
cal drama Religious and national sentiments inspired the Man- 
zornan theitre, primarily political aims, linked with Risorgimento 
ideals, coloured the weak and often rhetorical tragedies of S Pel- 
lico and G B Niccolim ( Arrnldo da Brescia, 1849) 

Pastoral Plays and Melodrama — At the beginning of the 
15th century pastoral fables were found, notably at the court of 
Ferrara, to be much in demand on the stage Egle by Cinzio 
(1545) and Sacnficio by A Beccan (1554) are the first examples 
of 1 dramatic composition m which tragic and comic elements are 
intermingled and shown against an idyllic background of pastoral 
life seen through the eyes ot courtiers In 1573 Aminta, a master- 
piece by Tasso, was produced, II Pastor fido by G B Guanni 
followed m 1590, and to these examples may be added the Filli 
di sciro by Guidobaldo Bonarelh 

Although in tragedy the 16th century had unsuccessfully tried 
to express deeply tragic subjects m decorous classical style, in 
pastoral drama it achieved truly artistic expression m a field all 
its own the longing for a natural world freed from impersonal 
laws uid dominated by pleasuie, resulted in an emotionally com- 
plex plot and a sensitiveness both musical and charming In a 
cert 1111 sense pastoral drama is the forerunner of melodrama 

At the beginning of the biroque period, the Italian theatre in- 
troduced a new tvpe of drama, called mclodiama, which combined 
poetry, music md dmcc The theory of Vincenzo Galilei ( Dialogo 
della musica antica t moderna, 1581) and the collaboration of 
musicians such as Jacopo Pen and G Caccim produced the first 
attempts to adipt the pastoral works of the hte 16th century to 
music and influenced, later, the fiist true melodramas wntten 
by Ottavio Rinuccim (1561-1621), author of Dajnt, Euridice and 
Anannu, and set to music by Peri and Claudio Monteverdi Dur- 
ing Lhe 17th century increasing emphasis was laid on the spectacu- 
lar elements 111 melodrama The art of choreography and the 
creation of settings prevailed over the poetry 

In the 18th century Apostolo Zeno made an effort to raise the 
librettos of the melodramas to a higher poetical level and to rescue 
them from the vulgarity and extravagances of the 17th century 
“virtuosos” But it w r as Metastasio (Pietro Trapassi) (1698- 
1782) who brought ui original, poetic creativeness to melodrama 
During his long career as a poetic dramatist and particularly in 
his capacity as court poet in Vienna, he launched his writings — 
heroic and solemn in form and almost idyllic and Arcadian in sub 
stance — upon the European stage His original, poetic world, 
formed of shadowy delicate sentiments, lent itself to song and 
music and expressed the sensibility of the fiist half of the 18th 
century, a period at once classical and “rococo ” Outstanding 
among his numerous works are those of greatest lyrical inspiration, 
Ohmpiade, Didone abbandonata, Demofoonte and Demetno 

Comedy — Comedy, a literary form practised by many writers 
of the Renaissance, attained dignity in Lodovao Ariosto’s plays, 
which m his day were well known and widely produced, particu 
larly m France Ariosto began by imitating Plautme and Teren 
tian models (La Cassarm, 1508, / Suppositi, 1509) but his comic 
inspiration gradually improved in II Negromante (1520) and m 
La Lena (1528), both of which were hveliei and richer in the 
poetry of daily life to which the contemporary scene at Cremona 
and Terrara was very much more suited It cannot, however, be 
said that any of the comedies in the Auost in manner reach great 
artistic heights, not even the famous La Calandua by Bernardo 
Dovizio da Bibbiena (1513)1 m spite of his spinted superficial wit 
and gay, carefree sensuality More vivacious and poetic were the 
comedies of Pietro Aretino (11 Marescalco, La Cortigmna, Vlpo- 
crito, Talanta and Filosojo, written between 1525 and 1542) 

The use of material taken from classical and contemporary 
sources, including the novelle, and complicated themes frpm 
Plautus and Terence, and the interweaving of these elements with 
liveliness and wit, was the road indicated by Ariosto and followed 
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more or less by every playwright As examples we have La 
Gelosia, La Spintata and La Pmzocchera by A F Grazzmi (“II 
Lasca”) , 11 Ragazzo by L Dolce, the work of the most able of 
them all, G M Cecchi (1518-87), who, known particularly for his 
Assiuolo, enriches his comedies with the most characteristic forms 
of the spoken Florentine tongue, and the comedies of the Neapoli- 
tan G B della Porta (c 1535-161$). I Fratelli nvah and Trap- 
polarta, which in their merry exuberance seem to be the forerun- 
ners of the commedia dell’ arte However, the only important 
comedy of the century is La Matubagola (c 1520) by N Machia 
velh (1469-1527) , within the framework of the usual plot of ad- 
venture and bawdy intrigue, the author of II Principe created a 
masterpiece of profound psychological meaning and theatrical 
competence Perhaps worthy of special mention are two anony- 
mous comedies Gli Ingannatt (1531), a theme later used by 
Shakespeare in Twelfth Night, and l cnexiana, written with sin 
ccntv and feeling in a mixture of pure Italian and dialect 

It was through actor playwrights such as the Paduan Angelo 
Beolco, nicknamed “II Ruzzante,” and the Venetian Andrea Calmo 
that in the middle of the 16th century, the commedia dell’ arte 
was born, although it was in the following century that it became 
widely known throughout Europe This type of drama was en- 
tirely dependent upon the skill and m\ entiveness of the actors, as 
the “writers’’ contributed only a brief outline and a summary de 
scnption of the play, m such a way th it it lost the character of a 
literary work and became predominantly a spectacle relying on 
scene setting, performance and make-up, it exercised an enormous 
influence on the European theatre 

In the 18th century, when the commedia dell arte was prac 
tically reduced to an uninteresting, outworn fashion, the Italian 
comic theatre attained a new moment of greatness in the works of 
the Venetian writer Carlo Goldoni (1707-93), whose instinctive 
taste and vocation for the theatre was combined with creative 
originality He was able to draw upon the small Venetian world 
to find subjects for Ins plays, which he invested with poetry of 
joyous yet tranquil rhythm, set off by characters in harmony with 
their social background, in a good-tempered, exquisitely 18th 
century comedy of manners Goldoni brought a new dignity to 
comedy and also developed the construction of his plays from that 
of the commedia dell’ arte He abolished the conventional, 1m 
mobile masks and wrote lus pi lys in full, thus preventing the tnter 
polation of vulgar improvisations arising from the actors’ whims 
Works which stand out imong Goldoni s prolific output are those 
m which the social setting in all its pleasing variety shares the 
limelight with the cliimctcrs Examples range from La Bottega 
di caffe to II Camptello and from I Rusteglu to La Baruffe chioz 
zotte Count Carlo Gom (1720-1806), in competition with Gol 
doni and in order to demonstrate that public taste could still ap 
preciatc the fanciful, traditional form, created the fiabc drumma 
tiche or fairy tales ( Turandot and L’ iugelhn belverdt) which so 
much pleased Goethe and the German romantics by their popular, 
whimsical tone 

The Modern Theatre — After the romantic period, in which 
Manzom’s tragic drama was matched by works of civic and patri- 
otic interest, realism and naturalism made their first attempts to 
assert themselves Examples of this new movement are Nerone 
(1871) by Pietro Cossa and I manti (1863) by Achille Corelli 
At that tame the theatre concerned itself with social problems, 
with dialectical or problem plays of psychological and histor- 
ical content Such play s had made their appearance in the com 
edies of P Ferrari, 11 Duello and Le Due dame 

In the period of verismo, the bourgeois plays of G Rovetta, 
M Fraga, C Bertolazzi, G Antonia Traversi and Giacosa (Tnsti 
aniori , 1887, Come k foghe, 1900) alternate with dialectal works 
in. which Vjttono Bersezio of Turin (Le imsene di Motisu Travel ), 
the Venetian G Galbna (La Pamegia del santolo ) and, above all, 
the Neapolitan S di Giacomo (O' voto, Mese Mariano, Assunta 
sptm) distinguished themselves In his few dramatic works (Lav 
elleria Rusticaiia, 1SS3, La Lupa , 1895) Giovanni Vergn (1840- 
tgaj) revealed his strong sense of theatre and created an m 
tensely poetic world which found its chief expression in lus work 
as a novelist 


In the early 20th century comedy of the bourgeois type seemed, 
under the influence of the French theatre, in process of being 
supplanted by a romantic drama which suited the decadent taste 
of the period An example of this is the eloquent but weak contri 
bution of Gabriele d’Annunzio (1863-1938), from the plays which 
glorified the Nietzsche superman (La Citth morta, 1898, La Gto 
conda, 1899, La Gloria, 1899) to the rich historical reconstruction 
of Francesca da Rimini (1902), Pin cite I’amore (1900), La Nave 
(1908), Le Martyre de Saint Sebastien and La Pisanelle (the lat 
ter two in French), and the solitary masterpiece, La Ftglia dt Jorio 
(1904), in which D’Annunzio returned to picturesque pastoral 
myths for his inspiration Both Sem Benelh (La Cena delle Beffe, 
1909) and the more decorous E L Morselh, with his Onone 
(1911) and his Glauco (1920), m spite of obvious differences, can 
be considered to have come under D’Annunzio’s influence But 
the real dramatist of the modern Italian theatre was Luigi Piran- 
dello (1867-1936), who, after a long career as a writer of short 
stones and novels, met with his greatest success in the theatre 
Three plays — II Gtuoco delle parti, Set personaggi in cerca di 
autore (1921) and Enrico IV (1922) — represent the peak of his 
dramatic achievement and in one way or another influenced the 
whole theatre of the time The torment of his characters, who live 
m hopeless solitude vainly trying to discover the meaning of their 
lives, his rapid and violent style and his peculiai dramatic tech 
nique, far removed from traditional forms, give Pirandello’s plays 
a pre eminent position in the Italian theatre 

After Pirandello’s contemporaries, Rosso di San Secondo with 
his Marionette, che passionel (1918), L Antonelli with L'Uomo 
che mcontrd sb stesso (1918), L Cluarelli with La Maschera e il 
volto (1917), mention may also be made of M Bontempelh, S 
Landi, U Betti and Eduardo de Tilippo 

Credit for the vitality and greatness of the modern Italian 
theatre must also be given to the actors who, in the 19th and 20th 
ccntunes, performed on the Italian stage and abroad, among whom 
were Eleonora Duse, Adelaide Riston, G Modena, Ermete No 
velli, R Ruggen, T Salvim and E Zaccom 

Bibliocraphv — S d’Amico, Storm del teatro drannnatico, 4 vol 
(Milan, 1939-40) , M Apollomo, Slorta del teatro italiano, 4 vol 
(Florence, 1939-50, unfinished) , E Bertana, La iragedta (Milan, 
1905) , E Carrara, La poesia pastorale (Milan, 1910) , G Sanesl, La 
commedia (Milan, igu), A Tilgner, Studs sul teatro contcmporaneo 
(Rome, 1928), La scetsa e la vita (Rome, 1925), L Tonclh, II teatio 
italiano (Milan, 1924) (W Bi ) 

GERMAN DRAMA 

The dramatic literature of Germany, in the beginning intimately 
connected with the Reformation, soon fell under the domination 
of foreign models It was not until the middle of the 18th century 
that Germanj developed a national drama of comprehensive char- 
acter 

As m other European countries, dramatic activity sprang from 
religious sources and was particularly connected with the Christian 
holidays For a long time, Latin and German plays ranged side 
by side The former were cultivated by the humanists of whom 
Jakob Wimphehng (1450-1528) and Johann Reuchhn (1455- 
1522) were the most prominent In the age of the Counter 
reformation, the Jesuits developed the Latin drama, particularly 
m the form of the school drama The secular German drama, on 
the other hand, was first cultivated by the civic guilds It found its 
first outstanding author m Hans Sachs (1494-1576), the immortal 
shoemaker of Nuernberg, whose Fastnachtsspiele (Shrovetide 
plays), which he wrote in addition to numerous tragedies and 
comedies, abounded with a vigorous, if rather crude, humour 

Toward the close of the 16th and the early years of the 17th 
century, theatrical activities fell almost entirely into the hands 
of the "English comedians” who, with their crude representations 
of Elizabethan dramatists, called forth imitations by native au- 
thors Among them, the most prominent were Jakob Ayrer 
(d 1605) and, later on, Andreas Gryphius (1616-64), who devoted 
himself chiefly to the imitation of English or Dutch tragedy and 
comedy 

1 he Thirty Years’ War and its aftermath proved disastrous to 
the drama, as to all other cultural activities, and produced a 
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vacuum of nearly ioo years duration The German buffoon, Schiller — Friedrich von Schiller’s (1759-^805) genius, unlike 


known as Hans Wurst Pickelhenng, Harlekm, etc , and modelled 
on the English fool, ruled the stage, while in serious drama blood 
curdling and pompous Haupt- und S taalsaktionun (high matter 
of state dramas') were the fashion From this state, the German 
drama recovered only at the beginning of the 18th century The 
honour is due mainly to the reformatory zeal of the Leipzig pro 
fessor Johann Christoph Gottsched (1700-66), who, m collabora- 
tion with Karoline Neuber (1697-1760), the director of a theatri- 
cal company, abolished the Harlekm and put an end to the chaos 
of the existing stage These endeavours he modelled on French 
tragedy and comedy, and himself supplied a tragedy, Der ster 
bende Cato (1731) The Leipzig school exercised a lasting effect 
on the art of acting, and before long produced in Konrad Ekhof 
(1720-78) an actor of distinction 

Lessing — Among the authors contributing to Karoline Neu- 
ber’s enterprise was Gotthold Ephraim Lessing (1729-81), the 
first eminent figure in the history of the German drama In his 
Hamburgische Dramaturgie, a runmng commentary on the efforts 
of the first national German theatre, estabhshed in Hamburg in 
1767, he overthrew the domination of French classicism in favour 
of the Enghsh diama, above all, of Shakespeare His own Miss 
Sara Sampson (1755) introduced the realism of Enghsh domestic 
drama to Germany Then, m his Minna von Barnhelm (1767), he 
created one of the few great comedies of the German theatre, 
drawn from real life and appeahng to patriotic sentiments His 
third major work, the prose tragedy Emilia Galotti (1772), re- 
flected the newly awakened pride of the nsing middle classes and 
their struggle against the arbitrary rule of absolutism In his last 
drama, Nathan der Wetse (1779), he turned from prose to blank 
verse, thus pointing the way to the subsequent classical period 
of German drama 

The note sounded by Lessing met with a ready response In 
Vienna, as m several other cities, national theatres came into be- 
ing The great actor Friedrich Ludwig Schroder (1744-1816) was 
the first to introduce Shakespeare in his true shape to the German 
stage The translation of Shakespeare, begun in 1762 by Christoph 
Martin Wieland (1733-1813), and completed in 1775 by J J 
Eschenburg, though in prose, acted as the most potent stimulus on 
German dramatic literature It was under the star of Shakespeare 
that a new generation of writers, known as Sturm Und Drang, 
arose who worshipped their idol as the representative of “nature" in 
the theatre The name of this group was derived from a play of 
one of their leading members, Friedrich Maximilian von Klinger 
(1752-1831) Beside him, the ill-starred young genius of J M 
R Lena (1751-92) was the most significant, other members were 
H L Wagner (1747-79), J A Leisewitz (1752-1806) and F 
Muller, the “painter” (1749-1825) Though excessive in passion, 
and chaotic m form, this movement reflected the intellectual up 
heaval preceding the French Revolution 

Goethe — It was from the midst of Stunn und Drang that the 
greatest of German poets, Johann Wolfgang von Goethe (1749- 
1832), took his departure with his first play Gots von Berltchmgen 
(1773) Both by its original treatment of a theme from German 
history, and by its vigour and disregard of form, it destroyed the 
last remnants of theatrical conventions which Lessing had still 
respected Goethe’s two succeeding plays, Clavigo and Stella, 
are more of biographical interest than they are important contribu 
tions to the stage, whereas Egmont (1788) stands as a worthy 
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spneres ot tnougnt ana experience anougn dramatic m torm, this 
truly world-embracing poem transcends the limits of drama in its 
accepted sense, > 


Goethe’s, was naturally and consistently suited to the claims 0 
the Lheatre His juvenile works, Die Rauber, Ftesco and Rabulc 
und Liebc (1781-84), vibrating under the influence of an age of 
social revolution, combined in their prose form the truthful ex- 
pression of passion with considerable extravagance But Schiller 
gradually emancipated himself from his earlier style, and with 
his earliest tragedy in verse, Don Carlos (1787), the first period of 
his dramatic authorship ends The works of his maturity, from 
the Wallenstein trilogy (1798) to Wilhelm Tell (1804), are the 
acknowledged masterpieces of the German poetic drama, treating 
historic themes of various nations and clothing their dialogue in a 
noble vestment of rhetorical verse 

The joint efforts of Goethe and Schiller for the Weimar stage 
were important in many respects for the German drama For a 
long time, however, popular taste favoured authors of a very dif 
ferent order It oscillated between imitations of Gotz, the so 
called Ritterdramen (plays of chivalry) and Ruhrstucke (senti- 
mental melodramas) The most successful authors in this field 
were the actor August Wilhelm Iffland (1759-1814) and the pro 
lific August von Kotzebue (1761-1819), whose production ranged 
from the domestic drama and comedy to attempts to rival Schiller 
in verse 

The Romantic Movement — Meanwhile the so called ro- 
mantic movement of German literature had sprung up To two 
of its leaders, Ludwig Tieck (1773-1853) and August Wilhelm von 
Schlegel (1767-1845), Germany owned its classical translations of 
Shakespeare and other great foreign dramatists But their pre 
dilection for lyricism prevented them from creating an original 
drama of their own Only a feeble outgrowth of the romantics 
achieved temporary success — the “destiny dramatists,” among 
whom Zachanas Werner (1768-1823) and Adolf Muliner (1774- 
1829) were the most popular They were m their turn satirized 
by August, Graf von Platen Hallermunde (1796-1835) It was 
with a play of this kind, Die Ahnfrau (1817), that the Austrian 
dramatist Franz Gnllparzer (1791-1872) began his career In his 
mature works, he earned on the classical tradition, treating themes 
from ancient Greece and subjects from Austrian history Three 
dramatists of great power and promise, loosely connected with the 
romantic movement, succumbed to a premature death Heinrich 
von Kleist (1777-1811), who produced his masterpiece with the 
Prussian drama Der Prim von Homburg (18x0) , the extravagant 
Christian Dietrich Grabbe (1801-36) , and Georg Buchner (1813- 
37), whose tragedy Woyzek anticipated the modem social drama 
The latter showed, together with Karl Gutzkow (1811-78), Gustav 
Freytag (1816-95) and Otto Ludwig (1813-65), a distinct trend 
toward realism In Austria, Fnednch Halm (Ehgius F J , Frei- 
herr von Munch Belhnghausen) (1806-71), Eduard von Bauern- 
feld (1802-90) and, in the domain of fairy play and farce, Ferdi- 
nand Raimund (1790-1836) and J Nestroy (1801-62) were 
names of literary mark, and a little later Ludwig Anzengruber 
(1839-89) imparted a new significance -to the Austnan peasant 
drama About the middle of the century the drama culminated 
in Fnednch Hebbel (1813-63), who combined masterly classical 
form with a psychological insight which pointed to the future 

The 25 years following the death of Hebbel, which saw the 
establishment of the new German empire, were remarkably poor 
m ongmal dramatic production The outstanding events m the 
theatneal field were the inauguration of Richard Wagner’s Bay- 
reuth theatre by his Der Ring des Nibelungen in 1876, and the 
stage of Duke Georg of Saxe Meinmgen (between 1874 and 1890), 
which reached an unprecedented standard of ensemble play Fi- 
nally, the opemng of the Deutsches Theater in Berlin (1883), un- 
der the direction of Adolf l’Arronge (1838-1908), heralded a new 
epoch of the German drama 

Naturalism and Symbolism —Under the influence of French 
and Scandinavian realism, particularly of Ibsen, a new dramatic 
movement sprang into existence in the 1890s, known as naturalism, 
which was chiefly devoted to social drama It wa9 inaugurated 
by Gerhart Hauptmann (1862-1946) with his first play Vor Son- 
nenaufgang, and by Hermann Sudermann (1857-1928) with bis 
Die Ehre , both produced in 1889 With them wete associated a 
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number of young playwrights such as Max Halbe (1865-1944), 
O E Hartleben (1864-1905) and Georg Hirschfeld (1873-1939) 
While all these had soon spent their forces, Hauptmann held the 
stage throughout his long life After his stirnng social drama Die 
Weber (1892) and his excellent comedy Der Btberpels (1893), he 
turned to more poetic themes ( Die versunkene Glocke, 1896) 
From then onward, he alternated between realistic plays and poetic 
drama, maintaining his position as the foremost German dramatist 
down to his final tetralogy of the Atrides (1941-44) 

Whereas the naturalistic movement was mainly centred on 
Berlin, there sprang up in Vienna a reaction which cultivated the 
poetic and symbolic drama Its declared leader was Hugo von 
Hofmannsthal (1874-1929), who earned world fame after World 
War I through the Salzburg festivals to which he contributed his 
religious play Jcdernwnn Other Austrian dramatists of distinc 
tion were Hermann Bahr (1863-1934), Arthur Schmtzler (1862- 
1931), Anton Wildgans (1881-1932) and Karl Schonherr (1867- 
1942), who attained wide popularity with his dramas of peasant 
Life, notably Glaube und Hcimat (1911) 

Expressionism and After — At the turn of the century, Frank 
Wedekind (1864-1918), with lus startling and grotesque plays, 
and Karl Sternheim (1878-1943), with his caustic satires on bour- 
geois morality, prepared the way for the so called expressionist 
movement It attained its peak, inspired by fervent pacifist views, 
at the end of World War I Its foremost representatives were 
Georg Kaiser (1878-1945) and Ernst Toller (1893-1939) The 
former, an exceedingly prolific writer, gave the movement such 
characteristic plays as Die Burgei von Calais (1914), Von Mor 
gens bis Mitternachts (1916) and the trilogy Gas (1918-20), while 
Toller’s most significant contributions were the antiwar play Die 
W auditing (1919) and Masse Mtnsch (1921) Other expression- 
ist dramatists of distinction were Reinhard Sorge (1892-1916), 
Walter Hasenclever (1890-1941), Reinhard Goenng (1887-1936), 
with his naval drama Seoschlacht (1917), and Fritz von Unrub. 
(18SJ- ) 

The storm of expressionism soon blew over and gave way to a 
more solid, realistic form of drama In the middle of the 1920s, 
a new set of writers emerged, the most promising of whom were 
B Brecht (1898- ) and C Zuckmayer (1896- ) After 

1933, the ruthless policy of the nazis deprived Germany of most 
of her best playwrights The destruction wrought in World War 
II left German theatrical life in a state of chaos from which it 
was slow to recover 

The German theatre during the first part of the 20th century 
attained an unsurpassed standard, largely because of the example 
of Max Reinhardt (1873-1943), whose productions included the 
whole range of dramatic literature, both classical and modem In 
the early 19 ms a new style of production, adapted to expression- 
ist drama, was introduced by L Jessner (1878-1945), E Piscator 
(1893- ) and others, who were strongly influenced by, and m 

their turn influenced the Russian revolutionary theatre After 
World War I the numerous court theatres were transformed mto 
state or municipal theatres In addition, co-operative undertak- 
ings, so-called Volksbhhnen, sprang up, based on small annual con- 
tributions of their members These subsidies of various types 
made the German theatres less dependent than those in other 
countries on the speculative commercial manager and the success 
or failure of individual plays 

BibUOQRAHiV —The most comprehensive history of the German 
drama is Da s deutsche Drama, td by E F Arnold (Munich, 1925) , 
of German comedy, K. Holl, Geschichte des deutschcn Lustspicls (Leip 
zig, 1923) , and of German tragedy, B von Wiese, Die deutsche 
Ttagbdie, a vol (Hamburg, 1948) 



soziale Drama (Constance, 1949). R Lauret, Le theatre allemand 
d’aujowd'hux (Pans, 1934) ^ ^ 

DUTCH DRAMA 

The oldest extant specimens of Dutch mediaeval drama date 
from the end of the 14th and the beginning of the 15th centuries 
The 16th century is the century of the morality or Spel van Sinnen, 
which is the typical rhetoricians’ play, and in which all, or nearly 
all, the characters are allegorical One of the earliest and most 
beautiful of these moralities, Elckerlyc (Everyman), is still per 
formed 

The so called “golden century” was the summit of the Renais- 
sance and a most important period in the history of Dutch drama 
Gerbrand Adnaanszoon Bredero (1585-1618) displayed his original 
talent m comic interludes which he expanded into farces Pieter 
Cornelissen Hooft wrote, mainly under the influence of Seneca, 
such plays as Achilles en Polyxena The greatest Dutch diamatist, 
however, is Joost van den Vondel, the author of 32 dramas, of 
which 24 are onginal ( See Dutch Language and Literature ) 
His preference was for the treatment of stories from the Bible 
and his finest play was Lucifer (1654), which shows a consider- 
able resemblance to Milton’s Paradise Lost 

At the end of the 17th century there were a few poets who wrote 
comddies de moeurs Meanwhile the time of the Dichtgenoot- 
sebappen (poetic societies) had arrived Their entire theory of 
art consisted 111 recommending the imitation of French classical 
drama The comedies of Pieter Langendijk, a disciple of Molifire, 
represented something of higher value After 1760 French middle 
class drama was extensively translated and copied in the Nether 
lands In the 19th century romanticism triumphed on the Dutch 
stage in the works of Hendrik Jan Schimmel (1823-1906), who 
wrote, among other plays, Twee Tudors and some patriotic dramas 
A play V orstenschool ( The School for Princes ) by Edward 
Douwes Dekker, one of the greatest Dutch writers, better known 
under the pseudonym of “Multatub,” made a sensation when it 
appeared in 1872 

Representative of modern drama m the Netherlands are Mar- 
cellus Emants, a pessimistic, fin de stdcle figure, one of whose most 
satisfying works is Domheidsmacht ( The Power of Stupidity ) , 
Fredenk van Eeden, Hennette Roland Holst, who wrote in 1912 
a verse drama Thomas More which was first performed m 1949, 
Mrs J A Simons Mees, who brought to the stage of the psycholog 
mil conflicts of modern life, and Herman Heyermans, a Socialist 
m revolt against the bourgeoisie, who gained recognition far be 
yond lus native frontiers Other notable contributions are De 
Pantserkrant, Menno ter Braak’s satire on armaments trusts, and 
Miunts Dekker s later plays The dramttic work of the best 
seller wnter Jin dc Hartog attracted attention in Great Britain 
and the United States A Defresne, Ben van Eysselsteyn and Ary 
den Hertog were among authors who devoted themselves more or 
less exclusively to writing foi the stage 

Bibliography — F von Hellwald, Geschichtc des hollandischen 
Theaters (Rotterdam, 1874), C Simons, Hel drama on het toneel 
(Amsterdam, 1921-32), B Hunnlngher, Ben eeuw Nedet lands toneel 
(Amsterdam, 1949) (AvoV) 

DANISH DRAMA 

In Danish drama the 16th century was the time of the school 
comedies, among which the best is H J Ranch’s Karng Niddmg 
(c 1600) In the 18th century Denmark’s first and foremost 
dramatist, Ludvig Holberg, Baron Holberg (see Norwegian Drama, 
below), was influenced by MoWre, but his vivacious and witty dia 
Jogue and brilliant characterization were highly onginal His 
comedies were performed at the time of the opening of the first 
Danish theatre (1722) Of Holberg’s 33 comedies the first 15 
(written 1722-23) are comedies of character, and among them are 
lus masterpieces, Jeppe on the Hill, Erasmus Montanus and The 
Political Tinker They are witty social satires, reflecting the life 
of the peasantry, the undergraduates and the middle classes of 
Holberg’s own time From 1723 to 1727 Holberg wrote 11 
comedies of manners, in which he made use of a set of typical 
figures corresponding to those of the comtnedta deW arte 

As a dramatist, Johannes Ewald heralded the new romantic 
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movement, brought in new subjects and struck a new note in his 
serious dramas In The Death of Balder and Rolf Krage he intro- 
duced subjects from Nordic mythology and from Saxo Grammati 
cus, and in The Fishermen (1778) he struck a new patriotic note 
and made humble fishermen the heroes of his drama Adam 
Oehlenschlager is, however, the most representative figure of Dan- 
ish romantic drama Like Ewald he was influenced by Shake- 
speare, but also by Schiller and Goethe Among his plays Sand 
Hansaften-Spil (1802), Aladdin (1805), Hakon Jarl (1807) and 
Baldur km Gode (1807) are of great lyric beauty and declamatory 
power, richly imaged in language J L Heiberg transplanted the 
French vaudeville into Danish soil and, m addition to his charm- 
ing musical plays, wrote some serious romantic dramas Henrik 
Hertz also wrote entertaining middle class comedies and farces 
and two important romantic dramas, Svend Dyrmg’s House 
(1837) and King Rene’s Daughter (1845) Holger Drachmann, 
though mainly a lyrical poet, contributed some lyrical dramas of 
high quahty Toward the end of the 19th century the realistic 
drama is represented by Gustav Wied, whose bitter and cynical 
plays were a reaction against the prevalent romantic dramas 

A revival of the modern Danish drama was made by the two 
most prominent dramatists of the 20th century, Kaj Munk and 
Kjeld Abell The dramas of Kaj Munk revive Shakespearean, 
heroic motives and are mostly religious, as An Idealist or The 
Word, and occasionally also political, as He Sits at the Melting 
Pot The plays of Kjeld Abell are antinaturalistic and influenced 
by modern French drama, and discuss the fundamental problems 
of modem man (Anna Sophie Hedvig and Days on a Cloud ) 

Bibliography — For English translations of Danish dramas see Ellas 
Bredsdorff, Danish Literature m English Translation a Bibliography 
(Copenhagen, 1950) For books in Danish see the bibliography in 
C S Petersen and V Andersen, Dansk Litteralurhistone, vol 1-1V 
(Copenhagen, 1925), Ejnar Thomsen, Dansk Litleratur efler 1870 
(Copenhagen, 1935) , Martin Ellehauge, Det danske Skuesptl efler 
Verdenskrtgen (Copenhagen, 1933) (E L Br) 

NORWEGIAN DRAMA 

The Norwegian drama, which reached a zenith in the plays of 
Ibsen, is the most vigorous revelation of the mind of a nation 
that h^s occurred in recent times It is no sudden growth, but 
rather a natural development of the Norwegian genius which first 
manifested itself in the national folklore The chief charactens 
tics of both are a spirit of individual independence tempered with 
good humour and considerable self reliance For the latter, the 
natural difficulties of the country, with its secluded community 
life, must be held responsible 

The drama, as a special branch of art, was unknown in Norway 
almost up to the 19th century, and there existed none of the 
elements that are required for the growth and prosperity of a 
national drama The country possessed no reigning court and no 
wealthy nobility, nor was there, with the single exception of 
Bergen, any town in Norway that possessed sufficient vision to 
lay the foundations of dramatic art of the future In Bergen was 
born Ludvig Holberg, Baron Holberg (q v ) (1684-1754), one of 
the greatest dramatists of all time and the founder of modem 
Norwegian and Danish literature Because Norway was too im- 
poverished to support a considerable intellectual and cultural life, 
Holberg took up his abode in Denmark After Holberg, Johan 
Herman Wessel (1742-85) should be mentioned His well known 
burlesque Love without Stockings remained popular, despite the 
fact that the school of tragedy against which it was originally 
directed had long since ceased to exist 

Notwithstanding the basis of drama laid by Holberg and Wessel 
it need hardly be said that a national drama in the true sense of 
the word could exist only after the dissolution of the union with 
Denmark m 1814 By this event Norway became once more pos 
sessed of the sovereign hberty necessary for the evolution of an 
independent culture, yet more than a generation had to elapse be- 
fore the first national theatre was founded in Bergen in 1850 This 
theatre, which was the result of the initiative of Ole Bull (1810- 
8o), an art enthusiast and one of the foremost violinists of Europe, 
marked the first step m the direction of an exclusively Norwegian 
stage At that time the Christiania theatre, which had opened in 


1837, had an entirely Danish personnel Though the Bergen 
theatre numbered Ibsen and Bjornson among its managers, it was 
eventually forced to dose, overburdened with financial difficulties 
Despite its defeat, the National Stage of Bergen, still the official 
name of the Bergen theatre, had proved the possibility of a Nor- 
wegian theatie, and after a struggle lasting for a number of 
years a national theatre was established at both Bergen and Chris- 
tiania 

Meanwhile Henrik Ibsen (q v ) (1828-1906) and Bjornstjerne 
Bjornson (q v) (1832-1910) had come to the front in Norwegian 
literature m the late ’50s, and within less than ten years they both 
produced a number ol dramatic works of rare value 

From the beginning of the ’70s, a change came over Norwegian 
literature that was to exercise a considerable influence over Ibsen 
and Bjornson The chief characteristic of this period was its pro- 
nounced realistic spirit which produced the modern social drama 
The dramas of Ibsen and Bjornson were not only stamped with 
the keen intellect and the intense sensitiveness of their creators, 
but they represented the supreme attainment of European culture 
at the moment 

Next to Ibsen and Bjornson, Gunnar Heiberg (1857-1929) 
must be mentioned The chief characteristic of his drama is the 
sharp and trenchant dialogue, but with the exception of The 
Balcony (1894) and Love’s Tragedy (1904) his plays can scarcely 
be considered lasting works of art These two plays, in which he 
showed love as a destructive force of nature, overwhelming in 
its consequences, will always bear witness to his talent Unfortu- 
nately Heiberg did not develop as a dramatic author, and as a 
whole the Norwegian drama after Ibsen and Bjornson followed 
more fortuitous lines This applied, by way of example, to The 
Happy Election (1914) by Niels Kjaer (1870-1924), m which 
this author, considered one of the most accomplished waters of 
modem Norwegian prose, dealt with certain contemporary 
phenomena of Norwegian politics, among them the language ques- 
tion, in a very clever and realistic way Another example was 
Oskar Braaten (1881-1939), who scored great success on the 
stage with his comedies The Kid (1911 ) and The Wholesale Christ 
entng (1925), written m the characteristic language of the Indus 
trial population m the vicinity of Oslo and dealing with its life 
and manners A dramatist of an entirely different type was 
Hans E Kinch (1865-1926), whose lemarkable drama The Cattle 
Dealer (1908) was, in the opinion of many cribcs, unrivalled in 
Norwegian literature since Ibsen’s Peer Gynt 

Prominent among playwrights m the first half of the 20th cen- 
tury were Helge Krog (1889- ) and Nordahl Grieg (1902- 

43) Krog’s best-known works, On the Way and Break-Up, are 
clearly reminiscent of the Ibsen-Heiberg tradition, with their in- 
cisive style and merciless analysis of character Grieg’s haunting 
dramas, while endeavouring to adapt Russian technique, portray 
the conflicting national tendencies of the period between World 
Wars I and II In The Defeat (1938), however, Grieg went back 
to the days of the Pans commune for his material, a choice ob- 
viously influenced by the European crisis 

Bibliography — G Braudes, Ibsen-B]omson Studies, Eng trans 
(1899), E Tissot, Le Drame notvlgten (1893), H Koht, Life of 
Ibsen, Eng trans by R L McMahon and H A Larsen, 2 vol (1931), 
M Bradbrook, Ibsen, the Norwegian (London, 1947) , Janko Lavnn, 
Ibsen An Approach (London, 1950) (S C H , F Wo , X ) 

SWEDISH DRAMA 

The first extant Swedish plays date from the Reformation 
of these the naive biblical drama Tobrne Comedia, attributed 
to Olaus Petn (1493-1552) is the best known A didactic 
tendency still marks the drama well mto the 17th century (for 
instance, the formless works of Johannes Messemus [1 579-1636] ), 
but in Magnus Asteropherus’ Ttsbe (first performed in 1609) a 
desire to entertam is also found Skill in versification, rather 
than dramatic quahty, is to be found in the masques of Georg 
Stiernhielm (1598-1672) As yet no professional theatre existed 
Urban Hiarne’s (1641-1724) Rosmmda (first acted in 1665), 
written for a company of Uppsala students, was the first Swedish 
attempt at a classical tragedy Imitations of the latter genre dom- 
inated the Swedish drama throughout the 18th century, interest in 
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the theatie having been stimulated by the establishment of the 
fiist professional stage it Lejonkulan (Lion’s Den) in Stockholm 
m 1686 and hy the increasingly frequent visits of foreign com- 
panies Brynhilda by Olof von Dalin (1708-63) rather clumsily 
reflects the influence of Racine, whereas the works written or 
planned by King Gustavus III (1746-92) for theatre or opera are 
modelled on Voltaire Gustavus’ devotion to the stage had a stim 
ulating effect, the dramatic works of the poets Johan Kellgren 
(1751-95), C Leopold (1756-1829) and G Adlerbeth (1751- 
1818) were largely written for the king Meanwhile, Count Carl 
Gyllenborg (1679-T746) with his satire Svenska Spratthoken ( The 
Swedish Fop) and Dalin with Den Avundsjuke ( The Envious 
Man) had produced the first genuine attempts at native Swedish 
comedy 

The romantic movement in Sweden produced no living theatre 
The poetic masterpiece of P D A Atterbom (1790-1855), Lyck- 
sahghetens 0 (I he Isle oj Bliss), the verse plays of E Stagnelius 
(1793-1823) and the dramas of Karl J L Almqvist (1793-1866) 
were not suitable for the stage, even the "Schillenan” historical 
plays of Baron von Beskow (1796-1868) did not reach the theatre 
until 1862 The less literary historical dramas of Frans Hedbeig 
(1828-1908) were, however, frequently acted, as was Varmland 
mgarna ( The Varmland People) by F A Dahlgren (1816-95) 

No Swedish dramatist can stand comparison with August Stand 
berg (1849-1912), who enriched not only the Swedish but also the 
international theatre with a number of outstanding plays, exer 
cising great influence, particularly on the German and U S drama 
In his hands the drama became a vehicle for modern ideas In 
the provocative Fadren ( The Father) and Froken Julie ( Lady 
Jvl’u), for instance, both from his naturalistic period, he takes up 
the conflict between the sexes With Master Olof (1874) an ^ 
Gustav Vasa (1899) he infused new life into the historical drama 
In the plays written after his spiritual crisis (c 1894-97), f° r 
instance in Till Damaskus and Ett Dromspel ( A Dream Play), he 
used a fluid, at times visionary, form to embody his own search for 
a solution to life’s mysteries With the Kammarspel (chamber 
play) he developed m 1907 a technique pointing forward to ex- 
pressionism but unique in its power and suggestiveness 

Of the realistic dramatists who looked to Strindberg one may 
mention Anne Charlotte Leffler (1849-92) and Victoria Benedicts 
son (Ernst Ahlgren, 1850-88) P Lagerkvist (1891- ), tak 

mg up Strindberg’s expressionist manner, produced some very 
effective plays H Bergman (1883-1931) and S Dagerman 
( 1923- ), the latter representative of the ’40s movement, both 

did interesting work 

Bimiooraphy — E N Tigerstedt, Svensk Lttleraturhistoria (Stock- 
holm, 1948), B M E Mortcosen and B W Downs, Strindberg in 
Introduction to Hts Life and Work (Cambridge, 1949) , Joan Bulman, 
Stnndberg and Shakespeare (London, 1933) (X ) 

POLISH DRAMA 

The Dismissal of the Greek Envoys by the great 16th-century 
poet Jan Kochanowski (1530-84) was Poland’s first important 
drama, but it was not until the 18th century, under the patronage 
of King St m«lrus II Augustus (Pomatow«ki) th*>t the theatre 
Lioivtd is an independent medium Influenced bv visinng It than 
and Irc'icn iroipt- a Polish nn’ionpl ihc.t'-c was lounded by 
Wojnuh BngUiUw'i 1 it 1759-1821) c hose piav Ihe Croco tan* 
am lh Mow tan 1 1 "i 1- -dll' ncionncd Polands gicatc t pou, 
\dim Mu kies cz u-iicred in the mmrntu nuiod with 1 1,1 lore 
fin hers Inis drum in verse cicaling with politic 1 1 problems 01 
ili„ Mines, 1-, u, it quailed both lor its poetic vis’on md *or the c' 
traord r ir«' luliutj ot its form and conception His eonleinpo 
nrv Julies* Mow.acki (1809- 49) give Pol mdfii’O creative 1 11 tasiL- 
t B i'll tyit It'la If tneda. Ft nta*y) and major pilr.otic uimantic 
dri mas in the grand stvlc of Schillei am Shakespeare \\ rh the 
I'nrtiune Comedy Count 7 >gmunt Krasnsbi (iSt’-stji brought 
to the theatre themes of social conflict and a forecast of revolu'it .1 
Count Alexander Trcdro 11793-1876'! the fail er or Pol -h 
comedv , wrote many farces and comedies of manner on the life 
ot the gentry 111 magnificent verse (The Reienge, Maidens' Vows) 

A new epoch, the Cracow period, began in 1890 under Jan Gwal- 
bert P.tuiikmslu, manager of the Cracow theatre, and a dominant 


personality here was the painter and poet Stamslaw Wyspianski 
(1869—1907), who created his own style in works ranging from 
tragedy to patriotic symbolism ( The Wedding, The Acropolis, 
The Curse) At the same time Gabryela Zapolska (1860-1921) 
led the school of realistic conventional drama Her masterpiece, 
The Morality of Mrs Dulska, is a biting satire on contemporary 
bourgeois morals Wlodzimierz Perzynski (1879-1930) with Luck 
of Framo and August Kisielewski (1876-191S) with The Trapped 
worked on similar lines 

The romantic patriotic tradition continued until the rebirth of 
Poland as a nation in 1918 and was carried over into the 20th cen 
tury by Poland’s greatest novelist Stefan Zeromski (1864-1925) 
in Sulkowski and My Little Quail has Flown Away In the years 
between World Wars I and II, drama broke away from this style 
and developed psychological and histone themes Outstanding 
playwrights of this penod were the Catholic Karol Hubert Rost 
worowski (Judas, Chantas), Adolf Nowaczynski ( Frederick the 
Great) and Jerzy Szamawski ( The Bird, The Lawyer and the 
Roses) A playwnght of comedies and satires on political prob- 
lems (The Family) was the poet Antoni Stonimski S Witkiewicz, 
painter and philosopher, created outstanding surreabst dramas 
The distinguished novelist Jaroslaw Iwaszkiewicz dramatized the 
life of Chopin (Summer m Nohant) and Pushkin Zofia Nalkow- 
ska and Maria Pawlikowska presented the problem of women in 
modern society as the theme for a number of excellent plays 

Drama in Poland following World War II was mainly concerned 
with problems of modern society Most representative of this 
trend was the Marxist Leon Kruczkowski (The Germans) 

Bibliocraphy— J Lorentowicz, Htslorta Teatru w Polsce (Warsaw, 
1929) , K Wicizbicka, Zycte teatralne w Warszawte za Stamslawa 
Augusta (Warsaw, 1949) , S Windakiewicz, Teatr Polskl pried 
Powslamem Sceny Narodowej (Cracow, 1921) (A Slo ) 

CZECHOSLOVAK DRAMA 

Early Czech and Slovak drama had its roots in religious drama, 
the mystery and morality plays, out of which grew the student 
drama which reached its culminating point in the baroque period 
A second branch growing out of mediaeval farces led to popular 
drama and peasant comedy It was this tradition which inspired 
the beginnings of modern Czech drama early in the 19th century 
Plays (often adaptations of foreign works) by V K Klicpera 
(1792-1859) and J K Tyl (1808-56) m Bohemia, and by J Cha 
lupka (1791-1871) m Slovakia, mainly served the aims of the 
literary revival A hope prematurely extinguished was E BozdJch 
(1841-89), the author of conversation pieces The first realists, 
F V Jefabek (1836-93) with His Master's Servant and L 
Stroupezmcky (1850-92) with The Braggaits, were followed by 
M A Simacek (1860-1913), the brothers A Mrstik (1861- 
1925) and V Mrstik (1863-1912), the authors of Maryla, Mme 
G Preissovd (1862-1946), and, m Slovakia, by J Palank (1822- 
70) Historical and m> thological plays by the poets J Vrchlicky 
(1853-1912) and J Zeyer (1841-1901), by the novelist A Jirasek 
(1851-1930), by F A Subrt (1849-1915) and by the Slovak J 
Zdborsky (1812-76) expressed the political aspirations of the 
nation 

Mainly as Shakespearean producers should be remembered 
J KvaplI (1868-1950) and his expressionist rival K H Hilar 
(1884-1935) Modern Czech drama of a distinctive national 
character with a universal appeal came into its own only in the 
second and third decades of the 20th century, v ith such names as 
J Malien (18S3-1939), V Dyk (1877-1931), F Srdmek (r877— 
), Karel Capek (1890-1938) and T Langer (1888) Modern 
Slovak drama is represented by a few names only, viz , J Gregor- 
Tajovsky (1874-1940), I Stodola (1888- ) and, m the 

younger generation, J Bare Ivan (1909- ) (A Sk ) 

RUSSIAN DRAMA 

The Russian drama and theatre were for a long time dependent 
upon foreign examples At first they were strongly influenced by 
the religious spirit of the Byzantine theatre, Plays taken from 
the repertories of German strolling actors, the mysteries and 
moralities after the Jesuit school model which came through Po- 
land, were first introduced in the second half of the 17th century 
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In a European sense the theatre began during the reign of Alexey 
Mikhailovich under a certain Gregon, whose productions on 
biblical themes took place in Moscow in 1672 The real father of 
the Russian theatre proper was Fedor Volkov (1729-63) The 
continuous output of original drama begins with the production 
of the first tragedy in the French style by Alexander Sumarokov 
(1717-74) in the Russian court theatre, established by Ehzaveta 
Petrovna in 1 747 This style dominated tragedy as well as comedy, 
with playwrights such as Yakov Knyazhnin (1742-93) and Alexey 
Khomyakov (1804-60) Catherine II herself wrote plays 

From classicism the theatre moved through the melodrama to 
realism, as seen jn the work of Denis Fonvisin (1744-92, The 
Brigadier, Nedorosl), the first significant comedy writer Fon- 
visin’s realistic satire culminated in the great comedy of Alexander 
Griboyedov (q v ) (Woe from Wit) and the still greater plays of 
Nikolai Gogol (q v ) ( The Inspector General, 1836) Gogol was 
the first playwright to introduce plot as well as character drawing, 
he was also a master of dramatic construction and the first to lend 
more importance to the producer’s task His tradition, was con 
tinued by Alexander Sukhovo Kobyhn (1817-1903) ( Wedding of 
Krechmsky, Death of Tarelkm) and Alexey Pisemsky (q v ), 
whose A Bitter Fate is a realistic tragedy of great power The 
historical drama m verse after the Shakespearean model as intro- 
duced by Alexander Pushkin (q v ) and Mikhail Lermontov (q v ) 
— strongly influenced by Schiller — and had a good exponent in 
Alexei Konstantinovich, Count Tolstoy (qv), whose work, how- 
ever, is reminiscent of operatic pageants The great Alexander 
Ostrovsky (q v ) devoted himself exclusively to the drama, his 
best plays being The Storm (i860) and The Forest (1871) 
Because of his efforts the Russian drama alone in Europe was free 
from the dictatorship of Augustin Scribe He symbolizes the 
Russian theatre’s coming of age, but, like most Russian play- 
wrights, he neglects the plot and concentrates on character To 
this same period belongs Ivan Turgenev’s (qv) A Month m the 
Country (1866), a psychological comedy Count Leo Tolstoy 
(qv) wrote plays in his later years, but the Power of Darkness 
(1889), The Fiuits of Enlightenment (1891) and The Living 
Corpse (1911) are dramatized novels more than plays After 
Tolstoy naturalistic realism was continued by Maxim Gorkv, as 
in his masterpiece Na Dne (The Lower Depths, 1903), Yegor 
Bulichev and the Others, produced 30 years later, is composed on 
a different, less fatalistic, formula Mikhail Artsybashev (qv), 
made an attempt to bring eroticism to the stage in Jealousy (1913), 
but had not much success Ilya Surguchev (1882- ) tned m 

1914 to revive the psychological drama in Autumn Violins 
Anton Chekhov (qv) started writing for the theatre in 1884, 
but his fame reached its peak with the production of The Seagull 
by the Moscow Art theatre in 1898 His real strength comes from 
his mastery of laughter, though sadness is also an inherent part of 
his being His one-act plays are essential for the understanding of 
his full-length dramas, Ivanov, Uncle Vanya, The Seagull, The 
Three Sisters and The Cherry Orchard He wrote his plays in 
prose, yet the epithet “poetic” applies to them more He con- 
tinued the tradition of Turgenev m eliminating the element of plot 
and removing all theatrical effect Stanislavsky’s (Constantine 
Sergeevich Alexeev, 1863-1938) (qv) absolute subordination of 
the actor to the producer was well suited to Chekhov’s theatre 
Chekhov marks the decline of Russian realistic drama, essentially 
static and lacking m logical unity 
Leonid Andreyev (qv) and Nikolay N Yevreinov (1879- 
) both tried to release the stage from the incubus of realism 
Andreyev was the first to introduce symbolism on the stage in The 
Life of Man (1907), Days of Our Life (1908) and He Who Gets 
Slapped, but too much sentiment enters into the would be tragedy 
Yevreinov exploited the theatrical and was inclined toward the 
comic, even if the comedy was often bitter Even more clearly is 
that mirrored in the poetic dramas of Alexandei Blok (qv), where 
the play of imagination mingles with satirical laughter and ironic 
fancies (Balaganchtk, 1906, The Stranger, 1907, The Rose and 
the Cross) Fedor Sologub (qv) belongs to the same school 
The mam movement after that was represented by the pro- 
ducers Vsevolod Meyerhold (q v ), Alexander Tairov (1892- 


1923?), Evgheny Vakhtangov (1880-1922) (the Hebrew theatre) 
and Alexander Granovsky (1877-19151 ’) (the Yiddish theatie), 
and consisted m the desire to “dehteratizc” the stage The play 
tended to become a matter of pure show After 1917 the revolu 
tionary ideas at first alhed themselves with literary futurism, but 
the futurist drama produced only the excellent Mystery Bouffe of 
Vladimir Mayakovsky (1893-1930) and the propaganda plays of 
Serghey Tretiakov (1893-?), Roar China The official bolshevist 
drama was represented by Anatoly Lunacharsky (qv) but soon 
approached the true spirit of tragedy in the plays of pure action 
of Leo Lunts (1901-24) (Outlawed, 1921) There followed a 
series of plays about the Red army during the civil wars — The 
Armoured Ttam by Vsevolod Ivanov (1895-1949), Chapayev by 
Dimitry Furmanov (1891-1926), Mikhail Bulgakov’s (1891- 
1940) Days of the Tut bines, Alexander Korneychuk’s ( 1905- ) 

Wreck of a Squadron, Alexey Nikolayevich Tolstoy’s (1882-1945) 
Path to Victory and L Rakhmanov’s Professor Polezhayev As 
Stanislavsky said, it was an overhauling of the old, a seeking for 
new paths A new “Socialist realism” began to creep m as seen 
in a play by Nikolay E Virta (1906- ), Earth — conflict be 

tween a peasant and a partisan The vogue for the historical 
drama became marked and K Trenev (1877-1945), a playwright 
whose work formed a bridge between past and contemporary 
drama, wrote The Pugachev Rebellion In the early 1930s there 
was a return to the individual and his inner conflicts, of which the 
better exponents are Leonid Leonov (1899- ) (The Wolf, 

Orchards of the Polovtsy), Alexander Afinogenov (1904-41) 
(Fear, showing the deep influence of Chekhov), Valentin Katayev 
(1897- ) (Squaring the Circle) and, later, Nikolay Pogodin 
(1900- ), with a strong tendency to farce (My Friend) But 
though experimental forms found their freest scope m the U S S R , 
drama had to be informative and propagandist, as shown in the 
work of Konstantin Simonov (1915- ) (The Russian People) 

Labour, not love, becomes the central subject and beauty is seen 
within the limits of ideological struggle 

Bibliography — Leo Wiener, The Contemporaiy Drama of Russia 
(1924), D Mirsky, History of Russian Literature (1927), Contempo- 
rary Russian Literature 1881-1925 (1926), V Gerngross, History of 
Russian Theatre (1927) , J Macleod, The New Soviet Theatre (1943) , 

A Nicoll, World Drama (1949) (Ma Bo ) 

UNITED STATES DRAMA 

The first specimens of dramatic writing in the United States, 
reflecting the tastes and tendencies of colonial and revolutionary 
life, showed definite English, with now and then suggestions of 
Teutonic influences They were all imitative and have no interest 
today except as cunos Only two plays written by Americans 
were actually presented on the stage before the Revolution 
The Pnnce of Partlna, a blank verse tragedy by Thomas Godfrey 
the younger, and The Conquest of Canada, or the Siege of Quebec, 
an attempt at historical drama by George Cocking Neither con- 
tained a symptom of promise so far as native drama was con 
cerned, nor was any discernible in the plays written by Americans 
m the period immediately after Among these we have as out 
standing examples the recreant Maj Robert Rogers’ blank verse 
tragedy Ponteach, or The Savages of America, a blank verse 
lampoon of certain Boston celebrities of the day, under the title 
The Group, written by Mrs Mercy Warren (wife of Gen James 
Warren), who had gamed a measure of partisan notoriety pre- 
viously with a play called The Blockheads, an answer to Gen 
John Burgoyne’s satiric farce, The Blockade of Boston, a patriotic 
play in blank verse, The Battle of Bunkers Hill, by Hugh Henry 
Brackenridge, another patriotic affair, The Fall of British Tyr-, 
army, by John Leacock, incidentally the first example of an Amer- 
ican chronicle play and the first in which George Washington ap- 
peared as a character, and a comedy reflecting the political spirit 
of the time (c 1798) called The Politician Out Witted, by Samuel 
Low, in which we have the earhest known instance of the local 
theatrical use of Negro dialect 

The beginning of what, though still somewhat euphemistically, 
may be termed the real American drama was synchronous with 
the active appearance on the American scene of William Dunlap, 
in many respects the father of the American stage, and Royall 
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Tyler The htter’s comedy The Contrast (the second play writ- 
ten by an American to be produced in America by a professional 
company of actors, The Prince of Parthia being the first) was 
acted in 1787 and was the first dramatic work to introduce the 
character that has since become known as the stage Yankee 
Written under the inspiration of The School for Scandal, it was 
also tlic first American plav to achieve a box office success Dun- 
lap wrote or adapted about 60 plays, of which the best known is 
his blank verse tragedy, Andri, produced in 1798 
Among the more significant of their successor, at least m a his- 
torical sense, were James Nelson Barker, author of The Indian 
Princess, or La Belle Sauvage, the earliest play on the Pocahontas 
theme, converted into a libretto for a so called “operatic melo- 
drame,” and produced in 1808, Mordecai M Noah, whose She 
Would Be a Soldier, or The Plain': of Chippewa, a historical drama, 
was shown in 1819, Joseph Hutton, actor and playwright, author 
of Fashionable Follies, John Howard Payne, fabricator of such 
compounds as Brutus, or the Fall of Tarqum and Charles the 
Second, and Richard Penn Smith, author of the historical play 
dealing with the War of 1812, The 7 riumph of Plattsburg 

In the ’30s of the 19th century there was much dramatic activity 
Such things as George Washington Parke Custis’ Pocahontas, or 
The Settlers of Virginia, Robert Montgomery Bird’s The Gladi- 
ator and The Broker of Bogota, John Augustus Stone's Meta- 
viora — all ranting opera written under the inspiration of the actor 
Edwin Forrest, Nathaniel P Wilhs’ Tortesa the Usurer, wntten 
under the eye of James Wallach for his own use, Joseph Stevens 
Jones’s The People’s Lawyer (with the unforgotten character 
“Solon Shingle") , and Robert T Conrad’s Jack Cade, another 
machine made Edwin Forrest vehicle, cleared the way for what 
may fairly be called the first Amcncan play of social manners — 
7 he Contrast, though a social satire, may be dismissed as neg- 
ligible — and the first native comedy of even mild merit, namely, 
Anna Cora Ogden Mowatt’s Fashion, wntten under the strong in 
fluence of Sheridan, and produced in 1845 This Fashion, wluch 
enjoyed success m England as well, marks what is practically the 
birth of a nativ e drama, however modest, worth critical considera- 
tion In the years following its presentation there came into being 
Uncle Tom’s Cabin, dramatized from Harnet Beecher Stowe’s 
novel by George L Aiken, Mrs Sidney F Bateman’s Self, 
Clifton W Tayleure’s Horseshoe Robinson, the transplanted Dion 
Boucicault’s The Octoroon, dealing with the slavery question, 
m 1859, Frank Mayo’s Davy Crockett, the dramatization of 
Washington Irving’s Rip Van Winkle by Joseph Jefferson, and, 
finally, Steele MacKaj e's Haztl Ktrke and Paul Kavvar 

Gradually, now, the U S dram 1 began to mo\ e on feet of its 
own, instead of relying almost entirely upon foreign irutches 
MacKaye revolutionized the mechanics of the American stage as 
he had found it and, with them, certain phases of drunaturgy, at 
least as it had been practised A new order of playwrights grew 
up Among these, the first was Bronson Howard, the dominant 
dramatist in the U S theatre of his day Howard is best known 
for his military melodrama, Shenandoah, based upon a work 
wntten 20 years before, subjected to several revisions and pro- 
duced in the late '80s Among his other plays were Saratoga 
(produced as early as 1870), The Young Mrs Wmthrop, 7 he 
Henrietta and Aristocracy Foreign influences were clearly dis- 
cernible m some of these, as well as in others that he wrote, but 
above them sounded a distinctly native note that was not lost 
upon U & audiences The last decade of the century witnessed 
the abandonment of the European crutches to an even greater 
. degree William Gillette with his melodramas, Held by the 
Enemy and Secret Service, established U S drama as a thing of 
itself James A Heme, with his pioneer realism in Shore Acres, 
Griffith Davenport and Sag Harbor — to say nothing of Margaret 
Fleming — brought the U S drama even more positively into its 
own Charles H Hoyt, with his farces and comedies, brought 
American types and phases of American life bodily into the the- 
atre The movement was furthered by Clyde Fitch, with his 
commentaries on the lighter side of U S society, and by Augustus 
Thomas, with his senes of so called “state plays,’* beginning with 
In Mmoura Langdon Mitchell appeared with The New York 
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Idea George M Cohan, whose influence was to colour much of 
American dramatic writing for many years afterward, began to 
wnte musical pieces and later farces and comedies that were gen- 
uinely American, as also were George Ade’s The College Widow 
and The County Chairman William Vaughn Moody, with The 
Gieat Divide and The Faith Healer, took the drama into higher 
literary reaches A half dozen artistically inferior but theatncally 
skilful playwrights such as Charles Klein, Eugene Walter and 
Edward Sheldon busied themselves with American types and 
themes and completed the divorce from European drama 

The foremost figure in U S drama dunng the first half of the 
20th century was Eugene O’Neill, whose more notable works, such 
as Strange Interlude, Mourning Becomes Electra, The Emperor 
lones, The Great God Brown, Desire under the Elms, Beyond the 
Horizon and The Iceman Cometh, show genuine dramatic force 
and literary merit Among his contemporaries were men and 
women who were raising U S dramatic writing to a distinguished 
level Maxwell Anderson and Laurence Stallings in What Price 
Glory? contributed to the stage a war drama of sweeping fire and 
devastating irony George Kelly’s Craig’s Wife and to a lesser 
degree The Show off, Paul Green’s In Abraham’s Bosom, Rita 
Wellman’s The Gentile Wife, the comedies of Vincent Lawrence, 
Zoe Akins’ A Texas Nightingale, S N Behrman’s Ram from 
Heaven, Maunne Watkins’ Chicago, Maxwell Anderson’s Satur- 
day’s Children, Sidney Howard’s Lucky Sam McCarver, Frank 
Craven’s The First Year, Arthur Richman s Ambush, Elmer Rice s 
Strut Scene, Hecht and MacArthur’s The Front Page, John Wex- 
ley’s The Last Mile were other examples of American playwriting 
that called for the scrutiny of serious criticism On a lower level, 
but rich m illumination of the Amenc in scene, there was a proces 
sion of comedies, farces and melodramas of striking originality 
and suggestive humour 

General economic depression reduced patronage of the legiti- 
mate theatre for several years in the 1930s and consequently, per- 
haps the incentive to writers of good plays There continued, 
nevertheless, to be produced each year at least a few noteworthy 
additions to the national dramatic record Among those deserving 
of mention were The Green Pastures, adapted by Marc Connolly 
from Poark Bradford’s book of sketches, Tobacco Road, adapted 
from Erskme Caldwell’s novel by Jack Kirkland, The Children’s 
Hour by Lillian Heilman , and Maxwell Anderson’s drama in verse, 
Winter set 

A reflection of political and social disillusionment appeared in a 
new t>pe of satirical musical show, Of Thee 1 Sing, by George 
Kaufman, Mome Ryskmd and George Gershwin 

Birijocraphv —The most complete survey is A H Quinn, A History 
of the American Drama from the Beginning to the Civil War (1923) and 
4 History of the American Drama from the Civil Ifar to the Present 
Day 2 vol (1927), both works containing bibliographies and annotated 
lists of American plays Commendable collections of plays giving a 
historic survey of the U S drama with biographical and bibliographical 
notes arc M J Moses (ed ), Representative Plays by American 
Dramatist ? from 1765 to the Present Day, 3 vol (1918-27) and A H 
Quinn (ed ), Representative American Plays, 1767-1913, rev ed (1923) 
Maigarct G Mayorga (ed ), Representative One-Act Plays by Amer- 
ican Authors (1919), and G P Baker (comp) Modern American 
Plays (1920), are also helpful collections Among the books on later 
US drama are B H Clark, The British and American Drama of To- 
day (191s) , T H Dickinson, Playwrights of the New American Theatre 
(192s) 1 and G T Nathan, The Theatre of the Moment (1936), The 
Morning after the First Night (1938), and the annual, The Theatre 
Book of the Year (1942 et seq ) (G J N ) 

DRAMA AND THE STAGE, ARTICLES ON Drama 
as a whole is divided into the following sections Greek Drama, 
Roman Drama, Downfall of the Classical Drama, Chinese Drama, 
Japanese Drama, hidian Drama, Persian Drama, Mediaeval 
Drama, English Drama, French Drama, Spanish Drama, Portu- 
guese Drama, Italian Dtama, German Drama, Dutch Drama, Dan- 
ish Drama, Norwegian Drama, Swedish Drama, Polish Drama, 
Czechoslovak Drama, Russian Drama, United States Drama In 
addition there are articles on subdivisions of the dramatic arts 
which will be found under their own headings An article on 
Stage Design embodies the latest ideas on the subject, and other 
special articles worthy of mention are Costume Design, The 
atrical, No Drama, Theatre, Theatres, Law Relating to 
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DRAMATIC CRITICISM extends from dramatic theory on 
the one hand to theatrical criticism on the other Its founder was 
Aristotle, whose Poetics ( c 325 b c ) laid down miraculously for 
its time, the basis of all dramatic theory His definition of tragedy 
as 'an imitation of an action that is serious, complete, and of a 
certain magnitude in the form of action, not of narrative, 
through pity and fear affecting the proper purgation of these emo 
tions ’ lies behind all subsequent discussion For comedy the 
Tractatus Coislmtanus, conjecturally related to Aristotle gives 
an analysis that can be supported from Aristophanes Shakespeare 
ind Moliere Roman theory is represented bv Horace’s Ars 
Pot tica ( c 10 b c ), a clever and superficial work suggesting “good 
sense ’ entertainment combined with instruction ind a five act 
division, as the road to success Horace first, and Aristotle when 
he was accessible, formed the basis of Renaissance cuticism, and 
ultimately of modern theory Ancient dramatic criticism in action 
ma> be seen at its most amusing in Aristophanes Frogt Medi 
aeval theorv was in the main concerned with the still popular 
formal distinction between tragedy with its unhappy, and comedy 
with its happy ending Dante calls his epic a Divine Comedy 
because “in its beginning it is horrible and foul, because it is Hell, 
in its ending, fortunate, desirable, and joyful, because it is Para 
disc ” 

IVith the Renaissance the rediscovery of Aristotle's Poetics gave 
a new and tierce life to dramatic discussion A Latin translation 
bv Giorgio \ alia appeared m 1498, the editio pnneeps of the Greek 
text in 1508 Robertelli’s cntical edition in 1548, and an Italian 
translation, the first in any modern tongue, in 1549 Aristotle’s 
irvptic lecture notes needed clarifying, and most commentators 
loy ally interpreted, altered and expanded in accordance with con- 
temporary theatrical conditions Plays were composed on 
Aristotelian principles Ludovico Castelvetro was the powerful 
and individual founder of the Renaissance neoclassical doctrine 
which survived until the Romantic movements of the mid 18th 
century In his Aristotelian commentary of 1570 he insisted that 
plays must be acted and not read, that tragedy is concerned with 
kings and public characters, and comedy with low and private peo 
pie that tragedy might have either a happv or miserable end, 
is well as comedy, and m so doing he looked back, unwittingly, 
to Plato’s concluding comment m his Symposium “that the genius 
ol comedy was the same with that of tragedy ” His farthest reach 
ing contribution was the formulation of the doctrine of the three 
unities Aristotle has only the unity of action, and a pirt of that 
of time Castelvetro gave definite shape to the unities of action, 
time and place 

The Age of Shakespeare — On the threshold of the great na 
tioml dramas of England and Spain, Renaissance theory was epit 
omized in Sir Philip Sidney’s Defence of Poesie ( 1 595) and m 
Cervantes’ Don Quixote (1605) But the world of practice be 
came insistent, and Shakespeare’s point of view m England was 
matched by Lope de Vega s New Art of Writing Plays (1609) in 
which, on the experience gained from writing 483 plays, he put 
forward the first classic of box office criticism “Since the crowd 
pays for the comedies, it is fitting to talk foolishly to it to satisfy 
its taste”, give plenty of variety, let women wear men’s costumes, 
keep up the suspense and mystery to the last scene, and don’t 
bore your audience with pregnant silences There is surprisingly 
little new criticism in the Elizabethans Ben Jonson’s is largely 
secondhand, and Shakespeare’s advice on acting, bold and vivid as 
it is, has Italian forerunners 

With the 17th century, the age of criticism, important changes 
occur In France, Jean Chapelam, the abbe D’Aubignac, Jean 
Racine, and above all Pierre Corneille, contributed to serious 
theory Corneille, m his Discours and Examens of 1660, for which 
he claimed "50 years of practical experience of the theatre,” took 
up the problems of decorum, verisimilitude and the three unities, 
which had already occupied Castelvetro, and gave them new and 
live interpretation It was Corneille’s alertness of mind and not 
his dull position, to please according to the rules, that stimulated 
John Dryden to write his Essay of Dramatick Poesie (1668) and 
his prefaces modelled after Corneille’s Examens Dryden, as 
befits an individual Englishman, was torn between the formalist 
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or “good sense ’ view continued by Nicolas Boileau Despreaux 
and Rend Rapm in Trance and John Milton and Thomas Rymer 
m England, and the saner view based on practice of which he was 
perhaps the only representative His views on tragicomedy and on 
character drawing by giving chapter and verse laid the found ition 
of modern criticism in England, and his definition of action fort 
shadowed something of Henrik Ibsen’s attitude For comedy, 
Moliere in his scanty utterances and William Congreve in his 
Concerning Humour in Comedy (1696) express urbanely what can 
be more robustly gathered from their works 
The 18th and 19th Centuries —With the decline of drama, 
adjacent criticism largely of morals and of theatrical art, becomes 
more insistent Jeremy Collier's Immorality and Profantness of 
the English Stage (1698) is an important landmark, and Collev 
Cibber’s 4pologv (1740) contains some of our earliest and hnest 
descriptions of acting The 1 7th century was the age of the fash- 
ionable baroque theatre the 1 8th the age of great or much ap- 
plauded actors Denis Diderot s Paradoxe sur le comedien (not 
published till 1830) and G C Lichtenberg s descriptions of David 
Garrick not only exemplify the interest in acting but together 
with G E Lessing’s Hamburgtschc Dramaturgic (1767-68), give 
proof of the growing international interest already shown by 
Saint Evrcmond and Voltaire The chief contributions of the 18th 
century are the flood of Shakespearian criticism and the spread of 
the theatrical periodical In Germany alone 1 33 periodicals were 
traced between the Hamburgtsche Dramaturgic and the end of 
the 1 8th century Lessing leaning heavily on English example, 
did much to overthrow French post Cartesian standards in favour 
of Shakespearian grandeur and liberty 
The Romantic rejection of neoclassical dogma in favour of a 
misty and grandiose Nature, and a grotesque mediaevalism, gav e 
a new dignity to the emotions and their representation Lessing 
Diderot and A W and F von Schlegel on the continent, Samuel 
Johnson (in one outburst against the unities), Charles Lamb, Wil- 
liam Hazlitt and above all S T Colei ldge in England, expressed 
more or less ripely, the doctrines of the individual, and from their 
utterances emerged principles which unfortunately were not exem 
plified in the new drama The chief materialization of this ic 
tivity was the new conception of Hamlet as an amalgam ot Byron 
Prometheus and Werther In France alone, with the theory and 
practice of Victor Hugo (Prefaces to Cromwell, 1827, and Hernam, 
1830), was there a satisfactory Romantic drama 
The 19th century was dominated by the “well made play ’ of 
Augustin Eugene Scribe and Victoricn Sardou, and Franusque 
Sarcey was its critical prophet His Essat d'une esthetique de 
theatre (1876) discusses the principles by which, for the average 
audience, reality is repliced by illusion The newer schools of 
naturalism and realism endeavoured to restore reality to the the 
atre, and criticism followed in their wake Emile Zola wrote much 
on the theatre and wished his characters to live rather than per- 
form Ferdinand Brunetiere’s La Lot du theatre (1894) intro 
duced 4 new topic of discussion “In drama or farce what we ask 
of the theatre is the spectacle of a will stnvmg towards a goal and 
conscious of the means which it employs ” In Germany F Heb 
bel and Gustav Freytag contributed to non-European movements 
Ibsen’s practice rendered theory unnecessary The best comments 
for English readers can be found in C E Montague’s Dramatic 
Values (1911) and the prefaces and writings of Bernard Shaw 
Expressionism has not yet found its critic Its theory must be 
sought m Friedrich Nietzsche’s Birth of Tragedy (1877) an d in 
the writings of Johan August Strindberg and Frank Wedekind 
The 20th Century — The chief contribution of the 20th cen 
tury 15 the remarkable advance in Shakespearian criticism The 
pioneei m the 19th century was Coleridge, but nothing really im 
portant followed until A C Bradley’s Shakespearean Tragedy 
(1904), a penetrating analysis of character and its dramatic sig 
mficance It held the field until the emergence of the new criti 
cism based on practical knowledge of the theatre, with its insistence 
on the function and importance of the “producer,” a concept 
which crystallized about 1889 The pioneer productions of Wil 
ham Poel in the Elizabethan manner influenced the practice of 
Harley Granville-Barker at the Savoy theatre (1912-14), and 
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from their practice emerged Granville Barker’s brilliant senes of 
Prefaces to Shakespeare (1927-47) Edward Gordon Craig’s The 
Art of the Theatre (1905) and Towards a New Theatre (19x3) 
directly affected Max Reinhardt’s Deutsches theatre in Germany, 
C Stanislavsky’s Moscow Art theatre m Russia and Jacques 
Copeau’s Vieux Colombier in France, and influenced the English 
theatre through Michel St Denis’ work at the Compagnie des 
Quinze and at the Old Vic From Russia the psychological theories 
of acting and production of Stanislavsky radiated throughout the 
world and particularly influenced the serious theatre of the United 
States Stanislavsky’s pupils V Meyerhold and E Vakhtangov, 
as well as A Tairov of the Moscow Kamerny theatre, by their 
writings and their productions at home and abroad materially 
deepened the foundations of dramatic criticism Unfortunately 
the Moscow Art theatre never visited England but Vakhtangov’s 
production of The Dybbuk was performed in London by the 
Habima theatre in 1929 

A new element in criticism emerged from the French theatre in 
the plays and theories of Jean Cocteau, J P Sartre and Albert 
Camus a new concept of dramatic myth embodied in prose re 
creations of Greek drama The re-emergence of poetic drama 
produced searching explorations of the fundamentals of drama in 
the writings of T S Eliot culminating in his Poetry and Drama 
(1951), and in Francis Tergusson’s comprehensive and profound 
The Idea of a Theater (1949) Allied to this movement is the 
critical approach to Shakespeare which lays special emphasis on 
the dramatic function of poetic imagery, leading to W H Clemen’s 
Shakespeare's Btlder (1936, revised and translated as The De- 
velopment of Shakespeare's Imagery, 1951) A new dimension 
was added to dramatic criticism by the more serious advances in 
the art of the cinema, and, particularly in the U S S R , the critical 
and theoretical writings of S M Eisenstein deepened and enriched 
the criticism of the theatre 
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(New York, London, 1929) , J E Spmgarn, A History of Literary 
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G B Harrison (Cambridge, 1934), D Nichol Smith, 18th Century 
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DRAMBURG, town, province of Pomerania Prussia Ger- 
many, on the Drage, a tributary of the Oder, 50 mi east of Stet 
tin on the railway Ruhnow-Neustettin Population (1946) 3,504 
After 1945 the name was changed to Drawsko when it became part 
of Koszalin province m Poland Its main industry is wool milling 

DRAMMEN, a town in the county of Buskerud, Norway, at 
the junction of the Drammen river with the Drammen fjord, the 
western branch of the Oslofjord Pop (1950) 27,297 The town 
is divided into two sections, Bragernes north of the nver and 
Stromso and Dtngen to the south A fishing village existed there 
»n (be 13th century In 1615 Bragernes and Stromso were incor 
porated and in 18x1 they were united into a municipal town under 
. the name Of Drammen The town is an important railway junction 
and the export centre for one of the richest forest districts of 
Norway Along the Drammen watercourse is centred much of the 
Norwegian wood pulp, cellulose and paper industry The town has 
several engineering works and saw mills Wood pulp, cellulose, 
paper, timber, frames and mouldings are ordinarily exported, while 
coal is the most important import , 

DRAPER, JOHN WILLIAM (1811-1882), U S scientist, 
wis born m St Helen’s, near Liverpool, Eng, on Mav 5, 1811 
He studied at Woodhouse Grove, at the University of London, and 
again, after removing to America m 1832, at the medical school 


of the University of Pennsylvania (1835-36) In 1837 he was 
elected to a medical professorship in the New York university, but, 
as its medical school was not organized at once he began his 
work in its college as professor of chemistry (1839), and was a pro 
fessor in its school of medicine (1840-50), president of that 
school (1850-73), and professor of chemistry until 1881 He 
died m Hastings, NY, on Jan 4, 1882 Draper made important 
researches in photochemistry and was among the first to take the 
human portrait by light 

His son, Henry Draper (1837-1882), graduated from the 
medical school of the New York university in 1858 He was pro 
fessor of natural science in New York university in i860, profes- 
sor of physiology (111 the medical school), and dean of the faculty 
in 1866-73 He succeeded his father as professor of chemistry, 
but only for part of a year as he died in New York on Nov 20, 
1882 Henry Draper’s most important contributions to science 
were made in spectroscopy, he ruled metal gratings in 1869-70, 
made spectrum photographs after 1871 and proved the presence of 
oxygen in the sun in 1877 

DRAPER One who deals in cloth or textiles generally The 
Drapers’ Company is one ot the great livery companies of the 
City of London The fraternity is of very early origin Henry 
Fitz Alwyn (d 1212?), the first mayor of London, is said to have 
been a draper The first charter was granted in 1,564 The Drap- 
ers’ guild was one of many subdivisions of the clothing trade, and 
apparently was confined to the retailing of woollen cloths the 
linen drapers forming m the 15th century a separate fraternity, 
which disappeared or was merged in the greater company 
DRAUGHT, the act or action of drawing extending, pulling, 
etc (from the common Teutonic word “to draw”, cj Ger Tracht, 
load, the pronunciation led to the variant form “draft,” qv , 
now confined to certain specific meanings) It is thus applied to 
animals used for drawing vehicles or loads, “draught oxen,” etc , 
to the quantity of fish taken by one “drag” of a net, to a quantity 
of liquid taken or “drawn in" to the mouth and to a current of 
air in a chimney, a room or other confined space In furnaces 
the “draught" is “natural” when not increased artificially, or 
“forced” when increased by mechanical methods (see Boilers) 
The water a ship "draws,” or her “draught” is the depth to 
which she sinks in the water as measured from her keel Tor the 
use of the term "draft” or “draught” in masonry and architecture 
see Drafted Masonry 

DRAUGHTS or Checkers Checkers is a game of men 
tal skill played by two persons on a boaid graduated into 64 
light and dark squares, identical to the chessboard At the start 
each participant is allotted 1 2 disk shaped men or pieces com 
prising his side They are usually constructed of wood or plastic 
material finished in contrasting colours known as draughts in 
Great Britain the game is played under virtually the same rules 
throughout the English speaking world 
The equipment is inexpensive, the rudiments childishly simple, 
yet so profound are its labynnthian intri 
cacies that absolute mastery is beyond the 
grasp of human endeavour A multitude 
of devotees are well aware of this fact and 
it but whets their appetite for the silent 
pastime It is the inherent desire to com 
bat against opposing forces, whether they 
be physical or intellectual, that makes the 
battle of checkers fascinating Educators 
see in it a ready medium for developing the 
OR draughtboard set faculties needed for life’s rigours and or- 
for flay gamze clubs at school Physicians recom 

mend it as a therapeutic to nervous patients and convalescents 
Clergymen like to see the game played, knowing that the urge to 
gamble which debases so many amusements, gets little impetus 
here Civic leaders recognize this popularity and foster activity at 
recreation centres and play areas 
Rules and General Instructions —The board and men are 
arranged as illustrated in fig 1 with the Single Corner to the left 
Fig 2 shows the standard system of numbering the board for 
recording games and positions To begin, the Black men always 
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occupy squares 1 to 12 and White men invariably rest on squares 
21 to 32 All action occurs on the network of 32 dark squares, 
the reversed diagram is a concession to the printer, facilitating 
the use of matrixes slotted to receive any combination of sym 
bols The men are designated Black and White, regardless of 
actual colour In the United States the official is red and white 
men, dark green and buff board This colour scheme is suitable 
for prolonged study, m sharp contrast to the red and black toy 
sets in common use 

The first move must be made by the party having the Black 
men, the second by White, and thus continuing in rotation to the 
end of the game After each game the players exchange colours 
-.-Tj-v- ,. 1 1 1 ■ Mechanically, the play consists of advanc- 

I , if ing a man diagonally forward to an ad- 
joining vacant square If an opponent’s 
F 1 ?-f U 1 P lece 1S m l he next square ahead with a 

t’tI vacant space beyond, it must be captured 
I ' an< ^ removed by jumping over it to the 

Pt em pty square Successive jumps in a 

I' r 6 |M. 2 ^r~r 8 | straight or zigzag direction must be simul 
taneously completed When there is more 
FIG 2 —checkerboard than one wa y to Jump the player has his 
notation black occu choice When a man first enters the king 
pies squares i to 12 row (squares 29, 30, 31, 32 for Black and 
and white 21 to 32 i i 2 , 3, 4 for White) he must be crowned 
by the opponent who places another piece of the same colour 
over it A man reaching the king row via a capture, has finished 
his move and rests there to be crowned, before reentering the 
fray As the king has the added privilege of moving and jumping 
backward, this rule has an effect on strategy 
Touch and move is the rule and if an eligible piece is played 
over the angle of the square on which it is stationed, the play 
must be completed m that direction Not only is there a code of 
conduct for the contestants prohibiting anything which may tend 
to annoy or distract the attention of a player but the spectator 
is also bound to silence and non interference 
A win is scored when an opponent’s men are all captured or 
barricaded so that he cannot move When neither side can force 
a win and the trend of play becomes repetitious a draw is declared 
One rule that has been a source of controversy among the 
uninformed is about the jumping of pieces According to the 
Anderson laws (drafted m 1852) if a player fails to jump or 
complete a jump his opponent may impose a penalty He has 
the option of dompelling the take, letting the oversight abide, or 
he can “huff" (remove) the man which should have captured 
The huff does not in itself constitute a move American tourna- 
ment regulations outlaw the huff and require all jumps to be 
performed, but outside the United States it is still permitted by 
some organizations In serious competition such lapses are in- 
frequent and few masters have troubled to make an issue of it 
Children delight in huffing less alert playmates 
History — There is good evidence of the game’s ancient origin, 
both factual and circumstantial That checkers was played in the 
days of the earlier Pharaohs is well authenticated by Egyptian 
history and the British museum contains specimens of primitive 
boards quite similar to our present ones Intertwined with the 
roots of chess, a sister game, there is some conjecture over 
priority Checkers being simplest in form it is reasonable to 
presume it was devised first, and that chess followed as an elabo 
ration Plato and Homer mentioned the game m their works and 
the Romans are believed to have imported it from the Greeks 
Comparison of these games of antiquity with the modern pastime 
may be speculative, nevertheless the earliest publications on record 
manifest the 12 men on each side and our conventional board 
Antonia Torquemada, of Valencia, published the first book on 
checkers in 1547 Other Spanish issues followed and m 1650 Juan 
Garcia Can ale j as published a notable volume containing games 
and traps still proving dependable The Spaniards may have re- 
ceived their knowledge from older sources in Arabia through the 
Moors 

William Pa>ne, a mathematician, is the pioneer of English 
draughts literature and his book, Guide To The Game OJ 


Draughts, appeared in 1756 A striking feature of Payne’s book 
is the dedication by Dr Samuel Johnson, who was exceedingly 
fond of the game In 1800 Joshua Sturges brought out a treatise 
that served as a textbook for nearly half a century until the 
advent of Andrew Anderson’s elaborate compilation m 1848 
Thereafter the literature multiplied at a rapid pace and by 1900 
the books counted up in the hundreds In newspaper columns 
and periodicals a student could find games and problems, analyses 
by critics, reports on tournaments, matches and correspondence 
play, together with notices of simultaneous and blindfold enter- 
tainments by itinerant champions 

The roster of modem champions begins with Anderson, who 
retired about 1850 after playing five matches (four of which he 
won) with the celebrated James Wyllie another Scotsman Wyllie 
the “Herd Laddie,” then claimed the title and held it for some 
40 years, playing matches all over the world He lost and regained 
the honour in encounters with Robert Martins, a Cormshman, 
and was defeated in 1876 by Robert D Yates, a young Boston 
medical student, who retired to finish his education James 
Feme, of Glasgow, ended Wyllie’s reign in 1 894 Two years later 
Feme bowed to Richard Jordan, of Edinburgh, and the latter 
died unbeaten m 1909 However, Charles F Barker, the American 
champion, held him even m 40 games in 1900 Robert Stewart, 
of Blairadam, Fifeshire, Scotland, outpointed Newell W Banks, 
Detroit master, by a score of 2 to 1 and 37 draws in 1922 to 
fill the vacancy Stewart had several challengers m Britain and 
America but never defended the title after his match with Banks 
In 1934 the American Checker association sanctioned a match 
between Banks and Asa A Long, of Toledo, Ohio, for the cham- 
pionship and Long won by a score of 7 to 3, and 27 draws He 
defended it against Edwm F Hunt, of Nashville, Tennessee, in 
1937, winning 3 to 1, and 35 draws The leading British player, 
Samuel Levy, planned to meet Long for the title but he died 
in 1939 

Since 1900 the growth of scientific play has been stepped up 
by the advancement of American players, who made rapid prog- 
ress, spurred on by their first team match with a representative 
British group m 1905 The contest was on the two-move restric- 
tion style of play, at which the U S aggregation was no match 
for the more seasoned Scotch masters, the greatest of their day, 
and they were defeated by a score of 73 to 34 and 284 draws A 
second international match in 1927, staged in New York city, 
found the Yankees m front by 96 wins to 20 and 364 drawn 
games, indicative of the strides made in the new world 

Opening Restrictions — At first all expert play was unre- 
stricted or “go-as-you please,” the opening moves left entirely to 
the discretion of the individual But during one of the Wyllie 
Martins matches in 1863 an episode occurred which crystallized 
the need for widening the game’s scope A variation of the Glas 
gow opening (since dubbed Martins’ Rest) was repeated 21 times 
This act was attributed to the fear each player had of the other 
and paved the way for gradually introducing the two move re 
stnction, where the first move on each side is balloted, compelling 
the handling of 43 openings and tremendously increasing the 
sweep of the game Three-move, or the American restriction, was 
adopted in the United States in 1929, raising the playable open- 
ings to 137 Launched explicitly to forestall lengthy heats of 
drawn games in tourneys between overcautious experts whose 
forte was safety first lines of published play, it was expected the 
plurality of openings would nullify the advantages of “book” and 
produce pure crossboard checkers, long the ideal of many players 
This assumption quickly proved erroneous for the newest re- 
striction presented many unbalanced games, structurally feeble at 
the start, requiring still greater efforts of study and private re- 
search Three move is handicap checkers and has trebled the pro 
fessional’s labour Eleven-man ballot, removing one piece by loi 
from each side at the start, increases the openings into the thou- 
sands and is a generator of originality But aside from a feu 
proponents it has failed to gam favour 

Theory and Tactics — The initial step in becoming a scien- 
tific plajer, after learning the rules, is the cultivation of simpli 
tricks and catches that bear fruit immediately or uithm a feu 
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moves These minor manoeuvres are abundant m variety and 
effective at all stages of the game, but more so with fewer pieces 
on the board They can be considered as the “good moves” that 
laymen always request experts to reveal Actually, good and bad 
moves are relative terms, pertinent to any given situation and 
not amenable to a broad application A move that works per- 
fectly in one instance will fail utterly in another almost identical 
position In a sense mathematical exactness is the soul of the 
game and an error is irretrievable Still the combinations are in- 
finite and longstanding lines of play are constantly being cor- 
rected and outmoded by a host of busy analysts probing new 
twists and turns Plaving faultlessly through an entire game re- 
quires an understanding of the techniques peculiar to the open- 
ing, midgame and ending 

The early acquisition of kings is a tactical factor of obvious 
simplicity Skilfully handled to extract the maximum of power 
the first king on the board decides many contests by prompt 
action, preventing a similar breakthrough by the opposition or 
rendering it costly in material and position When possible it is 
usually a wise plan to sacrifice a man in order to crown and 
attack from the rear, especially if one’s own king row is firmly 
shielded 

Most sacrifices, squeeze plays, waiting moves and compound 
strokes are tactics of a major character, the effects of which may 
not be instantly apparent to the beginner Master play involves 
long, accurate reaches where the small tactics serve as threats 
and stumbling blocks en route while the grand tactics are poised 
as coups de ?race This ability to calculate at play is called 
‘crossboard ’ and among first class players is developed to a fine 
degree whereby they can visualize the pieces in action through 
many subsequent moves Although cjossboard is an important 
weapon it is outweighed two to one by memorized knowledge 
Thus the strongest player is at a disadvantage if manoeuvred into 
a ‘cook” (privately analyzed departure from established play) 
and has to find the right moves across the board However, 
crossboard is not guesswork or the hopeful anticipation of blun 
ders but a methodical process likewise based on a repertoire of 
memorized data The time limit governing official contests is five 
minutes and one minute grace Seemingly an eternity to the un 
initiated it is insufficient to cope with the ramifications of a new 
position which an opponent may have explored for se\ cral hours 
It is deemed good policy to run for a draw in a strange position 
if a definite weakness cannot be located in the adversary’s game 

If checkers can be said to have a master key it is in the appli 
cation of forcing play, a principle experts endeavour to exercise 
at all times Of course it is necesstry to be well schooled m the 
fundamentals to know how to put it into practice and a fund of 
reliable published games, properly classified and arranged in the 
storehouse of the mind, is most essential Also one must under- 
stand the influence of the “move” (a later lesson) For the self- 
taught student it is a difficult task to formulate a high grade 
forcing system out of the vast number of book, games available 
Best results are had through the guidance of experienced players 

In the opening and midgame phases of plav, an essential tech 
mque is transposition, to divert the game into desired channels, 
and to exclude unwanted variations The famous Canalejas (or 
Montero) stroke is used as an example Ensnared at Black’s 3rd 
move it is the quickest win on the board As originally pub- 
lished it springs from the Bristol-Cross opening, 11-16, 23-18, 
16-20, 24-19, 8-n, and White wins by 19-15, 10-19, 18-14, 
9-18, 22-8, 4-11, 27-24, etc Note the alternate ways of forming 
the same trap, like going to the theatre by different routes 

11- 16, 24-191 16-20, 23-18, 8-11 

12- l6, 33-18, 16-20, 24-19, 8-13 

U-16, 24-19, 16-30, 23-18, 8-12 

Among masters the use of transposition is an art and the switch 
mg about of play is uncanny 

Strokes or “shots'* are a joy to all players and usually the chief 
resource of the amateur as he depends on them for the gam of 
material The expert finds them a valuable foil but he will not 
try to entice his opponent into a shot which, if parried, will leave 
him with an inferior position He uses the shot tactically to re 


strict the movement of his opponent’s forces, threatening pieces 
that may be at the extremes of the board 

The 19th century leaders found certain patterns or formations 
appeared regularly in their contests, sometimes from different 
openings Searching analyses and crossboard experimentation 
tested the soundness and formidabihty of these positions and they' 
have remained as the foundation for all good play They created 
a huge compilation of play, much of which was substantial, but 
a large proportion of the games had the drawback of not being 
forceful, and keen students of the board by passed many varia 
tions m the early stages of games to eliminate countless lines 
Soon the better players were confining their games to forcing 
lines and the result was a high percentage of drawn games 

Their system of controlling the openings is a good one for the 
beginner to adopt Black has a choice of seven starting moves 
and analysis, especially that worked up during the two-move re- 
striction period, has proven all of them when perfectly played 
will draw One of the moves, 11-15, definitely gives Black the 
superior game Its advantage seems to be that with it Black 
occupies the centre of the board and he makes the development 
with the piece on the single corner side, where he is least vulner 
able In the middle of the board a piece has its greatest mobility, 
having two directions to move in, while at the edge there is only 
one A piece at the side is secure against attack but the centre 
man is preferred since it is better to be aggressive With 11-15 
he has a good choice of moves against any of White’s replies and 
continues to be the aggressor if he wishes Because of its known 
advantages 11-15 has been more extensively played and analyzed 
than any of the other openings 

The Double Corner, 9-14, is an equal game when White replies 
22-18 or 24-20 10-15, n-16 and 12-16 tend to give White the 
better game but in no case is it enough to cause any problem 
9-13, however, is weak when White counters 22-18, the counter- 
part move to 1 1— 1 5 The advantages gained are the same as 
mentioned above plus the fact that Black has cramped himself 
by his opening side move After 22-18 Black must thoroughly 
understand the defense if he is to maintain a sound game against 
an adept 

The 9-13 move is known as the Edinburgh opening, while the 
others are 10-14, Denny, 10-15, Kelso, 11-16, Bristol, 12-16 
Dundee The 11-15 openings are known by the White reply in 
several cases 21-17, Switcher, 22-18, Single Corner, 23-18, 
Cross, 24-19, Second Double Corner, 24-20, Ayrshire Lassie 
11-15, 22-17 and 11-15, 23-19 have a number of distinctive 
formations labelled with quaint names Several of these follow 
Old Fourteenth— 11-15, 23-19, 8-1 1, 22-17, 4-8 
Glasgow — 11-15, 23-19, 8— ii, 22-17, ti-16, 24-20, 16-23 
Laird and Lady — 11-15, 23-19, 8-1 1, 22-17, 9-13, 17-14 
Fife— 11-15, 23-19, 9-14, 22-17, 5-9 
Souter — 11-15, 23-19, 9-14, 22-17, 6-9 
Whilter — 11-15, 24-19, 9-14, 23-17, 7-u 
Dyke— 11-15, 22-17, IS-19 
Maid of the Mill— 11-15, 23-17, 8-H, 17-13, 15-18 

In the two move restriction the openings are, generally speak- 
ing, evenly balanced 9-13, 22-18, 10-14, 22-17, and 12-16, 
24-20 being considered most difficult for Black While 9-13, 
21-17 and its twin 11-15, 21-17 when followed by 9-13 is hard 
est for White The three-move restriction, however, has a field 
of openings unfavourable to Black Most of them were seldom 
ventured In the earlier modes of play 

The midgame is vast and complex Skill here comes largely 
from memorizing games Novices customarily begin by learning 
a variation of the Old Fourteenth, so called because it was the 
fourteenth game in the guide published by Sturges Following is 
the play, the soundness of which is beyond dispute 


28-24 

8- 11 
26-23 

9- 14 
31-26 

it 

26-22 


30-25 

10-17 


26-30 

19-15 

30-26 

15-8 

26-22 

33-28 

22-15 


28-19 


16 24-19 26 

4 15-24 

Drawn- Sturges, 1 
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Obviously other moves are possible Some are beaten quickly 
because they lose a man or rum the position but many will draw 
The student can become familiar with all of them since the 
opening has been analyzed almost to exhaustion 

Two characteristic midgame formations are illustrated m the 
above game Black is developing his men m the centre with the 
object of spreading the opposing forces to the sides where they 
may become a Lability in the endgame The White pieces demon 
st rate the side game which, though less desirable, also has advan- 
tages Pieces at the sides are more immune to attack and require 
less material for making exchanges It takes three men to make 
trades in the middle of the board and only two at the sides 
Sometimes this is an important matter because the exchange is 
the principal means of removing the barriers to an advance The 
theory of the side game is to flank the centre pieces and under- 
mine them This happens infrequently except against the novice 
who makes the mistake of cramping his men m the centre The 
short game that follows is an exposition of the point 11-15, 
23-19, 8-1 1, 22-17, 4-8, 17-13, 9-14 (defendable but tends to 
overdevelop the centre), 25-22, 5-9 (fatal), 26-23, 1-5, 22-17, 
and Black must lose a man 

Another common formation is the Dyke, deriving its name 
from the Dutch word meaning wall, and is made by fixing pieces 
on 19, 15, 10 and 14 The term is sometimes applied when the 
piece is located on 19 only early in the game, where the full dc 
velopment is not possible or in line with the plaver's strategy 
Dykes are strongest when a larger number of men remain on 
the board after their formation Ten man dykes particularly 
when the Double Corner remains intact, are formidable Nine man 
dykes are even, eight man dykes are unfavourable to the dyking 
player Newell Banks’ Scientific Checkers published first m 1923 
contains studies of the dvke principle whose use he advocates in 
i number of openings Some of them are weak and frowned upon 
by authorities 

The Pioneer is a midgame pattern of great frequency It tends 
to be a counterpart game, both sides building up a side game 
against the opponent’s Double Corner, following up with centre 
attacks A typical run-up is 9-14, 22-17, 11-16, 24-19, 8-11, 
25-22, 11-15, 17-13, 15-24, 28-19, etc This game, then, is a 
cramp and an attack on the Double Corner as part of the same 
strategy Oftentimes the Pioneer and the Dyke are rival games 
since m several openings a player must choose between them 
Since some experts are partial to one or the other of the forma- 
tions they are known as Dyke players or Pioneer players The 
Pioneer is said to get its preference because its principle forma 
tions may be developed from numerous openings, thereby elimi- 
nating the need to study a lot of additional play Arthur Reisman 
in Championship Checkers (1942) gives a complete list of open 
ings that transpose into the Pioneer with games and theory on 
the formation 

Two defense schemes receive attention in the books on the 
game The bridge defense, which the .amateur is prone to over- 
emphasize, consists of maintaining pieces on 1 and 3 If it can be 
sustained for the endplay the bridge is a strong position The 
opponent trying to make a crown against this defense must have 
the use of a piece on 10 before any of his men can cross into the 
king row In most cases the bridge can only be cracked by using 
three men to trade off one of the bridge pieces The man on 10 
is in jeopardy if Black can muster two kings to attack it Should 
the opponent place a man on 5 or 12 the bndge increases in 
strength 

The triangle theory of defense consists of keeping men on 2, 
3 and 7 As it stands the position does not prevent White from 
entering the king row via 13-9, although the newly-made king 
could be exchanged by 2-6 The virtue of the triangle is mobility 
which allows the pieces to assist m many types of strategy late in 
the game Of all the pieces on the board at the start, 2 (or 
White’s 31) is the potential occupant of more squares m its 
tourney to the king row than any other piece It may occupy 26 
squares Three is next in power, being capable of holding 25 
Seven, which is known as the apex piece, may cover 22 This is 
one less than the roan on 1, but it has the advantage of being 
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centrally located and able to co operate closely with 2 and 3 It 
is interesting to note that 7 can potentially occupy two more 
spaces than the king row piece on 4 
The Move — An elemental force in checkers is the move or 
opposition Simply stated it means having the last legal move to 
pm down the rival pieces As the move fluctuates with almost 
every exchange it is not significant until the ending looms and 
the trades can be controlled The move in itself is not vital, 
more important is the manoeuvring to govern its shifting m 
fluence to advantage A number of standard endings are won 
from settings where initially the move is adverse 
Veteran players generally calculate the move by visualization 
at times finding the use of a formula helpful To determine who 
has the move when the sides are equal in number, the one whose 
turn it is to play counts all the pieces within the columns having 
black squares at the bottom If the sum is odd he has the move 
and if even his opponent has it If a White piece on 5 is blocked 
by a Black piece on 1, or a Black man on 28 by a White one on 
32, these pieces are cancelled from the calculation With uneven 
sides each player has the move in one wing and some man down 
draws can be obtained by erecting a defense in the favourable 
sector 

Endgame efficiency is predicated on the knowledge of precise 
ending problems that constitute a beautiful branch of the game’s 
science The forcing play principle is a potent factor and the 
possibility of reducing any given position to an absolutely certain 
conclusion nears reality Endgame play requires timing and ex 
actitude, and yet it offers the chance to display creative ingenuity 
In addition, it permits the use of many midgame manoeuvres 
while having a fund peculiar to Us own stage The move is an 
important factor in bringing out many scientific wins, but it is 
often secondary as the position may contain a manoeuvre that 
will accomplish the desired result 
It takes two kings to oust and corral one sheltered in the 
Double Comer Therefore, an advantage of one piece is usuallj 
enough to win But two kings caught together in the Single Corner 
can be held there by one opponent In the position Black on 29 
and 25, White on 26, Black playing cannot release himself One 
piece can bottle up three in the Single Corner in a few situations 
When a player has the advantage of the man, judicious ex- 
changes are advisable in completing the win The question of 
ethics is not involved as it is pointless to drag out a game to give 
the opponent a chance and perhaps make an error which will alter 
the result In diagram 3, where White has three kings attempting 
to overcome a Black king lodged in each Double Corner, White 
must compel an exchange to win Though puzzling to many the 
solution is easy A sequence of correct moves is necessary and 
one wrong play retards the win by several moves Play from the 
illustrated setting, 18-15, 24-28, 23-27, 
6-1, 14-10, 28-32, 27-24, x-s (or 32-28 
24-19, 28-32, 10-6, White wins), 10-6, 
5-1, 24-19, White wins Every move exe- 
cuted by a skilful player is carefully 
planned with a definite objective, nothing is 
left to luck 

As analysis of the midgame helped over- 
come many of the difficulties so studies of 
positions that appear regularly have given 
Fig 3 —white to play P !a > crs a knowledge of endings These funda- 
AND WIN mental positions are of a high order and 

thought to be the most marvelous discoveries 
made In the game Banks chose 12 which he called the great master 
pieces, but others usually think of them as comprising about a score 
of critical situations In general, the terms given under them seem to 
contradict the appearance Positions which seem equal can be won 
while those in which there 15 a numerical superiority draw Oftentimes 
the play to fulfill the terms is long and exacting, and usuallv they 
illustrate the weakness of pieces pinned at the sides of the board The 
fundamental positions serve as a background that enables the cross- 
board expert to determine the outcome of a midgame when he can fore 
see one of them arising, which would be impossible without that 
knowledge First Position has been known for two centuries, and it 
appears in Pavne’s work Most of the others have been developed since 
Anderson’s day Joseph M Duffv’s Standard Positions is the best work 
on the subject extant The attacking side must have the move or 
the position will draw From the diagrammed setting the play cpn 
tlnues 27-32, 28 24, 23-18 (avoiding the 24-1 9 swap which would 
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change the move and draw), 24-28 (A), 
18-15, 28-24 (if 12-16, 15-11, 16-19, 32-27, 
28-32, 27-31, 32-28 11-16, White wins), 

32-27, 24-27, 15-18 12-16, 28-32, ’7-24, 

18-15, 24-28, 15-11, 16-19, 32-27, 28-32, 

27- 31, 19-23, 11-15, 32-28, 15-19, White 

wins (A) - 13-16, 18-15, 16-20 (if 16-19, 32- 
27, White wins — an example of an exchange 
that does not alter the move), 15-18, 24-19, 
32-28, 19-16, 18-23, 16-11, 23-19, ii-8, 

28- 32, 11-15, 32-27, White wms 
Payne’s draw has been the means of avoid 

ing defeat in contests among players of vari- 
ous grades for many years It consists of a 
Black man on 13, Black kings on 14 and 15, and White kings on 22 
and 26 White has the move and plays 26-23, 14-17, 23-26, 15-10, 
22-18, 17-21, 18-22, 10-14, 26-30, 21-17, 30-26, drawn 
The following two move restriction game is a sample of modern 
play Although it was a practice or “skittles” encounter it teems with 
brilliant sacrifice manoeuvres and has been named the Eternal Sacri- 
fice 



22-17 

7-10 


34-19 

9-13 
25-2 2 


15-34 

8-ii 

19-16 


12-19 
23-7 ^ 

2!— 15 

4-8 

22-18 

lS-22 

32-28 

8-12 

29—22 


xo-is 23-27 

17- 10 31-24 

15-19 1-6 

23-16 15-10 

6- 15 6-15 

11- 7 2-6 

12- 19 9-14 

7- 2 6-10 

19-33 14-17 

21- 17 10-14 

15-19 19-23 

22- 18 14-21 

13- 22 23-27 

18- 15 34-19 

Louis T deBearn 


15-24 20-24 

«8-ig 11-16 

27-31 24-28 

19-15 16-19 

31-27 22-25 

15- 10 21-17 

3-8 27-24 

10- 7 30-21 

8-11 24-15 

7- 3 17-14 

11- 16 Drawn 

3-8 

16- 20 

8— 11 

Nathaniel H Rubin 


An idea of what the three-move player Is up against can be had by 
examining a game played in the Ninth American tournament (1937) 
The Octopus is one of the most dreaded openings, and the qualified 
opinion marks it as untenable, or at best a hairline draw 


29-25 11-16 30-26 

23-18 9-13 

8-1 1 32-27 

7 16-ao 

( 26-23 

d Asa A Long 

A. Blade’s forces are left badly arranged by thia move. 

B Thu position also comes up from the 10-15 31-IJ 7-:o opening by continuing 

17-14, lo-lj 21-13, 11-16 


32-13 6-1 S 

11-15 B 13-6 4-0 

23-19 1-10 25-21 

16-23 25-22 3-7 

26-10 8-11 37-23 

White wins— Walter Halim 


of Panchala, and wife of the five Pandava heroes in the Mahab- 
harata 

DRAVE or Drava (Ger Drau), one of the principal right- 
bank affluents of the Danube It rises below the Inmchner Eck 
in Tirol, at an altitude of over 4,000 ft , runs eastward, and forms 
the longest longitudinal valley of the Alps, the Drau Thai The 
Drave is 450 m long, near Zakkany it is joined by the Mur The 
valley of the Drave was the chief road through which the invad 
mg peoples of the East, such as the Huns, the Slavs and the Turks, 
penetrated the Alpine countries The Drave flows through Carin 
thia and Styna, and forms the boundary between Hungary and 
Yugoslavia from Varaidin to near Osijek At its mouth the 
Drave attains a breadth of 1,055 ft and a depth of 20 ft The 
Drave is navigable for rafts only from Villach, and for river 
steamers from Bircs, a distance of 95 m The principal towns 
on the Drave and its affluents are Klagenfurt, Graz, Maribor and 
Osijek (See Danube ) 

DRAVIDIAN, a name only applied in Indian usage to the 
"Southern” group of the Brahmans g v But “Dravidian” is 
applied, unfortunately, to the indigenous peoples of India south 
of the Vindhyas and the northern half of Ceylon, it should be 
confined to the languages of this area At least four different 
stocks have contributed elements in their population The earliest 
is dark, short, with wavy hair, broad noses and long heads, so 
that some have detected affinities with Negroids This stock, 
represented by Kadirs and Kurumbas, is akin to the Veddas and 
to Australian peoples and to the Semang and Sakai (see Asia 
Anthropology and Ethnology ) Other elements are physically dis- 
tinct and we have in the Nambutm Brahmans the purest Aryan 
stock The range of culture is equally wide The Dravidians oc- 
cupy the oldest geological formation in India, the medley of forest- 
clad ranges, terraced plateaux, and undulating plains, from the 
Vindhyas to Cape Comorin, and among them we find the construc- 
tion of dolmens, the use of the boomerang, kinship m the female 
line, totemism and many primitive usages But m the same are 
found a high degree of civilization, with a remarkable literature 
and evidence of artistic skill 

E Thurston, Castes and Tnbes of Southern India, 1 (exhaustive in- 
troduction); 1909, Cambridge History of India vol 1 (1923), R D 
Dixon, Racial History 0} Manktnd (1921) 


Spanish Checkers. — In the Spanish game the board is turned so 
that the Single Comer Is to the players’ right A king can move over 
any number of empty squares on the same diagonal It is compulsory 
to jump the largest number of pieces Otherwise, the rules are the 
same as in the British game 

Italian Checkers, — The Italian game varies from the Spanish 
(Its probable sire) m the scope of the king, which has the same move 
as in the British game The board is placed as in Spanish checkers 
It is similar to our game, except that the king is immune to capture 
by a man 

Polish Checkers — This is the most popular form on the con- 
tinent, and acquired its name from an early Polish exponent in*Parls 
The board has 100 squares, 50 being used in play It is placed with 
the light coloured end squares to the players’ right Each player has 
20 men which move forward but Capture forward or backward A 
crowned man, called dame or queen, has the same move as the Spanish 
king The maximum capture u compulsory When a man jumps into 
the king row he continues capturing without being crowned if further 
pieces remain to be taken The huff has been abolished 
Turkish Checkers,— All 64 squares are used in this game, the men 
move to the sides or straight forward, but not backward There are 
16 men to a side, 8 each on the second and third rows to commence 
Captures are made either to the side or forward , the maximum take is 
enforced, Pkc«. are removed one by one when captured The king 
has a sweep of any number of squares 
Losing Ch«k«Sr*-As the name implies the object of this game 
(applicable to any game of checkers) is the reverse of the regular play 
» The first one succeeding in giving away his men or immobilizing them 
wins 

Bibliography — James Lees, Lees’ Guide to the Came of Draughts 
(1943) < John Alexander and James A Kear, The Encyclopaedia of 
Draughts (1028) , Francis M Teschelcit, Master Play of the Draught 
Board (1927) , Joseph Gould, Critical Positions, Problems and Games 
(1927), Newell W, Banks, Scientific Checkers (1929), Joseph M 
Duffy, Standard Positions (1937) John G Finley, Ninth National 
Checker Tournament (1938), William F Ryan, The Modern Ency 
elopedsa of Chechen (1943), Arthur ReUmnn, Championship Check- 
ers (1943) (A Rv ) 

DRAUPADI, m Hindu legend daughter of Drupada, king 


DRAVIDIAN LANGUAGES, the name given to a col- 
lection of Indian languages comprising all the principal forms of 
speech of Southern India (Sansknt Dravtda) Their territory, 
which includes the northern half of Ceylon, extends northwards 
up to an irregular line drawn from a point on the Arabian sea 
about 100m below Goa along the Western Ghats as far as 
Kolhapur, thence north east through Hyderabad, and farther east- 
wards to the Bay of Bengal Farther to the north, Dravidian 
dialects are spoken by small tnbes m the Central Provinces and 
Chota Nagpur, and up to the banks of the Ganges in the Raj- 
mahal hills A Dravidian dialect is, finally, spoken by the BrShuis 
of Baluchistan in the far north-west 

Classification, — Tamil and Malayalam can be considered as 
two dialects of one and the same language, which is, m its turn, 
closely related to Kanarese Tulu, Kodagu, Toda, and Kota lie 
between Tamil Malayalam and Kanarese, though more nearly 
related to the latter than to the former The same is the case 
with Kurukh and Malto, while Kui and Gondi gradually approach 
Telugu, which latter language seems to have branched off from 
the common stock at an early date Finally, the Brahui dialect 
of Baluchistan has been so much influenced by other languages 
that it is no longer a pure Dravidian form of speech 

The Dravidian languages are gradually losing ground in the 
north, where they meet with Aryan forms of speech This process 
has been going on from time immemorial, but it is still possible 
to trace a Dravidian element m the Aryan languages of North 
India 

The Dravidian languages form an isolated group, and it has not 
been possible to prove a connection with any other family of lan- 
guages Such attempt^ have been made with reference to the 
Munda family, the Tibeto Burman languages, the Ural-Altaic lan- 
guages, and the dialects spoken by the aborigines of the Australian 
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continent The arguments adduced have not, however, proved to 
De sufficient The Dravidian family has several characteristic 
features of its own The phonetic systems of the smaller dialects 
deserve close study and analysis In general the pronunciation is 
soft and mellifluous 

Main Features — In Dravidian words a line above a vowel 
shows that it is long The dotted consonants f, d, and n are 
pronounced by striking the tip of the tongue against the centre 
of the hard palate The dotted l is distinguished from l in a 
s milar way Its sound, however, differs in the different districts 
A Greek x marks the sound of ch in “loch”, f is the English sh, 
c the ch m “church”, and n is an r which is used as a vowel 
Abruptness and hard combinations of sounds are avoided There 
is a distmct tendency to avoid pronouncing a short consonant at 
the end of a word, a very short vowel being often added after it 
Thus the pronoun of the third person singular, which is avan, “he,’ 
in Tamil, is pronounced avanu in Kanaresc, the Sanskrit word 
vak, “speech,” is borrowed m the form vdku in Tamil, the word 
gurram, “horse,” is commonly pronounced gurramu in Telugu, and 
so on Combinations of consonants are further avoided m many 
cases This tendency is illustrated by the changes undergone by 
some borrowed words Thus the Sanskrit word brahmana, “a 
Brahman,” becomes baramana in Kanarese and piramana m 
Tamil, the Sanskrit Dramida, “Dravidian," is borrowed by Tamil 
under the form Tiramtda Dratmda which also occurs as Dravtda 
is m its turn developed from an older Damla which is identical 
with the word Tamig, Tamil 

The forms piramana and Tiramtda in Tamil illustrate another 
feature of Dravidian enunciation There is a tendency m all of 
them, and in Tamil and Malayalam it has become a law, against 
any word being permitted to begin with a stopped voice consonant 
( 5>hd,d,b ), the corresponding voiceless sounds ( k,c,t,t,p , respec- 
tively) being substituted In the middle of a word or compound 
on the other hand, every consonant must be voiced Thus the 
Sanskrit word danta, “tooth,” has been borrowed by Tamil in 
the form tandam, and the Telugu anna, “elder brother,” tammulu, 
‘younger brother,” become when compounded annadammulu, 
'elder and younger brothers ” 

There is no strongly marked accent on any one syllable, though 
there is a shght stress upon the first one In some dialects this 
equilibrium between the different parts of a word is accompanied 
by a tendency to approach to each other the sound of vowels in 
consecutive syllables This tendency, which has been called the 
“law of harmonic sequence,” is most apparent m Telugu, where 
the short u of certain suffixes is replaced by i when the preceding 
syllable contains one of the vowels * (short and long) and et 
Compare the dative suffix ku, hi, m gurramu-kn, “to a horse”, but 
tammum kt “to a younger brother ” This tendency does not, 
however, play a prominent role m the Dravidian languages 

Words are formed from roots and bases by means of suffixed 
formative additions The root itself generally remains unchanged 
throughout Thus from the Tamil base per, “great,” we can form 
adjectives such as per lya and per urn, “great”, verbs such as 
per u gu, “to become increased”, per-u-kku “to cause to increase,” 
and so on 

Many bases can be used at will as nouns, as adjectives, and as 
verbs Thus the Tamil ka 4 u can mean “sharpness,” “sharp,” and 
"to be sharp ” Other bases are, of course, more restricted m 
their respective spheres 

The inflexion of words is effected by agglutination , i e , various 
additions are suffixed to the base m order to form what we would 
call cases and tenses Such additions probably once were separate 
words Most of them are, however, now only used as suffixes 
Thus from the Tamil base kon, “king,” we can form an accusative 
kott-et, a verb kon-en, “I am king,” and so on 

Dravidian nouns are divided into two classes, which Tamil 
grammarians called high-caste and casteless respectively The 
former includes those nouns which denote beings endowed with 
reason, the latter all others Gender is only distinguished in the 
former class, while all casteless nouns are neuter The gender 
of animals (which are irrational) must accordingly be distin- 
guished by using different words for the male and the female. 
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or else by adding words meaning male, female, respectively, to 
the name of the animal — processes which do not, strictly speaking, 
fall under the head of grammar 

There are two numbers, the singular and the plural The latter 
is formed by adding suffixes It, however, often remains un 
marked in the case of casteless nouns 

Cases are formed by adding postpositions and suffixes, usually 
to a modified form of the noun which is commoniy called the 
oblique base Thus we have the Tamil maram, “tree,” maratt-ai, 
“from a tree”, maratt u-kku, “to a tree,” 1 ndu, “a house”, 
vitt-al, “from a house ” The case terminations are the same in 
the singular and in the plural The genitive, which precedes the 
governing noun, is often identical with the oblique base, or else 
it is formed by adding suffixes 

The numeral system is decimal and higher numbers are counted 
in tens, thus Tamil pattu, “ten”, iru badu, “two-tens,” “twenty ” 

The personal pronoun of the first person in most dialects has 
a double form in the plural, one including and the other excluding 
the person addressed Thus, Tamil ndm, “we,” le , I and you, 
tiangal, “we,” t e , I and they 

There is no relative pronoun Relative clauses are effected by 
using relative participles Thus m Telugu the sentence “the 
book which you gave to me” must be translated mtru naku iccma 
pustakamu, le, “you me-to given book” There are several 
such participles in use Thus from the Telugu verb kotta “to 
strike,” are formed kott ut-wuia, “that strikes,” kottiri-na, “that 
struck,” kotte, “that would strike,” “that usually stakes ” By 
adding pronouns, or the terminations of pronouns, to such forms, 
nouns are derived which denote the person who performs the 
action Thus from Telugu kofte and v adit, “he,” is formed kotte 
vadu, “one who usually strikes ” Such forms are used as ordinary 
verbs, and the usual verbal forms of Dravidian languages can 
broadly be described as such nouns of agency Thus, the Telugu 
kottinadu, “he struck,” can be translated literally “a striker in 
the past ” 

Verbal tenses distinguish the person and number of the subject 
by adding abbreviated forms of the personal pronouns Thus 
m Kanarese we have mddtd-enu, “I did,” madid t, “thou didst,” 
madid evu, “we did”, madid aru, “they did ” 

One of the most characteristic features of the Dravidian verb 
is the separate negative conjugation It usually has only one 
tense and is formed by adding the personal terminations to a nega- 
tive base Thus, Kanarese matf-enu, “I did not,” mad evu, “we 
did not”, mad-aru, “they did not ” 

The vocabulary has adopted numerous Aryan loan-words This 
was a necessary consequence of the early connection with the 
superior Aryan civilization 

The oldest Dravidian literature is largely indebted to the 
Aryans, though it goes back to a very early date Tamil, Malaya- 
lam, Kanarese, and Telugu are the principal literary languages 
The language of hterature in all of them differs considerably from 
the colloquial The oldest known specimen of a Dravidian 
language occurs m a Greek play which is preserved m a papyrus 
of the 2nd century AD The exact penod to which the indigenous 
hterature can be traced back, on the other hand, has not been 
fixed with certainty 

Bibliography — Bishop R Caldwell, A Comparative Grammar 0} 
the Dravidian or Sovlh-lndian Family of Languages (1856, znd edit , 
1875) , G A Grierson, Linguistic Survey of India, vol iv “Munda 
and Dravidian Languages” (Calcutta, 1906), pp 277 and ff by Sten 
Konow M K V Subbaya, Indian Antiquary (1909-11), Primer of 
Dravidian Phonology and Comparative grammar of Dravidian lan- 
guages, A Meillet and M Cohen, Les Langues du Monde (1924) , 
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DRAWBACK, the repayment of a duty, previously exacted, 
when excisable goods are exported or foreign goods re exported 
The object of a drawback is to enable commodities which are 
subject to taxation to be exported and sold m a foreign country 
on the same terms as goods from countries where they are un- 
taxed It differs from a bounty in that the latter enables com- 
modities to be sold abroad at less than their cost price, under 
certain conditions, however, the giving of a drawback has an 
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effect equivalent to that of a bounty The tariffs of many coun- 
tries contained tables of the drawbacks allowed on the exporta- 
tion or re exportation of commodities, but so fjr as the United 
Kingdom is concerned the s>stcm of “bonded warehouses” prac- 
tically abolished drawbacks, as commodities can be warehoused 
(placed “in bond’) until required for subsequent exportation. 
( See Bonded Warehouse ) 

DRAWING, the art of delineation or of portrayal by means 
of lines, is so primitive that its history is practically that of man 
That it was practised 50,000 years ago we know but for how long 
before that, it is difficult to establish Its beginnings, however, 
must have been early, for one of the first things a child will busy 
its hands with is the making of marks in the dirt, and the walls 
of many a schoolhouse or home stand as mute witnesses to the 
inherent tendency of man to draw It is a deep-rooted instinct 
whose satisfaction gives great pleasure 

Early Art.-— In thi beginning the primitive mind with its usual 
groping for essentials was satisfied with simple structuril lines 
and, at times, outlines of those 
objects wherein tht structure was 
less evident The cave-man drew 
hio pictures of men just as the 
child does— with the inverted "V 
for the body and kgs, a cross 
piece for the arms and a circle 
for the head, part of his drawing ins natural development of 
showing structure and part out- motion 
line The first of these drawings of the child are always without 
consideration of motion but it does not take long before with the 
addition of feet, the figure is walking and soon the arms are 
brought to the front Thus we see the early beginnings of the three 
elements winch are essenti d to all drawing, if it is to please man 
who lias for thousands of gcneiations and from childhood up been 
trained to expect them structure, outline and motion (See 1 fig 1) 

In order to draw the human figure successfully the arlist must 
first learn about its bony structure He must master the knowl- 
edge of the lengths of the various units and of their possibilities 
for movement (see Drawing, Anatomical) But his work does 
not cease m this study of stmeture Trees spread their branches 
m certain characteristic ways each of which is slightly different, 
and in fait each type of leaf has its own anatomy as has every 
animal, bird and flower Rocks must be closely examined and 
their origin understood or they cannot be given the proper struc- 
ture The artist cannot slight this work or 
his drawing will be unconvincing He must 
spend much time in finding out how things 
were put together or how they grew and 
why 

In speaking of outline we should think 
first of line itself It has been contended 
that “It cannot be reasonably held that one 
purely abstract line or curve is more beau- 
tiful than another, for the simple reason 
that people have no common ground upon 
which to establish the nature of abstract 
beauty" This is, of course, false, for if 
there were no common ground m beauty 
there would be very little incentive to draw 
other than as a simple record But to put 
into words just what this beauty consists 
of, Is a difficult task. Fig 1 illustrates two 
lines It will be agreed that one is more 
■ beautiful than the other One has a sure 
ness and sensitive taper while the other 
wanders m a hesitant and aimless manner without object, without 
character Perhaps that is it Perhaps a line can have character 
and therefore can show those beauties and weaknesses which 
we see in the characters of our fellows This is undoubtedly 
possible, for no two men can draw a line exactly alike and cer- 
tainly into the lines of each must creep something of the man 
himself (see Technique in Art) Therefore, beauty of Imc does 
east but is difficult to analyse, as it is dependent upon the person 


ahty of the artist It may be as difficult to tell why you like one 
line better than another as why you like one friend better than 
another, nevertheless, there is no doubt of vour preference in the 
matter 

Besides this beauty of abstract line we find the age-old neces- 
sity for outlining objects, and when asked to describe a thing 
our minds at once turn to its shape Its consistency, its struc- 
ture, its movement are all often secondary unless thev assert 



Fig 3 — DIAGRAM SHOWING (A) DEFICIENCY OF OUTLINE ALONE (B) 
NECESSITY FOR STRUCTURE IN ORDER TO MAKE FORM UNDERSTANDABLE 


themselves strongly The artist has only his eyes to help him 
in this work but a knowledge of what lies within is also an aid to 
him The author on drawing in the eleventh edition makes use of 
an illustration given herewith, to show how hard it often is to 
guess the shape of an object by its silhouette alone ( See fig 3 ) 
As soon as the three lines are added which indicate its structure 
it is obvious in shape 

It is sometimes possible to erect an imaginary structure which 
is of assistance and artists frequently resort to this method For 
instance, m the drawing of a vase (see fig 5) the straight lines 
might be sketched in lightly and would be of some assistance m 
judging both curves and proportions In other words a sort of 
scaffolding is first erected and then the outline drawn upon it 
After a little practice the scaffolding need not be drawn for the 
artist can visualize it without the aid of actual lines Another help 



Fig 4 —two representations of the same statue illustrating 

THE VALUE OF a SILHOUETTED FIGURE (LEFT) OVER A STRAIGHT REN 
DERING (RIGHT) IN OBSERVING FORM 

in drawing the silhouette of aii object is to reverse the idea and 
look at the silhouette of the background instead This process is 
often employed by sculptors in their work and is undoubtedly of 
some assistance to them But all of these are simply suggested 
aids to seeing, and it takes practice to be able to draw what one 
sees (See fig 4 ) 

THE REQUIREMENTS OF A DRAWING 
Even more practice and observation are necessary to catch 
the movement which is also one of the fundamental appeals 
of good draughtsmanship First it must be understood that there 
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is movement in everything Trees, when well drawn, seem to 
show how through years thev have twisted and grown up out 
of the ground Rocks show the bending of their hot masses by 
volcanic eruptions and the splitting and eroding of their surfaces 
Just as each thing has characteristic structure and outline so too 
has it characteristic movement, and this movement must be 
caught m the drawing and should be emulated to a degree in the 
very movement of the lines One does not dnw the placid sea 
of a summer night with the same quality of line and movement 
as one would use to portrav iLs raging strength in a storm With- 
out typical movement a drawing lacks life and therefore interest 
The savage all ovi.r the world typifies a smke by a simple wavy 
line showing its motion, and he feels that an animal is “not him 
self” n a drawing, if not shown in typical movement 

Composition — Closely related to these three fundamental 
requirements in good drawing is a fourth which came into the con 
sciousness of man undoubtedly at a later date, but thousands of 
years ago, that is, composition No doubt the first artists drew 
without any consideration of a boundary or limitation to their 
work, but at some time in the dim past, in the decoration of 
a clay vase or some other object, a discovery was made that 
the design was related to the space in which it was executed 
Slowly through thousands of years drawings were developed 
which seemed to be a part of the structure of the limitations or 
borders themselves, outlines were so related that the eye of the 
observer was held within the limited area and led from one lm 
portant detail to another, and it was found that movement was 
somewhat assisted by the proper placing of figures in the surround 
ing border 

Much has been written about composition The Far Eastern 
artist is perhaps its greatest master After observing carefully 
the object to be drawn, he sits and looks at the piece of silk or 
paper upon which he is to work and plans where he is to place 
the mam features He does not start at once to sketch as do 
many of our western artists, for he has found that once the 
pencil or brush is touched to paper one’s ideas crystallize and it 
is difficult to get away from the slightest commitment It is, 
therefore, much better to keep the mind at first in a fluid state 
so that the final arrangement can be unhampered and things can 
fake their proper relationship 

Simple proportions m composition are easy to grasp and have 
more meaning than have those proportions which the eye does not 
understand Rhythmical or parallel movements are interesting 
methods of accenting what seem to be the most typical lines 
and are often used Perfect symmetry is tiring It is as 
though one were to sit upright in a chair for a long tune The 
balance should then be thrown to a greater or lesser degree 
away from the centre to indicate the movement of the picture and 
give it ease The story is told of a famous artist in Japan who 
was asked to paint a screen for the emperor, showing crows in 
flight He at length painted one crow just disappeanng off of the 
fourth panel, leaving the other three untouched Thus composi 
tion helped the movement of the drawing, and the finished work 
is famous 

If these four simple laws of drawing are observed, it is possible 
that the finished work will be excellent, but, if any one be omitted, 
tbs is impossible Man has for so long learned to observe struc 
ture, outline, movement and composition that the most casual 
observer feels a lack, if the work does not show them all Good 
modelling, perspective and all other considerations can be neg 
lecled, and yet a drawing may be a masterpiece aesthetically, 
though there is no doubt that these do add to its appeal But 
these four elements do not m themselves make a great work of art 
but rather their proper balancing and expression, wbch may be 
called taste 

Good Taste — In considering taste it is first necessary to 
understand what enters into a good drawing, or any outstanding 
work of art* The personality of the artist or his style is a great 
part of it and tbs may be dasbng and strong or delicate and 
sensitive, it may be keen and light, or ponderous and powerful 
There are as many styles as there are artists and much of the 
love that people have for some works of famous artists is due 


625 

to the fact that these works give some idea of the man himself 
There is also the medium used, be it drypomt, graphite, etch- 
ing, lithognphic crayon or brush, and each medium has ad- 
vantages and disadv intdges The drypomt line is strong and 
delicate without much flexibility but with a burr which is dis- 
tinctive The etched line has a sure clean cut quality, but neither 
admit the soft shading possible with the pencil and the crayon 
or the flexibility of the brush The appropriateness of the medium 
and its adaptation to the subject expressed are considerations 
often neglected, for artists sometimes become used to one medium 
alone and never find out the possibilities of the others Tinally 
there are the mood and character of the subject to be expressed 
The woodlands which Corot chose to paint seemed to be a part 
of an enchanted world The jagged rocks crashing into heaven 
which Li Lung Mien so deftly rendered with his brush are like 
flames crackling against the sky These artists added much of 
their own imagination to what already existed, but it is never- 
theless necessary to have something to start with, and without 
having seen the elms of France Corot would have found it difficult 
to paint, as would Li Lung Mien without the rough mountains of 
China 

Good taste is the perfect fusion of the personality of the artist 
through long years of practice into a skilful wielding of the tool, 
which m turn expresses the vital and inner meaning of the object 
portrayed with all due attention to its structure, its typical sil- 
houette and motion, with appropriate and reasonable composition 
When a thing is drawn in good taste one can see what the artist 
felt while drawing and what his reactions were to the subject 
shown Each mark on the paper not only tells how he felt and 
what his mood was, but what he saw in the mood of the subject 
If his subject be a gladiator he may have felt the glory of battle, 
the vigorous strength, the cruel beauty of the contest , or on the 
other hand he may have felt the pity and pathos of the inevitable 
destruction of so beautiful a body In the one case his strokes 
would be sharp and vigorous, in the other heavy and dull More- 
over the composition, structure and movement would also re- 
flect both the artist’s feelings and those of the subject, both the 
artist's soul and that of the subject for it is only in this dual 
expression finely balanced that we ever find the really great works 
of art 

Some artists fail in good taste because they are so self-centred 
that they portray everything with too much of themselves and 
too little of the subject m the work Others fail because they 
are so weak that they attempt a totally different treatment for 
each subject and have nothing to say about any A drawing may 
also be in good taste in its expression of line, m its balance of the 
subjective and objective, but fail because the composition has 
not been studied to express this condition and is therefore not 
appropriate Drawing is like music it has tempo, key, pitch 
and many other elements, all of which, when perfectly handled 
by a master, make for beauty, but which, m the hands of one 
untrained or unfeeling, may prove terrible pitfalls 

Three Dimensions — In this discussion nothing has been said 
of the attempt to portray three dimensions on a two dimensional 
surface ( see Perspective) It is the consensus of opinion that a 
work of fine drawing can be just as great in two as in three 
dimensions Nay, it has often been pointed out that drawing 
is fundamentally two dimensional art and that the introduction 
of the third dimension savours of trickeries, and either builds 
lumps on the two dimensional surface or pushes holes into it 
However, since the discovery of perspective, such superb trickery 
is it that a great vogue for its use has sprung up, and in the 
development of realistic painting which found its apex m the ** 
early 19th century much was done to make man expect the third 
dimension m drawing Others, led perhaps by Cezanne, have 
attempted to give an even greater feeling of solidity to objects 
by the use of exaggeration and distortion This is all interesting 
and may, m thousands of years to come, grow so into the con- 
sciousness of man that children drawing in the sand with a stick 
will spontaneously depict the third dimension, but at present it 
is a comparatively new development and has not yet penetrated 
deeply enough to make it one of the fundamental requisites A 



62ft 


DRAWING 


work of art can be a masterpiece if drawn m only two dimensions 
and does not gam an appreciable aesthetic advantage, if drawn in 
three 

The Teaching of Drawing —Owing to a faulty understand 
mg of terms and a general misunderstanding of the underlying 
principles of art there has been a great effort m the last generation 
to teach “originality” and individual expression m all the arts 
One might as well try to teach character or soul These are things 
which grow through the years and which cannot be taught The 
result is a chaotic condition hampered by the belief thit artists 
are born, and that they express thur “gift" suddenly and without 
the work which a careful study of the lives of all great masters 
proves to be necessary Some schools do not feel it is necessarv 
to teach the pupils the fundamentals of art, so cautious aie they 
in the foolish effort to protect their pupils’ freedom Therefore 
it seems necessary to consider the sane and proper method which 
should be followed in the instruction of others or of self 

First of all, become friendly with a ruler A large part of the 
artist’s work consists m measuring with the eye, and it is impera- 
tive that the eye be trained to accuracy Only by judging dis- 
tances and proportions and then checking one’s judgment by 
measurement can this accuracy be obtained A good plan for 
the beginner is to purchase a drawing board, T square, triangles, 
compasses and pair of medium size calipers With these mstru 
ments an attempt should be made to draw vases of simple form 
so that the eye may be trained to see curves and proportions 
For example (see fig 5) after the piece of paper is fixed to the 
board with thumb-tacks (drawing pins) so that its lower edge 
is in lme with the T square when pressed in place at the left side 
of the board, a line is drawn ne ir the bottom to act as base line 
and upon this lme a portion is measured off with a ruler, equal 
to the diameter of the base This line is then divided in half and 
a perpendicular is erected at its centre, upon which the height 
of the vase is laid off, at this point another horizontal line is 
drawn, upon which is laid off the diameter of the hp centred 
immediately above the base The ruler is then stood perpendicular 
to the table upon which the vase stands and moved until it 
touches the side of the vase at a point where it is widest, and 
another horizontal line is drawn with the T square, the same dis 
tance from the base line as this point is from the table With the 
calipers this widest diameter is 
found and it is laid off on this 
line Similar measurements are 
taken of the narrowest diameters 
and of their height from the 
table, and finally the curves are 
drawn in, touching those points 
which have been established 
It will be surprising to the be- 
ginner to find how accurate his 
first drawing is, if done in this 
manner It will also be surprising 
to find how quickly he can grasp 
the amount of concavity or 
convexity of a curve no matter 
in what position it may occur, 
and to grasp its changes into an- 
other curve after he has drawn a 
number of vase3* He will begin 
to see where one curve becomes 
more abrupt and another more 
gentle m its Course Looking back upon his first drawing, he will 
- see all the alight delicacies of lme which he missed, and will begin 
to appreciate the fine innuendoes the potter had put into the 
vase, which had at first completely escaped his eye 
The modernist may criticize this method and say that it will 
make the student a slave to the ruler This is not true, for as 
time goes on the student needs fewer and fewer actual measure- 
ments, until at length he can draw a vase on any scale accurately 
It is then time to attempt more complicated forms and these 
too should be measured at first The greatest sculptors do not 
entirely trust their eyes for this work, and It is only by long 


training and much hard though interesting work that real efficiency 
can be accomplished, but new beauties will reward the student 
at every turn as he begins to train his eye to see There is lime 
enough later to try certain distortions or caricatures of the ob 
jects, to gam points which it is wished to stress These distor 
tions must be based upon correct drawing, or they will not be 
convincing During this training the student should constantly 
observe masterpieces of various kinds, and remember that master- 
pieces are not only paintings which hang in museums but vases, 
sculpture, furniture and all of the thousand and one other things 
which show the touch of real art The East should be studied 
as well as the West and every thing which especially appeals 
should be copied, for it will be found that one sees into a thing 
much more if it is actually copied, than one can by any amount 
of mere looking at it Through all of this study, the principles 
which were first pointed out should be kept in mind and an 
attempt should be made at all times to incorporate them in the 
actual work as it goes along (W E Cx ) 

DRAWING, ANATOMICAL The study of the anatomy 
of the human body is approached by the artist and the anatomist 
from different points of view The former, by a process of artistic 
selection, seeks the ideal and adopts the proportions which give 
the most pleasing effect, while the latter desires to know only Lhe 
mean, or average, of a large series of measurements (See Com- 
parative Anatomy ) 

ARTISTIC ANATOMY 

The representation of the anatomical form of man as applied 
to the Graphic Arts may be called Artistic Anatomy This form 
of illustration may be divided into three groups (1) The sche- 
matic, (2) That which represents the subject exactly, (3) The 
ideal conception or the ideal figure, constructed from the mean 
proportion of several types 

The schematic drawing is one which represents in outline the 
main characteristics of the object It may be drawn with little 
or no regaid as to the exact knowledge of the form It has been 
of use in setting forth certain physiologic principles by the general 
form and location of the organs of the body, and especially used 
in post mortem and zootomic comparisons 

The true drawings occur particularly m pathologic anatomy, 
where various and unknown forms are sought and where certain 
organs have to be shown in the individual, as in the case of human 
embryology and comparative anatomy 

The representation of the ideaL is the only form suitable for 
teaching — and the very development of this figuration corresponds 
with the growth of the science of anatomy in all its periods This 
type of drawing presupposes a vast amount of previous study 
of the human figure It cannot come out of a period in which the 
artistic development overshadows that of the science of anatomy 
This vague feeling for beauty, with a corresponding neglect of 
the real, was evidenced in an early period of anatomical illustra- 
tion, when conditions favoured an artistic point of view, as was 
the case m the first half of the 16th century This, however, 
changed as the cold scientific and extensive dissection was prac 
tised during the 17th and 18th centuries It is only the combina- 
tion of these two tendencies which can satisfactorily serve the 
advanced science of anatomy and the modern art of drawing, 
bringing to perfection through exactness of detail and ceaseless 
observation a comprehension of beauty in the entire figure 

In artistic anatomy, nothing else is of value to the artist but 
the idealized drawing The more he eliminates unessential, the 
better, the keener his eye for the unnecessary, the bigger his 
vision of the true needs of the artist The unnecessary is harm 
ful, and the artist's presentation of too much anatomy makes of 
him a professional anatomist Of immediate necessity is the study 
of the antique, or the older plaster models of Greek figures, for 
m drawing the nude the young artist visualizes the actual healthy 
form in all its fulness of life and movement, thus adding an ele 
ment which can never be supplied by purely anatomic delineation 
HISTORY 

The development of artistic anatomy was not of outstanding 
consequence before the 16th century Only a few anatomical en- 
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gTavings and woodcuts are found to that date Even the draw 
ings that Aristotle used in supplementing his works on anatomy 
have been lost Figurations of skeletons and representations of 
bodies on cameos, seals and bronzes were common, but these 
delineations never served the purpose of anatomic instruction, 
they were rather of an emblematic nature symbols of death, 
magic amulets, references to the fable of Prometheus, etc In 
view of this, artistic anatomy may be divided into the following 
periods 

To the 16 th Century — Anatomical drawings of the Classic 
Period and the Middle Ages were known, and even mentioned by 
Aristotle, but so few have come to us for study that the subject 
cannot be adequately covered Before the time of Berengano, 
commonly called Berenger of Carpi, about 1521, most of the 
attempts were schematic drawings for medical observation, artis- 
tic anatomy remaining in the background as a private study and 
depending largely upon professional anatomists for its develop- 
ment 

The 16 th Century*— Although the name Berengano belongs 
only to the annals of medicine and will be remembered as the 
most zealous and eminent in cultivating the anatomy of the 
human body, it was his day, and that of Vesalius (1514-64), that 
marked the beginning of the attempt to free the anatomical draw- 
ing from schematic and arbitrary features and recognized its place 
m art This artistic anatomy, was promoted by both artist and 
anatomist for the sole purpose of instruction It was during this 
period that the Italian School of Anatomy reached its height of 
interest in the woodcut, it was during this period that sculpture 
and painting adopted proportions of the human body never be- 
fore developed, it was during this period that Michelangelo lived 
Other 1 6th century artists who contributed to the study of 
anatomical figures were Leonardo da Vinci, Raphael, Titian and 
Durer 

The 17 th Century. — A comparative study of the antique, a 
clinging to Vesahan patterns, and the advent of independent pub- 
lications on artistic anatomy mark the development of the study 
m the 17th century A closer training in details and an effort 
toward the artistically perfect reproduction may also be included 

18 th- 19 th Century — Albums (1697-1770) was one of the 
most famous teachers of anatomy in Europe, his classroom at 
the Leyden School of Anatomy being frequented not only by stu- 
dents but by many practising physicians The Leyden school 
exerted untold influence m creating a greater exactness in all de- 
tails The styles of both Vesalius and Albinus were used as pat- 
terns in anatomical drawing, many independent attempts proving 
unsuccessful 

About 1778 combinations of utmost anatomic truths with artis- 
tically beautiful reproductions were brought out The adoption of 
the steel engraving, lithography, the daguerreotype, as well as the 
revival of the woodcut m an improved form, meant an advance m 
the art, the exclusive use of the Albmian patterns gave rise to a 
greater independence In fact, 1 778 may be given as the beginning 
of the period in which the most valuable material on artistic 
anatomy was produced Modem scientific medicine had gamed 
its stride and was already moving swiftly toward the goal of a 
well-organized body of real knowledge capable of continuous 
growth And this development may be shown in the bibliographic 
list as given below, the chain running from the first half of the 
18th century to the present day This bibliographic account gives 
the distinctive examples of anatomic illustration, including the 
modern work m both the technical and the artistic 

TECHNIQUE 

For the young student of anatomy as applied to art the simple 
drawing is the most effective m learning to construct the human 
figure The eye must follow a line or a plane or a mass, which m 
construction becomes a moving line, a moving plane, a moving 
mass But the mental construction must precede the physical, 
and in this the concept of mass must come first, that of the plane 
second, that of line last 

Certain laws enter into the functioning of the various organs 
of the body, just as pronounced as they are in controlling any 
other machinery To the bones, for example, which make up the 


pressure system, belong the laws of architecture, as in the dome 
of the head, the arches of the foot, the pillars of the legs, etc , 
also the laws of mechanics, such as the hinges of the elbows, the 
levers of the limbs, etc Ligaments constitute the retaining or 
tension system, and express other laws of mechanics Muscles 
produce action by their contraction or shortening and are ex- 
pressed in the laws of dynamics and power, as well as the laws 
of leverage 

In giving herewith only an outline of the construction of the 
main parts of the body, the author presupposes a rudimentary 
knowledge of drawing, on the part of the student, and offers the 
following, m connection with the illustrations only as a further 
guide m studying the elements of anatomy and becoming more 
adept in the art of drawing 

The Hand — In drawing the hand the artist must realize that, 
as in the human figure, there is an action and inaction side When 
the thumb side is the action side the little finger is the inaction 
side The maction construction line runs straight down the arm 
to the base of the little finger The action construction line runs 
down the arm to the base of the thumb at the wrist, from there 
out to the middle of the joint, at the widest part of the hand, 
thence to the knuckle of the first finger, then to that of the second 
finger, and then joins the inaction line at the little finger How- 
ever, with the hand still prone, when it is drawn from the body 
the thumb side becomes the maction side and is straight with the 
aim, while the little finger, corresponding previously to the thumb, 
is at almost right angles with it The inaction construction line 
now runs straight to the middle joint of the thumb, while tha 
action hne runs to the wnst on the little finger side, thence to the 
first joint 

The Fingers. — Each of the four fingers has three bones The 
middle finger is the longest and largest, because in the clasped 
hand it is opposite the thumb and with it bears the chief burden 
The little finger is the smallest and shortest and most freely mov- 
able for the opposite reason The middle joint of each finger 
is the largest, and, like all the bones of the body, the bones of the 
finger are narrower in the shaft than at the ends In the clenched 
fist it is the end of the bone of the hand that is exposed to make 
the knuckle Each of the three joints moves about one right 
angle except the last, which moves slightly less The movements 
of the joints are also limited to one plane, except the lower one, 
which has also a slight lateral movement, as shown when the 
fingers are spread 

The Thumb — The centre of all the activities of the fingers, 
the hand, and the forearm, is the thumb The fingers, gathered 
together, form a corona around its tip Spread out, they radiate 
from a common centre at its base, and a line connecting their 
tips forms a curve whose centre is the same point This is true 
of the rows of joints also The thumb has three joints, and its 
bones are heavier and its joints more rugged than those of the 
fingers It is pyramidal at the base, narrow m the middle, pear- 
shaped at the end The ball faces to the front more than sideways 
The thumb reaches to the middle joint of the first finger The 
la& segment bends sharply back, its joint having about one right 
angle of movement, and only in one plane The middle segment 
is square with rounded edges, smaller than the other two, with 
a small pad Its joint is also limited to one plane The basal seg 
meat is rounded and bulged on all sides The joint of its base 
is a saddle joint, with the free and easy movement of one in a 
saddle 

The Arm — The forearm has two bones, lying side by side 
One, the radius, is large at the wrist and the other, the ulna, is 
large at the elbow Diagonally opposite the thumb, on the ulna, 
is a bump of bone which is the pivot for both the radius and also 
the thumb Muscles must he above the joint they move, so the 
muscles that bulge the forearm are mainly the flexors and ex- 
tensors of the wrist and hand The flexors and pronators form the 
inner mass at the elbow, the extensors and supinators form the 
outer mass 

Both the above masses arise from the condyles of the humerus, 
which is the bone of the upper arm The part of the humerus 
near the shoulder is rounded and enlarged, where it joins the 
shoulder blade The lower end is flattened out sideways to give 
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DRAWINGS ILLUSTRATING THE MECHANISM OF MOVEMENT 


Upper telt Blok of hand showing movement of the hand on the wrist Upper 
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Braohlallt antlcua, (4) Pronator radii tores, (5) Flexors grouped, (€) Supinator 
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attachment to the ulna and radius, forming the condyles The 
shaft itself is straight and nearly round, and is entirely covered 
with muscles except at the condyles 

The Shoulder — The deltoid muscle, triangular m shape, gives 
form to the shoulder Just below the base is a ripple which marks 
the head of the arm bone The masses of the shoulder, arm, fore 
arm and hand do not join directly end to end with each other, 
but overlap and he at various angles They are joined by wedges 
and wedging movements Constructing these masses first as blocks, 
we will have the mass of the shoulder, or deltoid muscle, with its 
long diameter sloping down and out, leveled off at the end, its 
broad side facing up and out, its narrow edge straight forward 
The mass of the forearm overlaps the end of the arm on the out- 
side by a wedge that rises a third of the way up the arm, reaches 
a broad apex at the broadest part of the forearm and tapers to the 
wrist, pointing always to the thumb, and on the inside by a wedge 
that rises back of the arm and points to the little finger In the 
lower half of the forearm, the thin edge of the mass, toward the 
thumb, is made by a continuation of this wedge from the outside 
In the back view of the arm, the mass of the shoulder sits across 
its top as in the front view 

The Neck, — Curving slightly forward, the neck rises from the 
sloping platform of the shoulders The strength of the neck is 
at the back of the head, this portion being somewhat flat and over- 
hung by the base of the skull The stemomastoid muscles descend 
from the bony prominences back of the ears to meet almost at 
the root of the neck, forming a triangle whose base is the canopy 
of the chin In this triangle below is the thyroid gland, larger 
in women, and above it the angular cartilage of the larynx, or 
Adam's apple, la-ger in men 

The Head — Both the oval and the cube have been used by 
artists as a basis for drawing the head, but the cube seems pref- 
erable m that the oval is too indefinite and offers no points for 
comparison, no basis for measurement, and the eye does not fix on 
any point in a curved line The block not only carries the sense 
of mass, but provides a ground plan on which any form may be 
built, as well as its perspective and foreshortening The element 
of bilateral symmetry enters the drawing of the head A vertical 
line m the centre divides the head or the trunk into parts equal, 
opposite and complemental The right eye is the counterpart of 
the left, the two halves of the nose are symmetrical, the limbs, 
except for changes of position, are nearly exact though reversed 
duplicates of each other 

The cranium, the skeleton of the face, and the jaw constitute 
the masses of the head Into the rounded mass of the cranium 
sets the narrower mass of the forehead bounded by the temples 
at the sides and by the brows below From the lower outer 
comers of the forehead the wedge of the cheek bones begins, moves 
outward and downward until it just passes the curve of the cra- 
nium, then down and m, m a long sweep, to the corner of the chin 
The two cheek bones together form the central mass of the face, 
in the middle of which rises the nose 

The planes of the head are those of the forehead, sloping upward 
and backward to become the cranium The sides turn sharply to 
the plane of the temples The phne of the face, divided by the 
nose, is broken on each side by a line from the outer comer of 
the cheek bone to the centre of the upper lip, making two smaller 
planes The outer of these tends to become the plane of the jaw. 
Which is again divided, etc The relations of these masses and 
planes is to the moulding of a head what architecture is to a house 
They vary in proportion with each individual and now must be 
carefully compared with a mental standard 
„ Eye— Below the eyebrow, on the lid, are three planes 

Wedging into each other at different angles The first is from the’ 
bridge of the nose to the eye The second is from the brow to the 
cheek bone, which is again divided mto two smaller planes, one 
sloping toward the root of the nose, the other directed toward 
and joining with the check bone The lower lid is stable, it is the 
upper hd that moves It may be wnnkled and slightly lifted in- 
ward, bulging below the inner end of the lid The cornea is al- 
ways curtained by the upper lid, m part The immovable masses 
of the forehead, nose and cheek bones form a strong setting for 


the most variant and expressive of the features 

The Nose — The bony part of the nost is a very clear wedge, 
its ridge only half the length of the nose The cartilaginous 
portion is quite flexible, the wings being raised in laughter dilated 
in heavy breathing, narrowed in distaste, and wings and tips are 
raised in scorn, wrinkling the skin over the nose 
The ears, the mouth, the bps, and the chin, all offer vanations 
m construction, and it is through comparison with others that the 
art of drawing them can best be acquired 
The Trunk— The upper part of the body is built around a 
bony cage called the thorax, conical in shape, and flattened in 
front The walls of this cage are the ribs, twelve on each side, 
fastening to the spine behind and to the sternum or breast bone 
in front The first seven are called true ribs, the next three false, 
and the last two floating ribs The masses of the torso are the 
chest, the abdomen or pelvis, and between them the epigastrum, 
the first two comparatively stable, the middle one quite movable 
The shoulders are also movable, changing the lines of the first 
mass and bulging the pectoral muscles, but the mass itself changes 
little except the slight change in respiration The mass of the 
abdomen is even more unchanging 

The Torso — In profile the torso presents three masses the 
chest, the waist and the abdomen The mass of the chest is 
bounded above by the line of the collar bones , below, by a line 
following the cartilages of the ribs This mass is widened by the 
expansion of the chest in breathing, and the shoulder moves freely 
over it, carrying the shoulder blade, collar bone and muscles The 
back view of the torso presents numerous depressions and pi emi- 
nences, due to its bony structure and the crossing and recrossing 
of a number of thin layers of muscles The outside layers manifest 
themselves only when in action, and for this reason the spine, the 
shoulder-blade, and the hip bone are the landmarks of this region 
The Lower Limbs — The thigh, the leg, and the foot constitute 
the lower limb The thigh bone is the longest and strongest bone 
of the body, and the mass of the thigh is inclined inward from 
hip to knee, and is slightly beveled toward the knee from front, 
back and outside Below the knee is the shin bone, the ridge of 
which descends straight down the front of the leg, a sharp edge 
toward the outside, a flat surface toward the inside, which at the 
ankle bends m to become the inner ankle bone The outer bone 
of the foreleg soon overlaid by a gracefully bulging muscular 
mass, emerges again to become the outer ankle bone Two large 
muscles form the mass on the back of the leg 
The Foot — In action, the foot comes almost mto straight line 
with the leg, but when settling upon the ground it bends to keep 
flat with the ground A senes of arches form the symmetry of the 
foot, the function of these arches being that of weight-beanng 
The five arches of the foot converge on the heel, the toes being 
flying buttresses to them The balls of the foot foirm a transverse 
arch The inner arches of the foot are successively higher, form 
ing half of a transverse arch whose completion is in the opposite 
foot (.See Comparative Anatomy , Illustration , Sculpture ) 
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Elementary — The young artist is primarily interested m mak 
ing drawings of people, faces and particularly, profiles A senes 
of charts giving the simple and fundamental rules of proportion 
is shown as a practical means of starting him m this art 
For the profile, a square is drawn and divided into four equal 
squares, and the eyes, nose, mouth, chm and ear are placed upon 
this chart as shown in the progressive illustrations When the 
head is complete, the student will discern the egg shape, which 
is his first and constant principle, and which should be practised 
constantly until an egg can be drawn perfectly with one sweep of 
the hand Proportions can soon be found on an egg shape without 
the aid of a square Next, the full face is attempted, following 
the same principles of proportion It will be observed that the 
eyes divide the width of the egg-shape into approximately five 
equal spaces. The two-thirds view and all other variations of the 
7-7 


human head should be drawn by means of the egg With the pro- 
file the beginner will discover that all types of heads, fat, thin and 
old, may be drawn over the square chart with only minor vam 
tions in line The baby and the gorilla are opposite extremes ind 
present exceptions to the rule for placing the eye on the half way 
point 

The “Greek Ideal” divided the human figure into eight divisions, 
each equal to one head in height, but actually it is seven and one 
half heads high The woman’s head is smaller, but the divisions 
of the body are m similar proportion Note that in the figure of 
the man the shoulders are wider than the hips, and the woman’s 
hips are wider than her shoulders 

Taking up these two figures in action, the young artist must 
learn to look at the figure as a whole, he must consider the one 
line which expresses the motion he desires, and forget tint the 
figure is made of arms and legs and torso 

The young artist must also consider balance The distribution 
of weight is directly over the feet, no matter how heavy the load 
Without carrying a weight, the chin of the figure is directly over 
the toot which sustains the weight 
DRAWING, ENGINEERING, the general term for the 
drawing used in the industrial world by engineers and designers, 
mechanical, architectural, structural, etc , as the formula in which 
is expressed and recorded the ideas and information necessary for 
the building of machines and structures It is distinguished from 
drawing as a fine art m that it is not pictorial representation but 
a complete graphical language m which exact and positive infor- 
mation is given regarding every detail of the structure 01 machine 
to be built Since it describes the object as it actually is to be 
and does not show it in pictorial form as it would appear to the 
eye it can be read and understood only by one trained in its use 
When this language is written exactly and accurately it is done 
with the aid of mathematical instruments and is called mechanical 
drawing When done freehand it is known as technical sketching 
As it cannot be read aloud like a written language it must be inter- 
preted by forming a mental image of the subject represented, and 
the engineer in reading a drawing that would appear to be only a 
complicated mass of lines has as clear a picture of the structure 
standing in space as if it were actually before him Apart from 
its practical utility, the value of teaching drawing m the schools 
is in the training of this constructive imagination, the perceptive 
ability to think in three dimensions, to visualize quickly and accu- 
rately, to build up a clear mental image, a training useful not onlv 
to professional designers but to all who may be interested ni 
technical industries 

The basis of engineering drawing is orthographic projection, 
which may be defined as the method of representing the exact 
shape of an object by two or more views on planes at right angles 
to each other, by dropping perpendiculars from the object to 
the planes There are two systems in use , the first and older is 
first angle projection, m which 
the object is assumed to be placed 
in the first quadrant of the four 
dihedral angles formed by the 
intersection of two reference 
planes called the co ordinate 
planes or planes of projection, fig 
1 (c/ Descriptive Geometry), 
and its points projected to these 
planes, the horizontal plane (H) 
then revolved to coincide with the 
vertical plane (F), the two being 
represented by the plane of the drawing paper A third or profile 
plane ( P ) perpendicular to the H and F planes is used for a 
third view if necessary Fig 2 shows an object in the first angle 
and fig 3 the resulting arrangement of views when the planes 
are opened This is the system in present use in Great Britain 
and other European countries except the Netherlands It was 
used m the United States until about 1890 when the industrial 
works began to change to the newer system of third angle pro- 
jection which in a few years entirely replaced the former method 
It is significant that this movement originated m the shops instead, 
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of in the colleges, after experiments with workmen demonstrated 
that they could read third angle drawings much more easily than 
those made m the first angle 

Third angle, or, as it is called m Europe, American projection, 
assumes the object to be placed in the third quadrant of the 
co ordinate planes, and the observer to be looking through the 
planes at the object, as shown m fig 4 These planes when 
opened into one plane give an arrangement of views as m fig 5 

Thus the object may be thought 

of as surrounded by a glass box II ~ 

with its sides hinged to each other ' 

(fig 6), the object projected jl F 

to these sides and the box opened 1 1 I 

up into one plane In both sys- f 

terns the projection on the front ij 
plane is known as the jront view, |j i i 

elevation or vertical projection, J 

that on the top plane the top I - — 

view, plan or horizontal projec- F|G 2 AN 0BJECT ,H THE F1RST 
/»ow, that on the side plane as the ANGLE PRWECTED T0 THE PLANES 
side vtew or end view, side or end elevation or profile projection 
For a simple object two views are often sufficient, others may 
require three or more Sometimes the left side view tan be used 
to better advantage than the right side In some cases the bot- 
tom view, and more rarely the back view will be required Fig 
7 shows the box as it opens and indicates the positions of these 
different views 

It is a growing practice m the United States to teach elementary 
projection drawing without reference to the planes of projec- 
tion, by explaining that the problem 13 to represent a solid, with 

three dimensions, on a flat sheet 

of paper having only two dimen- r-n j~ l li a 

sions, in such a way as to tell its I 1 !| ' 

exact shape, and that this is L | 

done by drawing a system of ' front sds iw 

“views’' of the object as seen from 

different positions and arranging j 1 

these views in a definite man- [_ — -I 

ner, each view showing two of the l 1 

three dimensions Taking, for 

example, the block shown in pic- F,G 3 —position of views in 
tonal form in fig 8, if the ob- F,RST AK8LE PH0JECT,0N 
server imagine himself as in a position directly in front (theoreti- 
cally at an infinite distance, practically at a reasonable seeing dis- 
tance but imagining the rays of light from each point to his eye 
as parallel) its front view would appear as in fig 9a This view 
tells the length and height but not the width of the block nor 
the depth of the notch Then let the observer change his posi- 
tion so as to look down from directly above the block He will 
see the top view (fig 9b), giving the length and width, and the 

shape of the notch It is neces- 

sary to have another view from /' 

the side in this case to show the / ■! I j 

shape of the triangular part Fig k ■ ~ r ' f Ac - - 

gc is the tight side view These I 

three views arranged m their f /l| 

natural position with the top view V | |(]j j 

directly above the front view ^Ua [] L_1 I 1 // 

and the right side view to the ]j 4 {/ 

rfght of the front view, completely 1U— — — - * 

describe the shape of the block FlG 4 —an object in the third 
Note that in the top and side ANeLE F ’ R0JECTED ' ro THE PLAHES 
views the front of the block always faces toward the front view 
The argument for this teaching method is that the student 
visualizes the object itself without being confused in trying to 
visualize the projections Its success is indicated in that some 
engineering schools are now teaching the whole subject of de- 
scriptive geometry without using the reference planes 
Reading a Drawing -—A line on a drawing always indicates 
either an intersection of two surfaces, as m the projection of a 
prism, or a contour, as m the projection of a cylinder (fig 10), a 
visible edge being represented by 3 full line and an invisible one 


by a “dotted” line, 1 e , a line made up of short dashes One can 
not read a drawing by looking at one view Each line on the 
view (except a contour line) denotes an abrupt change in direc 
tion, but the corresponding part of another view must be con 

suited to tell what the change is — ■ — 

For example, a circle on a front 

view might mean either a hole or T 1 

a projecting boss A glance at ^ 1 

the side view or top view will tell H I 

immediately which it is In 7bp 

reading a drawing one should first r . \li 

gam a general idea of the shape | lj (J jj 

of the object by a rapid survey of Mi , 1 I 1 — ■---'1.1 

all the views given, then should ^ m H t — 

select for more careful study the F,G 5 —position of views in 
view that best shows the char- TH,RD ANSLE PR0JECT,0N 
actenstic shape, and by referring back and forth to the adjacent 
views see what each line represents In looking at any view one 
should always imagine that it is the object itself, not a flat pro- 
jection of it, that is seen, and m glancing from one view to an- 
other the reader should imagine — ■ ■ — — 

himself as moving around the 

object and looking at it from the ^ J 
direction the view was taken 
Auxiliary Views — A surface ^ /I 

is shown in its true shape when 

projected on a plane parallel to .. J 

it In the majority of cases an ^ Wlljlr 

object may be placed with its 

principal faces parallel to the three fig s —transparent box illus 
reference planes and be fully trating The theory of third 
described by the regular views AN0LE projection 
Sometimes however the object may have one or more inclined 
faces whose true shape it is desirable or necessary to show, espe- 
cially if irregular in outline This is done by making an auxiliary 
view looking stiaight against the surface, that is, imagining a 
projection on an extra or auxiliary plane parallel to the inclined 



FIG 7— THE BOX PARTLY OPENED INTO THE PLANE OF THE PAPER 
SHOWING THE RELATIVE POSITIONS OF TOP FRONT LEFT RIGHT REAR 
AND BOTTOM VIEWS 

surface, therefore perpendicular to the same reference plane to 
which the inclined surface is perpendicular, and revolving it into 
the plane of the paper There are three kinds of auxiliary views, 

first auxiliary elevations (fig 11), made on 

planes which are perpendicular to the hon- I 1 

zontal plane but at an angle with the I 4 

vertical plane, or m other words the kind of ' j Jm 
views that would be seen if one walked 
around the object starting from the position 

at which the front view is seen Thus an „ | 

auxiliary elevation would have the same F ' G « -^-direction of 
height as the front view The second kind, VIEWS 
called sometimes left and right auxtltary vtews, are used much 
more frequently They are made on planes perpendicular to V 
but inclined to H Fig 12 is an example, showing that the 
width of the auxiliary view is the same as the width of the top 
view Third, front and rear auxiliary views, on planes perpendicu- 
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lar to the profile plane but inclined to H and V, m which the 
width of the auxiliary view is the same as the width of the fiont 
view (hg 13) Often an auxiliary view will save making one or 
more of the regular views and at the same time show the shape 
or construction of the object to better advantage They are used 
extensively in the drawing of machine parts and usually are only 
partial views showing the inclined surface alone In hg 14 a front 
view, partial top view and two 


'rid 


partial auxiliary views, describe 
the shape of the piece in the 
simplest way 

Sectional Views — When an 
object is solid or the interior 
simple the invisible parts can 
be represented satisfactorily by 
dotted lines, but if there is much 
interior detail, especially if the 
object is made in more than one 
piece, the dotted lines become 
confusing and hard to read In such cases a view is made “in 
section,” as if for that particular view a part of the object were 
supposed to be cut away and removed, exposing the interior 
This view is known as a sectional view or simply a section If 
the object is symmetrical the cutting plane is usually passed 
through one of the main axes and the front half imagined as re 
moved The exposed cut surface of the material is indicated by 
“section-lining" or “cross hatching” with uniformly spaced fine 
lines It must be understood clearly that m thus removing the 
front portion m order to show the sectional 

O s — v I view this portion is not removed from the 

(()) other views Fig 15 shows in pictorial 
VNv | form a casting intersected by a cutting 
plane and its appearance when the front 
half is removed , fig 1 6 shows the two views 
of thecasting, the front view in section The 
edge of the cutting plane is indicated by the 

. line symbol of a dash and two dots, with 

Fig 10 —intersection reference letters and arrows showing the di 
lines and contour rection m which the view is taken The 
L,NES cutting plane need not be in a single con 

tinuous plane but may be offset in any part of its length to go 
through some detail Shafts, bolts, nuts, keys, rods, rivets and 
the like whose axes occur m the plane of the section are left m 
full and not sectioned Adjacent pieces are section lined in op 
posite directions, and are often brought out more clearly by 
varying the pitch, using closer spacing for smaller pieces The 
same piece in different views or m different parts of the same 
view should always be section lined identically in direction and 
spacing A common and econom 
ical way of showing an object 
which is symmetrical about a 
centre line is by making what is 
called a half section, drawing one 
side in section and the other m 
full In such a view dotted lines 
; unnecessary Revolved sec- 
I tions, made by passing a cutting 
plane through some detail such 
as a nb or the arm of a wheel 
and turning it m place are often 
used (fig 17) Detail sections 
are for the same purpose but in 
stead of being drawn on the view 
they are set off to some adjacent place on the paper The cutting 
plane, with reference letters, should always be radicated Phantom 
sections are extenor views with the interior construction brought 
out by dotted cross hatching 

A working drawing is a drawing that gives all the information 
necessary for the complete construction of the object represented 
It includes (1) The full representation of the shape ot every part 
of the object (orthographic projection) (2) The size of every 




specifications as to materials, finish, etc (4) A descnptive title 
Often as m architectural and structural drawing the notes of ma 
tenals and workmanship are too extensive to be lettered on the 
drawings so are made up separately in typewritten 01 printed 
form and are called the specifications, hence the term “drawings 
and specifications ’ Working driwings are divided into two gen 
eral classes, assembly drawings and detail drawings An assembly 
drawing is, as its name implies, a drawing of the machine or 
structure put together, showing 
the relative positions of the dif- 
ferent parts (fig 18) Its particu- 
lar use is in the erection of the 
structure It may give the all- 
over dimensions and distances 
from centre to centre or part lo 
part of the different pieces, show 
mg their relation to each olher, 
usually indicating the different 
parts by “piece numbers,” often 
enclosed in circles It frequently 
includes a “bill of materials,” a tabulated statement of all the parts 
used, including stock parts such as bolts, screws, cotters, etc 
Classified under the general term of assembly drawings would be 
other forms, as the design drawing, the preliminary layout, full 
size if possible, on which the scheming, inventing and designing 
are worked out accurately after freehand sketches and cnlcula 
tions have determined the general idea From it the detail draw- 
ings of each piece are made Sometimes the finished assembly 
drawing is traced from the design drawing, more often it is re- 
drawn, perhaps to smaller scale 
to fit a standard sheet, using 
the detail drawings to work from, 
thereby checking their correct- 
ness An outline assembly is used 
to show the* appearance of the 
machine, sometimes for catalogue 
or other illustrative purposes 
Piping, wiring and oiling dia 
grams are also forms of assembly 
drawings An assembly working 
drawing showing fully the dimen- 
sions and construction of each piece as well as their relative posi- 
tions, so that no separate detail drawings are needed, may be 
made for a simple machine A unit assembly drawing is a drawing 
of a related group of parts, in a complicated machine or structure 
A detail drawing is a complete description of each separate 
piece, giving its shape, size, material and finish, what shop opera- 
tions are necessary, what limits of accuracy are demanded and 
how many of each are wanted (fig 19) Sometimes smaller parts 
of the same material or character are grouped together, as forg- 
ings on one sheet, special bolts 
and screws on another, etc , but 
m laige production the accepted 
practice in a set of drawings is 
to have each piece, no matter 
how small, on a separate sheet 
In commercial drafting, accu- 
racy and speed are the two re- 
FIG i « -front VIEW with par' Quirements The drafting room is 
tial top view and partial aux an expensive department There 
iliary views are therefore many conventional 

methods or idioms and abbrevia- 
tions of the language, with which the draftsman must be familiar 
There are also allowable violations of the stnet principles of 
projection when added clearness may be gamed One of the time- 
saving conventions is in the representation of screw threads The 
helical curves are never drawn except on screws of very large 
diameter, but are conventionalized into straight lines, and on 
screws less than perhaps an mch in diameter tjie thread contours 
are omitted, the threaded portion of a shaft being represented by 
one of a number of conventional symbols, of which three are 
shown in fig 20, 4 being the commonest As another example. 




p&rt, m figures (dimensioning) (3) Explanatory notes giving in making working drawings of gears and toothed wheels the 
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teeth are not drawn but are represented by drawing the pitch cir- 
cle, addendum and root circles On detail drawings for cast gears 
the full size outline of one tooth is added and for cut gears the 
blank is drawn with notes and dimensions giving full information 



Flos IS » 16 —SHOWING THE CUTTING PLANE AND SECTION ON A A 


On patent drawings, however, all the teeth on a gear must be 
shown 

Pig 2i is an illustration of the violation of theory, m which 
the true projection of the sectional view is not as good an 
explanation of the piece as the preferred form in the second view 
When a cutting plane passes through a rib (fig 22), a true section, 

A is heavy and misleading The usual 

method is to omit the section lines from the 

rib, B, as if the cutting plane were just in 

front of it Another method sometimes 

used is to section the rib as at C There 

have been a number of different codes of / j+j 1 

symbols proposed and published for the 

indication of different metals and materials rjjl A 

m section, but there Is no established uni 

versal standard At the present tune, how- (y|M 

ever, all the countries where drawings are UZJ j \_ZD 

made have either officially adopted each its 

own standard set of rules and symbols for 

' all the conventions used in drawing, as f l *. ~~ A REV0LVED 
threads, finish, dimensioning, materials, 8 
etc , or are Working on such standards through the Government 


or the engineering societies 

Scales.— la representing objects which are larger than can be 
drawn to their natural or "full size” on the paper, it is necessary 
to reduce the dimensions on the drawing proportionally, and for 
this purpose the so called architect’s scale of proportional feet and 
Inches Is used The first reduction Is to what is commonly called 
"half sue," or correctly speaking “to the scale of 6"=i' This 


scale reduction is used on working drawings even if the object be 
only slightly larger than could be drawn m full size, and is gen 
e rally worked with the full size scale by halving the dimensions 
If this is too large for the paper the drawing is made to the scale 
of 3"=i', commonly called quarter size This is the first scale of 
the usual commercial set Others are 1}", 1" , 

■fa", J" 1 and 3^" to the foot Drawings to odd proportions as 
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9"= 1', 4"=r'» etc , are not used except m rare cases when it is 
desired to make it difficult or impossible for a workman to 
measure them with an ordinary rule The scale y—i’ is a usual 
one for ordinary house plans and is often 
called by architects “quarter inch scale,” 
meaning not quarter size but that one- 
quarter inch on the drawing represents one 
foot on the building For plotting and 
map drawing the civil engineer's scale of 
decimal parts, io, 20, 30, 40, 50, 60, So, 100 
to the inch, is used but this scale should ^ IG 20 — thread sym 
never be used for machine or structural B0LS 
work Drawings in the metric system are not made to half size or 
quarter size The first regular scale smaller than full size is one 
fifth size, then one tenth size, although sometimes the scale of 1 to 
2$ is used The unit of measurement is the millimetre and figures 
are all understood to be millimetres, without any indicating mark 
Dimensioning— After the correct representation of the object 
by its projections, that is, telling the shape, the entire value of 
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the drawing as a working drawing lies m the dimensions, 1 e , 
telling the size Successful dimensioning requires not only a 
knowledge of the principles and conventions but an acquaintance 
with the shop processes which enter into the construction A 
dimension line is usually made as a fine full line terminated by 
carefully made arrow heads which indicate exactly the points to 
which the dimension is taken Some use a dash line and some a 
red line for dimension lines On machine drawings a space for the 



figures is left in the dimension line, in structural and much 
architectural practice the figure is placed above a continuous 
dimension line Extension or witness lines not touching the out- 
line, indicate the distance measured when the dimension is placed 
outside the figure 

In dimensioning there are some conventional practices which 
have come to represent good form to such an extent as to have 
the force of rules 

1 Dimensions on horizontal and inclined dimension lines should 
read from left to right, those on vertical lines from bottom to top, 

1 e , so as to be read from the right hand side of the sheet 

2 Preferably keep dimensions outside the view unless added clear 
ness, simplicity and case of reading will result from placing them 
inside They should for appearance’s sake be kept off the cut surfaces 
of sections When necessary to be placed there the section lining is 
omitted around the numbers 

3 Feet and inches are designated thus, $'-3" When a dimension 
is m even feet it is indicated thus s'-o" 

4 Fractions are always made with horizontal division lines 

5 Dimensions should generally be placed between views 

6 Do not repeat dimensions unless there is a special reason for it 

7 Do not crowd dimensions 

8 In general give dimensions from or about centre lines Never 
locate holes or other machine operations from the edge of unfinished 
castings 

9 Never give dimensions to the edge of a circular part but always 
from centre to centre 

10 If it is practicable to locate a point by dimensioning from two 
centre lines do not give an angular dimension 

11 Never use a centre line as a dimension line 

12 Never use a line of the drawing as a dimension line 

13 Do not allow a dimension line to cross an extension line unless 
unavoidable 

14 The diameter of the “bolt circle” of holes in circular flanges 
5s given, with the number and size of holes 

13 Give the diameter of a circle, not the radius 

16 Give the radius of an arc, marking it R or Rad 

17 Never place a dimension so that it is crossed by a line 

Fits and Tolerances, — With the demand for interchange- 
ability and quantity production the exact size in decimals is spec! 
fied for “essential dimensions” with the amount of “tolerance” 
over and under which will be allowed by the inspector, since it is 
not possible to work to an absolutely accurate dimension These 
limits are set by the engineering department and placed on the 
drawing, and the shop follows orders explicitly In fitting one 
piece with another, as a shaft and hub, the diameters in decimals 
with allowed tolerances are given for each, superseding the older 
practice of leaving the amount of allowance for different kinds of 
fits to the machine shop Much experience in manufacturing is 
needed as well as a study of the particular mechanism involved 
before the draughtsman is able to know just the accuracy necessary 
and to specify proper tolerance When unnecessarily small toler- 
ances are set the cost of manufacture is greatly Increased The 


general tolerance is often stated in a note near the title 
Checking — Before being sent to the shop a working drawing 
is carefully checked for errors and omissions A first check of the 
pencil drawing is made by the chief designer, who knows the price 
at which the machine is to be made and checks the design and its 
mechanism for soundness and economy, sees if existing patterns 
for any parts can be used, checks for correct representation, e g , 
adequate lubrication He sees that every piece is correctly de- 
scribed, checks all dimensions by scaling and computation, checks 
for tolerances, checks for finishes, checks for specifications of 
material, looks for interferences and clearances, sees that small 
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details are standard and stock sizes where possible, checks the title 
and bill of material 

Working drawings are always duplicated for shop use by some 
printing process, and the original is not allowed to be taken out of 
the office The great majority are blueprinted Photostat prints, 
and reproductions made by various forms of gelatine, stencil and 
lithographic processes are also used Drawings are usually made 
in pencil on cream or buff detail paper and traced, either for econ- 
omy on tracing paper, or on tracing cloth, a transparentized cotton 
fabric which gives a better print and is much more durable 
One plane Projection —Orthographic projection with its two 
or more views describes an object completely, but requires an 
effort of the geometrical imagination to visualize its appearance 
On the other hand, a picture of the object showing it as it would 
appear to the eye can be made by perspective drawing, but 
is not useful as a working drawing as its lines cannot be meas- 
ured directly To obtain the pictorial effect of perspective draw 
ing with the possibility of measuring the principal lines several 
kinds of one plane projection or conventional picture methods 
have been devised With the combined advantages are some seri- 
ous disadvantages which limit their useful- 
ness They are distorted until the appear- 
ance is often unpleasant, only certain lines 
can be measured, the execution requires 
more time, and it is difficult to add many 
figured dimensions, but with all this, a 
knowledge of these methods and facility in 
their use is of great value to the draughts- 
man Mechanical or structural details not 
clear in orthographic projection may be 
projectionVf aVube drawn pictonally or illustrated by supple- 
mentary pictorial views Technical illus- 
trations, patent office drawings, layouts, piping and wiring dia- 
grams, preliminary free-hand sketches, etc , can all be done 
advantageously m one plane projection Aside from perspective 
drawing there are two general divisions of pictorial projection, 
axonometnc projection with its divisions into isometric, dimetnc 
and trimetnc, and oblique projection with several variations 
Axonometnc projection theoretically, is simply a form of ortho- 
graphic projection m which only one plane is used so placed with 
relation to the object that a rectangular solid projected on it would 
show three faces Usually the object is considered as turned from 
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its natural position and the vertical plane taken as the plane of 
projection Imagine a vertical plane with a cube behind (or in 
front) of it, haung oru. face pirallel Lo the plane Its projection 
will be a square Rotate the cube about its vertical axis through 
any angle less than 90°, the projection will now show two i ices, 
foreshortened JTom this position tilt the cube forward any 
amount ind three laces will show on the projection There arc 

thus an infinite number of axonometric 

positions, only a few of winch are evci 
used as a basis tor drawing The simplest 
ot these is the “isometric” (equal mens /Ty 
ure) position, where the three faces are 
foreshortened equally, as would occur if 

the cube were rotated about the vuti- I 

cal axis through 45' then tilted for- Fig 24 — isometric 
ward until the edge OC (fig 2 0 ) is fore- 
shortened equally with 04 and OB thus 

miking the body dugonal from 0 perpendicular to the plane of 
projection (This makes the Lop face slope 35°- i 6' approx) 
The three lmes of the front corner, 04 , OB, OC, make equil 
angles with each other and are called the isometric axes Since 
pm lU t lines have their projections parallel, the other edges of the 
cube w ill be respectively p irallel to these axes Any line parallel 
to an isomitne axis is calltd an isomctiic line The planes of the 
faces of the cube and all planes parallel to them are called isomet 
ric pi mes It will thus be noticed that any line or plane which in 
its regular orthographic projection is perpendicular to either of the 

reference plants, will be an iso CsT — 

metric line or plane In this iso- 
metric projection the lines have 
been foreshortened to approxi 
matclj iVjf of their length and to 

measure them would require a WjjjL 

special scale In ill practical use JH®' 

of the isometric system this fore- 
shortened scale is not used but 

the full scale lengths are laid off 

on the axes This gives a figure F «3 2s— isometric sketch on 
slightly larger but of exactly the Reversed axes 
same shape and is called isometric drawing As the effect of in- 
creased size is usually of no consequence and the advantage of 
measuring the lmes with standard scales is of such great conven- 
ience, isometric drawing is used almost exclusively instead of iso- 
metric projection In making an isometric drawing the axes are 
first drawn, 120° apart, drawing one vertical and the other two 
with the 30° triangle On these three lines are measured the 
length, breadth and thickness of the object Lines not parallel to 
one of the isometric axes are called non isometric lines The one 

important rule is, measurements 

can be made only on isometric --v. 

lines Since a non isometric line 
does not appear in its true length 
ns extremities mu l be loc ited by 

i=onutrii eo ordinates A circle I 

on anv isomeric phne will up q |j 1 

pear as an ellipse, md is usually L D 

drawn as a lour centred approxi- 

malion with the construction of — " — - — ~~~~~ ~ r ~ 

fig S4 It 1= sometimes desirable F,G 26 ~ ,SOMETRlc HALF SECT,0N 
f o show the lower lacc 01 an obiect, by tilling it back instead of 
forw ird, and drawing it on re”crsed axes Tig 25 shows a sketch 
on reversed axes Isometric drawings are from their pictorial 


7 and 41 degrees Tig 27 is a drawing in this system Tnmetnc 
drawing, with thrcL unequal axes, has little if any practical value 

Oblique Projection is a one plane method m which the project- 
ing lines arc paiallel but make an angle other than 90 with the 
picture plane Suppose the reference cube to be set with one face 
parallel to the picture pi int and the projector to make an angle 

of 45° with the plane, in iny direction 

The lace par illel to the picture plane would 

be projected in its true size and the edges 

perpendicular to the plane would be pro — / yv!§\ 

jected m their true length This system 3 E 2 r , 

with 45 0 projectors is sometimes called m / 

cavalier projeetion It is similar to iso |sp ££ jm 1 

metric di awing in having three axes repre I /if 

sen ting three mutually perpendicular lines, WW/TljV j\ 
upon which measurements can be made V/Jj '{/j| I 

Two of the axes arc always at right angles rJ A Wk 'Jj 

to each other, being in a plane parallel Z_Z_ $\ 

to the picture plane The third or cross |~(~ ij 

axis may be at any angle, 30° or 45° ^ 

being generally used Any face parallel T " ~ 

to the picture plane will evidently be pro L __ 

jected without distortion, an advantage F J, G W| 2 NG 
over isometric of particular value in 
the representation of objects with circular or irregular out- 
line, thus objects should always be placed with their character- 
istic contour parallel to the picture plane (fig 28) Oblique 
drawing always gives the distorted effect of excessive thick- 
ness A vauation called cabinet drawing devised to overcome 
this effect is an oblique projection, with the projectors assumed at 
such an angle that all measurements in the direction of the cross 
axis are reduced one half (fig 29), which makes easy measure- 
ment but the effect is often too 

thin Other ratios such as f or 

3 may be used with more pleas- ji 

mg effect The cross axes may be 

at any angle, but are usually made (CD ( x "~-/ CD V 

either 30° or 4s 0 A special v 'y 

system of oblique projection - y - 

called clmographic projection, FlG ZB 

used in drawing mineral crystals m crystallography, is based on the 
axes of a cube first revolved about a vertical axis through an angle 
whose tangent is ■$, then projected obliquely to the vertical plane 
with the eye (at an infinite distance) elevated through an angle 
whose tangent is £ 

Execution — As drawing instruments are used for all accurate 
work, the first requirement m making a drawing is the ability to 
use them with facility and in good form The drawing table, 

with softwood top or carrying a softwood t— — 

drawing board, should be set so that the Ad 

light comes from the left, the paper held m ' I T 

place with thumb tacks, and a hard pencil I 5&r|| I 
selected, sharpened to a long sharp point A ] J ,/f | 

T-square, 45° and 30°-6o° triangles, com- 
passes, dividers, scale, pencil eraser and 1 | j | 

sandpaper pad should be at hand Horizon- | J 

tal lmes are drawn with the T-square guided EB W TT 

by the left edge of the drawing board, and J W U 1 

vertical hues are drawn with the triangle set U ' I U 

against the T-square, always with the per- (J 

pendicular edge nearest the head of the L 

square and toward the light (fig 30) These F'° 2 ® — cabinet 


M , nature usually outside views but sometimes an isometnc section 
or half-section can be employed to good advantage The cutting 
planes are taken as isometnc planes Fig 26 is a half section, made 
by outlining the figuic, Incn cutting out the iront quarter 
The reference cube call be turned into an> numbci of positions 
where two edges would be equally foreshor'ened and thi third to 
a different length, and anv one of these positions might be taken as 
a basis lor a system of dime Inc drawing A simple dime trie posi- 
tion ts one with the ratios 1 1 t I11 this position the tangents of 
the angles of the axes are J and \ making the angle 0 approximately 


lines are always drawn up from the bottom DRAWING 
to top, consequcntlx their location points should be made at the 
bottom With the tuanglea againsi the T-square, lmes at 30°, 
45° and 6o° ma> be diawn, and the two tnmgles may be used 
in combination for anglts of 15 0 and 75°, directly (fig 31) 
Thus any multiple of 13 0 mxj, be drawn and a circle may be 
divided with the 45 0 triangle into 4 or S parts, with the 6o° 
mangle into 6 or 12 parts and xwth both into 24 parts The 
dtatde's, used for transferring distances, etc , arc manipulated with 
one hand, and opened by pinching at the chamfer with the thumb 
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and second finger This puts them m correct position with the 
thumb and forefinger on the outside of the legs and the second 
and third fingers on the inside (fig 32) The compasses are 
manipulated m the same way, adjusting to the radius marked on 
the papei , then raising the hand to the handle and drawing the 
circle (clockwise) m one sweep 
by rolhng the handle with the 
thumb and forefinger, inclining 
the compasses slightly m the 
direction of the hne (fig 33) In 
making a working diagram the 
order of pencilling should be 
somewhat as follows first, make 
a piehminary freehand layout 
sketch, estimating the position and 
space required for each view, sec 
ond, decide the scale to be used, 
third, draw the centre lines for 
each view and block in the views 
with the principal outlines, 
fourth, finish the projections, car 
rymg them on together, fifth 
draw all dimension lines, then 
line ”” put m the dimensions, sixth, lay 

out the title, seventh, check the 

drawing as carefully as possible 

After being made in pencil, drawings, except when inked on the 
paper, as patent drawings or display drawings, are traced for 
blueprinting or other method of reproduction When intended 
to be used perhaps only once, as 
tool-room drawings, architectural 
details, etc , they are very com 
monly traced in firm pencil lines 
on tracing paper Production 
drawings and works of permanent 
value are traced in mk on tracing 
cloth The ruling pen is always 
used with drawing ink and guid 
ing edge, either T square or tn 
angle To fill it touch the quill 
filler of the ink bottle between the 
mbs, being careful not to get any 






mk on the outside of the blades 
The pen is held as in fig 34 and 
the width of hne adjusted by turning the screw The pen is held 
against the straight edge with the blades parallel to it and m a plane 
perpendicular to the paper If the ink refuses to flow it is because 
it has dried and dogged m the point of the pen If pinching the 
blades slightly or touching the 
pen on the finger does not start it, 
it should be wiped out and fresh 
mk supplied Faulty lines may 
occur by pressing the pen too hard 
against the T-square, by sloping 
the pen away from the T-square, 
or by having it too close to the 
blade, when the mk will run un- 
der, by having mk on the outside 
of the blade , by not keeping the 
blades parallel to the line, or by 

—I letting the triangle slip into the 

Fm 32 handling the dividers wet line Visible Outlines should 
be strong full lines, invisible lines much lighter lines made with 
short dashes Centre lines of long dash and dot, and dimension 
fines are made either of the same weight as invisible lines or still 
finer Inking should be done in a systematic order, first, all 
visible circles, beginning with the smallest, second, full lines, 
horizontal, vertical, inclined, third, dotted circles and lines, 
fourth, centre lines, fifth, extension and dimension lines, sixth, 
arrow heads and dimensions, seventh, section lines, eighth, notes 
and title, ninth, border, tenth, check the tracing 
In lettering a working drawing the two requirements are 


legibility and speed Lettering is not mechanical drawing and 
the use of “geometrical” letters, “block” letters, etc , made of 
straight lines and ruled with T-square and triangles is not approved 
in good practice The “commercial gothic” or “sans serif” letter 
made freehand m a single stroke, either vertical or inclined is the 
style almost universally used 

Technical Sketching — From its use in connection with art 
the word sketch suggests a free or incomplete or careless render- 
ing of some idea This is not its 
meaning in engineering drawing 
A sketch is a working drawing 
made freehand, a quick expression 
of graphic language, but complete 
in its information In all me- 
chanical thinking in invention, all 
preliminary designing, all ex- 
planation and instruction of the 
designer to the draftsman, 
sketching is the mode of expres- 
sion It represents the mastery of 
the language, gained only after 
proficiency in mechanical exe- 
cution Sketches of machine parts 
would be made in orthographic 
projection, explanatory of lllus 
trative sketches either in ortho- 
graphic or in one of the pictorial 
methods Design sketches are 
often made on co-ordinate paper The memory for form may be 
strengthened and the capacity for “stored observation” greatly 
increased by systematic practice in sketching from memory, 
studying a drawing or casting with close concentration until every 
detail is stored for future visualization, then making an accurate 
sketch without further reference to the original and companng 
it when finished See also Engi- 
neering , Rendering, Architec- 
tural, Descriptive Geometry, 
Sun Copying , Blue-print 

(T E F ) 

DRAWING AND QUAR- 
TERING, part of the penalty 
anciently ordained in England 
for treason Until 1870 the full 
punishment for the crime was 
, ... that the culprit be dragged on a 

hurdle to the place of execution, 
that he be hanged by the neck but not till he was dead , that he 
should be disembowelled or drawn and his entrails burned before 
his eyes, that his head be cut off and his body divided into four 
parts or quartered This brutal penalty was first inflicted m 1284 
on the Welsh prmce David, and a few years later on Sir William 
Wallace Edward Marcus Despard and his six accomplices were 
m 1803 hanged, drawn and quartered for conspiring to assassinate 
George III The sentence was last passed (though not carried out) 
upon the Fenians Burke and O’Brien in 1867 
DRAWING-ROOM, the English name generally employed 
for a room used m a dwelling-house for the reception of com- 
pany It is a shortened form of the 16th and 17th century 
“withdrawing room,” and originated in the setting apart of a 
room for the ladies of the household, to which they withdrew 
from the dining room 

DRAW-PLATE, a plate of hardened steel with a series of 
holes, with converging sides, graded in size and of similar shape, ^ 
through which metal is drawn in manufacturing wire (q v ) 
DRAYTON, MICHAEL (1563-1631), English poet, was 
bom at Hartshill, Warwickshire, and settled in London about 
1590 His first volume of poems The Harmony of the Church, 
appeared m 1591, the whole edition, with the exception of 40 
copies seized by the archbishop of Canterbury, was destroyed by 
pubhc order In Idea, the Shepherd’s Garland (1593), a collection 
of nine pastorals, and Idea’s Mirror (1594), a cycle of 64 sonnets, 
he celebrated his love for a Warwickshire lady, The legend of 
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Pi/.rs Gaveston (1593) is the first of Drayton’s historical poems, 
it was followed by M orhmeriados (1596'), written in ottava rima 
and tfterward enlarged as The Barom’ If m s (iGo.,) , 7 ho Legend 
of Robert , Duke of Normandy (1596), and England’s Herotcal 
Epistles (1597), modelled on Ovid 

Drayton had been in high favour with Elizabeth, but his over 
tures to James I were rejected, and his pique found expression m 
The Owl (1604), an unsuccessful satire In 1606 he made a collec- 
tion of poems entitled Poems Lyric and Pastoral, including among 
other hitherto unpublished works his famous “Ballad of Agin 
court ” 

As early as 1598 he had formed the plan of celebrating all the 
points of topographical or antiquarian interest in the island of 
Great Britain In 1612 the first part of this vast work was pub 
fished under the title of Poly Olbion, iS books being produced, to 
which John Sefden supplied notes The success of this, his most 
famous work, was at first small, and the 12 more books of the 
second part appeared only in 1622 This completed the survey of 
England, and the poet, who had hoped “to crown Scotland with 
flowers,” and arrive at last at the Orcades, never crossed the 
Tweed In 1627 he published another of his miscellaneous vol- 
umes and this contains some of his most characteristic and ex 
quisitc writing It consists of the following pieces The Battle of 
Igincourt, a historical poem in ottava rima (not to be confused 
with his ballad on the same subject), and The Miseries of Queen 
Margaret, wntten in the same verse and manner, Nimphidia, the 
Court of Faery, a most graceful little epic of fairyland, The Quest 
of Cmthia and The Shepherd’s Strena, two lyrical pastorals, and, 
finally, The Moon Calf, a sort of satire Of these, Ntmphidia is 
perhaps the best thing Drayton ever wrote, except his famous bal 
lad on the battle of Agincourt, it is quite unique of its kind and 
full of rare fantastic fancy 

The list of Drayton’s voluminous publications was The Muses’ 
Eltzuim in 1630 He died m London and was buried in Westmin- 
ster abbey Drayton corresponded familiarly with William Drum- 
mond, Ben Jonson, William Browne, George Wither and others 
were among his friends There is a tradition that he was a friend 
of William Shakespeare, supported by a statement of John Ward, 
once vicar of Stratford on-Avon, that “Shakesptar, Drayton and 
Ben Jonson had a merry meeting, and it seems drank too hard, for 
Shakespear died ol a feavour there contracted ” He had a share, 
with Anthony Monday, Henry Chettle and Robert Wilson, in 
writing Sir John Oldcastlc, which was printed in 1600 

The poet with whom it is most natural to compare Drayton is 
Daniel, he is more rough and vigorous, more varied and more dar- 
ing than the latter, but Daniel surpasses him in grace, delicacy 
and judgment In their elegies and epistles, however, the two 
writers frequently resemble each other Drayton, however, ap 
proaches the very first poets of the Elizabethan era in his charming 
Nmphidiaj a poem which inspired Robert Herrick with his sweet 
fairy fancies and stands alone of its kind m English literature, 
while some of his odes and lyncs are inspired by noble feehng and 
vinle imagination 

la 1748 a folio edition of Drayton’s complete works was pub- 
lished under the editorial supervision of William Oldys, and again 
in 1753 there appeared an issue in four volumes But these were 
vary tmintelbgently and inaccurately prepared A complete edi- 
tion of Drayton’s works with variant readings was projected by 
Richard Hooper m 1876, but only three volumes were completed, 
a volume of selection, edited by A H Bulled, appeared m 1883 
See especially Oliver Elton, Michael Drayton (1905) (EG) 
DREADNOUGHT, see Battleship 

DREAMS. Traditionally, dreams have been defined as states 
of consciousness taking place during sleep In the bght of cnticai 
reflection, however, this definition is hardly adequate Not every 
state of awareness occurring during sleep is classifiable as a 
dream state, nor is sleep m the conventional meaning of the term 
invariably necessary for the production of the dream conscious- 
ness People often hear a telephone ringing even though they are 
asleep or dozing Upon being fully roused, they find that what 
they heard in the sleep or quasi sleep state squares with externa) 
reality, since the telephone is still ringing Such correct apprehen- 


sion of genuine event is obviously not to be classified as a dream 
even though sleep and the apprehension were concomitant 

An essential characteristic of the dream is thus a manifest 
discrepancy between dream images and extern il reality I11 other 
words, dreams ire illusory or hallucinatory experiences and just 
because such experiences can take place in the absence of ordinary 
sleep, the adequacy of the traditional definition is to be ques- 
tioned The often mentioned case of a mirage may be cited in this 
connection — that ot the thirsty desert tiaveller who perceives a 
clump of trees in the distance only to find the trees nonexistent 
upon arriving at the site of the phantasied oasis A mirage is con 
sequently to be classified as a species of dream even though the 
traveller is not actually asleep 

Similarly, the experiences of some mentally sick patients, who 
misconstrue their hallucinations as real events, may also be classi 
fied as dreams despite the fact that the patients are b> no means 
asleep Their hallucinations are often lesponsible for the ab 
normality of their speech and conduct Psychiatrists customarily 
interpret the abnormal behaviour of such patients by saying that 
they are living m a dream world It is important to note that 
they do not have to be asleep m order to live in such a dream 
world 

The hallucinated phantasies of the insane person are very dif- 
ferent from the ordinary daydreams of the normal person The 
latter does not act out his daydreams, while the former does This 
difference supplies a clue to understanding of the dream process 
The daydreams of a normal person are not subject to confusion 
because for him the events of the daydream are correctly local 
lzed either in the past or the future Those referring to the past 
are designated as reveries of the reminiscent variety while those 
projected into the future are referred to popularly as building air 
castles The ordinary daydream thus differs from the ordinary 
night dream m its temporal setting, for it is characteristic of the 
latter to be accepted as real at the time it occurs In technical 
language the temporal locus of the dream experience is the 
present 

In the light of the foregoing considerations it is possible to 
formulate a more revealing definition of the concept of dreaming 
A dream is to be regarded as an illusory or hallucinatory experience 
whose temporal locus is the present and which is usually accepted 
as real or as having genuinely existential status at the time it oc- 
curs This last qualification is necessary m order to allow for the 
relatively rare dreams m which the dreamer is actually or m- 
cipiently cognizant of the fact that he might be having a dream 
Ordinarily, however, it is not until fully alert consciousness super- 
venes that the dreamer recognizes the unreal status of that which 
he has just experienced m his dream 

Incidentally, this unreality of dream events is also suggested 
by the derivation of the word dream Etymologists trace it 
through the Anglo Saxon to the root meaning of the modern Ger- 
man word for dream, 2 mm, and the latter word is m turn related 
to the German verb, trugen, which means to deceive By stress 
ing the role of illusory and hallucinatory factors in the dream 
experience the definition just formulated tends to preserve the idea 
of deception implicit in the root meaning of the word 

Problems of Dream Psychology .—-Interest in the nature and 
significance of dreaming harks back to antiquity Soothsayers, as 
is well known, ventured to read prophetic import into dreams 
Divination by means of dreams a recognized art m ancient times, 
was called oneiromancy In fact, the general study of dream 
phenomena was called oneirology (From the Greek word oneiron, 
a dream ) The general import of this oneirological approach may 
be suggested by recalling the Old Testament account of Joseph’s 
interpretations of Pharaoh's dreams For the unsophisticated in 
all ages dreams have been fraught with mystical or superstitious 
significance of a sort that enabled the exponent of oneiromancy to 
have his art taken seriously by those who consulted him Even 
today so called “dream books’ 1 are purchased by the credulous 
for the purpose of ascertaining the presumed prophetic meaning 
of given dream symbols 

The modern scientific study of dream phenomena of course has 
nothing in common with tins venerable oneirological tradition. 
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Scientific study of the subject was initiated in 1861 with the 
publication of A Maury’s study of sleep ind dreams Later in 
vestigators devoted themselves to similar application of scientific 
method to problems of dream psychology Tor the most part these 
problems have had little in common with the mystical and often 
superstitious behefs which the credulous of all ages have tended 
to associate with dreams Instead they have had to do with ques 
tions so framed as to be amenable to study by the methods of 
science The following will serve as convenient examples of such 
questions 

1 What is the role of internal and external stimuli m the pioduc- 
tion of dreams? 

2 Is dream imagery different in kind from that of imaginative 
productions in daydreams and creative thinking? 

1 What is the relationship between the depth of sleep and the 
incidence of dreams? 

4 Can the duration of dreams be measured? 

5 Are dreams revelatory of conscious and unconscious desires and 
personal conflicts? 

6 Can dream symbols be interpreted in dependable fashion ? 

7 Are dreams pioduced during hypnotic sleep different from 
those occui ring normally? 

8 Do the di earns of the blind and deaf differ from those of normal 
people ? 

q Does the frequency and nature of dreaming vary as a person 
grows older? 

io Does dreaming serve any useful function? 

Methods Employed — In order to find the answers to questions 
of the foregoing sort, students of dream psychology have had re- 
course to varying techniques of investigation Some have en- 
deavoured to influence the dream consciousness by pinching the 
sleeping subject or bringing odoriferous substances close to his 
nostrils The experimenter would then either arouse the subject 
for the purpose of securing an immediate report on Ins dream life 
or else wait until he awakened spontaneously to furnish such a 
report Some experimenters applied stimuli to themselves prior 
to falling asleep For example, one investigator would knot a 
string around his finger or keep a metronome ticking and prepare 
himself to observe the possible influence of such tactual and 
auditory disturbances on his dieams Parenthetically, it should 
be noted that self observation of this kind is rendered more reliable 
if the experimenter keeps a pencil and notebook handy so that he 
can write down his observations immediately upon awakening, for 
dreams are fleeting and delay m recording may render it impos- 
sible to remember moie than a few fragments of what had been 
a relatively complex dream 

Some investigators have utilized reports of dreams supplied by 
psychologically untrained observers For certain purposes a di- 
rect method of this kind may furnish useful data In studying 
the dreams of children, for instance, it is helpful to collect their 
reports of their own dreams in their own language Furthermore, 
as will be amplified subsequently, the method of dream interpreta 
tion employed by psychoanalysts also takes its point ot departure 
from the subject’s spontaneous recollection of a dream that he 
chances to think of during the analytic hour As developed by 
Sigmund Freud, this psychoanalytic approach to dream phenom- 
ena involves the method of free association Some detail of the 
dream, such as a vision of a sobbing ostrich, is made the point of 
departure for a recital of whatever ideas chance to be associated 
with this detail Anything that is either directly or remotely linked 
up with the notion of a sobbing ostrich is leported, and even 
embarrassing ideas and impulses that one would normally not talk 
about are brought to expression by the patient This, in brief, il- 
lustrates the Freudian method of dream study by means of free 
association 

Some interesting findings have also been reported by a few 
psychologists using a method of experimental induction of dreams 
during hypnosis The technique is rather easy to employ hypnosis 
is induced by any one of the traditional routine procedures and 
then the hypnotized subject is told that he will soon find himselt 
experiencing a dream A suggestion of this kind arouses a definite 
set to dream, Once this set is aroused the experimenter intro- 
duces various disturbances calculated to induce a dream He may 
sound a buzzer, call out a person’s name, hold a bottle of perfume 
near the subject's nostrils, stroke the skip surface with a tuft of 
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cotton, change the position of the subject’s arm or leg or intro 
duce any other kind ot disturbance Some psychologists have 
awakened the hypnotized subject in order to get his dream report 
This is not necessary in most instances since the hypnotized sub 
ject may be made to respond to the suggestion that he supply an 
account of each dream as soon as he has experienced it A co 
operative subject does this without awakening from the hypnotic 
state In this way a whole senes of dreams may be collected dur 
ing a single expenmental session By means of this technique it is 
also possible to get an approximate measure of the duration of a 
dream All that is required is to set a stop watch m motion when 
the dream stimulus is applied and to stop it as soon as the subject 
staits his account Using this method it was found by one in 
vestigator that the hypnotic dream averages about 30 sec The 
hypnotic technique has also been used to influence the course of 
ordinary night dreams This is accomplished by giving the subject 
a posthypnotic suggestion to dream about some specific theme on 
a particular night and to be sure to report the resulting dream to 
the investigator 

There has been some question regarding the legitimacy of com 
paring dreams produced during hypnotic sleep with those occurring 
during ordinary sleep Phenomenologically considered, there 
seems to be no difference This is equiv dent to saying that there 
is no assured way of recognizing hypnotic dreams by mere exam 
ination of their verbatim descriptions Furthermore, the subjects 
themselves, when questioned about the possible differences be 
tween their hypnotic and their ordinary dreams, seem unable to 
observe anv decisively differentiating characteristics Neverthe 
less, cautious psychologists are not yet willing to regard them as 
caused by precisely equivalent or identical mental processes This 
reluctance is justified to the extent that experimental study has 
demonstrated dear cut physiological differences between natural 
sleep and the hypnotic trance From the methodological view- 
point however, the case and flexibility of the technique of inducing 
hypnotic dreams renders it an important and valuable adjunct to 
the scientific study of dream phenomena It has supplied some 
revealing insights into the process ot dream formation 

Depth of Sleep and Dream Frequency — In terms of the 
concept of fluctuations in depth of sleep a few studies have been 
directed at the question of the incidence of dreams as such fluctua- 
tions occur The problem is a difficult one because of much that 
is unknown regarding the details of the physiology of sleep Gloss- 
ing over these difficulties, it may be sufficient to state that in 
vestigators have tended to assume that ease of arousal is inversely 
related to profundity of sleep By noting how strong a disturbance 
must be introduced to awaken a sleeper at different hours on dif- 
ferent nights they were able to construct curves purpoiting to 
represent the depth of sleep In general, the curves show the 
second hour of the sleep period to be most resistant to arousal of 
lull waking consciousness Following this second hour sleep seems 
to become more and more shallow as the terminal period of the 
sleep session is approached A few psychologists have kept records 
of the number ot dreams experienced at various hours during the 
night and the drift of their findings is to the effect that the vana 
tions 111 frequency parallel the sleep curve, that is, the shallower 
the sleep the greater the number of dreams One study of this 
kind showed 75% of dreams taking place after 4 AM 

Memory and Dreams— Despite the general agreement of 
these studies, there has been little agreement on their interpreta- 
tion An obvious inference that dreaming seems to be incompat- 
ible with the most profound sleep states lias been questioned by 
some students of the subject They would interpret the data 
as revealing more ot a relationship between memory and depth 
of sleep than one referring to dream frequency According to some 
of them, it is pot inconceivable that a dream process of some sort 
characterizes the entire sleep period continuously In the light 
of such a concept dreaming would be a normal concomitant of 
sleeping, but being able to remember one’s dreams would be ab- 
normal in the sense of being relatively infrequent in comparison 
with the total number of dreams occurring throughout the sleep 
period An interpretation of this sort is partially supported by 
the fact that memory efficiency is intimately related to alert, up- 
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1 itigued w tkefuliitss \cl 111 acv and control of one s nuinoiv 
I unctions is senously chsiujjlccl by stiles ol txh lUstmn Since 
sleep is the sovereign lemedv toi I itifjuf memory tfliuencv ought 
to improve toward morning and consequently more dreams ought 
to be recalled as the time for waking ipproichts However, this 
would not necessarily mein tint more dreams had taken place 
during the terminal hours of sleep 

The cruci il issue in this controversy hinges on the question of 
the existence of duam experiences which, by hypothesis the 
dreimer is unable to recdl Because of the extreme pm ley or 
subjectivitv ot the dream process it has been diltieult to furnish 
conclusive evidence in support ol the possilnlitv of having ex 
penenccd 1 dreim foi which one is tolillv amnesic upon ivv iken 
ing Of course the I umh ir expcncnce of hung cogm/mt of hav 
mg hid a du mi even though one cinnol lemcmbu what it was 
ibout his some bearing on the question but such evidence is 
suggestive nther thin coercive 

More convincing proof has been supplied by hypnotic dream 
studies In one such sLudv the expenmentei worked with 1 sub- 
ject who insisted that he never dre lined He was most emphatic 
in his insistence that his ordinary sleep was dre unless When the 
experimenter asked how he could underst ind the meimng of the 
word dream, he admitted having dreamed as a child But he vv is 
sure of this being altogether a thing of the past Nevertheless in 
hypnosis, this young man reported vivid dreim' which he described 
in considerable detail I he report w is given during hypnosis ind 
then another dream would be aroused and mother leport made 
ind so on throughout the experimental period And yet when 
the subject was awakened, he insisted that no dre inis had occurred 
He maintained that all he could remember vv is being put to sleep 
ind that nothing happened after that until he was aroused Ht 
was seemingly completely amnesic for the intervening period 
Even when the experimenter asked letding questions about the 
dream events that had been descnbcd only a few minutes earlier, 
the subject just stared at him in uncomprehending perplexity 
What is more, even reading a verbatim, stenognphic iccount of 
his dreams to him failed to arouse any feelings of familiarity 
Experimental sessions of this sort took place on fairly frequent 
occasions and the results were invariably the same he could never 
remember having had a dream It is thus possible to demonstrate 
the existence of hypnotic dreams which are completely refractory 
to recall upon awakening This renders the apphcition of a 
similar hypothesis to the ordinary night dieam less of in untenable, 
purely speculative stab in the dark 

Content of the Dream —It is a commonplace observation that 
the sequence of events m a dream episode is more bizarre than 
that characteristic of vv aking consciousness 1 he dreamer’s con- 
trol of attention, judgment, imagery and other mental functions is 
much reduced or altogether absent The dreim is something thit 
happens to him as opposed to something that he dots for himself 
or to himself To a large extent he is a passive observer of events 
sweeping ov er him These ev ents are presented in the form of a 
phantasmagoric play of images This should not be construed 
to mean that the images are exclusively visual, for psychological 
Studies have demonstrated the vanegated nature of dream imagery 
Although visual and auditory Imagery seems to predominate as it 
does in waking life, any other kmd of imagery process may he 
woven into the fabric of the dream In only one rcsjiect does 
dieam imagery ceem to d'ffoi significantly iron 1 ''l spoil* nitons 
util.zilion of inugcrv in waking life ro’our. 0 or < hroin >iu in gis 
ire much less Freju , ’!U in dre 1111s 1 \t its 1 1 , 1 1 dri nr in 1 urt 

likely to appear 111 grav p-elurcs 11'hir ih 1 ip io'ohi i lus 
umnt is not unimportant beuust oicision'llv writers hive 1111 
plied that the perception of cu'ouud nniges is iltogcther ab-c.u 
irom thL oieam process Sm.li a s' tenant is not in icuudwith 
fact Coloured im iges do ueeur but *htv in. In k a frequent 
thin tue ubiqo ty of colour in w iking txperiL'ite v mild lead one 
0 expect t\hj there 's «uch a drisrie reduct 0111 f r cquncv is 
an uii'o'vcd p^oldem in thi psychology of the drci ,n 

Dream content is, of tour l .nit a static bin a dv’nnuc i'pii 
akm m living a s'orv ur experiencing «nme event M Peril for 
the die it story tomes from stimuli impinging on the dreamer at 


the moment as well as from Ins store of past experiences and con 
temporuv interests and urges Often events from the dreamers 
ittnole p 1st may be rcactiv ated in the dream and plav a vivid lole 
Sometimes such reactivated expcnence parallels the original one 
without much distortion This is an instance of what the psychol 
ogist calls reproductive mngination to designate the origins of 
phantasies recognizable as approximitc duplicates or reproduc 
tions of prior experiences At other times the dream experience 
may involve a transposition of earlier and more recent images 
into a novel and unique pittein of happenings akin to what 
psychologists classify as 1 product of productive or creative 
imagination Dreim content, it should be noted, is a product of 
the dreamer’s past and not a foreshadowing of events to come is 
the ancient oncirologists asserted 

This is bi ought out by comparison of the dreams of children 
with those of adults Very young children, for example, are likely 
to dreim of wizards and fairies, ind the older child of school exam 
in itions and athletic heroes To cite other examples children of 
the destitute ire likely to dream of wonderful toys, hungry people 
of food, homesick soldiers of thur families and prisoners of free 
dom The wish is f ither to the dream as well as to the thought 
Desires, worries and other tensions may also have a duect bearing 
on the kind of dream content experienced 

It seems sate to assert that the language of the dream is more 
pictorial than linguistic Verbal lmiges do not loom up fre 
qucntly or prominently in the course of dream content The 
dreamer seems to function more like a newspaper cartoonist than 
like a reporter or editorial writer The paucity of verbal content 
111 dreams means, of course, that critical analysis or subtle reason 
ing is not likely to occur in dreams I anguage seems to be an al 
most indispensable tool for such refined mental operations Be- 
cause of the restricted role of langu ige in the dream, the thinking 
of the dreamer is largely limited to that which can be symbolized 
by nonverbal means 

Structure of the Dream — An ordinary daydream is often re- 
garded as a matter of idle association or revery The sight of a 
box of candv, for example, induces one to think of eating be- 
tween meals, and this recalls visions of parental scoldings for raid- 
ing the leebox ind this, in turn, reminds one that electrical refnger 
ation is certainly an improvement over the old fashioned box, ete , 
etc In schematic terms this amounts to saying that the structure 
of waking association of a random sort follows the pattern of 
item A arousing B, B eliciting C, C provoking D, etc Is this 
type ot structure also the structure of the dream pattern? Is 
the dream just a sequence of idle associations aroused in a sleep- 
ing individual bv a chance stimulus such as 1 clanging ambulance 
bell or a clogged nostnP To find the answer the pattern of such 
free association must be compared with those dreim pitterns re 
suiting from known torms of experimentally controlled stimula- 
tion Examination of hvpnotic dreams aroused by simple stimuli 
demonstrates that dreaming is not just a matter of free association 
Although such stimuli provoke the dream pattern, the relation 
ship between the instigating factors and the resulting pattern of 
response is not like the simple A B C D sequence just mentioned 

In the dream the instigating stimulus becomes a constituent 
feature of the pattern It is buried within the pittern in such 
fishion thit knowledge of the dream alone is not sutficient to 
emble one to ferret out the antecedent stimulus It is as if a 
1 iu e v kl to be r.igu'fal bv us meet V, rx niple of * bp this 
liUM- 1 s ippliul by tin hypnotic drum o, one subject v ho 
dre P id th 1 lie w is in a 10 1111 li pkI w i visited bv his suet 
•u irt v ho i‘ down next to his bed and stiokLd hi -> land Inis 
pHiieil'r drum hid bevn touched oil when the experimuita 
suokeu ihi back ol Lhc sullied . hand witn 1 LuU o r absmbcni cot 
ion Here ihe cotton ot ciuic aas expeuenced tovvaul the end 
r»lh«rinan l th<. beginning 01 the dream In mol her hvpnotic 
dre 1 in anointr sahjeci divamed thit he was dressed in his track 
suit u,d r innrng 101 exeruse when he chanced to see a dead horse 
bv the side of the road In this in'tan<.e two s'l.mih had been 
applied smult mcously pressure on the 'ole 01 the hypnotized 
subici t’s shoe ilongvvith iwhnt ot iviloetidn lhc forniei stimu- 
lus was responsible tor the idea 01 running and the latter tor that 
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of the dead horse, but both ideas were woven into the pattern of 
the dream and even though their provocative stimuli had been 
presented concurrently the resulting images ivue not concurrent 
until the close of the dream 

Dreams as Trial Percepts— The fact that dreams seem to be 
characterized b> a type of structure in which the consequences 
of the provocative stimuli come to be constituent features of i 
larger dream context is of consider ible theoretic importance It 
suggests that some dreams are to be explained as attempts by the 
dreamer to account for an ambiguous or dimly apprehended 
stimulus pattern in terms of whatever backgrounds of experience 
happen to be touched oft b> the stimuli in question This phase 
of the dream process is anvlogous to the common waking ex 
perience of being startled by a strange sound while we an. ab 
sorbed in a novel A what-cm tint be ittitude, as opposed to 
the attitude of free association comes to dominate consciousness 
For the time being the novel is relegated to a subordinate posi 
tion As the strange sound is repeated, various possibilities sug 
gest themselves an intruder in the attic, somebody tinkering with 
a car outside, a rattling Venetian blind, etc These possibilities 
are rejected almost as soon as they occur because the troublesome 
noise tails to square with these possibilities Then the startled 
reader recalls having set a trap in the attic some days earlier 
The curious noise is now recognized as that of a rat dragging a 
trap across the attic floor This interpretation squares with the 
unique characteristics of the startling noise and the problem is 
regarded as solved It is solved by means of a senes of tnal per 
cepts brought to bear on the situation 

This utilization of trial percepts may help to account for many 
dreams In sleep many stimuli that would evoke immediate recog- 
nition on the part of a w'akrag person are blurred or ambiguous 
because so much of relevant sensory matenal is shunted out by 
the heightened sensory thresholds characteristic of sleep Only 
fragments of a given total stimulus pattern are expenenced by 
the sleeper The what can that be mental set is aroused because 
of the strangeness of such fractured stimulation It is like try 
mg to read a book pnnted with broken type Imaginative guess 
work has to replace clear cut, facile perception The dreamer, in 
other words, being cut off from the world of reality by heightened 
sensory thresholds, accepts those few sensory fragments which 
break through to awareness as being the core of genuine happen 
ings interpreted in the light of whatever trial percepts are brought 
into play But such interpretation differs from the same process 
carried out by a fully alert person, for the dreamer fails to recog 
mze the tnal or hypothetical character of the series of interpre 
tations What the alert person knows to be just a bare suggestion 
or a possibility is accepted as actual fact by the dissociated con- 
sciousness of the dreamer 

Dream consciousness, to employ a grammatical metaphor, tends 
to be m the present indicative The past, the future, the perfect 
and the subjunctive are not utilized For the dreamer the cog- 
nitive equivalents of "it might be,” “it’s as if” or “maybe this is” 
are largely nonexistent The dream world is a woild of the present 
in which what happens takes place here and now and in which all 
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man. 01 aiginuuu rreuu s couuiuuuon to uie psymoiogy 01 uream- 
mg His views on the subject were originally expounded in his 
book on The Interpretation of Dreqms, first published in German 
m rgdo Many critics regard this as Freud’s outstanding work and 
Freud himself once expressed the opinion that “the most valuable" 
of his discoveries are to be found in this work An enormous 
literature grew up in connection with Freud’s brilliant approach 
to the dream problem 
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Trcud was primarily interested in the dream as an expiession 
of dxnamic trends m the life of the dreimer It was as though 
Freud hid asked “What can this dieam mein in terms of tins 
patients longings, desires wishes or uigLs- 1 An approach of this 
kind tends to view dreams as products of the optitixe mood It 
is concerned wiLh the assumption that dreams are to be regarded 
is expressions of balked wishes or frustrated vearnings Trcud 
regarded the dream as supplying a "roxal road’ to the realm of 
unconscious motivation For him dreams were either actual or 
ittempted wish fulfilments He conceived ot the sleeping m- 
dividuil as largely cut off from exterml stimulation with the 
cntical functions of waking consciousness also shunted out for 
the most pnit, so that internal tensions the repressed hut regnant 
strivings of the unconscious, could find vicarious expression m the 
s> mbolism of the dream A vicarious outlet of this kind, he held, 
makes its appearance in sleep because the mind’s forces of inhi- 
bition are also dozing Illicit impulses consequently would be ex- 
pected to meet with less resistance from such a somnolent con- 
science 

An analogy may help chrify this Freudian, outlook If the 
tensions of the unconscious be likened to denizens of the under- 
world reluctant to come out of hiding into the bright light of day 
time reality where the police might see and recognize them, then 
the bright light would be analogous to the consequences of exter 
nal stimulation, both visual and auditory, and the police would 
be comparable to the critical goads of conscience which tend to 
pievent one from yielding to morally repugnant cravings In 
terms of later Freudian theory this policing function of conscience 
was attributed to the superego and the hide out of the dynamic 
denizens of the psychic underworld of the unconscious was known 
as the id In brief, because sleep deactivates superego functions, 
frustrated id impulses have a better chance of expressing them 
selves in the drama of the dream 

To understand the drama of the dream, as Freud saw it, it is 
necessary to become familiar with certain distinctions he intro 
duced The story of a dream as it is told by an individual upon 
awakening is not the whole story nor the real story Such a story 
supplies what Freud called the manifest content of the dream He 
contrasted this with the latent content of the dream By revert- 
ing to the preceding analogy, the difference between these two 
kinds of content can be made clear An underworld crook would 
hesitate to come out of his retreat without disguising himself He 
might dress like a priest in order to throw off suspicion The 
priestly garb would then exemplify what Freud called manifest 
content, while the nefarious impulses lurking underneath this 
garb would illustrate the notion of latent content Freudian 
dream interpretation thus almost invariably calls for penetration 
of the disguise of the manifest content of dream imagery so as to 
get at the core of latent dream motivation 

In penetrating such disguises the Freudian detective is on the 
alert for certain characteristic dodges he attributes to the strategy 
of id impulses One of these is condensation or the process of 
giving expression to more than one impulse by means of a single 
dream image or symbol For instance, the desire to cut loose 
from rigid convention plus the desire to dominate over one’s ad 
versary in sadistically ruthless fashion may come to symbolic ex 
pression in the form of the Crooked cross of the swastika The 
process is akin to what psychoanalysts sometimes call overde 
termination, meaning that a multiplicity of motives may be re 
sponsible for a single act or a given symptom Another of these 
dodges or dynamisms is that of displacement or the shift of em 
phasis from a revealing symbol or figure to a neutral one For 
a woman to report experiencing a patnotic thrill as she perceived 
the British flag m her dream might serve as an example of this 
provided that in the course of her free associations to the idea of 
this flag she comes to confess a secret love for some Londoner 
named John The flag, the Union Jack, would then be Inter 
preted as a disguised expression of her unconscious longing for 
closer ties with John What was experienced as a patnotic thnll 
in the manifest content had been a more personabzed, libidinous 
thnll m the latent stage of its ongin Instead of expressing this 
erotic longing directly by means of a dream image of John, the 
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impulse was displaced from John to the seemingly harmless image 
of the British flag In actual dream interpretation the Freudian 
analyst thus has to work back from the symbolism of the manifest 
content to the motivational sources m the latent content In 
doing this he must not only guard against being misled by the 
distortions resulting from condensation and displacement but also 
against those caused by what Freud called secondary elaboration 
This refers to inaccuracies in the report of the dream as made by 
the dreamer in order to make the account more coherent or more 
plausible In other words, even the manifest content is apt to be 
distorted in the process of telling about the dream Significant 
items may be left out and new ones may be added quite uncon- 
sciously as the narrator strives to make Ins story more dramatic 
or more plausible Such secondary elaborations must be recog 
mzed and shipped iwav before the analyst can probe into the 
unconscious determinants of the dream 
As has alreadv been explained, this sort of piobmg is ac- 
complished by having the patient react to specific items in the 
manifest dream content with whatever ideas such items chance to 
arouse According to Freudian teaching the resuming tram of 
free associations will expose a track leading to the unconscious 
tension responsible both for some of the patient’s neurotic symp 
toms as well as some of the vagaries of his dream life Further- 
more as a result of analyzing a tremendous number of dreams, 
Freud found what he took to be a fairly stereotyped relationship 
between certain dream symbols and certain unconscious wishes 
He then felt justified in speeding up the process of dream in- 
terpretation whenever such fixed symbols occurred by decoding 
them immediately without having recourse to the often tediously 
circuitous free association route The vast majority of these 
standardized symbols were taken to be expressions of infantile or 
childish notions of sexuality Notions of this kind are especially 
subject to repression because their early manifestation tends to 
provoke the shocked or horrified disapproval of parents It does 
not take the young child long to learn of the strength and stern- 
ness of society’s code of sex taboos What he does not dare ex- 
press simply has to be repressed It is consequently easy to under- 
stand, say the Freudians, why so much of the dynamics of uncon- 
scious motivation lias to do with impulses barking back to the 
dawn of sex curiosity And it is precisely such impulses which 
Freud regarded as playing such an important role not only in 
neurotic behaviour, but also in dream symbolism 
Critique of Freud’s Theory — There can be no question about 
the brilliance, boldness and originality of Freud’s contribution 
to the psychology of dreaming Even though adumbrations of 
parts of his theory can be found m earlier writers, especially 
Plato, no previous worker dealt with dream phenomena with such 
profundity of psychological insight and with such speculative dar- 
ing No serious student of such phenomena can afford to neglect 
these insights and speculations Almost all modern studies are 
grounded m them This holds true even of those students of the 


subject who have seen fit to repudiate or modify the Freudian theory 
In fact, many who have taken Freud’s teachings as a port of embarka- 
tion have wandered far from their original psychoanalytic moorings 
This applies to such men as Carl Jung, Alfred Adler, William Stekel, 
Otto Rank and others Nor have the rank and file of nonpsycho- 
analytlcally trained psychologists given Freud’s dream theory their un- 
qualified endorsement But the thinking of all of them has been 
stimulated and fructified by the genius of Freud 
A whole volume would he required to furnish a detailed aicount of 
these divergent theories and these rejections and transformations of 
specific aspects of Freud’s Ingenious formulations and suggestions 
However, only a bare outline of the more salient points of contra 
versy can be Introduced here One of these points has to do with 
Freud's utilization of steieotyped dream symbols Almost an army of 
critics has attacked this teaching so that it seems safe to sav that 
practically all competent students reject this notion of fixed dicam sym- 
bolism To be somewhat more concrete the Freudian idea of the 
inevitable and certain phallic import of a snake symbol is no longer 
endorsed Sometimes, of course, such a symbol may hav e such import 
m a particular dream of a particular individual, hut not every nnm- 
festation of this symbol in the case of any individuals dream is to 
be linked with pballic implications as a routine interpretation After 
id!, a snake may be symbolic of deception or of undulation or of the 
phylum of reptiha or of the Garden of Eden or a host of other notions 
so that to restrict its symbolic «igmtieanct to representation of the male 


be applied to all other allegedly fixed dream symbols This means 
that dreams cannot be interpreted by consulting so called dream books 
purporting to supply a code of dream symbols 

Freud’s technique of getting at motivational determinants by means 
of free association has also been exposed to a barrage of criticisms 
Some critics have called attention to the difficulty of finding out when 
to cab a halt in the onward flow of the patient’s associations How 
is one to recognize the terminus of latent content? Others have mam 
tamed that even if latent content be reached by such a train of as 
sociations it would not follow that dream formation had taken the 
same associative pathway m the reverse direction For example, a 
woman mdy dream of a game of cards in which she holds four aces 
By means of free association the latter item may induce hei to 
think m successive fashion of the four horsemen of the Apocaly psl a 
eucalyptus tree, a shoe tiee, a shoe salesman and finally, the owner 
of a shoe store whom she met at a dance some months previouslv Let 
it be further assumed that she admits having found him a very attrac 
tive person Does it follow, the critics of tins point ask, that hi.r sup- 
posititious desire to “win the hand” of this attractive man expressed 
itself 111 the dream by the reverse sequence of associations going fiom 
the unconscious desire for the man, to a shoe salesman, to a shoe tree, 
to a eucalyptus tree, to the four horsemen of the Apocalypse and ending 
with the thrill of holding a hand with four aces? Evidence justifying 
an affiimative answer to this question has not been supplied to the satis- 
faction of these critics 

An additional phase of Freud’s theory to which many critics objected 
was his emphasis on unconscious infantile sexuality as a preponderant 
source of potent dream instigation These critics regard such em- 
phasis as decidedly exaggerated They would enlarge the scope of 
potential dream motivation to include thL entire gamut of man’s 
repertoire of lusts, aspirations, ambitions, fears cravings and strivings 
The life of conation both conscious and unconscious, is not to be 
compressed within the narrow confines of a child's frustrated sex 
curiosity 

It ought to be stated that Freud himself was not unmindful of some 
of these objections and sought to answer them It ought also to be 
stated that his followers no longer accept the early formulation of the 
theory in its orthodox form Few, if any, for instance, endorse the 
doctrine of fixed dream symbolism 

The attack on Freud’s theory has been severe, but there are basic 
features of his formulation which seem to have weathered the storm of 
adverse criticism These likely include Freud’s emphasis on the need 
for a distinction between manifest and latent content, the role of such 
dynamisms as displacement and condensation and what may possibly 
constitute his most penetrating insight recognition of dreaming as a 
dramatic projection and distorted expression of underlying personal 
conflicts By thus envisaging the dream as a product of motivational 
tensions Freud paved the way for the development of numerous other 
so called projective techniques for studying the complexities of human 
motivation These are methods calculated to induce people to reveal 
their inner preoccupations and personal conflicts by the kinds of stones 
they invent to account for the meaning of pictures shown to them, by 
the figures they project into meaningless graphic representations ot 
clouds or ink blots, by what they choose to draw or model when sup 
plied with crayons or clay or by the way m which children “play house” 
when manipulating dolls symbolic of a family group All such methods 
may be regarded as outgrowths of Freud’s teaching legaiding the 
psychological significance of the dream pliant isv 

A Bipartite Theory —It would be misleading to think of every 
dream as a projection of unconscious personality conflicts A satis 
factory theory of dreams must account for all dream phenomena As 
a consequence, the Freudian view requires supplementation In terms 
of a broad perspective dreams may be regirded as products of two 
sets of factors (1) the stream of sensory impulses that chance to spill 
over the heightened sensorv thresholds ot the sleeping person, and (2) 
motivational tensions which, figuratively speaking, are clamouring for 
expression By taking account of these two sets of factors it ought to 
be possible to explain the natmc ol all dreaming at least m terms of a 
first approximation to probable scientific fact 

Understanding of this bipartite approach to dream phenomena will 
be facilitated by consideration of one of the just mentioned projective 
techniques In confronting a person with an ink blot on a sheet of 
paper and asking him what the blot might be or what it makes him 
think of, two kinds of replies might be forthcoming 

By noting the outline of the blot he might find enough resemblance 
to the coast line of Australia to venture the guess that the blot can 
be taken to be a map of that continent Such a response is not so 
much a projection of the individual’s personal troubles as it is a 


product of his general intellectual background It is a product of what 
was previously described as the wbat-can-this-be type of mental set 
induced by strange or ambiguous stimulus patterns It is more or less 
implicit in every act of difficult perception such as trying to recall what 
friend a stranger seen on the tram resembles or, to revert to an earlier 
“lustration, what a strange noise coming from the attic might mean 
What people do under such circumstances is to try out various possible 
suggestions supplied by their background of relevant experience until 
thev stumble on something that fits the perplexing pattern The 
motivation back of such effort is often little more than intellectual 
curiosity of the kind Involved in solving crossword puzzles, watching 
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a steam shovel operate or reading the headlines of a newspaper 
No crucial personality conflicts are revealed bv perceptual acts of this 
sort Many dreams can be regarded as products of this hind of per- 
ceptual effort induced by the ambiguous nature of selfsory patterns ex- 
perienced by the sleeper More ambiguity occurs in sleeping than m 
waking because so much of the total pciceplual field is cut off This 
truncated stimulus pattern is not easily recognisable prcci ely because 
it is a distortion of the familiar whole of waking perception Even 
recognition of a whiff of cigar smoke may constitute a perceptual puz- 
zle foi the sleepu with the sensory setting so different from that of 
waking experience There is no visual appi ehension of a lighted cigar, 
no awareness of casual conveisution and no familiar feeling of sitting 
in a chair at the club Orientation with lespect to time and place is 
also apt to be warped or absent Instead the smell of smoke may be 
part of a dim awareness of cramped leg muscles and limp arm muscles 
plus incipient heartburn ft is this totality of a novel stimulus pattern 
to which the dreamer responds with the what-can it be attitude The 
consequent dream formation may be regarded as a series of tnal per- 
cepts — many of them bizaire — brought to bear on what unounts to a 
bizaire problem Trial percepts may therefoie be viewed as part of 
the stuff of which dreams are made 
The rest of the stuff the bipartite theory would utilize in accounting 
for dreams may also be exemplified by means of the ink blot technique 
Seeing the blot’s contour as a map of Australia merely served as an 
illustration of the psychological factors involved in the trial percept 
type of response However, if a dark smudge on the blot were to re- 
mind a subject of black despair or of sudden death or of the dark 
forces of evil or of ronspirators whispering in the night, then a dif- 
ferent set of psychological factors would be involved In such a case 
the subject would be projecting his own emotional disturbances onto 
the blot matenal Projection of this kind would constitute a species of 
tension release for him What he attributes to the blot would be 
more of a sign of what is going on within him than a description or an 
explanation of the blot as a visual object Under the circumstances it 
should be clear vv hy trial percepts are closer to perceptual reality than 
are processes of tension-release The tenuous nexus between provoca- 
tive stimulus and tension-release may account for the bizarre character 
of many dreams It is akin to the incongruity observable in connec- 
tion with many everyday emotional outbursts in which worried or ir- 
ritable people give vent to pent up feelings which arc touched off by 
annoyances disproportionately trivial as compared with the magnitude 
of the resulting emotional upheaval 
In the light of the bipartite theory dreams are products of tension- 
release and of trial peiccption Sometimes one set of factors may be 
responsible for a given dream, sometimes another set and often both 
sets of factois may be operating conjointly These possibilities can be 
illustrated by the familial dream of falling through space In extremely 
rare instances such a dream is indicative of a semicircular canal dis- 
turbance as has been demonstrated by checking on the dreams of 
patients so afflicted In a large number of instances, however, such 
dreams are consequences of passive shifts in the bodily position of the 
sleeper This has been shown by means of experimental study of the 
dreams of hypnotized subjects A slight deflection of the pillow, just 
enough to cause the subject’s head to slip a fraction of an inch, will 
suffice to produce a dream of diving with the body twisting in the 
direction in which the head was made to slip 
The foregoing examples illustrate falling dreams as trial percepts 
But such dreams may also be expressions of tension-release They may 
conceivably be unconscious outlets for suicidal tendencies or symbolic 
expressions of fear of failure or the lure of erotic temptation To il- 
lustrate by means of the last possibility let it be assumed that a passive 
shift of the head of some woman causes her to dream of falling off a 
precipice and landing in a muddy pool Subsequent analysis of the 
dreamer’s background, let it be further assumed, reveals a history of 
persistent struggle with a banal sex conflict Under the circumstances, 
m terms Of the bipartite theory', one might hazard the guess that the 
passive bodily shift touched off the trial percept of falling and that the 
moral conflict determined the emergence of the muddy pool as the 
terminus of the dream In verbal terms it would be as if the dreamer 
had said to herself, "If I yield to this desne, I’ll be like a fallen woman 
and end up m the mire of social disgrace ” It should thus be dear 
that many dreams may be products of both sets of factors stressed by 
the bipartite theory 

In conclusion, it should be noted that in terms of knowledge of the 
psychology of dreaming there is no way of telling irom direct scrutiny 
of a given dream whether to regard it as the consequence of a trial 
peretpt or whether it was a function of tension-release or whether both 
sets of factors were involved To settle questions of this sou the 
investigator must know more about the Inner life of the dreamer than 
bare knowledge of a single dream can supply The dream may be a 
“royal road to the unconscious,” as Freud taught, but it continues to 
be a winding and difficult highway on which the dream analyst must 
proceed cautiously lest he fail to steer dear of numerous psychological 
pitfalls In other words, a smooth, finished highway to and from 
dreamland still awaits scientific construction 
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DREDGES AND DREDGING Dredging is the name 
given to that branch of excavation which deals with the process 
of removing materials lying under water and disposing of them 
according to the requirements ot the work in hand The machines 
employed to that end are termed dredges (dredgers outside the 
US) and the term dredging plant covers not only the dredging 
machines themselves but much auxiliary apparatus employed m 
connection therewith 

Spurred by the demands for increased facilities for shipping, 
and assisted by the great advances of mechanical science, dredges 
developed rapidly from primitive tools to powerful and costly 
appliances 

Applications of Dredging — Although dredging machinery is, 
from the nature of its duties, mounted on floating craft in the 
great majority of instances, the term does not exclude sub 
aqueous excavation by plant mounted on land Dredging may be 
divided broadly mto two classes according to the object for which 
it is employed, viz , (1) as a means of removing matenal for the 
purpose of increasing existing depths of water or reclaiming low- 
lying ground, and (2) as a means of mining for making available 
earths useful in themselves or because they contain precious con- 
stituents 

Its field, however, covers a multitude of purposes within the 
bounds of these two mam divisions, and the following uses to 
which the plant may be put will illustrate the wide scope of dredg- 
ing operations 

Material Shifting Dredges — The creation and maintenance of 
satisfactory depths of water in harbours, docks, rivers and canals 
for the purposes of navigation, the removal of matenal for the 
foundations of marine and river works and for the preparation of 
sites for floating docks, the deepening, widening and straighten- 
ing of rivers to increase or conserve their discharging capacity, 
the cutting of drainage and irrigation canals, the removal of ma- 
tenal for the reclamation of low lying land or the formation of 
dykes, levees or dams 

Mining Dredges — The recovery of gold and culm from rivers 
or placer deposits, also platinum, tin and other heavy metals , the 
raising of gravel, sand and clay for building and industrial pur- 
poses 

Characteristics of Materials Dealt with.— Dredges have 
been constructed to deal, in varying degrees of efficiency, with 
anything from mud to rock The matenais when removed from 
the bottom are termed spoil and naturally occur in endless 
vanety of kinds and mixture of kinds In general, however, the 
natural basins of alluvial deposits forming the rivers and bays 
m which harbours and other manne works are mostly sited are 
the situations peculiar to dredging operations Sand and mud are 
the most common materials met in di edging forming the bulk 
of obstruction to navigation and of accumulations in and about 
harbours and river channels Materials other than sand and mud 
are more difficult to dredge Clay and loam ire classed as loose 
matenais but can scarcely be regarded as “free getting” since 
they may be somewhat difficult to dislodge from the apparatus 
when being discharged Further along the scale of compactness 
comes a wide and rather indefinite class of mixtures of loam and 
boulders in various degrees of cementation They are resistant to 
penetr ition and cause difficulty because of size of the boulders 
Gravel is often found in dense layers strongly compacted with 
sand, and this, together with indurated sand, is difficult to disln 




Diagrams showing dredges in action and methods of operation 
Flfl 1 — Action of bucket ladder Hopper dredge Flo 2 — Action of motion dredge Flo 3 — Aotlon of dipper dredge Fig A — Mining 
dredge for the recovery of tin Fig 5 — Moorings arranged for dredging a given area at one setting Fig 6 — Method of dredging on the 
walking spud system 


tegrate , but once penetrated, removal is comparatively easy Con 
glomerates, consisting of pebbles held together by natural forms 
of cement, and solid rock require either the application of exces- 
sive pow er in the dredging tool or previous disintegration by per- 
cussion or blasting, with subsequent dredging of the debris 
Classification of Dredging Plant — Dredges fall into two 
mam classifications according to the conditions under which they 
operate, viz, seagoing vessels and vessels for inland water serv- 
ice The former are generally shipshape vessels constructed as 
far as possible in the accepted manner for withstanding sea con- 
ditions and ocean voyages, and carrying their own propelling ma- 
chinery The latter class is of lighter construction partaking more 
of the bpx or pontoon form and generally lacking propelling ma- 
chinery Inland dredges are sometimes made portable for over 
land shipment hy bolting together a number of small pontoons and 
erecting thereon demountable machinery and equipment There 
are of course intermediate types and, in general, dredging vessels 
are constructed more strongly to withstand the working stresses to 
which they ire subject than \ easels for commercial purposes 
Mining dredges as a class are of the inland type A further clan 
ticatlon is possible in accord ince with the method of disposal 
Stntionarj d edges discharge tuur spoil into b'rgt. biouglit ilong 
sidv, or to nvrr bilks or 'horn either direct!' or tnroupli long 
shoots or pipes Hopper dn dges ret civ e the -p id i no i spuialh 
formed hold or hopper in the hull oi the d r eoge and whrn lull 
procetd to c ea or other convenient site to dump t’nr loul lhc 
in ( and dredge elass as a whole s of the -Ution uy Lvpt duI seagoing 
dredges treo f either tv pc actording io the paiurulir requirement 
of (he work ind situ-tion, and not inirt quenilj nnppcr dredges in- 
clude irringci iinlswhich ni'ke 'hem t lpdile oi w ork i g on i ithcr 


system 

Basic Types of Plant — The basic types of dredging machine 
are the bucket-ladder dredge, the suction, or hydraulic, dredge 
the dipper dredge, the grab dredge and the scraper dredge In 
addition, dredging often necessitates the employment of a vanety 
of auxiliary plants, and there are a number of appliances which, 
although not falling strictly within the definition of a dredge, in 
that they do no more than loosen without raising the spoil to the 
surface, yet serve to carry out in some measure, with the help of 
moving water, the work of dredging 

The Ladder Dredge, — The mam feature of the ladder dredge 
is a continuous chain of buckets running round a rigid frame 
called the ladder extending down from the ship to the bottom of 
the water, as shown in fig i The buckets run empty down the 
underside of the ladder, dig into the material as they tum round 
the end ind return full along the top side of the ladder On 
reaching the top, each bucket, as it turns over, discharges its con- 
tents into a shoot which conveys the spoil to the vessel’s own 
hopper, to a barge or, in some cases, to the shore The revolv 
ing members at each end of the ladder are called tumblers and 
the top tumbler drives the bucket chain The ladder of the typi- 
cal ladder dredge is hinged at the top to a high structure on 
the vessel, the height of which is regulated by the requirements of 
the discharging operation, and extends downward at an angle not 
exceeding 45° through an open recess or well in the hull, the 
lower end being supported by rope tackle which serves to adjust 
it to the dredging depth required or to raise it entirely when 
it is desired to steam away 

The Suction Dredge — The suction, or hydraulic, dredge, 
shown in fig 2, depends on quite different agencies for its opera- 
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tion Whereas the ladder dredge removes ind ruses the material 
mechanically, the suction or hydiauhc, dredge, as its name implies 
relies on suction to lift the material to the surf ice The device 
consists essentially of an airtight suction pipe, one end ot which 
is lowered to the bed of the sea or river, and the other connected 
with a centrifugal pump The latter comprises a casing within 
which an impeller, or fan, is revolved at high speed and by its ac 
tion evpels the contents, whether air or water outward from the 
centre through an outlet on the periphery or rim of the casing, 
thereby causing a partial vacuum at the centre, to which the sue 
tion pipe is attached The atmospheric pressure on the water 
outside proceeds to repair this vacuum by forcing water in through 
the only available route (viz, the suction pipe) and the water 
in its mid rush into the pipe agitates and carues with it a propor 
tion of solids In some situations, means are provided at the 
suction pipe end, or nozzle, of disintegrating or actually cutting 
the compact materials to enable them to come under the influence 
of the so called suction 

The Dipper Dredge — The dipper and grab dredges are also 
of the bucket type, but more intermittent in operation than the 
ladder dredge The dipper dredge is illustrated diagrammatically 
in fig 3 The principal features of the dipper dredge are the 
bucket and the arm to which it is attached the boom which 
supports and guides the arm and which is mounted on a turn- 
table so that dredging can be undeitaken around a wide arc 
and the load deposited to either side, the hoisting rope which 
passes over a sheave at the boom head and gives the required 
excavating movement to the bucket and the backing rope by 
means of which the vessel may be turned and moved forward 
using the bucket resting on the bottom as an anchor The bucket 
has a lunged bottom, the catch of which is released by a hand rope 
to dump the load To counteract the heavy digging reactions the 
vessel is made to rest on the bottom partly independent of water 
support on two anchor spuds, and a guide or poling spud is 
provided at the stem 

The Grab Dredge, — The grab dredge employs a slewing crane 
to operite its bucket, which is m two parts hinged together and 
controlled by levers and chains or ropes The bucket is dropped 
to the bottom in an open condition by means of one rope, digs m 
partially by virtue of its own weight and completes its bite by 
means of the strong leverage effected by the other rope on the 
two halves when the crane begins to hoist By holding on the 
hoist, or holding rope, and releasing the closing rope the bucket 
opens and discharges its contents Some grabs are specially ar- 
ranged to opeiate with one rope only, discharge being effected by 
means of a tripping device suspended from the jib head 

The Scraper Dredge — The scraper, or the dragline bucket 
dredge, is a form m which material is handled with a scoop sus- 
pended from a swinging boom The scoop is drawn toward the 
machine by a line attached to the front and a second line at the 
rear holding it at the proper angle to slice the earth away as it is 
mov ed forward When the scoop is filled, it is lifted to the point of 
the boom, both lines bemg kept taut, and is then swung around, 
on slacking the drag, or hauling line, the scoop dumps auto- 
matically 

Auxiliary Plant and Miscellaneous Appliances — There 
are two methods of dealing with rock under water British en 
gineers generally rely on the rock breaker, or cutter, whereas 
U S engineers use the drill boat The rock breaker consists ot 





purlers, grapnels, raaes ana harrows, metnanicai stirrers, waver 
jets and other devices for placing the material into suspension so 
that it may be carried away by river flow or by the ebb tide 


The Mining Dredge — The mining dredge for the recovery 
ril precious metals is gtntrilly an adaptation ot the liddu 
dredge It is ollcn to be lound it consider ible distinct' trovn 
a river, lnvmg cut its way through the land and deposited the 
spoil behind it m effect carrying with it the pool in which it 
floats A typical tin drtdge is shown in fig 4 lhc earth brought 
up by the buckets is discharged into a pertorated cylindiual 
revolving screen which disintegi ites it ind Ulows the heixnr 
tin laden soil to drop through the pertoi itions into a distributing 
box, while the large rough lnitcuals piss out Ot the scrt.cn mil 
are disthirged over the stern by 1 belt conveyor The soil Irom 
the distributing bo\ together with an ample supplv ot w ltei is 
led by shoots into pans in which it is agitiled by mechanic ilh 
operated jigs This opention illows the henvv tin to sink to 
the bottom of the pins while the lighter soil remuna in suspension 
in the water ind passes overbo ud through a tail shoot The met il 
is collected from the pans at intervals 

Prime Movers — Steam as a mode of power is particularly well 
adipted to the rough ind fluctuating chanctcr of the work of 
dredging Steim plant his been universally used and is compm 
tivelv simple and well undci stood while its mheicnt flcaibihlv 
enables it to iccummodate itself conveniently to the constantlv 
varying power rcquiremt nts ind to sust un a henv pressure on 
the tool when the latter his been brought to a de id stop by the 
seventy of the work Ihe internal combustion oil engine his 
found some application 111 situitions where economy of space and 
fuel ire vital considerations In general its lower range of flexi- 
bility and inferior capabilities of sustained power at low speeds 
together with the high pressures possible, necessitate the introduc 
tion of safeguards w hich oper ite to reduce the economy and con 
venience to be expected from its higher thermal efficiency and self 
cont lined character The diesel electric drive in which the oil en 
gme operates under favounble conditions as a prime mover for the 
electric secondary machinery, which drnes the v tnous motions, 
has found many apphe itions 111 recent y ears This dnv e possesses 
characteristics mote suited to driving operations thin the direct oil 
engine drive and is found to be economically comp ir ible to 1 ste im 
plant, even with the complication of elcctncil equipment The 
electric drive pure and simple is m use in the tin mining are is, 



Dipper dredge at work in a scide in culebra cut during the 

CONSTRUCTION OF THE PANAMA CANAL 

where many dredges are supplied through cables trom a central 
generating station 

Selection of Dredging Plant —It will be evident that the 
selection of dredging plant to satisfy the requirements of different 
localities and different circumstances needs the exercise of sound 
judgment The ladder dredge is eminently adapted for dealing 
up to great depths with all classes of material from mud to the 
softer varieties of rock, including small boulders, and of preparing 
a level bottom Its mechanism tends to make it heavy and 
cumbrous, with correspondingly heavy capital cost and upkeep 
charges It may, however, be regarded as the universal large 
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dredging tool and is preferred m a great number of cases where 
accuracy of work m a wide variety of materials is required and 
it can be kept fully employed, provided its bulk and widespread 
moorings are not of grave consequence The maximum dredging 
depth in sea works is 70 ft , and this the ladder dredge can tackle 
Some of the mining dredges, however, work down to 100 ft and 
more In more restricted situations and for less extensive projects 
the grab dredge generally proves more economical in first cost and 
upkeep, and is well suited to maintenance work and work of an in- 
termittent nature or in awkward situations The dipper dredge is 
as capable as the ladder dredge of dealing with all classes of ma- 
terials, and as a tool for really difficult individual tasks at depths 
up to about 50 ft has no equal because of the great force which 
can be exerted with the cutting edge of its bucket and the large 
capacity, sometimes up to 15 cu yd , of the latLer The grab 
dredge is not so powerful but can dredge at great depths exceeding 
any other type ind is eminently suitable for pioneer inland work 
The suction dredge succeeds when large quantities of soft ma- 
terials have to be dealt with, provided there is no objection to the 
large admixture of water Quantity, not quality, is its leading 
characteristic, for it effects its object m free flowing materials by 
excavating large holes in the bottom The irregularities are sub 
sequently levelled down by sea or river action, thus effecting an 
increase in the depth of water In the more compact sands a senes 
of high-pressure water jets around the nozzle serve to break up 
the material sufficiently, but in clay and similar substances a 
rotary cutter is required and serves to increase the accuracy of 
dredging to as great a degree as any dredge can attain By reason 
of the large quantity of water, often 90% of the total volume 
pumped, the suction dredge is relatively inefficient, but the opera- 
tion is continuous nnd has the valuable property of enabling, 
when required, the spoil to be discharged direct through a pipe 
system to considerable distances without expensive rehandling 
The scraper is in efficient form for shallow cuts over large areas 
It has a wide reach by the means of a boom and will excavate soft 
or fairly hard material The majority of all types of dredges have 
their excavating member so located m advance of the hull that 
the vessel can cut its own flotation 

Methods of Dredging — In the case of the bucket dredge, 
practically only one general method of dredging is pursued The 
vessel is moored by means of six anchors and chain cables set out 
as shown diagrammatically in fig 5 The head and stem moor- 
ings are much longer than the side moonngs, and the vessel 
swings to or pivots about the head mooring A and is dragged 
slowly transversely by one pair of side moonngs C and D On 
reaching the limit of the cut to that side the vessel is advanced 
about six feet by pulling on the head mooring, the stem hne being 
paid out to correspond, and the vessel is dragged across to the 
other side of the cut by side moonngs E and 1 , the other side 
moonngs C and D being paid out the while This operation goes on 
until the head chain becomes too short and the angles of the side 
chains tend to become ineffective, when the vessel is pulled back 
by the stern mooring B to commence a fresh series of cuts at a 
lower (lepth or, if the required depth has been reached, dredging is 
stopped for the time being and the whole of the anchors taken 
up and rclaid in a fresh position The depth of cut is on the 
average about *8 m and the handling of the moonngs is effected 
by steam winches The excellent control of operations which 
this method gives permits very accurate dredging In reality, 
the dredged area would at first present the appearance of a 
ploughed field with exaggerated furrows, but sea or current action 
» soon levels out the ridges 

Special Cases — The excavation of bridge piers, pits and work 
of a similar type, where the area to be excavated is limited and 
the depth is great, is usually done by some special form or method 
( See Caisson , Coffer-Dam , Well ) 

Influence of Tide and Weather— In a seaway the whole 
operation is highly skilled, since the dredging master must adjust 
the depth of his ladder to the varying tide level so as to keep the 
work uniform, and it will be appreciated that inclement conditions 
make it exceedingly difficult to maintain a level bottom In 
practice, work is not generally permissible when the swell attains 


about two feet in height, because of the structure’s being exposed 
to immense stresses from the ladder’s bumping on the bottom It 
will be apparent that this system of dredging constitutes a serious 
obstruction to shipping in a narrow waterway, more especially 
when barges are employed to remove the spoil, and that the opera 
tion of lifting and relaying moonngs on a fresh field is a heavy 
undertaking A hopper drecige will present less of an obstacle 
but loses, for dredging, the time occupied in transporting the 
dredgings to the dumping site and returning to its work When 
the hopper is full, the three forward chains are coupled together 
and let go, and similarly with the three stern moonngs, the ends 
being attached to mark buoys The operation of picking up these 
moonngs again and connecting them to the winches is also one of 
considerable moment 

Suction Dredging — The suction dredge operates generally 
on the same principles as the bucket dredge, but in some cases 
the six anchor moorings are dispensed with in favour of two 
“walking” spuds, placed abreast some distance apart at the stern, 
together with two forward side, or breast, moonngs, consisting 
of wire ropes and anchors In operation under this system one 
spud is let down to the bottom to act as an anchor, and the for 
ward end with suction pipe is swung by one breast mooring to the 
limit of the cut Their relative positioning brings the other spud 
in advance of the pivot spud, the former is let down to act as 
pivot, the latter raised and the dredge swung on a new advanced 
arc back to the opposite side of the cut by the other breast moor- 
ing The two spuds thus act as legs and the dredge “walks” 
forward The breast mooring lines or cables are usually attached 
to winches on the dredge and are run through sheaves to the shore 
anchors Fig 6 illustrates this method Through remote con 
trollers in a central control house the dredge operator can manipu- 
late the mooring lines and the two spuds without outside help 

Bar Dredging —A particular case in which a different method 
is employed is the dredging of a navigable channel through a sand 
bar blocking a river entrance Here large quantities must be 
removed under arduous open sea conditions, precluding in most 
cases the employment of such a rigid structure as a bucket ladder, 
or m some cases even the use of moonngs The suction dredge is 
eminently adapted to this work since its suction pipe can be made 
flexibly jointed, thus relieving the ship of any bumping stresses 
In those cases where the sand will not run freely to the suction 
pipe, the latter must be made somewhat more ngid and is fitted 
With a drag head or cutting edge The dredge steams slowly 
ahead, and the drag head slices off the matenal to a depth of 18 in 
or 2 ft to bring it under the influence of the suction pipe This 
is of course a rough operation since the result is simply the cutting 
of a senes of longitudin il furrows In such situations the bar is 
often of sufficient width to permit a full load’s being obtained ir 
one cut The drag method is also employed successfully where 
the area is large and the depth to be removed small, and it is 
capable of more accurate work than ordinary suction dredging 

Stationary Dredging— In the case of the dipper dredge, 
winch relies on spuds, no external moonngs are necessary The 
dredging machinery being arranged on a turntable, cuts are taken 
around an arc of about 90° or more while the vessel remains sta 
tionary The anchor spuds are then lifted and the vessel moved 
up to suit the next senes of cuts by means of the backing rope and 
the stern spud acting after the manner of a punt pole The 
anchor spuds are then reset and dredging operations continued A 
development of the suction dredge employs a suction pipe 
mounted on a turntable after the manner of a dipper dredge, and 
operates on a similar method the hull being kept stationary during 
the progress of each arc of cut either by moonngs or by spuds 
The grab dredge is another examine of this system of operation, 
but requires about three or four moorings only to retain and adjust 
its position at its work, the dredging reactions being purely vertical 

Determination of Work Done— The work done by dredges 
is measured either “in the solid” or “in the loose” (termed “meas- 
urement in-place” or “scow measurement” m the U S ) Measure- 
ment in the solid involves the determination by soundings taken 
before and after dredging of the levels of the excavation Meas- 
urement m the loose is based on a determination of the amount 
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of spoil actually issuing from the dredge, either from the known 
capacity of the barges or hopper used or, in the case of pipe line 
woik, by survey of the deposit Rough and ready methods based 
on known data are sometimes emplo>ed, such as by counting the 
rate at which the buckets travel on a ladder dredge, the number 
of dips or grabs per hour or estimation of the velocity of flow 
and percentage of solids in a pipe hne Spoil, originally lying 
closely compacted m its naturil state on the bottom, has been 
dug into, stirred up and mixed with water by the action of the 
dredging tool, hence a swelling, generally taken as 30% in the ab- 
sence of definite data, is observable in loose, or barge, measure- 
ment, as compared with solid, or place, measurement 
Disposal of Spoil — The disposal of spoil demands close con- 
sideiation since it has an important effect on the cost of dredging 
Where it is desired simply to get rid of the spoil, as in the im 
provement and upkeep of navigable channels, it is usually requisite 
to transport it considerable distances out to sea and deposit it in 
deep water from where there is little likelihood that it will find its 
way back under the influence of currents or sea action For this 
purpose a fleet of barges, either self propelled or towed, may be 
employed or the dredge itself conveys to sea the spoil which it ex 
cavates In each case the hopper bottom is formed of a number of 
doors which can be opened to allow the spoil to drop out The 
conditions determining the method to be adopted vary almost 
with every project Obviously, it is advisable to keep such an 
expensive item of plant as a dredge fully employed if at all possi 
ble, and the use of hopper dredges is resorted to only when at 
tendant barge traffic is either impracticable because of mclem 
ent conditions or hkely to cause serious additional obstruction 
to navigation in a busy and restneted waterway The hopper 
type is useful also m the smaller sizes for general maintenance 
work as a self contained unit In those cases where the distance 
to the dumping site does not exceed a mile or two or where the 
material is required for reclamation purposes, towed barges are 
used, while for long distances, large speedy self-propelling barges 
are necessary Tor the important work of reclaiming land the 
suction dredge and a long pipe hne are generally employed as long 
as free getting matenals are to be dealt with The portion of the 
pipe line from the dredge to the shore is made in sections 30- 
50 ft long, flexibly connected by ball and-socket joints so as to 
permit the dredge its necessary range of movement Each sec- 
tion of the pipe is earned on a pontoon and the floating pipe line 
connects to a shore delivery pipe line laid directly on the ground 
or mounted on trestles If harder matenals must necessarily be 
used or the conditions of exposure, or obstruction to navigation 
preclude the use of a pipe hne, it becomes necessary to employ 
a fleet consisting of a cutter-suction or ladder dredge and a spe- 
cial reclamation vessel with barges as the connecting links The 
reclamation vessel is m most respects equipped like a suction 
dredge except that its suction pipe is arranged over one side so 
as to dip into a barge, it is moored to a wharf or staging on the 
other side and its discharge pipe is flexibly connected directly to 
the shore pipe line By this means low-lying areas situated up to 
6,000 ft from the water front can be reclaimed, and at still further 
distances by the employment of boosting pumps 
Bibliooraphy — C Prelim, Dredges and Dredging (1911), T C 
Earl, Gold Dredging ( 1913 ) , Sergeant, Centrifugal Pumps and Suction 
Dredgers ( 1918 ), A, B McDaniel, Excavation ( 1919 ), F L Simon, 
Dredging Engineering ( 1920 ). G B Massey, The Engineering oj Ex 
cavation ( 1923 ) , P M Dekker, Dredging and Dredging Appliances 
( 1927 ) (A T C ,E J Q,X) 

DREISER, THEODORE (1871-1945), US author, was 
born at Terre Haute, Ind, on Aug 27, 1871 He attended the 
public schools at Warsaw, Ind , and for a bnef period Indiana 
university He then went Into newspaper work m Chicago, St 
Louis and Pittsburgh He began writing for various periodicals, 
engaged in editorial work, and became in 1907 editor in-chief of 
the Buttenck publications m New York city This post he held 
Until 1910 His first novel Sister Came, published in 1900, was 
suppressed, but not before it had aroused the admiration, for its 
unsparing and poignant realism, of Frank Nonas, the noted U S 
realist, and later in England of Arnold Bennett, H G Wells 
and Hugh Walpole Dreiser’s second novel, Jennie Gerhardt, did 


not, however, follow until 1911 It had been wntten is a iclief 
from editonal work, and its publication found Dreiser now de- 
voting himself entirely to hteratuie In igi" he brought out The 
Financier, the first of two book- based upon the earner of the 
traction magnate, Charles T 1 erkes I he second, The 7 itan, fol- 
lowed U119T4 In the year between Dieiser published 1 Traveller 
at Forty, an autobiographical volume, the truit of a first trip 
abioad The Genius, in 1915, was a long and detailed study of the 
ruthless type of artistic temperament This was followed by 
Dreiser’s first venture into intimate drama, Plays of the N ntnral 
and Supernatural, and the same vear, 1916 brought foith A 
Booster Hobday, based upon a revisiting of his native State Sub- 
sequent volumes included The Hand of the Potter, a tragedy 
(19x8}, Twelve Men (19^) , Hey, Rub-a Dub-Dub (1920), 1 
Book about Myself (1922), The Color of a Great City (1923) 
and A Gallery of Women (1929) The publication in 1925 
of An American Tragedy, based upon an actual American crime, 
brought Dreiser his first widespread popular recognition The 
novel was dramatized bv Patrick Kearney, presented by the 
Theatre Guild and proved the sensational play of the season 

Iheodore Dreiser was in 1929 probably the most important 
realist writing fiction in the United States, md this, in spite of the 
fact that he had been called the most suppressed and msuppress- 
lble writer m America,” and the more important fact that he could 
hardly be said to have achieved a style, his writing being often 
heavy handed and clumsj His large attempts, his close attention 
to detail, the cumulative effect he gamed by laborious presentation 
of the exact truth were qualities that would not m themselves 
account for the stature he attained is a novelist A greater 
quality than these is to be found 111 the deep human sympathy 
underlying his treatment even of the most sordid and sombre 
human affairs It goes hand in hand with a sinceuty that never 
swerved The manner of Dreiser’s wilting has been the subject of 
much criticism from an artistic point of view, but there is general 
agreement as to the value of his super-reportonal presentation of 
some of the most significant aspects of modem American civiliza- 
tion He built solidly the story, for the most part, of tragic lives, 
tracing their inevitable course every step of the way and refrain 
mg from any comment save that implicit in the lives themselves 
He achieved a remarkable detachment in his writing Dreiser died 
m Hollywood, Calif , on Dec 28, 1945 

A brother of Theodore Dreiser was the late P ml Dresser, the 
popular song writer A collection of his best songs appeared with 
an introduction written by Dreiser Further biographical and 
bibliographical materiU upon this novelist may be found in Bur 
ton Rascoe’s Theodore Dreiser (1925), in Bessie Graham’s The 
Bookman’s Manual (1924) and in H L Mencken’s A Book of 
Prefaces (19x7) (W R Be ) 

DRELINCOURT, CHARLES (1595-1669), French Prot 
estant divine, born at Sedan on July 10, 1595 became minister 
of the Reformed Church at Charenton His Catechism (Cat A 
chtsme ou instruction jamihbre, 1652) and Christian’s Defense 
against the Fears of Death ( Consolations de Fame fiddle conti e 
les frayeurs de la mort, 1651) became well known m England by 
means of translations, which were very frequently reprinted It 
has been said that Defoe wrote his fiction of Mrs Veal (A True 
Relation of the Apparition of Mrs Veal), who came from the 
other world to recommend the perusal of Drelmcourt on Death, 
for the express purpose of promoting the sale of the English 
translation of the Consolations, to the fourth edition of which 
(1706) his contribution is added Drelmcourt died on Nov 3, 
1669 

DRENTE (or Dkenthf), a province of Holland, bounded 1 
north and northeast bv Groningen, southeast by Germany, south 
and southwest by Overysel, and northwest by Friesland, area, 
1,028 sqmi, pop (1946) 269,769 Drente is a sandy plateau 
forming the nucleus of the surrounding provinces The sandy 
soil is covered with bleak moorland, patches of wood, and fen 
This is only vaned by the strip of fertile clay and grass-land 
which is found along the river banks, and by the areas of 
high fen in the southeastern comer and on the western borders 
near Assen The surface slopes from southwest to northeast, 
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where it ends in the ridge the Hondsrug (Dog’s Back) along the were sold to the government 

eastern border The watershed runs from east to west, along Owing to its geographical isolation, the development of Drente 
the line of the Orange canil The southern streams are all col has remained behind that of the other provinces of the Nether- 
lected at two points on the southern borders, namely, at Meppel lands, and the character and customs of the people likewise 
and Koevorden, whence they communicate with the Zwarte Water conservative Assen is the chief town In the south are Meppel 
and the Vecht respectively by means of the Meppeler Diep and and Koevorden Hooge\een, situated between these two, owes its 
the Koevorden canal The Steenwyker Aa, however, enters the origin to the fen reclamation which was begun here in 1625 
Zuider Zee independently The northern rivers all flow into Extensive fir woods have been laid out in the neighbourhood 
Groningen Zuidlaren, at the northern end of the Hondsrug, has an important 

History — The megalithic sepulchral mounds, the II unite- market The railway from Amsterdam to Groningen traverses 
bedden, particularly along the western edge of the Hondsrug Drente, branch lines connect Meppel with Leeuwarden and Assen 
suggest the early settlement of the region In the 5th and 6 th with Delfzyl 

centuries the country was overrun by Saxon tribes, and later on DRESDEN, a city of Germany, capital of the Land of 
was governed by counts under the Frankish and German kings Saxony, 71 mi ESE from Leipzig and in mi S from Berlin by 
In 1046 the emperor Henry III gave the countship to the bishop railway Pop (1939) 625,174, mainly Lutheran It lies 402 ft 
and chapter of UtTCcht, who governed it through the burgrave, or above the Baltic, in a broad valley on both banks of the Elbe 
chatelam, of Koevorden, a dignity which became hereditary after The prospect of cupolas, towers, spires and copper green roofs 
1143 in the family of Ludolf or Roelof, brother of Henbeit of is of striking beauty On the left bank of the river are the Alt- 
Bierum, bishop of Utrecht (1138-1150) After 1232 the count- stadt (old town) with old and new suburbs, and the Friednch- 
ship passed to Henry I of Borculo (1232-1261) In 1395 Reinald stadt (separated from the Altstadt by a long railway viaduct), 

IV (d 1410) of Borculo Koevorden was deposed by Bishop I red on the right, the Neustadt (new town), Antonstadt, and Alber 
enck of Utrecht, and the country was henceforth administered stadt Five fine bridges connect the Altstadt and Neustadt The 
by an episcopal official (amtmann) With its popularly elected beautiful central bridge — the Alte or Augustusbrucke — with 16 
assembly of twenty four Etten ( jurati ) Drente remained prac arches, built m 1727-1731, and 1,420 ft long, has been demolished 
tically mdependent In 1522 it was conquered by Duke Charles (1906) and replaced by a wider structure Up stream are the 
of Gelderland, from whom it was taken by the emperor Charles two modern Albert and Komgin Carola bridges, and, down stream, 

V in 1536, and from that time it became part of the Habsburg the Marten and the Eiscnbahn (railway) bridges 

dominions History — Dresden (Old Slav Drezga, forest, Drezgajan, for- 

Drente took part in the revolt of the Netherlands, but owing est-dwellers), which is known to have existed in 1206, is of Sla- 
to its poverty and sparse population, it had no separate repre- vomc origin, and was originally founded on the right bank of the 
sentation in the assembly of the states general It was subdued Elbe, on the site of the present Neustadt, which is thus actually 
by the Spaniards in 1580, but reconquered by Maurice of Nassau the old town It became the capital of Henry the Illustrious, mar- 
m 1594 Drente retained its local independence and had its own grave of Meissen, in 1270, but belonged for some time after his 
stadtholder At the general assembly of 1651 Drente unsuccess- death, first to Wenceshus of Bohemia, and next to the margrave 
fully claimed admission as a province After the deaths of of Brandenburg Early in the 14th century it was restored to the 
William II (1650) and of William III (1702) Drente remained margrave of Meissen On the division of Saxony in 1485 it 
for a time without a stadtholder, but in 1722 William Charles fell to the Albertme line, which has since held it Having been 
Henry, who had become pnnee of Orange, was elected His burned almost to the ground in 1491, it was rebuilt, and in the 
descendants held the office, whtch was declared hereditary, until 16th century the fortifications were begun and gradually extended 
the French conquest in 1795 In 1796 Drente at length obtained John George II , in the 17th century, formed the Grosser Garten, 
representation in the states general Between 1806 and 1813 and otherwise greatly improved the town, in the first half of the 
Drente, with the rest of the Netherlands, was incorporated m 18th century, Augustus I and Augustus II , kings of Poland as 
the French empire, and, with part of Groningen, formed the well as electors of Saxony, modernized Dresden The Neustadt, 
department of Ems Occidental With the accession of William I which had been burned down m the 17th century, was founded 
it was restored as a province of the new kingdom The province anew by Augustus I , he also founded Fnednchstadt The town 
was speedily conquered by Germans in invasion of May 1940 was bombarded in 1760 during the Seven Years’ War Napoleon 
Two industries have for centuries been associated with the made it a centre of operations in 1813, and one buttress and two 
barren heaths and sodden fens so usually found together on the arches of the old bridge were blown up The dismantling of the 
sand grounds, namely, the cultivation of buckwheat and peat- fortifications, begun by the French m 1810, was completed after 
digging The latter being directed also towards the diammg of the 18x7, and gardens and promenades made Many buildings were 
land and its subsequent use for cultivation The soil thus pre- completed or founded by King Anthony, from whom Antonstadt 
pared is, however, soon exhausted Potatoes, rye, oats, beans derives its name Dresden again suffered severely during the revo 
and peas arc cultivated In connection with the cultivation of lution of 1849, but all traces of the disturbances which then took 
potatoes, the by-products (spirits, potato meal, etc), are 1m- place were soon effaced In 1866 it was occupied by the Prussians, 
portant Furthermore, agriculture is accompanied on the sand- who did not finally evacuate it until the spring of the following 
grounds by the rearing of a poor type of sheep and cattle, which year There was a good deal of fighting m the streets during the 
assist Jit fertilizing the soil The breeding of pigs is also widely year of 1919 

practised Of the fen-colomes in Drente the best known are Situation and Buildings — Dresden is often called “German 
those of Frederiksoord and Veenlimzen Florence,” because of its situation, its art treasures and the edu 

Owing to the general condilion of poverty which prevailed cational advantages it offers Within two decades (1880-1900) the 
after the French evacuation early in the 19th century, attention capital almost at a single bound advanced into the front rank of 
was turned to the unreclaimed heath-lands m the eastern prov- German commercial and industrial towns, but while gaming m 
inccs, and the Society of Charity began by establishing the free prosperity i f lost much of its mediaeval aspect, and old buildings 
agricultural colony Of Frederiksoord, about 10 m N of Meppel m the heart of the Altstadt were swept away The Theaterplatz 
In addition, various industries, such^ as mat and rope making, m the Altstadt is especially fine 

and jute and cotton weaving were introduced. In later times The most imposing churches include the Roman Catholic Hof 
forest culture was added, and the Gerard Adnaan van Swieten kirche, built (1:739—1751) by C Chiaven, m rococo style, with 
schools of forestry, agriculture and horticulture were established a tower 300 ft high. It contains a fine organ and pictures, the 
To this colony were added those of Willemsoord and Kbloiue VII outside bemg adorned with 59 statues On the Neumarkt is the 
in Oveiysel, and Wilhelmin&soord partly in Fnesland The colony Frauenkirche, with stone cupola rising 3x1 ft , close to the Alt- 
of Veenouizen ties about 7 mi NW of Assen, and was founded markt, the Kreuzkirche, rebuilt after destruction by fire m 1897, 
by the same society in 1823, In 1859, ft# Veenhuizen estates also with a lofty tower surmounted by a cupola, and near the 



DRESDEN 




DRESDEN 6+9 


Postplatz the Sophienkirche, with twin spires In the Neustidt is 
the Dreikomgskirche (dating from the 18th centurj) with a high 
pinnacled tower 

The former royal palace m the Altstadt built in 1530-1535 by 
Duke George (and thus called Georgenschloss), was thoroughly 
restored between 1890 and 1902, m German Renaissance style 
The Georgentor has been widened, and through it, and beneath the 
royal apartments, vehicular traffic from the centre of the town 
is directed to the Augustusbrucke The whole is surmounted by 
-a lofty tower — 387 ft — the highest m Dresden The interior is 
splendidly decorated In the palace chapel are pictures by Rem 
brandt, Nicolas Poussin, Guido Rem and Annibale Caracci The 
adjoining Prinzen Palais on the Taschenberg, built in 1715, has a 
fine chapel, m which are various works of S Torelli, it has also a 
library of 20,000 volumes The Zwmger, begun in 1711 m the 
rococo style was intended to be the vestibule to a palace, but now 
contains a number of collections of great value Until 1846 it 
was open at the north side , but this space has since been occupied 
by the museum, a building m Renaissance style, the exterior of 
which is adorned by statues of Michelangelo, Raphael, Giotto, 
Dante, Goethe and other artists and poets by Rietschel and 
Hahnel, and it contains the famous picture gallery The Bruhl 
palace, built in 1737 by Count Bruhl, minister of Augustus II, 
has been in some measure demobshed to make room for the new 
Standehaus (diet house;, with its mam facade facing the Hof 
kirche, before the mam entrance there is an equestrian statue 
(1906) of King Albert Close by is the Bruhl Terrace, approached 
by a fine flight of steps, on which are groups, by Schilhng, repre 
senting Morning, Evening, Day and Night The terrace com 
mands a view of the Elbe and the distant heights of Loschwitz 
and the Weisser Hirsch, but the prospect has become somewhat 
marred, owing to the extension of the town up the river and to the 
two new up stream bridges The Japanese palace in the Neustadt, 
built m 1715 as a summer residence for Augustus II, receives 
its name from certain oriental figures with which it is decorated, 
it is sometimes called the Augusteum and contains the library 
Among other buildings of note is the Hoftheater, m the Renais- 
sance style, built after the designs of Semper, to replace the 
theatre burnt in 1869, and completed in 1878 A new town hall 
of huge dimensions, also m German Renaissance, with an octagon 
tower 400 ft m height, stands on the former southern ramparts 
of the inner town, close to the Kreuzkirche 

In the Altstadt the most striking of the newer edifices is the 
Kunstakademie The Albertinum, which was formerly the arsenal, 
originally built m 1559-1563, was rebuilt 1884-1889, and fitted 
up as a museum of oriental and classical antiquities, and as the 
depository of the state archives On the right bank of the Elbe 
in Neustadt stand many administrative buildings In the suburbs 
which encircle the old town are to be noted the vast central 
Hauptbahnhof (1893-1898) occupying the site of the old Boh 
mischer railway station, the municipal hospital and the exhibi- 
tion buildings 

The chief pleasure-ground of Dresden is the Grosser Garten, m 
which there are a summer theatre, the Reitschcl museum and a 
chateau containing a museum of antiquities, chiefly objects re- 
moved from the churches in consequence of the Reformation 
Near the chateau is the zoological garden, formed m i860 A 
little south of Dresden, on the left bank of the Elbe, is the village 
Rackmtz, in which is Moreau’s monument, erected on the spot 
wheie he was mortally wounded m 1813 The mountains of Saxon 
Switzerland are seen from this neighbourhood, and are much 
visited in summer 

Art — Dresden owes part of its fame to its splendid picture 
gallery, founded by Augustus I and increased by his successors 
at great cost It is m the museum, and contains about 2,500 pic- 
tures, being especially rich m specimens of the Italian, Dutch and 
Flemish schools The gem of the collection is Raphael’s “Madonna 
di San Sisto,” for which a room is set apart There is also a 
special room for the “Madonna” of the younger Holbein Other 
paintings with which the name of the gallery is generally asso- 
ciated are Correggio’s “La Nottc” and “Mary Magdalene”, 
Titian’s “Tribute Money” and “Venus”, “The Adoration” by 
Paul Veronese, Andrea del Sarto’s “Abraham’s Sacrifice”, Rem- 


brandt ’s “Portrait of Himself with Ins Wife sitting on his Knee’ , 
“The Judgment of Paris” and “The Boar Hunt,” by Rubens, Van 
Dyck’s “Charles I , his Queen and their Children ” 

Of modern painters, this magnificent collection contains master 
pieces by Tefreggcr, Vautier, Mi kart, Munkicsy, Tritz von 
Uhde, Bocklin, Hans Tlioma, portraits by Leon Pohle, Delaroche 
and Sargent, landscapes by Andreas and Oswald Achenbach and 
allegorical works by Sastha Schneider In separate compartments 
there are a number of crayon poi traits, most of them by Rosalba 
Camera, and views of Dresden by Canaletto and other artists 
Besides the picture gallery the museum includes a magnificent 
collection of engravings and drawings, arranged so as to mark the 
great epochs m the history of art A collection of casts, likewise 
in the museum, is designed to display the progress of plastic art 
from the time of the Egyptians and Assyrians to modern ages 
"lhis collection was begun by Raphael Mengs, who secured casts 
of the most valuable antiques in Italy, some of which no longer 
exist 

The Japanese palace contains a large public library with about 
3,000 mss and 20,000 maps It is especially rich m the ancient 
classics, and in works bearing on literary history and the history 
of Germany, Poland and France There are also a valuable cabi- 
net of coins and a collection of ancient works of art A collection 
of porcelain in the “Museum Johanneum” (which once contained 
the picture gallery) is made up of specimens of Chinese, Japanese, 
East Indian, Sfcvres and Meissen manufacture, carefully arranged 
in chronological order There is in the same building an excel 
lent historical museum In the Grunes Gewolbe (Green Vault) of 
the Royal Palace, so called from the character of its original 
decorations, there is an unequalled collection of precious stones, 
pearls and works of art m gold, silver, amber and ivory The ob 
jects, which are about 3,000 in number, are arranged in eight 
rooms They include the regalia of Augustus II as king of Poland , 
the electoral sword of Saxony, a group by Dmglmger, m gold 
and enamel, representing the court of the grand mogul Aurung- 
zebe, and consisting of 132 figures upon a plate of silver 4 ft 4 m 
square, the largest onyx known, 6f m by 2\ in , a pearl repre- 
senting the dwarf of Charles II of Spain, and a green brilliant 
weighing 40 carats The royal palace also has a gallery of arms 
consisting of more than 2,000 weapons of artistic or historical 
value In the Zwmger are the zoological and mmeralogical mu- 
seums and a collection of instruments used m mathematical and 
physical science The Korner museum contains numerous remi- 
niscences of the Goeth p -Schiller epoch, and of the wars of libera- 
tion (1813-15) 

Education —Dresden is the seat of a number of well known 
scientific associations The educational institutions are numerous, 
including a technical high school (with about 1,100 students), 
which enjoys the privilege of conferring the degrees of doctor 
of engmeenng, doctor of technical sciences, etc , a veterinary 
college, a political economic institution (Gehestiftung), with 
library, a school of architects, a royal and four municipal gym- 
nasia, numerous lower grade and popular schools, the royal 
conservatonum for music and drama, and a celebrated academy 
of painting 

Music — The orchestra attached to the Hoftheater, founded by 
Augustus II, became famous throughout the world, owmg to its 
masters, Paer, Weber, Reissiger and Wagner Symphony and 
popular concerts are held throughout the year m various public 
halls, and, during the winter, concerts of church music are fre- 
quently given m the churches 

Communications and Industries —Dresden lies at the centre 
of an extensive railway system, which places it in communication 
with the chief cities of northern and central Germany as well as 
with the southeast Here cross the grand trunk lines Berlin- 
Vienna, Chemnitz Gorlitz-Breslau It is connected by two lines 
of railway with Leipzig and by local lines with neighbouring 
smaller towns The navigation on the Elbe has largely developed, 
and, m addition to trade by river with Bohemia and Magdeburg- 
Hamburg, there is a considerable pleasure boat traffic during the 
summer months Among the more notable industries of Dresden 
may be mentioned the manufacture of china, of gold and sil- 
ver ornaments, cigarettes, chocolate, coloured postcards, per- 
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fumery, leather, lace, soap, straw plaiting, artificial flowers, agn 
cultural muhinery, paper, musical, photographic and other mstru 
ments There are several distilleries and breweries, com trade is 
carried on, and an extensive business is done in books and objects 
of art 

See Laid Hi, Gen litclUe der Ilaupt- and Rcitdcn^sladl Dresden 
(2 vols, Dresden, 1884-85), Prolss, Geschiehlc des Hoflhealers M 
Dresden (Dresden, 1 Sly 7) , Schumann, Duhrer dutch die Kernel Samm 
lungen -11 Dresdin (1904), Word, Fuhrer dutch Dresden, Darnel, 
Deutschland (1894), Marv Kndell, Dresden History, Stage, Gallery 
(Dresden, 1908) , S Rune, Dresden und die Sadism he Schwir (Biele- 
feld [171 pi, 1913), O Trautman, Altcndresden, Nr lies Arduv fur 
Sachsischt Geschichte und Ulerlumikunde, Bd 40, p 78-94 (Dresden 
19 5) , O L Schmidt "Die Uesiedlung des siehsmhen Elhktssels und 
die Anfange von Dresden,” Ncues Irdtio fur sarhsisclic G esc Inch te, und 
illerlumskundc, Rd |8, p 31-60 (Dresden, 1927) 

BATILE OF DRESDEN 

The battle of Dresden, the list of the great victories of Napo- 
leon, was fought on Aug 26 and 27, 1S13 The intervention of 
Austria in the War of Liberation uul the consequent advance of 
the Allies under the Austrian field mirshil Prince Schw irzenberg 
from Prague upon Dresden, recalled Napoleon from Silesia where 
he was engaged against the Prussians and Russians under Bluchtr 
Only by 1 mrrow margin of time, indeed was he able to bring 
bick sufficient troops for the first day’s bitllc He detached a 
column under V tnclunme to Ihe mountains to interpose between 
Schw iranberg and Prague (see N/veoLroMic (ami mcns), the 
rest of the irmy pressed on by foieed marches foi Dresden 
aiound which a position for the whole army had been chosen and 
fortified, though at the moment this wis held by less than 20,000 
men under Gouvion bt Cyr, who retired thither from the moun 



tarns, leaving a garrison m Komgstem, and had repeatedly sent 
reports to the emperor as to the allied masses gathering to the 
southward The battle of the first day liegan late in the afternoon, 
for Schwarzenherg waited as long as possible for the corps of 
Klenau, which formed Ins extreme left wing on the Treiberg road 
At last, about 6 p w he deuded to wait no longer, and six heavy 
columns of attack adv anted against the suburbs difended by St 
Cyr and now also by the leading treiops of the mam army 1 hree 
hundred guns covered the assault, and Dresden was set on fire 
m places by the cannonade, while the Trench columns marched 


unceasingly over the bridges and through the Altstadt On the 
right the Russians under Wittgenstein advanced from Stnesen, 
the Prussians under Rleist through the Grosse Girten, whilst 
Prussians under Prince Augustus and Austrians under Colloredo 
moved upon the Mocnnski redoubt, which w is the scene of the 
most desperate fighting, and was repeatedly taken and retaken 
The attack to the westward was earned out by the other Austrian 
corps, Rlenau, however was still far distant In the end, the 
Irench deicnces remained unshaken Ney led a counterattack 
against the Allies’ left, the Moczmski redoubt w is definitely recap- 
tured from Colloredo, and the Prussnns were driven out of the 
Giosse Garten The coup of the Allies had failed, for eveiy hour 
siw the arrival of fresh forces on the side of Napoleon and at 
length the Austrian leider drew oft his men to the heights again 
He was prepired to fight another battle on the morrow— indeed 
he could scarcely have avoided it had he wished to do so, for be- 
hind him lay the mountain defiles, towards which Vandamme was 
marching with all speed 

Napoleon’s plan for the 27th was, as usual, simple in its outline 
As at Tnedland, a ravine separated a part of the hostile line of 
b itlle from the rest The villages west of the Plauen ravine and 
iven Lobda were occupied in the eirly morning by Gen Metzko 
with the leading division of Rlenau’s corps from Treiberg, and 
upon Metzko Napoleon intended first to throw the weight of his 
attack, giving to Victor’s infantry and the cavalry of Murat the 
tisk of overwhelming the isolated Austrians The centre, aided by 
the defences of the Dresden suburbs, could hold its own, as the 
events of the 26th had shown , the left, now under Ney, with whom 
served Ktllermann’s cavalry and the Young Guard, was to attick 
Wittgenstein’s Russians on the Pima road Thus, for once, Na- 
poleon decided to attack both flanks of the enemy His motives in 
so doing have been much discussed by the critics, Vandamme s 
movements, it may be suggested, contributed to the Trench em- 
peror’s plan, which if carried out would open the Pirna road Still, 
the left attack may have had t purely tactical object, for in that 
quarter was the rami body of the Prussians and Russians, and 
Nipoleons method was always to concentrate the fury of the 
attack on the heaviest masses of the enemy, % t , the best target 
for his own artillery A very heavy rainstorm during the night 
seriously affected the movements of troops on the following day, 
but all to Napoleon’s advantage, for his more mobile artillery, re 
inforced by every horse available m and about Dresden, was still 
able to move where the Allied guns sank in mud further, if the 
cavalry had to walk, or at most trot, through the fields the oppos- 
ing infantry was almost alway s unable to fire their muskets “You 
cannot fire, surrender,” said Murat to an Austrian battalion in the 
battle “Never," they replied , “you cannot charge us ” On the ap 
pcarance of Murat’s horse artillery, however, they had to sur 
render at once Under such conditions, Metzko, unsupported 
either by Klenau or the mam army beyond the ravine, was an easy 
victim Victor from Lobda drove m the advanced posts and as- 
saulted the line of villages Wolfmtz-Toltschen, Metzko had to 
retire to the higher ground south-west of the first line, and Murat, 
with an overwhelming cavalry force from Cotta and Burgstadl, 
outflanked his left, broke up whole battalions, and finally, m con- 
junction with the renewed frontal attack of Victor’s infantry, 
annihilated the division The Austrian corps of Gyulai arrived too 
late to save it 

Meanwhile Ney on the olhei flank, with his left on the Pillmtz 
road and his right on the Grosse Garten, had opened his attack 
The Russuns offered a strenuous lesistance defending Seidmtz, 
Gross Dobritr and Reic.k with their usual steadiness, and Ney wis 
so tar advmccd that several generals at the Allied headquarters 
suggested a counter attack of the centre by way of Strehlen, so 
as to cut off the French left from Dresden This plan was adopted, 
but, owing to various misunderstandings, failed of execution Thus 
the Allied centre remained inactive all day, cannonaded by the 
Dresden redoubts One madent only, but that of great impor- 
tance, took place here The tsar, the king of Prussia, Schwarzen- 
berg uul a very large headquarter staff watched the fighting from 
1 hill near Racknitz and offered an easy mark to the French guns 
In default of formed bodies to fire at, the latter had for a moment 
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ceased fire, Napoleon, riding by, half carelessly told them to le 
open, and one of their first shots, directed at 2 000 yards range 
igainst the mass of ofliccis on Lhe skj line, mortally wounded 
Gen Moreau, who wis standing by the emperor Alexander A 
council of war followed The tsar was for continuing the fighL, 
Sehwarzenberg, however, knowing the exhaustion of his troops 
decided to retreat As at Bautzen, the Trench cavalry was unable 
to make any effective pursuit 

DRESDNER BANK The Drcsdnei Bank was established 
in Dresden Germany, in 1872 by a syndicate headed by Eugene 
Gutniann It became Germany’s second largest commercial bank 
as the result of a long concentration process, which reached its 
peak during the banking crisis of 1931-32, when the bank was 
reorganized and absorbed the Darmstadter und National Bank 
After the 1932 reorganization, the bank had a capital of RM 
1 50,000,000, most of which was held by the German government 
Even though the stock was transferred to private investors in 193/, 
the Dresdner Bank continued to be very closely bound to the Na 
tional Socialist government 

The assets of the bank increased from RM 2,800,000,000 in 
1938 to RM 6,700,000,000 in 1943 More than three fourths of 
this increase consisted of government securities, which accounted 
for 53% of total assets in 1943 

The head office of the bank was established in Berlin m 1881 
In 1941 the bank had 194 branches and 174 agencies, 82 of the 
latter were located in Berlin Particularly before and during 
World War II, the bank developed an extensive foreign s> stem 
with branches in a great many countries, including Turkey, Egypt, 
Czechoslovakia, Poland and Rumania, in addition, it obtained con- 
trolling interests in many foreign banks 

The bank had close relations with numerous industrial enter 
prises Important firms such as Fnedench Krupp A G , Robert 
Bosch GmbH, Rheinmetall Borsig A G and Norddeutcher 
Lloyd were represented on its board of directors 

The head office of the bank m Berhn was closed in 1945, and its 
branches in eastern Germany liquidated In western Gcimany, 
its branches were temporarily reorganized into ten independent 
banks in each province, with new and different names lor each, 
in 1952 they were consolidated into thiee independent banks, 
each covering a different section of the country, and mteilocking 
directorates were forbidden The Diesdner Bank, as such, no 
longer exists (H A Ar ) 

DRESS (from the Tr dresser, to set out, arrange, formed 
fiom Lat dtreitus, arranged, dmgeie, to direct, arrange), a sub 
stantive of which the most usual meaning is that of clothing or 
costume in general, or, specifically, the principal ouler garment 
worn by a woman The verb “to dress” has various applications 
which can be deduced from its original meaning It is thus used 
not only of the putting oil of clothing, but of the preparing and 
finishing of leather, the preparation of food for eating, the appli 
cation of cleansing and healing substances or of bandages, to a 
wound, the drawing up in a correct line of a body of troops, and, 
generally, adorning or decking out, as of a ship with flags In the 
language of the theatre the “dresser” is the person who looks after 
the actor’s wardrobe and assists him m the changing of his cos 
tumes 

INTRODUCTION 

The subject of dress 111 its currently accepted meaning of 
clothing is Of far wider application than appears at first sight 
To the average man there is a distinction between clothing and 
ornament, the first being regarded as that covering which satisfies 
the claims of modesty, the second ns those appendages which 
satisfy the aesthetic sense This distinction, however does not 
exist for science, and indeed the first definition involves a fallacy 
of which it will be as well to dispose forthwith 

Modesty is not innate m man, and its conventional nature is 
easily seen from a consideration of the different ideas held by 
different races on this subject With Mahommedan peoples it is 
sufficient for a woman to cover her face, the Chinese women 
would think it extremely indecent to show their artificially com- 
pressed feet, and it is even improper to mention them to a 


woman m Sumatra and Celebes the wild tubes consider the 
exposure of the knee immodest, m central Asm the finger Lips, 
and in Samoa the navel are similarly regarded In Tahiti and 
Tonga clothing might be discarded without oftence, provided the 
individuil weie tattooed, and among the Canbs a woman might 
leave the hut without her girdle but not unpainted Similarly, 111 
Aliska women felt great shame when seen without the plugs they 
carried in their lips Europeans are considered indelicate in many 
ways by other races, and a remaik of Peschfl is to the point 
‘Were a pious Mussulman of Terghana to be present at our balls 
and see the bare shoulders of our wives and daughters, and the 
semi embraces of our round dances, he would silently wonder at 
the long suffering of Allah who had not long ago poured fire and 
bnmstone on this sinful and shameless generation ” Another point 
of inteiest lies in the difference of outlook with which nudity is 
regarded by the English and Japanese Among the latter it has 
been common for the sexes to take baths together without clothing, 
while in England mixed bathing even in full costume, is even now 
by no means universal Yet in England the representation of the 
nude in art meets with no reproach, though considered improper 
by the Japanese Even more striking is the fact that 111 civilized 
countries what is permitted at certain times is forbidden at others, 
a woman will expose far more of her person at night, in the ball 
room or theatre, than would be considered seemly by day in the 
street , ind a bathing costume which would be thought modest on 
the beach would meet with reprobation in a town 

Modestv theicfore is highly conventional, and to discover its 
origin the most primitive tribes must be observed Among these, 
in Africa, South America, Australia and so forth, where clothing 
is at a minimum, the men are always more elaborately orna 
mented than the women At the same time it is noticeable that 
no cases of spinsterhood are found, celibacy, iare as it is, is 
confined to the male sex It is leasonable, therefore, to conclude 
that ornament is a stimulus to sexual selection, and this con 
elusion is enforced bv the fact that among many comparatively 
nude peoples clothing is assumed at certain dances which have 
as their confessed object the excitation of the passions of the 
opposite sex Many forms of clothing, moreover, seem to call 
attention to those parts of the body of which, under the conditions 
of Western civilization at the present day, it aims at the conceal 
ment, certain articles of diess worn by the New Hebrideans, 
the Zulu Xosa tribes, certain tribes of Brazil and others, are 
casts m point Clothing, moreover — and this is true also of the 
present day — almost always tends to accentuate rather than to 
conceal the difference between the sexes Looking at the question 
then from the point of view of sexual selection it would seem 
that a stage in the progress of human society is marked by the 
discovery that concealment affords a greater stimulus than 
revelation, that the fact is true is obvious, — even to modern eyes 
a figure partially clad appears far more indecent than a nude 
That the stimulus is real is seen in the fact that among nude races 
flagrant immorality is far less common than among the more 
clothed, the contrast between the Polynesians and Melanesians, 
living as neighbours under similar conditions, is striking evidence 
on this point Later, when the novelty of clothing has spent its 
force, the stimulus is supplied by nudity complete or partial 

One more point must be considered there is the evidence of 
competent observers to show that members of a tribe accustomed 
to nudity, when made to assume clothing for the first time, 
exhibit as much confusion as would a European compelled to 
strip in public This fact, considered together with what has been 
said above, compels the conclusion that modesty is a feeling merely 
of acute self-consciousness due to appeinng unusual, and is the 
result of clothing rather than the cause In the words of Wester- 
marck “The facts appear to prove that the feeling of shame, far 
from being the cause of man’s covering his body, is, on the con 
trarv, a result of this custom, and that the covering, if not used 
as a protection from the climate, owes its origin, at least in a great 
many cases, to the desire of men and women to make themselves 
mutually attractive ” 

PRIMITIVE DRESS 

Primitive adornment in its earliest stages may be divided into 
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three classes, first the moulding of the body itself to certun 
local standards of beiuty In this otegorj nnj be placed head 
deformation, whieh reached its extreme development among the 
Indians of North West Amcriea and the ancient Peiiiuins, foot 
constriction is practised bv the Chinese, tooth chipping imong 
many Afriein tribes, and wust compression common m Europe 
it the present day Manx forms of deform ilion, it may be re 
marked in passing, emphtsize some mtunl physic il characteristic 
of the people who praclise them Secondly, the application of 
extraneous matter to the body, as painting and tattooing, and the 
laismg of ornament il scars often by the introduction of foreign 
maLtcr into flesh wounds (this prictice belongs partly to the first 
category also) Thirdly, the suspension of foreign bodies from, 
or thtir attachment to, convenient portions of the body This 
category , by far the 1 irgest, includes c lr , nose and lip ornaments, 
head dresses, necklets, armlets, vvustlcls Ieglets, anklets, fingtr- 
and toe lings and girdles The last ire important, as it is from 
the waist-ornament chiefly th it what is commonly considered 
clothing at the present day has been developed 

Setting aside for the moment the less impoitant, historically, 
of these, nearly all of which exist m Western civilization of the 
present day, it will be as well to consider that form of dress which 
is marked by the greatest evolution It is generally supposed 
that man originated in tropical or subtropical latitudes, and spread 
gradually towards the poles Naturally, as the tempciature became 
lower, a new function was gradually acquired by his clothing, that 
of protecting the body of the wearer Climate then is one of the 
forces which play an important part in the evolution of dress, 
at the same time care must be taken not to attribute too much 
influence to it It must be remembered that the Arabs, who inhabit 
an extremely hot country, are very fully clothed, while the Fueg 
mns at the extremity of Cape Horn, exposed to all the rigours of 
an antarctic climate, have, as sole protection, a skm attached to 
the body by cords 

Dr C H Strata divides clothing climatically into two classes 
tropical, which is based on the girdle (or, when the attachment 
is fastened round the neck, the cloak), and the arctic, based on the 
trouser This classification is ingenious and convenient as far 
as it goes, but it seems probable that the trouser, which also has 
the waist as its point of attachment, may itself be a further 
development of the girdle Certainly, however, m historical times 
the division holds good, and it is worthy of remark that one of 
the points about the northern barbarians which struck the ancient 
Greeks and Romans most forcibly was the fact that they wore 
trousers Amongst the most northerly races the latter garb is 
worn by both sexes alike, farther south by the men, the women 
retaining the tropical form, farther south still the latter reigns 
supreme No distinct latitude can be assigned as a boundary be- 
tween the two forms, from the simple fact that where migration 
in comparatively recent times has taken place a natural con- 
servatism has prevented the more familiar garb from being dis- 
carded, at the same time the two forms can often be seen within 
the limits of the same country, as, for instance, in China, where 
the women of Shanghai commonly wear trousers, those of Hong- 
Kong skirts The retention by women in Europe of the tropical 
garb can be explained by the fact that her sphere has been mainly 
confined to the house, and her life has been less active than that of 
man, consequently the adaption of the arctic dress has been in 
hex case less necessary But it is noticeable that where women 
engage in occupations of a more than usually strenuous nature, 
they frequently don male costume while at their work, as, for 
instance, women who work in mines (Belgium) and who tend 
cattle (Switzerland, Tirol). The retention of the tropical pat- 
tern by the Highlanders is due directlj to environment, since the 
kilt is better suited than trousers for walking over wet heather 

Another factor besides climate which has everted i powerful 
influence on dress— more perhaps on what is commonly regarded 
as "jewellery' 1 as distinct from “clothing”— is superstition Doubt- 
less many of the smaller objects with which primitive man 
adorned himself, Cspecialij trophies from the animal world, were 
supposed to exert some beneficiil or protective influence on the 
Wearpr, or to produce m him the distinguishing characteristics 
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attributed to the object, or to the whole of which the object was 
a p irt Such objects might be imitated m other materials and by 
successive copying lose thur identity, or their first meaning might 
be otherwise forgotten, and they would ultimately exercise a 
purelj decorative function Though this factor may be responsible 
tor much, or even the greater part, of primitive “jewellery,” jet 
it does not seem likely that it is the cause of all forms of orna- 
ment much must be attributed to the desire to satisfy an innate 
aesthetic sense, which is seen m children and of which some glim 
meringb appeal among the lower animals also 
Sic E Westcrmarck, rite History of Human Marriage (London, 
iqoi) , Racinet le Costume histonque (Paris, 1888) C H Stratz 
Frauen kleidung (Stuttgart) (T \ J ) 

BABYLONIAN AND ASSYRIAN COSTUME 
c 3000-2000 B C — In Sumerian days (,,000-2000 b c ) Baby 
Ionian men wore a fringed garment of wool, known to us generally 
by the name of the kaunalcs (a graecized form of the classical 
period ) the wool seems to have been unspun, and probably the 
garment consisted merely of natural locks without the hide It has 
been conjectured that kamakes of feathers were also worn One 
shoulder was generally covered by this garment, the other left 
buc, but a long and heavy cloak, open in front, was often worn 
The feet were bare Men and women both wore their hair equally 
long Men dressed it in a catogan or chignon at the back, often 
with the addition of two plaited tails crossed at the back beneath 
the chignon and with their ends fastened over the forehead 
Women had lather more elaborate chignons, sometimes three, one 
at the back and two at the sides Priests had their heads shaven 
and performed certain rites stark naked, as also did the kings and 
great men, who on these occasions wore their hair down their 
backs Beards were occasionally worn Large hats with brims 
indicated a mark of dignity, and were worn by gods and kings 
Gods hid them adorned with horns Later on we find the kings 
and important personages wearing a turban consisting of a round 
cap with a thick band around it A tunic, sometimes sleeved, and 
long robes also came m Warriors wore conical copper helmets 
like the mediaeval bassinet, and carried shields and spears, a king 
could wear a gold helmet made m imitation of his own headdress 
(tomb at Ur) and use golden swords and javelins Copper breast- 
plates may also have been used Feet were generally bare , but m 
later days m Assyria sandals and elaborate high boots were worn 
A cylinder-seal of stone was carried, fastened to a great pm with 
lapis lazuh and round gold head, and used to fasten the garment 
It was also used as a stiletto, if needed Large-knobbed walking 
sticks were always tarried Herodotus correctly describes the 
seal and stick earned by every Babylonian Daggers had often 
gold and lapis hilts, sometimes even gold blades m early times In 
later days the well known Assjrian “Tiara” with its spike was 
worn by the kings, the bull horn headdress was given to gods The 
heavily ornamented robes of the Assyrian period are well known , 
the enormous earrings and necklaces, the elaborately curled hair 
and beards of the Assyrian have been familiar to us since the days 
of Layard The war-gear of the later period shows, of course, 
the development from copper to bronze and then to iron weapons 
the helmet taking the characteristic Assyrian peaked form, and m 
the 7th century it is crowned with the Graeco Carian crest 
adopted from the West Great round shields were carried and 
hauberks worn of metal plates or scales sewn on leather 
We have so few representations of Babylonian or Assyrian 
women, other than goddesses (who wear long flounced robes) 
that it is almost impossible to say much of their costume In the 
early period one sees them wearing a modification of the men’s 
kaumkes, with hair rather more elaborately dressed than the 
men’s ( sec above) and ornamented with nodding balls or flowers 
of gold and lapos on a comb-Uke ornament that was stuck into the 
catogan with a sharp ended shank Later on they wore a shape- 
less robe, with the hatr usually “down ” Assyrian women wore 
earrings of great length and weight like the men’s, and other 
adornments like theirs The Ur excavations have shown that the 
Sumerian women of 2,000 years before already used “vanity-cases’ 
of gold, with tweezers, earpick and head-scratcher complete 
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The Persians wore as court dress i modification of the As 
s> run Rear including the turn and curled hur and beard Their 
native headdress was a “Phrygian ' hood, sometimes worn with 
a veil or scarf across the mouth to keep the dust out, like the 
litham of the Tuareg Small felt hats, square topped 01 round, 
were worn as their descendants are to this day, a waisled tunic 
and gaily coloured pyjama trousers confined at the ankle, were 
characteristic of the Persian male costume, so far as it w is not 
influenced by that of Mesopotami i 

In later times m Persia we find the Sassanian lungs wearing 
e development of the old Persian dress, with high tiaras and'many 
chaplets and necklaces of beads, earrings, etc The hair was worn 
very bushy, over the shoulders, this was characteristic of the 
men We know little of what the Persian women wore 
MINOAN COSTUME 

The Bronze Age m Greece — rrom the contemporary repre 
sentations of the men and women of the Bronze age in Greece 
we can gather a very good idea of their costume The men wore 
a very scanty dress, considering the tict that m winter and in 
the mountains everv where in Greece the climate is sometimes 
cold It consisted principally of a waistcloth tightly folded lound 
the loins, sometimes with the addition of a conspicuous special 
sheath or codpiece for the penis, and confined at the waist by i 
large and very tight belt Naturally the Cretans have unusually 
small waists, a characteristic of the race to this day This seems, 
judging by the universal testimony of the statuettes and wall 
paintings, to have been artificially accentuated from youth by 
tight belting, so that the men appear with waists like wisps It 

even seems probable that in the — — 

case of the young men the belt » M# 

was of metal, riveted on in boy 
hood, and retained till manhood, Vgs 
so that the young men had waists l sun 

artificially constricted to the size (*siS|S a Iwj B 
of those of small boys In mid \ 

die age it would seem that this \ tL'IT 

ring was removed, and the body Yif 4 \\ 

eventually assumed a normal (tg \ w 

form Statuettes of older men g| V 'M 

show them as somewhat obese | \Jz!a 

The women often wore the same ^, 0M H>LL — ■ 0 , c>tE - c - e 
constricting belt when young In thc »ct 
form it was generally bevelled Fig i — prince and the warrior 
Over the tight waistclout was warrior vase hasia triada 
worn a kilt, in court dress apparently ornamented by a hanging 
fringe of network (Knossos frescoes, etc ) This kilt, sometimes 
with the sheath showing, is carefully represented in the Egyptian 
wall-pamtmgs of the Keftian ambassadors to Egypt in the time 
of the XVIIIth Dynasty (see Egvpt) It was gaily ornamented 
with zigzag and other patterns, thus contrasting vividly with the 
white kilt of the Egyptians Sometimes this kilt is of considerable 
length, reaching to the calf of the leg, at other times it, or a 
development of the waistdout resembling our bathing-drawers or 


puttees, or high boots like those stul universally worn in thorny and 
stony Crete, of soft white leathei The arms and neck were deco 
rated with bracelets and necklaces of gold or silver, or stone and 
kyavos (glass heads) Then, next to the narrow waist, the most 
characteristic note of Mmoan male costume, the hair, was evidently 
worn at its full natural length Occasionally it is seen cut short, 
but this would seem to be so only in the case of mourning men 
and priests, the latter seem to have worn long robes, confined 


at the waist like those worn by the priestesses, and usuillv white 
Norm illy the nun wore the hair unshorn, and falling loose to the 
waist 01 below it on the top of the head it wis done up imo 
fintastic knots or curls (horns) which were carefully represented 
by the Egyptian artisLs as chai icteristic Fashion evidently dic- 
tated vinous modifications of this hairdressing, moie or less 
elaborate Sometimes part of the hair wis piled up m coils on 
the top of the head, while the rest hung loose about the body 
i (Tylissos figure Knossos frescoes, etc ) 

f Sometimes, in the case of vvarnois, it was 
all knotted up in a “bun” 01 chignon at the 
top or back of the head like that of a Sikh 
At other times it was twisted (plaited-') in 
a pigtail (Knossos relitf vasej or simply 
tied behind at the neck in 18th century 
fishion (Vaphio cup) or confined by bands 
or slides at the top or sides or back (Chief- 

A fresco (unpublished) in the Ashmo 
lean Museum shows it tied up in three 
sep irate bunches, one at the back of the 
neck, one at the top of the head and the 
third over the torehead Headgear was not 

common, but we have representations of 

r >o» schuckhart scHut a broad brimmed hat, the latei Greek 
" tc * v ‘ TI0 " s |M * C pLtasos (Leiden Museum, fig 4), and of 
fig z — dress of a small round caps evidently concealing a 
greek warrior in pro topknot A god (?) can wear a tiara, or 
cession on warrior ls shown wearing a high headdress of pea- 
vase mycenae cock ( 5 ) feathers (Knossos fresco) Metal 

helmets of Roman rather than of Greek form, with a domed 
crown, ear pieces and with a knob at the top were worn, sometimes 
with the addition of nodding crests, the foierunners of the \ 6 <t>oi of 
later days The hair is sometimes invisible, being evidently knotted 
beneath the helmet, or is shown falling down the hack, when it is 
worn (gladiators vase) We have representations of cuirasses on 
the clay tablets, but usually armour does not appear, or was pei 
haps of a laminated type like that worn by the Philistines, Shardana 
and other “Peoples of the Sea” in the Mediterranean area at the 
end of the Bronze age The shield was of a peculiar double shape 
like the figure 8, and reached from ankle to neck, replaced by a 
smaller round shield at the end of the period, which was of non 
Mmoan (probably central European — Hellenic) origin The usual 
weapons were a rapier like sword with decorattd hilt, though 
rarely (Mallia) a great broadsword appears (typical of the Philis 
tines and Shardana later, like the round shield and laminated body 
armour), daggers, and spear-heads of a peculiar rounded form 
somewhat resembling the mediaeval Japanese, bows and arrows 
with barbed metal heads, and slings were also used The Cretan 
shngers were always renowned The “Peoples of the Sea” who 
overran the Mmoan lands at the 

K o sQ £■• ^ i end of the Bronze age, coming 
- r perhaps from Europe, perhaps 

vH'A ' "Y / \/ (or partly) from the Caucasus by 

Sjal ul JR sea, wore characteristic headgear 

'a f\\ flu I t ' leir own ’ ^ ie Philistines a 
M ■ Jl Jb { high feathered cap, the Shardana 

' «oM ~ D»vit5 ih ^Tuliitih "Wt ~ mus a roun d helmet with crescent and 
i«t » v ball as insignia They may have 

Fig 3 — minoans in the tomb of shaved their heads or worn short 

USER AKON WITH MINOAN BULL hair, as lt ls never shown W 
RHVTON AND STAND, NG BULL „ ^ M , noan and the (shorter ^ 

early classical Greek (Iron age) fashion The kilt was common ■ 
to them as also to the Hittites of Anatolia 
During the early classical period, Greek men wore their hair 
long, but not so long as the Minoans Generally reaching the small 
of the back, it was worn either hanging in loose ringlets (some 
times with a band at the neck), or else braided in two plaits that 
were wound round the head (wo have no instance of this fashion 
m Mmoan times), rolled round a headband, or knotted in a 
Kpu$v\os at the back of the head Short hair did not come into 
fashion until the second quarter of the fifth century, after the 
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Persun wire, and then ht, retimed (except, ib now, ip the cise 
of priests) for 1,000 vens, throughout the classical Greek and 
Roman penods until the tall of the Roman Empire, when the 
“barbarian” fashion of long hur came m again A difference be 
tween Minoin and classical Greek costume is seen m the fact that 
the early Greek men often went more or less naked, they habitu 
ally exposed their peisons in a way that the Minoans never did We 
hare only one certain represent ition of a naked Mmoan, and he 
is swimming, and one doubtful, the “Blue Boy” or saffron gatherer 
on a fresco from Knossos There is none of women (see below) 
Women’s ban m the early Iron age was always worn hanging, 
in tresses, over the shoulders, sometimes confined at the neck by 
a band (For classical Greek dress see section “Greek and 
Roman ’ ) 

Mmoan women wore a heavy petticoat -like skirted and flounced 
garment leaching the ankles and a sort of short sleeved “zouave” 
jacket, sometimes with a tight belt like 
the men This dress was gaily ornamented 
with patterned designs The flounces of 
the skirt make it resemble curiously the 
lasbionable European skirts of the ’70s 
and '80s 

Breasts were exposed or protected by 
sheaths But no representation of a nude 
woman exists A cloak with a high “Me 
tlici” collar behind is represented On the 
head aie \arious forms of headgear, some 
limes a homed headdress (Petsofa), some 
times a high blunted conical polos (Knos- 
sos), sometimes a sort of flat turban Gen 
eraily the hair flowed loose, but is always 
represented as clipped considerably shorter 
than that of the men, which must have 
been unshorn from childhood, judging by 
its length, the hair of the women rarely 
reaches the waist It is not often knotted 
up or entirely concealed beneath the head- F,G 4 — bronze figure 
dress Bare heads were perhaps rare m the ?f T U , T U H . * EAR 1 N G A 
case of the women until the Late Mmoan 
period (c 1500 bc) when we see a court fashion of bare heads 
with the hair partly knotted behind, partly falling at the sides in 
comparatively short curls, the fashion much resembling that of the 
ladies of the courts of Louis XIV and Charles II , with perhaps a 
touch of the French Second Empire coiffure associated with the 
Empress Eugime (Knossos frescoes) With this golden diadems 
were often worn, of a type resembling those of classical times 
(ibtd, Mycenae, Tiryns frescoes) Neckhres of gold, lapis and 
glass of the peculiar Mmoan blue (kyanos), were of course worn, 
and possibly ear-rings by the womtn We have only one represen- 
tation of a man wearing ear rings, and that is doubtful (cupbearer 
fresco, Knossos) Egyptian and Asiatic men and women both wore 
ear rings and eat studs, the Egyptians from about 1500 B c , and 
not before Elaborate gold hairpins were used by the Mmoan 
women, golden hairpins of simpler form also by the men, as we 
see from their discovery with weapons m tombs of men at My- 
cenae They would of course be as necessary for the heavy male 
coiffure as for the women’s hair The women’s shoes are rather a 
doubtful point, probably their feet were usually unshod Priest- 
esses wore long walsted robes which were also worn by priests, ap- 
parently, or temple-musicians of the male sex, as in Lydia When 
they participated in the games, as in the religious sport of the 
bull-leaping (ravp-mOispia) the girls wore the young men’s dress 
• of tight belt and waistclout (Knossos fresco, etc 1 

Generally we know more of the male costume than the female, 
owing to the greater number of representations of men, and the 
fact of their double costume, for war as well as peace At present 
it is difficult, except in the case of tht women, to confine certain 
costumes to certain penods, as our knowledge increases it will 
be possible to do this as accurately a= we now can do it m the 
case of the Egyptians, with our much greater Egyptian material 

The female costume is even more unlike that of classical times 
than the male, though in the Early Iron Greek age women still 



wore a full skirt tightly confined at the waist, just as the men often 
wore a tight belt round the waist in the Mmoan fashion, but 
without any clout or sheath 

We have practically no repiesentations of children, so cinnot 
say whether their costume differed in any notable way from that 
of their elders An ivory figure of a boy god is shown with hair 
long, flowing from beneath his tiara, but much shorter than that of 
the men He wears the tight waist belt A head of a boy on a 
sealing has short hair 

Bibiiography — J L Myres, Ann Brit Sch Ath ix, p 361 ff 
A J B Wace, A Cretan Statuette tn the Filz uilliam Museum (Cam 
bridge, 1927) , H R Hall, Civilization of Greece m the Bronze Age 
(London, 1928) 

EGYPTIAN COSTUME 

Until the 1 8th Dynasty men in the way of costume wore a sim- 
ple white kilt, which under the 12 th Dynasty was often made very 
high, so that it beg m almost immediately under the armpits It 
was often starched and stiff in the case of persons of some rank 
Kings wore more particoloured garments, of the same general 
type, in aichaic days unconventional clothes were apparently 
worn by them, which later fell out of use In early days the 
natural hair was worn long, and the kings kept it m a linen bag 
of characteristic shape, to exclude the dust, with a pigtail behind, 
which in latei times was retained as a specifically royal head- 
dress, pigtail and all, although the head was really shaved and a 
short wig worn \\ igs were probably introduced very early, and 
it may well be imagined that the discomfort of thick and long 
hair m the Egyptian climate conduced to their invention We 
certainly find them in use as early as the Old Kingdom, and a 
fringe of false hair was found in a 1st Dynasty tomb at Abydos 
Under the 4th and 3th Dynasties a short wig of curls cut step wise 
was popular, wigless heads are rare Under the nth, we have at 
the British museum two companion figures of a noble wearing 
each a different type of kilt, and one a short wig, the othei a 
skullcap Under the 12th Dynasty the hair was kept shorn close 
to the skull rather than shaved, and the wig was of a longer and 
very conventional type, men are often represented without it 
Under the 13th Dynasty the wig grows longer still, and either it 
(or possibly the natural hair?) is dressed in three masses, one over 
each shoulder, the third down the back, something like contem- 
porary female fashion ( see below), but not plaited 

Under the 18th Dynasty the long nitural hair was commonly 
worn again, sometimes simply parted m the middle and combed 
down over the shoulders, but far more usually surmounted by a 
short wig, so that we see the natunl hair falling in front of the 
ears to the level of the chin or shoulder, while the short artificial 
wig above it is cut off diagonally across the ears, and forms a 
square fringe of curls 111 front Many men however undoubtedly 
shaved the htad, as of old, and wore nothing but a wig, usually 
imitating the combed wig and long hair fashion, the shoulder 
locks being stiff curls as artificial as the rest In the Ramesside 
period all men of position appear to have shaved the head and 
to have worn wigs of this type, 
priests now usually wear no wig 
This fashion now became univer- 
sal Under the Bubastites the 
“step" form, which had continued 
sporadically since the time of 
the Old Kingdom, came m again 
generally Under the Saites at 
first a modification of the Rames- 
side wig, later a full rounded 
lorm was usual besides the archaistic “step” form Under the 
Ptolemies and Romans Egyptian men seem to have generally dis- 
pensed with wigs, appearing always with carefully shaven crowns 
Boys at all times preserved the ancient juvenile fashion of shav 
ing only part of the head, generally the left side, and wearing a 
single thick plait of their own hair over the right ear, hanging 
below the shoulder, wigs were an attribute of manhood Royal 
princes of mature age wore an mutation of this lock to indicate 
their filial relationship to the king and a particular rank of priest 
wore it combined with a short wig over the rest of the scalp, 
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through a hole m which the plait emerged, as a religious vestment 
Caps, or hats, except occasionally a light skull cap, were not 
worn till Roman days Peasants habitually wore their natural 
hair more or less long, and usually worked naked or with but a 
close fitting waist clout, as they do to-day Under the 18th 
Dynasty men’s dress became more elaborate, over the waist 
clout or kilt a long linen robe was worn, carefully fluted or 
gauffred, depending from just below the r 
navel, while a cape or semi sleeved jacket 
of similar material covered the shoulders f 
Necklaces were worn more commonly 
than before, and such things as bangles, 
while ear-nngs or ear-studs were now in- 
troduced from Asia and were worn after 
the middle of the dynasty as ordinarily by 
men as by women The studs (of rosette 
shape) were large and made a great hole , 
m the lobe, which is always indicated in ™“ r| ° F T *"* TE “ ° F ™« 

the statuary of this time, and found on fig" H b— the headdress 
the mummies Later on, after the 20th of a philistine 
Dynasty, these great ear-studs were no longer worn by men, 
and after the 22nd women also seem to have given them up 
But small ear-nngs were certainly worn by men as well as by 
women under the Saites, though the piercing of the lobe necessary 
for them was not noticeable enough to be represented in the 
statues Shoes, or sandals of reed or palm-fibre were now usual 
for the better classes , earlier the feet had always been bare 
The elaborate dress of the 18th Dynasty persisted with little 
alteration till Ptolemaic times, although under the Saites men 
are often represented archaistically as wearing only the kilt, as 
under the Old Kingdom In Roman times a new fashioned gar- 
ment with dagged borders leaving one shoulder bare, was intro- 
duced The royal crown proper , which remained the same 
from the 1st Dynasty till Roman times, was composed of two 
parts, the upper, white, for Upper Egypt, and ^ , red, for 

Lower Egypt A peculiar blue royal helm, was introduced 
under the 18 th Dynasty ” 

Women — The early dress of women was a close-fitting gar- 
ment, often blue, with a yoke over the shoulders and a “hobble” 
skirt Wigs were early worn over the natural hair which is shown 
parted in the middle beneath it m a 4th Dynasty statue in the 
British Museum Except under the 13th Dynasty, when the men’s 
coiffure was as long as that of the women, the women’s wigs were 
always longer thad the men’s Under the 12th the hair, real or 
false, was worn m a peculiar style, in two masses, bound with 
gold, and turned up and out- 
wards at the ends on the breasts 
These masses were mostly of 
small plaits This coiffure con 
tinned till the 18th Dynasty, 
when it was succeeded by a more 
flowing coiffure of plaits and 
curls Certainly women some- 
times had shaven heads beneath 
their wigs like the men, but the 
natural hair was no doubt com- "I,™'*?" 100 " TM * , “ I ■ , A “ A “ ,,,A 
monly worn long by them, Fig 7— side of the painted 
whereas it never was by the men pottery larnax from crete 
after the pre-dynasbc period except possibly under the 13th and 
certainly under the 18th Dynasty Towards the end of the 18th 
Dynasty fashionable women took to exposing their shaven polls, 
which they never had done before, dropping the use of the 
wig altogether Queen Nefertiti wore a high cap or polos 
on her shaven crown, with tnfidae or ribbons hanging from it 
behind, but her daughters are represented with shaven, and what 
is more, deformed skulls, it is evident that the pracbce of 
elongating the female skull m childhood rather on the style of the 
Botocudos Indian of Brazil, the Incas or the Solomon Islanders, 
was fashionable at the ‘Araama period This fashion seems not to 
have persisted for any length of time, but the royal women 
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certainly continued to shave their heads, and go without wigs, 
in order to wear certain headdresses with convenience, for a 
long time afterwards The female mummies of this and later 
time usually exhibit a mixture of real and false hair when the 
“hair” is not wholly a wig But one woman, an unknown person 
buried m the tomb of Amenhotep II , has very long natural 
hair Small girls often wore part of their natural hair plaited at 
the side to signify youth like the boy’s sidelock, or even often had 
their heads partially shaved in complete imitation of the boys 
The older tight dress which we see represented till the end in the 
case of goddesses, gave way under the 18th Dynasty to a more 
gracious costume of gauffred linen, on much the same lines as 
that of the men, but of a more flowing and robe like character 
Particoloured robes are worn by queens Necklaces, ear studs, 
sandals, etc , are the same as the men’s, though the women do not 
wear sandals so often as the men This general costume continued 
till the end, when colours came in, m the late Roman period 
elaborately patterned caped or shawled garments were worn 
Women often seem to have worn a lily on their heads, and both 
sexes at festivals were fond of placing a lump of highly scented 
unguent on the head, which is carefully represented in the tomb 
paintings and stelae In Roman times women (and men at feasts) 
wore large wreaths, Greek costume was then no doubt largely 
worn by both sexes Otherwise only the queens wore anything in 
the way of a headdress (see above) (H R H ) 

GREEK AND ROMAN 

Sources of information about the dress of the ancient Greeks 
and Romans are to be found in their literature, their sculpture and 
their painted vases Existing examples, though mostly provincial 
and late in origin, are also of some historical interest In primi- 
tive times, among both the Greeks and Romans one voluminous 
cloak was thought sufficient dress for a man, and even m later 
tunes it was the only garment regarded as indispensable A tunic 
or shift was nevertheless worn by men, women and children At 
first it appears to have been sleeveless, but individual fancy and 
variations due to colonization or conquest caused much diversity 
in apparel Among the Romans the tunic was often ornamented 
The tumca palmata was worn at triumphs Men of senatorial rank 
wore a tunic with a double stripe in purple down the front ( tumca 
laticlavia) Knights had a narrow stripe from each shoulder 
downwards (tumca angusttclama) In this latter form the tunic 
went into common use A man’s linen tunic of Graeco Roman 
tunes from Egypt has the two purple stripes as well as double 
sleeve bands Other tunics found in Egypt were more richly 
adorned One for a child has m addition a roundel on each 
shoulder, and two others both on front and back. In course of 
tune the simple slit for thrusting the head through was shaped 
or cut away in front Two tunics were sometimes worn, as time 
passed (and probably always among the peasantry) no other 
garment was considered necessary 

The cloak, worn over the tunic, varied much at different times 
and places Among the Greeks it usually took the form of a large 
oblong cloth wrapped about the body so as to envelop it from the 
neck to the ankles The Romans used a similar garment, known 
as the pallium But the distinctive Roman cloak was the toga, a 
large cloth m the form of the segment of a circle (rather less than 
a semi-circle) worn with the straight side uppermost One end 
came forward over the left shoulder reaching nearly to the ground 
The garment was then passed round the back, ttver (or under) 
the right arm, and across the front, the other end being thrown 
over the left shoulder to fall behind There were variations m 
manner of wearing and in shape according to time and place 
The toga was laid aside when there was work to be done In * 
later times it became a ceremonial garment, gradually losing its 
amplitude until it was no more than an ornamental band worn 
over the shoulder by certam officials A few shreds of men’s and 
women’s garments, too incomplete to betray their form, have been 
excavated at various times from Greek graves of the 3rd to 
the 5th century bc m the Crimea They are chiefly of wool, 
though linen has been found (see Textiles and Embroid- 
eries) Though apparently Greeks and Romans both favoured 
undyed wool for garments, these speoimens from the Crimea 
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are mostly coloured (generally purple or green) Some are plain 
or striped, others have woven, emhroidered or painted designs 
The ornamentation includes deities, figures on horseback, chariots, 
birds, vines, honeysuckle and scrolls 

In Graeco Roman Egypt the cloak is oblong, and often of ample 
dimensions It is variously ornamented, with figures, animals, 
birds, fishes, trees, plants, foliage and conventional patterns The 
Roman cloak was put to a variety of uses It might be spread 
over a bed or couch or laid on the floor It served also as a 
shroud for burial 

Those found in Eg>pt have all been used at last for envelop- 
ing the dead The tunic and the cloak were the chief garments 
of Greek and Roman times, but various others were also worn 
m different places and on paiticulai occasions One among them, 
the chlamys, may be mentioned It was a kind of short mantle 
or scarf, apparently more ornamented (as a rule) than the 
large cloak 

In shape it seems to have been either a narrow oblong or 
the segment of a circle The garments of the Greek and Roman 
women were more voluminous than the men’s, but otherwise they 
did not differ greatly m classical times Instead of the toga, 
women wore the stola, with the pallium over it Men often went 
barefooted, but leather or wood sandals and buskins were worn 
Women wore shoes, and carried fans and parasols Knitted socks, 
and knitted or netted caps, hair nets and bags have been found m 
abundance m Egypt Caps of fur and leather, and broad brimmed 
hats, were worn on occasion Brooches, clasps and girdles were 
used, especially by the women, but the skill of the wearer in 
adjusting the cloak seems to have been chiefly relied on for 
keeping it in position 

MEDIAEVAL AND MODERN 

The tunic and cloak, which were the principal garments worn m 
Greek and Roman times, continued to hold their place, with modi 
fications, for many centuries As the tunic became the chief gar- 
ment, it was sometimes elaborately decorated One early Christian 
writer speaks of people wearing garments on which animals, for- 
ests, mountains or huntsmen were figured, while on others were 
biblical scenes Late pagan and early Christian garments, found 
m Egypt, have ornamentation of this nature 

Mediaeval — At the time of the Norman conquest of England 
the dress of men and women consisted of a couple of tunics and 
a loose cloak The chief innovation was the tight “chausses” or 
hose enveloping the legs, m classical antiquity trousers were a 
barbarian garb From the two tunics were evolved the jackets, 
pourpoints, jupons, jerkins and doublets of later times, and from 
the short cloaks the various over garments, often taking fanciful 
shapes m the middle ages Patterned materials were often used, 
though apparently not quite so much as they were afterwards It 
is probable that the initials and devices personal to the wearer, 
seen in the 14th and 15th centuries, were for the most part of 
embroidery They might occur once on the sleeve or shoulder, or 
♦hey would be powdered over the whole garment The laTge 
painted portiuil of Richard II of England in the sanctuary at 
Wcstnnn c *er Abbey shows his robe pondered w>ih crowned Rs 
and presumably the letters sometimes to be seen on the dresses 
of unidentified individuals m paintings and tapestries bad a per 
sonal significance Another portrait of this 1 mg, on the celebrated 
diptych in the possesion of the earls of Pembroke at Wilton, 
'hows his mantle covered with crouching hirts The white lurl 
was Ins personal badge and again it explains other instances of 
such deaicei, though it should be remembered that nnciful ruirc- 
sentations of this kmd formed part of the general ■■eperlon. of IhL 
pattern, designer m mediaeval limes By the middle of the 15th 
century, rich velvets, with variations of the lobed ' Gothic” pat- 
tern, often inwrought with gold thread, were much used for 
costume among the well-to-do 

Only a summary statement of the changes which dress went 
through during the middle ages and later times can be given here 
The following outline has more particular reference to England, 
but generally speaking it holds good for western Europe, and 
(where applicable) to America Some developments might occur 


eaiher in France or Italy, where many fashions originated, and 
they would tend to survive later in the north 

What may be described as “tailoring," as distinct from drap 
ing, comes into notice about the end of the 13 th century Gar- 
ments then begin to be shaped more to the body, leaving less 
liberty of adjustment to the wearer In the latter part of the 
14th century “daggmg” (the cutting of the edges of the garments 
into fanciful shapes) takes an exaggerated form, which it keeps 
for half a century or more 

For head-coverings the plain white wimple began to give way, 
towards the end of the r4th century, to elaborate head dresses — 
the horned, the mitre, the turban — culminating in the fantastic 
steeple headdress or “hennm” of the later 15th century, from 
France In the 14th century men wore a kind of hood turned 
sideways on the head This was followed by a closefitting cap 
which, towards the third quarter of the 15th century, was height- 
ened so as to resemble the Turkish “fez” after which it became 
lower and flatter 

Shoes, which in early tunes were for the most part of fur or 
leather, tied by thongs round the instep or ankles, gradually took 
form with sole and uppers approximately more or less to the 
shape of the foot, until m the 14th century a tendency to bring 
the toes to a sharp point is noticeable In the later years of this 
century the uppers were sometimes pierced in fanciful shapes 
Chaucer refers to this practice when he speaks of the priest Ab 
salon having “Paul’s windows carven on the shoes ” Shoes with 
Gothic tracery over the mstep were shown m the wall paintings 
representing King Edward III and members of his family, for- 
merly in St Stephen’s chapel at Westminster At the end of the 
century the shoes of Richard II are covered with quatrefoils and 
discs The “Cracowe” or “poulaine,” from Poland, with pointed 
toes of greatly exaggerated length, then followed, until at the 
end of the 13th century the fashion ran to the opposite extreme 

16 th and 17 th Centuries — In the first half of the 16th cen- 
tury took place the meeting of the French and English kings at the 
“Field of the Cloth of Gold ” This phrase only reflects general 
tendencies of the time, when fashionable men’s clothes were 
loaded with jewels, and they are said to have spent their fortunes 
upon their clothes Early in the 16th century the hose were 
divided into stockings (bas de-chausses) and trunk-hose (haut- 
de-ckausses) The trunk-hose went through various phases, looser 
or tighter, shorter or longer, following caprice rather than any 
progressive evolution 

The slitting of men’s sleeves at the elbow or shoulder, to display 
the garment underneath, was not unusual in the 15th century, but 
“slashing” in small parallel cuts is a feature of the next century 
By the time of Charles I the slashes became long slits, sometimes 
extending for practically the whole length of the sleeves, before 
disappearing altogether In the latteT half of the 16th century 
men's garments began to be "bombasted” with cotton-wool, hair 
or sawdust They form a contrast to the dress of Van Dyck’s 
sitters a few years later The air of elegant refinement, which 
must have been due m some degree to the dress itself, is so notice- 
able in this artist’s portraits, that far on m the following century 
painters would endeavour to recapture some of this glamour by 
representing their sitters m similar garb Women’s farthingales, 
in the latter half of the 16th century, extended their skirts to very 
ample size The euphuism of the time is reflected m dress, and 
exaggerated conceits form the subject of embroidery In a por- 
trait of Queen Elizabeth in the possession of the marquis of 
Salisbury at Hatfield house, her cloak is embroidered all over 
with human eyes and ears which, with a serpent on the sleeve, 
betokened the vigilance and wisdom of the wearer A more re- 
strained type of ornamentation, chiefly used for linen garments, 
such as tunics and men’s and women's caps, was done entirely 
in black silk thread Hence it gained the name of blackwork. 
It is said to have been brought to England by Catherine of 
Aragon Naturabstic flowers were a favourite motive, but badges, 
rebuses, book illustrations of enigmatic import, and all kinds of 
fanciful conceits were also included As time went on, richness 
was added by the use of heavy gold thread for stems and other 
details, and later in the century bright colours replaced the black. 
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In this form, chiefly for floral patterns, it survived well into 
the 17th century 

The development of the frill at the neck into the great starched 
and pleated ruff, with its supporting standard, is a noticeable 
feature of the time Completely encircling the neck at first, 
towards the end of the 16th century it was sometimes worn open 
m front Soon afterwards it was replaced by the falhng collar, 
but the encircling ruff and the open ruff were still worn well into 
the 17th century, as so many Dutch portraits bear witness 

Brims are added to men’s caps early in the 16th century, and 
modifications rapidly succeed one another In the second half 
of the century men and women wore higher and stiffer head 
dresses The 1 7th century brings in the “steeple” hat, and then the 
leather hat with broad brim and feathers The broad toed shoe 
with parallel slits or slashes is followed by a shoe m which the 
tilting at the heel begins A solid corked sole comes fust, then 
a space is cut through under the instep, to be followed by a 
separate heel piece 

Childien’s portraits show that it was customary to dress 
boys and girls, even those of a tendei age, very much m imitation 
of their elders 

About 1660 an important change took place in men’s garments, 
when coat and vest were first evolved as distinct garments m 
France This fashion was carried to England by Charles II At 
first the vest was long, reaching to the knees and sleeved The 
coat was slightly longer 

The coat and waistcoat of the present day are directly 
descended from these garments 

The trunk hose are full, though very soon after they might 
have been worn narrower, anticipating the buckled knee breeches 
of the 18th century About this time, instead of the natural hair 
falling to the shoulders, men took to wearing the large periwigs 
so charactenstic of the portraits of Louis XIV and his contem- 
poianes, at the end of the century they tower over the brow, 
giving added height to the wearer Cravats, often of rich lace, 
now replace the falling collar A notable fashion originating m 
France took its name from the battle of Steinkerque, fought in 
1692 The French officers dressing in haste, it is said, tied their 
fine lace cravats loosely about their necks This fashion spread 
to other countries, both for men and women, and lasted some 
years 

Women’s skirts were full at this time, and bodices were laced 
m front, sometimes with an embroidered stomacher Hat-brims 
were now cocked, developing at the end of the century into the 
three-cornered hat 

Muffs were earned both by men and women in the 17th cen- 
tury, and in various forms they continued m use by women well 
mto the present century Gloves first became conspicuous m 
the 1 6th century, when they were often elaborately embroidered 
and sometimes embellished with pearls and jewels as well In 
the 17th century, when the fnll at the wnst gave place to the 
turned-back linen cuff, large gauntlets were added to the gloves, 
giving scope for embroidery in the style of the time A pair of 
gloves was a customary gift at the New Year, and pains were 
taken to render them worthy of acceptance Such gloves were 
usually of leather, but subsequently various lighter materials 
were used, and gloves might reach beyond the elbow when sleeves 
were short 

18 th Century — At the beginning of the 18th century the 
skirts of men’s coats had become fuller and the sleeves had 
wide cuffs The sleeved waistcoat was shortened, and at times 
it was richly embroidered In course of time the sleeves disap- 
pear As the century advances a distant approximation to the 
frock-coat of later times is discernible, but the materials con- 
tinue to be rich Velvet, often woven in tiny diaper patterns, 
was much used When the material was plainer, elaborate em- 
broidery in silk, often embellished with glass pastes and spangles, 
was usual for fashionable dress During the course of the cen- 
tury, the skirts of the coat and the corners of the waistcoat were 
cut away m front, reducing the form more nearly to that of 
mommg-dress of the present day 

Embroidery was used for ladies’ dresses, especially for the 
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underskirts rendered visible by the open front of the dress The 
silk brocades of Lyons 01 Spitalfields, with floral patterns in bright 
colours, came into use Indian dyed or embroidered cottons, and 
Chinese painted silks, witnesses to the growing commerce between 
the maritime nations of Europe and the far east, were made into 
dresses, causing much searching of heart among weavers at home, 
who succeeded in getting restrictive enactments put into force 
Towards the middle of the century skirts became very ample, 
being supported by veiy wide hoops 

The sack or sacque, a loose dress falling straight from 
the shoulders, continued in use during the gieater part of the 
century It had originated about 30 years earlier, when Pepjs s 
Wife “first put on her French gown called a sac ” Later dresses, 
too, came from Fiance A letter of the year 1715 from Sarah, 
duchess of Marlborough to Lord Stair, ambassador at Pans, is 
still extant — asking him to obtain “two pair more of bodys and 
a nightgown” for hei, and a manteau and petticoat for her 
grandchild In the latter half of the 18th century women wore 
their hair, or wigs, dressed high above the head and powdered, 
and again men’s wigs became larger, but they were already 
doomed, and Pitt’s powder tax of 1795 piactically put an end 
to them 

19 th Century — By the opening of the 19th century, the 
change m men’s outlook had swept away much of the overloaded 
finery of the past and garments more supple and better suited 
for active life came into use Men s coats are cut away in front 
in a manner resembling the modern dress coat, the lapels are 
large and the collar is high and deep Waistcoats are short and 
cut square Knee breeches are lengthened into the modem 
trousers The cocked hat of the 18th century is replaced by the 
top-hat The old full dress, moreover, gradually gives way to 
what we now call the lounge suit, used more and more for all 
occasions 

Women’s dress at the opening of the century is marked by a 
graceful simplicity, with high waist and low neck A lower waist 
and puffed sleeves follow Meanwhile skirts were widening, 
until the “crinolines” took their most exaggerated form shortly 
after the middle of the century Then followed various adapta 
tions of 18th century styles About 1880 the projecting “bustle” 
at the back was m full popularity Fnnges, trimmings, flounces 
and long trains were m use during the latter part of the century 

BiBLiooHArHV — J R Ptanche, Cyclopaedia of Costume (1876) , A 
Racinet, Costume Ihstonque (1888) , Victoria and Albert Museum, 
Old English Costumes (1915), selected from collection formed by 
Talbot Hughes, F M Kelly and R Schvvabe, Histone Costume (1923) 
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FAR EASTERN 

The appearance, customs and personal characteristics of Chi 
nese, Japanese and Koreans are distinctly different, and this has 
consequently brought about dissimilarities m the dress Only 
within the last few decades when European costumes have to some 
extent been adopted, has there been any tendency to uniformity 
in style 

China — All classes in China wear a son (jacket) and koo 
(trousers), the combination being similar to the Western pyjamas 
There are three kinds of each — the single, the hned and the wadded 
with cotton, to suit the season of the year To the satt is attached 
a narrow collar-band The ma km is the ordinary jacket with 
loose sleeves for the common people, and the batshtn, a sort of 
vest, is worn over it The po is a long gown and the qua a larger 
and longer ma kua The po km is the official full dress of men, 
while the lung po, or dragon gown, was worn by the emperor at m 
State ceremonies There are several other gowns m use — the 
Chang san m summer, clnao m spring and autumn and tamtnou 
in winter When it is very cold the ptpao, or fur coat, takes the 
place of the tamtnou The to pang, another kind of overcoat of 
silk or fur, is worn by the wealthy 

There are all kinds of coats embroidered with dragons, moons, 
stars, hills, mountains, waters and flowers Each design has its 
peculiar symbolism, frequently it is a Buddhistic emblem or the 
representation of some philosophical concept, such as thfc “wayes 
of eternity ’’ The mandarins were specially privileged to ,wear 
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gold-embroidered clothes, and sometimes the emperor granted the 
nine orders of mandarins the distinction of wearing a peacock 
feather on the hat 

Red is a symbol for happiness, and thus we find the bnde wear 
mg an elaborate gown of red , the tassel on the top of men’s hats 
and the cord on their queues are red 

Japan. — In a d 283 two women weavers were sent from Korea 
to Japan to teach the making of figured silks and brocades The 
ho or ceremonial garment of the Japanese emperor and nobles, 
has an ancient origin, the Chinese seamstresses came to Japan, 
about ad 300 and made this with silk imported from China 
Emperor Yuryaku (ad 457—479) reformed the national dress and, 
in the reign of Emperor Suiko (ad 593), rank was signified by 
distinctive headgear a custom imitated from that of the Chinese 
Tang dynasty (a □ 618-906) Costumes were evolved for civil- 
ians, ecclesiastics and the militia, differing in colour, patterns, the 
length of sleeves and the style of hairdressing 

The kasane , or loose tunic, was worn with a short lower garment 
called the akome The hakama was a loose skirt reaching only a 
few inches below the knees over the shtta-gutsu, or socks The 
whole style of headgear was called suberakasht Kammuri, a cere- 
monial headdress, was secured by kanjashi, or pins and the 
yeboskt, or cap, was worn over it 
The ladies always wear the kmono, a loose gown with a neck 
piece called an ert, and long sleeves, the garment being fastened by 
a belt Since the Heian period (794-1159) women have in general 
dispensed with the hakama, and to day the female dress for social 
occasions consists of an underskirt, two or three outer garments 
and a haori, or interlined silk coat, over the upper part The obi, 
a belt about 3 yd long and 10 in wide, winds about the figure 
Men in rural districts are barefooted, seldom wear zori or the 
wooden clogs called geta, and m the hot season they wear almost 
no clothing The common jacket and trousers of cotton crepe, 
blue or white in colour, a large grass hat called kaza and straw zon 
are the ordinary dress 

Korea— Among the six departments of the Korean govern- 
ment was the board of ntes, whose duty was to regulate, describe 
and govern the ceremomal code of pohte society, including dress 
Koreans dressed according to their class, and in each class distinct 
costumes were used by those of different ages 
A chugon (jacket) and baji (trousers) are worn by all classes 
The tooroomakt, a long flowing tunic, goes over these to anywhere 
between the knees and ankles, the higher the man’s position, the 
more garments he wears All these are of varying thickness to suit 
the weather Women’s chugon do not descend to the waist, leav- 
ing space for a waistband, or hurtdi, which is embroidered and 
woven by hand (Y K) 

TWENTIETH CENTURY 

The evolution of modem feminine dress, corresponding closely 
to the emancipation of women at the beginning of the 20th cen- 
tury, provides one of the most captivating pages m the history 
of modem civilization One often considers ridiculous the fashions 
of other days, but one has only to live the past over impartially 
to understand that all changes in fashion are rungs in a ladder 
leading to an inconstant ideal 

Fashions of 1900-25 —In 1900 women wore fnlled under- 
clothes The body was imprisoned in a corset that pushed the 
bust forward and the lower part of the body out behind The 
Hair was dressed so as to follow the movement of the body The 
neck was stiffened by a collar with whalebone stays The sleeves, 
bodice and hat were trimmed with puffs and fnlls, details that at 
first view appeared useless but that helped to conceal the twisted 
line of tfie body This silhouette remained without appreciable 
change up to 1905 when a step back to fin de sikcle fashions oc 
carted Sleeves were again puffed at the top, bodices were shaped 
to a, point in front and the complicated dresses were covered with 
a profusion of puffs and fnlls The hat was perched on the side 
of the head above a display of hair extravagantly curled, it was 
frequently tnmmed with a duster of feathers, a mode of delicate 
bat trimming that, changing place very often, lasted until 19x4 
The high collar made almost its last appearance In 1909 a col- 


lar that freed the neck was popular During the same year the 
short skirt appeared for the first time in the 20th century, a short 
skirt, however, that would have seemed very long later Enor- 
mous hats were loaded with huge, falling feathers Already the 
silhouette was being slightly straightened , the bust was less bent 
and the body a little less deformed by the corset 

So far the few progressive changes in costume were the straight- 
ening of the silhouette and the freeing of the neck They prepared 
the way for the directoire fashions which, already having made a 
few timid appearances, began to reign definitively in 1910 A 
bloom of delicate and varied colours was obtained during this 
period by concealing the dress beneath a transparent tunic of a 
different shade 

Two years later, m 1912, under the influence of a few Russian 
ballets, the directoire began to orientalize itself Trouser skirts 
appeared, heads were turbaned and dresses of bright colours were 
trimmed with gold embroidery, pearls and diamonds After 1912 
dresses no longer hid the elegant woman’s feet and she began to 
match the colour of her shoes and dress The oriental influence 
transmitted by the theatre became, in 1913, dazzling The 
trouser skirt persisted next to the skirt tightly draped round the 
legs , it was surmounted by a short and puffed tumc which very 
often took the shape of a small crinoline 

The period from 1914 to 1920 was not notable in the history of 
fashion Only the year 1917 created a specific fine, the barrel 
dress, which was not seen the following year but which, for some 
time afterwaid, left its traces in a draped movement From 
1914 to 1920 there was nothing worthy of entry m the history of 
fashion 

In 1921 a new line, the low waist of the "flapper,” was found 
At the same time the skirt was lengthened slightly In 1923 the 
low waist dress was transformed into a straight dress called the 
tube dress, and from this was born the costume — the straight and 
short dress — which was generally unchanged to 1929 

At its birth in 1924 it was quite simple, so much so, indeed, 
that it demanded equal nmphcity m dressing the hair, which 
women began to cut like men Dresses being simple in shape and 
trimming, the femimne costume tended to fall into dullness 
Feminine elegance was saved by research in accessories and by the 
use of new materials The seeking of harmony in the smallest 
details proceeded further, appearing in the make up which in 
former days had been used simply to correct faults of nature 
(R De T E , X ) 

Fashions from 1925 to World War H— The uniformity 
which had nearly reached a banal monotony during the preceding 
years changed during 1928 to a silhouette with a great deal of 
movement The hemline began to dip in back until it almost 
reached the floor, particularly m evening gowns During the day, 
the “sports” feeling, which had continually increased during each 
successive year, became even more marked Physical exercise and 
intelligent diet had given the athletic figure of woman a slender, 
active look, and rhythm had taken the place of heartiness The 
hiphne remained moulded, with a flat front and back, while the 
waistline, above, was felt rather than defined Hats, which had 
completely covered the forehead and eyebrows, were begmmng 
to show them again 

By 1929 the hard silhouette of 1925 and 1926 was completely 
overthrown The higher waisthne and longer skirtline was, bit 
by bit, coming into being Sports clothes became longer— four 
inches below the knee being the popular length Trams on eve- 
ning gowns appeared, giving even greater grace to costumes, but 
the skirt remained short in front Clothes again became compli 
eated — almost fussy 

Then there followed the long skirts which at first women trailed 
through the streets in the daytime In the course of time the 
novelty of the long skirt was gradually adjusted and assumed its 
proper place, for evening The daytime skirt was worn seven or 
eight inches below the knee A softer treatment for bobbed hair 
ruled By 1930 the long skirt had at last a sure foothold The 
young so-called “flapper” had become submerged She had 
greeted as a new and exciting experience the feel of a long skirt 
swishing about her ankles Her coats were fitted at the waist, 
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her slouch became dignified rhythm, and legs and knees were 
hidden 

The year 1931 ushered m a very graceful and flattering era of 
spiral treatments in evening dresses that clung to the figure The 
motion picture had begun its powerful influence, and women were 
dramatizing their clothes far more than they ever had before In 
hibitions about colour were abolished Gaiety, a reaction from 
the drabness of former years became the exciting gesture of the 
day The financial crisis had caused a rather clever pseudo 
bravado It was considered chic to be poor Fewer clothes were 
m once overflowing wardrobes, which seemed to give an added im- 
pulse to inventive designers 

In the 1930s the pill-box hat, the beret, and the sporty felt were 
also introduced All of these had great popularity Hits tilted 
over the left eye Women remained slim and straight The 
evening gown with a high neck in fiont the low back and long 
sleeves became ever present, even on those occasions when, sev- 
eral years before, only the lowest ddcollete would have been cor- 
rect Gradually, too, a masculine note crept in Mannish suits 
were worn for daytime, sport coats were adapted from various 
masculine sources, and evening clothes displayed a definite mascu 
hne trend 

For daytime wear, shoulders began to play an important part 
in the trend of fashion Evening gowns displayed huge ruffled puff 
sleeves — a mode introduced by a popular motion picture In 1934 
the silhouette also encouraged the revival and adaptation of 
fashions of igio This rather florid, but amusing era, was recon- 
structed with a simplified modern treatment The clinging body 
flaring into a series of frothy flounces below the knee dominated 
the scene (G An , X ) 

World War II Fashions — During the abnormal period of 
World War II, fashion trends, like most other phases of life, were 
sharply influenced by or directly traceable to the cataclysm of war 
Silhouettes showed no remarkable variations The natural kind 
of hne which prevailed just before the war continued to prevail 
until well after 1943 Regulations limiting yardage in US 
women’s clothes had a great deal of influence m this respect 
Then, in 194s, out of Pans, there emerged a complete new trend 
toward roundness Shoulders and sleeves were padded to curve 
outward in big arcs, waists tightened to curve in, hips belled out 
by much padding and pleating 

Hemlines were a bit more active They crept up on daytime 
dresses m 1940, the US had taken over most of the world’s 
designing, and U S women liked to show off their legs Then in 
1941 came the ballet-length evemng dress, six or even ten inches 
above the floor 

Suits came close to establishing themselves as the paramount 
fashion of the war penod What was formerly a costume for 
tailored days in town became a uniform for 24 hours a day, seven 
days a week, everywhere Women m defense jobs or camp- 
following their husbands found one suit worth a half-dozen dresses, 
and infinitely variable by means of blouses and jerseys The suit 
Itself took to many forms and fabrics Only at the war’s end did 
women tire of suits 

Dresses, after succumbing to the influence of the Austrian dirndl 
for a while, began to become slim, tubular, reedy With the m 
troduction of the rounded line in 1945, however, all this changed 
to swelling curves and dolman sleeves 

“Separates,” something new and characteristically US m 
fashion, often substituted for dresses These were outfits of sev- 
eral pieces — skirt, jacket, shirt, halter, long skirt — which could 
be combined and vaned in numberless ways Evening clothes be- 
came slim and straight of line Wool was often used m dinner 
dresses, a new necessity in heatless houses and with the restricted 
use of automobiles the floor-length dress disappeared almost com- 
pletely 

Shoes staged their own revolution with the introduction of 
“flats,” ballet shoes and wedge shoes Women, while appreciating 
and envying the comfort of low-heeled shoes, had always resented 
their heavy “sensible” look and were now inspired by the success 
of espadnlles and peasant sandals 

In 1947 fashion made headlines with the change in hemline 
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and silhouette originating in Pans Day skirts were longer, about 
12 m from the floor, and evening skirts shorter Every natural 
curve in the woman’s figure was accented The “new look” as it 
was named by the press, called for natural, sloping shoulders tiny 
waists, rounded hips, often padded to increase the natural curve 

But the “new look” suddenly collapsed in 1948 In its place 
came another complete reaction Clothes were pared, chpped, 
cropped and chopped to the point of spareness Jackets were 
shorter and fitted till they were merely little buttoned bodices, nb 
tight Skirts were straight in front and at the sides, and any full- 
ness was at the back 

The end of 1949 found fashion apparently headed for a re- 
vival of the 1920s, but this rather extreme trend modified itself 
greatly by mid century Some silhouettes of the flapper age 
remained but were so modernized as to be hardly detectable 
The chemise dress was popular, but it was worn with a belt 
which allowed for a waistline, high or low, tight or loose 

Other reminiscent features in the early 1950s were the hel 
met hats, sleevelessness, dangle earrings, long ropes of pearls 
and the boyish wind swept coiffures that strongly recalled the 
flapper era 

DRESSER, m furniture, a form of sideboard The name is 
derived from the Fr dressoir, a piece of furniture used to range or 
dresser the more costly appointments of the table The appliance 
is the direct descendant of the credence and the buffet, and is, 
indeed, a much more legitimate inheritor of their functions than 
the modern sideboard, which, as we know it, is practically an 
i8th-centuiy invention It developed into its present shape about 
the second quarter of the 17th century, and has since then changed 
but Little 

As a piece of movable furmture it was made rarely, if at all, 
after the beginning of the 19th century until the revival of interest 
m what is called “farmhouse furniture” at the very beginning of 
the 20th century led in the first place to the construction of many 
imitation antique dressers from derelict pieces of old oak, and 
especially Irom panels of chests, and in the second to the making 
of avowed mutations 

The dresser conformed to a model which vaned only in detail 
and in ornament Its simple and agreeable form consisted of a 
long and rather narrow table or slab, with drawers or cupboards 
beneath and a tall upright closed m back arranged with a varying 
number of shallow shelves for the reception of plates, hooks for 
mugs were often fixed upon the face of these shelves Toward the 
end of the 17th century small cupboards were often added to the 
superstructure The majority of these dressers, were made of oak, 
but when, eaily in the Georgian penod mahogany came into gen- 
eral use, they were frequently inlaid with that wood , holly and box 
were also used for inlaying, most frequently m the shape of plain 
bands or lines A peculiarly effective combination of oak and 
mahogany is found in the dressers, as in other “farmhouse farm 
ture,” made on the borders of Staffordshire and Shropshire The 
excellence of the work of this kind in that distnet and in the coun- 
try lying west of it may perhaps explain the expression “Welsh 
dresser,” which is now no more than a trade term, not necessanly 
suggestive of the place of origin, but applied to all dressers of this 
type 

In Europe, they are most frequently found in the houses of small 
yeomen and substantial farmers, into which fashion penetrated 
slowly 

In the United States, the term dresser is more commonly applied 
to a piece of bedroom furmture consisting of a chest of drawers, 
or bureau, with a mirror attached — a sort of dressing table This 
application was no doubt brought about by its use as a convenience 
m dressing or attmng one’s self 

DREUX, a town of northwestern France, capital of an 
arrondissement in the department of Eure-et-Loir, 27 mi N N W 
of Chartres by rail, Pop (1946) 14,184 Dreux was the capital of 
the Gallic tnbe of the Durocasses In 1188 it was taken and 
burned by the English, and m 1562 Gaspard de Cohgny, and 
Louis I, prince of Condd, were defeated there by Anne de Mont 
morency and Francis, duke of Guise In 1593 Henry IV cap 
tured the town It was occupied by the Germans m Oct 1870, 
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„ ao later evacuated, and again taken, on Nov 17, by Genciai von ^he Cambridge Modern History, vol ui (iW> 

Tresckow In the 10th century Dreux was the chief town ot a H (J F C F ) 

countship winch Odo, count of Chartres, ceded to King Robert D REW, the name of a family of American actors John 
T iter Louis VI gave it to his son Robert, whose grandson Peter of DreW ( i827 _i 8 62) was bom m Dubhn and made his first New 
Drew younger brother of Count Robert III , became duke of York appearance m i84 6 He played Irish and light comedy parts 
Brittany by his mairiage with Mix, daughter of Constance of Wlth succesfa ln a U the American cities, and was manager of the 
Bnttanv bv her second husband Guy of Thouars By the mar Arch street thealre m Philadelphia He visited England in 1855, 
nace of the countess Jeanne II with Louis, viscount of Thouars and Australia in 1859. be died in Philadelphia His wife, Louisf 
(d 1370), the Capetian countship of Dreux pissed mlo the Lane Drew ( i82 o-x 897), was the daughter of a London actor, 
Thouars family In 1377 and 1378, howevei, Pcrronelle and Mar- and m lg2? went to America, appearing as the Duke of York to 
Kuerite two of the thiee co heiresses of Jeanne, sold their shares tl)e eldcr p oot h’ s Richard III , and as Albert to Edwin Forrest s 
of the’ countship to King Charles V Charles VI gave it to WlU)ara Tell After this she starred as a child actress, and then 
Arnaud Amamen d’Albret, but took it back in order to give it ag leadmg ] ady ghe had been twice married before she became 
to his brother Louis of Orldans (1407), later he gave it back Mrs Drew in l8so rrom i8 6i to 1892 she had the management 
to the lords of Albret Francis of Cleves laid claim to it in the of thc Arch stre(t theatre m Philadelphia In 1880 she toured 
1 6th century as heir of the d’Albrets of Orval, but the parlement wUh j oseph Jefferson in his elaborate revival of The Rivals, 
of Pans declared the countship to be crown property It was j Mrs Malaprop to perfection She had three children, 

given to Catherine dc’ Medici (1539), then to Francis, duke of j olm c, ldney and Georgiaua, wife of Maurice Barrymore (1847- 
Alengon (1569), it was pledged to Charles de Bourbon, count of t and mother of Ll0nelj Ethel and j 0 hn Barrymore, all 
Soissons, and through him passed to the houses of Orleans Ven a * tots 

d 3 me and Condd Dreux stands on the Blaise, which there divides <j be e j des (- S0Ilj John Drew (1853-1927), began his stage 
into several arms It is overlooked from the north by a hill Career under hls mot her’s management in Philadelphia as Plumper 
with a ruined mediaeval castle, Within the enclosure of which is a m gs Cucumber, March 22, 1873, and after playing with 
gorgeous chapel, begun in 1816 by the dowager duchess of Edwm Boolh and others, became leading man in Augustin Daly’s 
Orleans and completed and adorned by Louis Philippe It con L m i8 - q His association with this company, and with 

tains the tombs of the Orleans family, chief among them that of ^ Rehan ftS the leadlng i ady> constituted a brilliant period m 
Louis Philippe, whose remains were removed from England to recent stage hlstory . his p e t rU chio being only one, though perhaps 
Dreux in 1876 The sculptures on the tombs “d Ae stamed glass ^ mQst * tnlu of a series of famous impersonations In 1892 
of the chapel windows are masterpieces of modern art The older ^ ^ Daly , s companyi and began a care er as a “star,” appearing 

of the two hotels de mile of Dreux was built in the early 16th am oLh ' r L m A Marnage 0 f Convenience, One Summer 

century, chiefly by Clement Metezau, the founder of a famous \ tcha rd Carvel, Much Ado About Nothing, The Will, The 
family of architects, natives of the town It is notable for the j , \ School i 0r Scandal (1923), Trelamey of the 

carvings of the facade and for the staircase The church of St j' J (1925-26-27) He died m San Francisco (Calif), July 
Pierre is Gothic and contains good stained glass and other works • \ 9 5 u 

of art Dreux « the seat of a subprefect Among the public 9 , 9 0^^ ActorFambes m Amenca ( ig0 6) , Winter, 

institutions are tribunals of first instance and of commerce ihe WaUct 0 j Tme (l913 ) 

manufacture of boots and electric fittings and metal-founding DREWENZ, a river of Germany, a right-bank tributary of 
are carried on, and there is also a trade in wheat and poultry the Vistula It rises on the plateau of Hohenstein in East Prus 

(X ) sia, s m S W of the town of Hohenstein After passing through 

Battle of Dreux ( 1562 ) ^-The battle of Dreux was the first the lake of Drewenz (7 m long), it flows south west through fUt 

regular engagement of the Huguenot Wars m France, and it was marshy country, and forms, from just below the town of Stiass 
fought on Dec 19, 1562 Henry II , king of France, was acciden burg to that of Leibitsch, a distance of 30 m , the fiontiei be- 
tally killed at a tourney m IJ 59 ! and was succeeded by his ten tween East Prussia and Poland After a course of 148 m it enters 
year old son, Charles IX , whose mother, Catherine de’ Medici, the Vistula from the right, a little above the fortress of Thom 
claimed the right to conduct the government On March x, 1562, DREWS, ARTHUR (1865-1935), German philosopher, was 

the duke of Guise massacred 60 Huguenots at Vassy and the bom on Nov 1 at Utersen, Holstein, and was educated at Munich, 

leaders of the reformed faith, Condd and Admiral de Coligny, ap- Berlin, Heidelberg and Halle From 1898 he was professor at 
pealed to the Queen but received no satisfaction War now be- the polytechnic academy m Karlsruhe His contributions to the 
gan, the Huguenots being declared rebds As they were vastly in critical appreciation and history of philosophy are Die deutsche 
the minority they sought assistance from England and Germany, Spekulation sett Kant (1893), Kants Naturphilosophte (1894), 
obtainmg promises of money from the first, and 9,000 raters and Das Tch als Grundprobletn dcr Metaphysik (1899) , Das Lebens- 
landsknechts from the second Leaving d’Andelot and his 9,000 werk E V Hartmanns (1907), Nietzsches Phtlosophie (1904), 
Germans at Orleans, in November, Cond6 made a dash for Pans, Plotm (1908), Die Philosophic vn ig Jhr (1912), Gesck des 
but found Guise and Samt-AndiA already there To gain time to Momsmus m Altertum (1913) His support of concrete monism 
collect her forces, the Queen-mother made overtures for peace, and an ultimate Being devoid of consciousness and personality is 
but as no result was reached, on Dec 10 Conde moved on Char- best seen m his Die Religion als Selbstbemisstsem Gottes (1906) , 
tres, the royal army following and threatening Orleans Conde now Dir Momsmus (1908) and Freie Religion (3rd cd , 1921) 
wished to counter-march on Paris, but Coligny persuaded him to DREXEL, ANTHONY JOSEPH (1826-1893), American 
move into Normandy and join hands with an English force which hanker, was born m Philadelphia (Pa ) Sept 13, 1826 He was the 
had landed there Thus it came about that the army marched on son of Francis M Drexel (1792-1863), founder of the banking- 
Dreus. There the Huguenots found their road blocked, and though house of Drexel and Co Anthony, with his brothers Francis and 
inferior in numbers were compelled to accept battle, for as Coll Joseph, succeeded to the control of the business, and organized 
* gny said “We must now look to our hands to save us, not to our the banking bouses of Drexel, Morgan and Co , New York, and 
feet ” On each side the left wing was victorious In all some 6,000 of Drexel, Harjes and Co , Pans In 1864 with George W Childs 
were killed or wounded, and though no true decision was gained he purchased the Philadelphia Public Ledger, and with him in 
the royalists held the field Marshal Samt-Andr6 and the duke of 1892 founded the Printers’ Home for union men at Colorado 
Nevers were killed on the royalist side, and Condd was taken Springs In 1891 he founded and endowed the Drexel institute 
prisoner After the battle Coligny withdrew his men in good order of Art, Science and Industry in Philadelphia, He died at Carlsbad, 
to Beaugency The forces engaged were approximately 4,000 horse Bohemia, June 30, 1893 

and 8,000 infantry on the side of the Huguenots, and 3,000 horse DREYER, JOHN LOUIS EMIL (1852-1926), Danish 
and 13,000 infant rj on that of the royalists astronomer, was bom at Copenhagen on Feb 13, 1852, and was 

See Kervyn dc I ettmhove, /« Huguenots et Its Gunix (1885), educated in his native town In 1874 he became astronomer at 
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the earl of Rosse’s observatory at Birr Castle, Ireland He rc 
mamed m Ireland, holding the post of assistant astronomer at 
the Royal Observatory, Dunsink, from 1878 to 1882, and of di 
rector of the observatory at Armagh from 1882 until he retired 
in 1916 Dreyer’s work m astronomy falls into two groups — his 
observations on nebulae and on the motion of stars, and his work 
on the history of astronomy His astronomical observations were 
started at the Rosse observatory, where the telescope was par 
ticuhrly suitable for his purposes, and continued at Dunsink and 
Armagh Dreyer is the author of a number of papers on nebulae 
and stars, and of Second Armagh Catalogue of 3,300 Stars (1886) 
His “New General Catalogue of Nebulae and Clusters of Stars,” 
published in the Memoirs of the Royal Astronomical Society 
( 1S88), with supplements in 1895 and 1908, is a standard work 
He was particularly interested in the work of Tycho Brahe and 
wrote Tycho Brahe, a Picture of Scientific Life and If ork m the 
16th century (1890), and prepared a complete edition of Tycho 
Brahe’s work, Tycho Brahe Opera Omnia The first volume was 
published m 1913, ten volumes appeared before Drtyer’s death, 
and the remaining four were complete in manuscript Dreyer 
held many academic honours He died on Sept 14, 1926 

DREYFUS, ALFRED (1859-1935), French soldier, was 
born on Oct 9, 1859, the son of a Mulhouse manufacturer \fter 
studying at the icole polytechnique, he entered Hit army as a 
lieutenant of artillery He became a captain in 1889, passed 
through the ecole sup&neure de la guerre (staff college), and rc 
ceived an appointment in the Ministry of War His name is 
famous because of the judicial error of which he was the victim, 
which was repaired only after an agitation which disturbed France 
for many years and aroused deep feeling all over the world Dur 
ing the summer of 1894, an anonymous letter abstracted from the 
German embassy was communicated to the Ministry of War It 
had been addressed to the military attach^, Col von Schwarzkop 
pen This letter known as the bordereau, or schedule, because 
it had originally been written as a covenng letter to certain mill 
tary memoranda, enumerated the documents which its writer 
hoped to send to Schwarzkoppen A French officer was evidently 
betraying his country It happened unfortunately that the writ- 
ing of the bordereau was like that of Dreyfus Suspicion fell 
upon him, and he was arrested on Oct 15 He always maintained 
his innocence, but by reason of the similarity of the hand writing, 
appearances were against him Actual evidence was, however, 
extremely scanty For this reason, Gen Mercier, the minister of 
war, placed before the members of the court-martial secret docu 
ments, utterly valueless as evidence, but which could not fail to 
impress them This was done unknown to the prisoner and his 
counsel, the famous M Demange, and the fact did not leak out 
until several years later On Dec 22, 1894, Alfred Dreyfus was 
unanimously found guilty and condemned to detention for life 
m a fortified area On March 15, 1895, he was interned on Devil’s 
island, one of the archipelago of the Safety islands off the coast 
of Guiana His family never ceased to believe m his innocence 
His brother, Mathieu Dreyfus, convinced a terrible judicial error 
had been committed, strove incessantly to have the case reviewed 
This could not be done, however, unless some new facts were 
brought to light 

An official at the Ministry of War, entirely unconnected with 
the Dreyfus family, made the necessary discovery Col Picquart 
was the head of the information branch which had to do with the 
affairs of the secret service In March 1896 he became possessed 
of the fragments of an express letter which Col von Schwarz 
koppen, the German military attach^, had tom up urtsent, and 
thrown into the waste-paper basket It had been found by a 
French agent This express letter, known as the "petit bleu ” was 
addressed to a French officer, Maj Esterhazy, and proved that he 
was in the pay of Schwarzkoppen On making enquiry Picquart 
found that Esterhazy led a dissipated life and was heavily m debt 
He then discovered that the bordereau, wrongly attributed to 
Dreyfus, was in Esterhazy’s hand writing Convinced that Drey- 
fus was innocent and Esterhazy guilty, he laid his information 
before his superior officers, Gen de Boisdeffre and Gen Gonse, 
the chief and deputy chief of the general staff They, however 


still convinced of Dreyfus’ guilt, and unwilling to have the matter 
reopened forbade him to pursue his enquiries, and when he said 
he could not die with such information undisclosed had him 
transferred to a distant part of Tunisia About that tune, Col 
Henry, the depu'y director of the information branch, brought 
forward a letter apparently fiom Col Panizzardi, the Italian mil- 
itary attach^ Dreyfus was referred to in it in terms which, had 
it been genuine, would have left no doubt of his guilt The letter 
was, however, a forgery, and the discovery of this fact led to the 
first revision of the case Col Picquart, before starting for Africa, 
had told the whole story to his friend the lawyer, M Leblois 
Leblois discussed it with Schemer Kestner, a well known politi- 
cian who was vice president of the senate He became convinced 
of Dreyfus’s innocence, and began to agitate m his favour At the 
same time (Nov 1897) Mithicu Dreyfus had by the merest 
chance come to realize that the writing of the bordeieau was that 
of Esterhizy On Nov 15, 1897, he wrote to the minister of 
war accusing Esterhazy of the crime for which his brother had 
been condemned The genenl staff was unwilling to own that a 
mistake had been made Esterhazy was formally court-martialled, 
but his acquittal was secured At the same time a press campaign 
of extraordinary violence broke out against those who were 
working for the revision of the 1894 sentence They were repre 
sented as traitors to their country Col Picquart was thrown into 
prison on the pretext that he had communicated confidential 
papers to a civilian (M Leblois) The cause of Dreyfus had, 
nevertheless, gained many supporters, especially m intellectual 
circles Georges Clemenceau and Fiancis H Pressense in the 
newly founded I’iurore, and Yves Guyot, Joseph Reinach and 
others m the Slide set on foot an agitation which did not cease 
till justice had been done On Jan 13, 1898, two days after Ester 
hazy’s acquittal, Zola published m I’Aurore under the title 
“J’accuse" the famous open letter to the president of the republic, 
in which he denounced the efforts which were being made to stifle 
the truth At the instance of the Ministry of War, proceedings 
were taken against him The case was heard m February His 
lawyers, Labon and Albert Clemenceau, brother of the statesman, 
called many witnesses to the innocence of Dreyfus and convinced 
a large section of the public But opinion on the whole was still 
unfavourable Zola was condemned to a year’s imprisonment He 
later took refuge in England for a time 
As the call for revision grew more and more insistent, Cavai 
gnac, minister for war in Brisson’s cabinet, tried to arrest it by 
reading aloud in the chamber on July 7, 1898, the alleged letter 
from Panizzardi which had been brought forward by Col Henry 
some months before Soon after, however, on Aug 30, it was 
made clear that it had been forged by its seeming discoverer, who 
was arrested and committed suicide m his cell at Mt Valerien 
This decided the Government to lay the demand made by Mine 
Dreyfus for revision of the original sentence before the couit of 
appeal After months of enquiry, the court annulled the sentence 
of 1894 and ordered a new trial before a court-martial at Rennes 
Little by httle the cause of Dreyfus was gaining ground Loubet, 
who became president of the republic on the death of Felix Faure 
in Feb 1899, was favourably inebned to it, as was also the cab- 
inet of Waldeck Rousseau, which came into power in June But 
feeling still ran high, especially in military circles Dreyfus was 
brought back from Guiana The new trial lasted a month On 
Sept 9, 1899, the court martial at Rennes by five votes to two 
delivered an incoherent judgment by which Dreyfus was found 
guilty with extenuating circumstances, and condemned to ten 
years’ imprisonment This amazed the general public On Sept 
19 the Government decided to pardon Dreyfus He was lmtne- • 
diately set at liberty, and after a short stay at Geneva, settled in 
Pans At the end of 1903 further facts which came to light led 
to a demand for a second hearing by the court of appeal, and a 
further long and detailed enquiry On July 12, 1906, the court 
of appeal finally quashed the sentence of 1894 Dreyfus was com- 
pletely rehabilitated A Government measure reinstating him m 
the army with the rank of major of artillery was immediately 
passed He was employed for a year m a military office at St 
Denis near Paris and resigned m July 1907 In June 1908, on the 
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occasion of the transfer of the ashes of Zola in the Pantheon, an 
anti Semite journalist Gregori, fired two shots at him, one of 
which wounded him slightly 

He re entered the army during World War I, was promoted lieu- 
tenant colonel in 191S and shortly afterward an officer of the 
Legion of Honour After that he lived in retirement until his 
death in Paris, July 12, 1935 

Bibliography — Dreyfus' letters written in captivity have been 
published under the title Lettres d'ltn Intiocent (1898) His memoirs 
entitled Cinq annies de ma vie appeared in 1901 The shorthand 
repoits of the various trials have been published (some by the Libraire 
Stack of Pans and others by the Ligue des Droits de l’homme) See 
also Joseph Reinach, Eisloire de 1‘ affaire Dreyfus, 7 vol (1901-11) , 
Theodore Reinach, Hisloire sotnmaire de Vajfaire Dreyfus (1924) , and 
an anti-Dreyfusite woik by Dutrait-Crozon, Pricts de I’offatre Dreyfus 
(1909) (PB) 

DREYSCHOCK, ALEXANDER (1818-1869), Czech 
pianist and composer, was born at Zak, Caslau, Bohemia, on 
Oct is, 1818 

He studied at Prague and in 1838 began to tour Europe as a 
virtuoso He became popular with the audiences of Europe, his 
repertory including his own compositions as well as classical 
pieces His compositions, however, were soon forgotten Most 
of his original music was in the so called salon music category 
In 1862 he became professor of the pianoforte at the Conserva- 
tory at St Petersburg (later Leningrad ) Also appointed court 
pianist and director of the impenal school for theatrical music, he 
later went to Italy 
He died at Venice on Apnl 1, 1869 

Raimund Dreyschock (1824-1869), bom at Zak on Aug 30, 
1824, the brother of Alexander, was professor of violin at the Leip 
zig conservatory and concertmaster of the well-known Gewand- 
haus orchestra there 
He died in Leipzig on Feb 6, 1869 
DRIESCH, HANS ADOLF EDUARD (1867-1941), Ger- 
man biologist and philosopher, was born on Oct 28, r867, at Kreuz- 
nach After studying at Hamburg, Freiburg, Munich and Jena, he 
travelled in the far east, and from 1891 to 1900 worked in the 
zoological station of Naples 

He then settled in Heidelberg where in 1909 he became Privat- 
docent and in 1911 professor of philosophy In 1920 he was made 
professor at Cologne and in 1921 at Leipzig Dnesch began as a 
disciple of Haeckel but through the influence of G Wolff and 
W Roux came to support a dynamic vitalism 
His doctrine that the functions of protoplasm cannot be ex- 
plained mechanically was the outcome of experiments on the blas- 
tula of the sea urchin, which showed that any fragment cut at 
random alwajs gave a complete embryo, and on the restitution of 
animal parts 

From these experiments he concluded that the organism must 
be a harmonious equipotential system possessing a vital individual- 
izing enlelechy which works through the matter with a view to the 
whole He also maintained that instinct and action are inexplicable 
mechanically 

His antimechanism m the psychological sphere Is seen m his 
Leib und Seek (Leipzig, 19 20, Eng trans with a full bibliography 
of hi? works, 1927) 

His other important works were Analyttsche Theorte der organt- 
sc/ten Entwckiung (Leipzig, 1894) , Science and Philosophy of the 
Organism (Gifford lectures, 1907-08), History and Theory of 
Vitalism (19x4), The Problem of Individuality (1914), Wissen 
und Denken (Leipzig, 19x9) , The Crisis in Psychology (Princeton 
lectures, 1925) 

He became known internationally and lectured m China, Japan 
and the United States Awarded honorary degrees by many uni- 
versities, he was a member of many scientific societies of Europe 
During a visit to Harvard university m 1926 he advocated “an 
eventual United States of the world ” But in 1934, a year after 
Adolf Hiller’s nse to power, he was won over to the ideas chain 
pioned by national socialism and incorporated them into his philo- 
sophic teachings 
He died in Leipzig in April 1941 

DREFFIELDj a market town and urban district, 28 mi E by 


N from York, m the Bridlington parliamentary division of the 
East Riding of Yorkshire, Eng Pop (1951) 6 888 Area 38 
sq mi It is a railway junction and the centre of an agricultural 
district, and its industries include agricultural implements and 
milk products, flour milling and sugar refining A canal connects 
it with Hull Driffield’s history goes back at least to Saxon times 
and there was once a palace there All Saints’ church (restored) 
is Norman and Early English 
DRIFT see Glacial Epoch 

DRILL In military science, the word drillen was used in 
Dutch, German and Danish from the 17th century for training 
in military exercises and was adopted into English in the same 
sense The origin of the application seems to be in the pnmar\ 
sense of “to turn round,” from the turning of the troops in their 
evolutions and from the turning of the weapons m the soldiers’ 
hands 

Drill is, formally, the preparation of soldiers for their duties 
in war by the practice or rehearsal of movements in military order 
and the handling of arms, and, psychologically, the method of 
producing in the individual soldier habits of self control and of me 
chamcally precise actions under disturbing conditions and of ren 
dermg the common instinctive will of a body of men, large or small, 
amenable to the control of and susceptible to a stimulus imparted 
by its commander’s will (See Army , Infantry , Roman Army ) 
In textiles, drill is the name of a fabric made in both linen 
and cotton and commonly bleached and finished stiff The word 
is a shortened form of “drilling,” from the German drillich, or 
“three threaded,” and is so named because the weave originally 
used in its construction is what is termed the three leaf twill, nine 
repeats of which appear in the accompanying figure, while im 
mediately below the design is an intersection of all the nine threads 
with the first pick It is essentially a warp faced fabric, that is, 
the upper surface is composed mostly of 
warp threads In the figure it will be 
seen that two out of every three threads 
appear on the surface, and, by introduc- 
ing a greater number of threads per inch 
than picks per inch, the weft is made to 
occupy a still more subordinate position 
so far as the upper surface of the cloth 
is concerned Although the weave shown 
is still extensively used in this branch, 
there are others, e g , the four thread and 
the five thread weaves, which are em 
ployed for the production of this doth 
Large quantities of drill are shipped to the eastern markets and 
to other subtropical centres It is also used for military tropical 
uniforms and for jackets, overalls etc 
In agriculture, a furrow in which seed may be sown is known 
as a drill The word is somewhat doubtful in origin It may be 
the same as an obsolete word “drill,” to trickle, flow in drops also 
a small stream or flow of water, a nil, and is possibly an altered 
form of “trill ” Drill is also the name of an agricultural machine 
used for sowing seed or distributing manure (see Tillage Ma- 
chinery) 

(See also Agriculture A General Survey, Agricultural 
Power and Machinery, Sowing ) 

DRILL, a large, short tailed baboon from the Cameroons, 
resembling the mandrill but with a black face The lower lip is 
bright crimson and the hairs around the face are yellowish white 
as is a tuft behind the ears The rest of the animal is yellow 
brown (See Baboon, Mandrill, Primates ) (J E Hl ) 
DRILLING, PETROLEUM 1 wo basic methods are used 
for drilling wells to produce oil and gas Cable tool drilling, the 
older of the two, employs the impact action of a bit suspended on a 
steel drilling cable This assembly is reciprocated in vertical mo- 
tion to cut a hole in the earth The bore, so cut, is almost empty 
of fluid and the cuttings produced by bit action are removed from 
the hole at intervals by withdrawing the bit and bailing out Un- 
til the early 1900s, cable tool drilling was the principal system m 
use, but It was generally replaced by the rotary tool method for 
the majority of wells drilled 



TWO DRILL DESIGNS 
Three let! twill, * warp 
f*oed fabric 
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With rotary tools a bit designed to cut m rotary motion is car 
ried on an assembled string ol drill pipe so arranged that it may 
be rotated and raised or lowered in the well bore as desired The 
hole being cut is filled with fluid called drilling mud This fluid is 
continuously circulated down through the drill pipe, out the bit 
nozzles and thence returned to the earth’s surface m the annular 
space between the drill pipe and the wall of the borehole Circula 
tion of the fluid serves continuously to remove the bit cuttings 
Vi hile also cooling and lubricating the bit and bv hydrostatic head 
prevents the inflow of gas, oil or water from formations penetrated 
into the hole being cut 

Drilling rigs are built in wide variety to meet the requirements 
ot depths to be drilled, loads to be handled and terrain where wells 
are located Many rigs for comparatively shallow depths are 
truck and trailer mounted to provide mobility and economy m 
moving from one location to another and for rapid rigging up 
Where well locations are in swamps, canals and open water, rigs 
are frequently built on barges which are towed to locations and 
set in place by sinking in the desired position Other rigs, of 
the heavier types for deep well drilling, must be taken to location 
in several units and assembled in place Through use of complex 
machinery, alloy steels and powerful engines, many drilling rigs 
are capable of depths m excess of 20,000 ft 

The main sources of power for drilling are internal combustion 
engines of the spark plug type, using natural gas or LPG (liquefied 
petroleum gas) products, especially butane and propane Diesel 
engines rank second and are followed to a much lesser extent by 
steam engines and electric power The modem drilling rig utilizes 
a variety of power transmission methods, including hydraulic 
couplings, torque converters, automatic transmissions, V belts, 
chain and ordinary gear drives Controls for operating the hoist- 
ing equipment called the “draw works,” rotary table and drilling 
fluid pumps (slush pumps or mud hogs) involve ordinary mechani- 
cal means plus pneumatic, hydraulic and electrical remote controls 
All the control devices are actuated from the driller’s position on 
the rig floor adjacent to the draw works Also placed there are m 
struments necessary to the operation of the drilling equipment, 
including the weight indicator, to show total load on the derrick 
and weight on the bit at the bottom of the hole, pressure gauges 
for the slush pumps, both indicating and recording, torque indi- 
cator to show rotative loads on the drill pipe and tachometers, 
temperature, air pressure, oil pressure and ammeter for the en- 
gines powering the rig 

The hole being bored should usually be as nearly vertical as pos- 
sible Subsurface devices are used either to make a continuous sur- 
vey of the drift of the borehole or to check its deviation intermit 
tently from the vertical Sometimes it is desirable to slant a bore 
intentionally at a specified angle m some desired direction This 
practice involves special drilling methods which must be carefully 
checked with subsurface surveying instruments Drilling fluids 
are carefully controlled It is vital that the mud fluid be of suf- 
ficient weight to hold back fluid pressure encountered m forma 
hons penetrated , that viscosity be proper for the removal of cut- 
tings from the hole and that free fluid or “water loss” be controlled 
so that abnormally thick caking will not occur on the wall of the 
hole 

Drilling fluids are usually made with water as the base, to 
which are added clay compounds, weighting materials and chemi- 
cals for obtaining the desired characteristics Other drilling fluids 
are prepared with oils and are known as oil base muds 

Steel pipe, called casing is run into the hole as required to pre 
vent hole caving and blowout of high-pressure oil and gas and, 
finally, to provide for producing from the selected formation 
Casings are sealed in place and protected by “oil well cementing ” 
This involves pumping a liquid slurry of portland cement m water 
down through the casing and up into the space between it and the 
bore and allowing it to harden in place These cements are adapted 
to specific conditions by addition agents to control setting time, 
pumpability and final hardness 

With the formation behind the casing sealed after cement- 
ing, the hole may be carried deeper at reduced size by drilling 
down through the casing thus set or, if a producing formation has 
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been penetrated, the casing may be perforated by shooting with 
projectiles 01 explosive jets lowered through the casing on cable 
containing an electric conductor Cementing seives to seal off 
water, oil or gas from escaping to the surface or from one earth 
formation to another It is important m well completions to ex- 
clude undesired water or excessive gas, or both, from the oil produc- 
tion, otherwise, gas pressure is wasted ot oil and gas production 
flooded out 

It is a common practice when completing wells where the 
casing is either set through the producing zone and perforated, or 
landed above the producing zone and completion made in open 
hole, to apply chemical and hydraulic methods to secure produc 
tion Hydrochloric aud mixtures containing corrosion inhibitors 
and other chemicals are used in limestone formations Other 
chemical solutions are used to rid limestone or sandstone of the 
mud used in drilling which may have penetrated and partially 
blocked the pores 0/ the formation 

Another important well completion practice is hydraulic frac- 
turing This procedure cracks the producing formation rocks by 
pressure applied by fluids pumped into the well The tractures so 
produced provide channels m the rock for flow of oil and gas into 
the bore of the well 

During drilling operations and prior to completion, it is possible 
to determine the nature and content of the drilled formations in 
many ways By use of core bits a sample of the formation being 
cut is recovered The bore may be electrically logged with in 
struments lowered on an electric conductor cable to determine 
factors indicative of the kind of rock and the fluids contained in it 
A formation offering possible production can be tested for fluid 
content by drill stem or formation testing In this instance, the 
drill pipe is connected to valves and packers which are lowered into 
the well, then sealed off in the bore to exclude the mud m the 
well from the formation The valves are then opened and fluid 
within the packed off formation flows into the empty drill pipe, 
thus determining productivity without the necessity of running and 
setting a string of casing 

At the start of 1954 the world’s deepest producing well was 
17,306 ft at Weeks Island, La At the same time, the drilling 
depth record was 21,482 ft in kern county, Calif Three wells 
had penetrated the 20,000 ft mark, one each in Mississippi, Cah 
forma and Wyoming 

Bibliogr vphy — American Institute of Mining and Metallurgical 
Engineers, Petroleum Development and Technology (issued yearly) , 
L W LeRoy fed ), Subsurface Geologic Methods (Golden, Colo 
1050) , Agricultural and Mechanical College of Texas, Bibliography on 
the Petroleum Industry ( 1944) (W D Oy ) 

DRINKING VESSELS Nature provided the primitive man 
with various forms of drinking vessels such as the coconut, the 
gourd, eggs of the larger birds, shells and even the human skull 
many of which have been of such practical use that they have 
lasted to the present day The first artificial drinking vessels were 
so similar to those used for food that it is difficult to make 1 
definite line of distinction The races of the Neolithic and Bronze 
Ages furnished vessels of pottery of a beakerlike form, and later 
prehistoric times produced vessels of gold, bronze and other ma 
tenals which seem to have been used as drinking vessels 

A specimen, resembling an early Victorian teacup on a high 
foot, was found by Schliemann in Ins exploration of the super 
imposed cities of Troy It is of clay, but similar forms found at 
Tiryns and Mycenae are of gold Schliemann was especially 
interested in a tall, trumpet shaped cup with two earlike loop 
handles, a sauceboat-shaped vessel of gold, made with a lip for 
pouring or drinking at each end and with two loop handles, and 
others of gold, silver and electrum, three of which were shaped 
like 18th century coffee cups without handles 

Gothic and Scandinavian Types —The practice of burying 
with the dead warrior any property that he might need has pre 
served to our day the actual vessels in use by the pagan Northmen 
who pervaded northern Europe from the 4th century onward 
Among the belongings surrounding one Saxon chieftain were fi\ e 
cows’ horns and four glass cups The horns were 1 ft long and 
richly mounted at the mouth and at the point with silver hands 
embossed and gilt The glasses were of a trumpet shape, with a 
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small foot, -while the sides were ornamented with tubes bent down 
ward and open on the inner side, so that the liquid would fall them 
Another type was a simple cone of glass, sometimes ornamented 
with an applied spiral glass thread, or festoons of white glass 
imbedded in the body of the vessel Still a third form was that 
ol the “tumbler,” a plain cup or bowl widely expanded at the 
mouth and with a rounded base, so that it could only be set down 
when empty There are in the museums many other contemporary 
varieties, plain cylindrical goblets generally with ornamental glass 
threads on the outside, and a more usual type has an orange 
shaped body with a wide, plain mouth In Belgium, France and 
Germany the same types occur, also additional forms that do not 
occur m England — one of which is a drinking glass in the shape 
of a hunting horn with glass threads forming an ornamental design 
on the outside These glass drinking vessels were popular, hut a 
large number ol small pottery vessels were found, and in one 
grave at Broomfield, in Essex, two small wooden cups were f-ound 
Horns as drinking vessels retained their popularity at all times, 
actual horns being supplanted later by horn-shaped vessels 

Church Vessels, — The drinking vessel possessing the most 
established history is doubtless the chalice of the Christian 
Church Upon early Christian tombstones are found such vessels 
apparently with a symbolic intention But it is not until about 
the 6th century that the sacred vessels assumed a definite form 
From that time date the lost golden chalices of Monza, repre 
sentations of which still exist in that city, and the famous chalice 
of Gourdon in the Bibhothhque Nationale m Pans is probably of 
about the same time All of these are two handled with a vase 
shaped body supported on a high base Two glass vases of exactly 
this two handled form are m the Slade collection at the British 
Museum, and may well have been chalices This form seems to 
ha\e been succeeded by a goblet with straight lines and without 
handles Then came the rounded cup-shaped bowl as seen in the 
well known Kremsmunster chalice An interesting silver vessel, 
probably a chalice, found at Trewbiddle, in Cornwall, is m the 
British Museum It is a plain semi-oval, and dates from the 9th 
century The 13th century chalice was usually a broad, shallow 
cup, on a conical base These gradually became taller, with a bowl 
smaller m proportion, so that m the 17th century both the civil 
and religious vessels had lost all sense of true artistic proportions 
In Britain chalices ceased to be used in the English church in the 
reign of Edward VI and were replaced by communion cups The 
chalices of the early centuries were made of various materials, 
glass being more practicable, with gold and siher as preferences 
when they could be obtained 

Mediaeval Vessels for Common Uses —Wooden vessels, of 
which mazer bowls seem to have predominated, were commonly 
used m the 14th, 15th and 16th centuries In the latter century 
Lhey began to take on elaborate mountings, and then, as other 
materials came into use among the wealthy, they began to lose 
their popularity Crystal, agate and other hard stones, ivory and 
Chinese porcelain, were all m use, as well as the precious metals 
Of the cups that are preserved in the British Museum, the royal 
gold cup of the kings of England and France 19 of Interest It is 
of nearly pure gold with a broad bowl and a high foot, the cover 
pyramidal The subjects represented on its ornamentation are 
scene' from ihc 'ife of St Agnes, in Uq row, ore on the coyer 
and 01 e oj'udc the bowl, on the foo* am the symbols of the tout 
Evangcli t', and around the base a coronal o' leases allcini 1 1 g 
\ilhpca r Ib, the co\er originally had a similar adjunct, out it ha* 
unfortunately been cut away Its hislory his bten trued fron 
the time when it was madr, abouL 13S0, to tne pu>mt nra 

16 th- 18 th Century Types. — Drinking vc-.cb of the 15th and 
16th centuries were of so many shapes, materials and decora 1011= 
that most every type can oe piatcd m tha f period 1 licit win - 1 
sorts of adaptations, such as the os'nch tgg Mounted on elaborate 
siher, the coco-nut used in f he sarni way ■•-d Chinese and o lu.r 
Oriental wares turned into cup, and \ im of \ >r tus 'orim Viui 1 
horns, provided with feet so as to serve as st tndmg cups, were 
quite common The elegant natural curve of the hom, often 
mounted with great richness, added still to the charm of the 
vessel German silversmittis made many vessels in the forms of 
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animals, the head generally removable so as to form a small cup 
Stags, lions, bears and various birds are often found A common 
type of Switzerland and South Germany was that of a figure of 
a peasant, generally m wood, carrying on his back a large basket, 
which edged with silver formed the drinking cup A curious fancy 
was to make cups in the form of a globe These are of historic 
value, because they show the state of geographical or astronomical 
knowledge at the time 

Glass cups were not common in England until the 16th century, 
Venice having practically a monopoly of the supply The relations 
of Venice with the East were of so intimate a character that the 
earlier forms of Venetian glasses were nearly identical with those 
of the Mohammedan East This period saw various kinds of wine 
glasses and goblets with enamelled and lace designs, tankards, 
practical but seldom graceful , beakers, resembling our modern 
tumblers and a common type among the Arabians 

In the 17th and 18th centuries a great impetus was given to the 
production of curious drinking vessels, not m the sense of sup 
planting the many varieties of the past, but as an interesting 
innovation Cups of leather, generally m the form of a lady’s 
shoe, were common Flagons, or “black jacks” were also of leather 
The material that lent itself to a greater possibility m the field 
of art was that of pottery In England at various pottmg centres 
a great number of cups called “tygs” were made These were 
large mugs with three or four handles, so that the cup could be 
passed from one to another Some of these have quaint devices 
and inscriptions “Puzzle jugs” afforded a good deal of amusement 
at this time They were jugs with open-work around the neck, and 
a variety of spouts, only one of which led to the liquid The 
Chinese still cling to the rhinoceros horn as an object of some- 
what archaic form, believing it to be an antidote for poison The 
beautiful amber hue and the thickness of the ho r n, together with 
the various carved decorations, make it a vessel of unusual in 
terest Tea-cups with no handles, and much thmner than coffee 
cups, were made in China in the 18th century 

The 19th and 20th centuries have seen the manufacture and use 
of most every form of drinking vessel that the ancient and 
mediaeval times produced, after changing the shapes and materials 
only as a matter of commercial interest Glass is the most widely 
used material, being cheaper and more practicable, while clay is 
a better material when it comes to retaining heat or c old (See 
also Glass, Pottery and Porcelain, Silversmiths’ and 
Goldsmiths’ Work ) 

DRINKS, SOFT see Aerated Waters 

DRINK TRAFFIC see Liquor Laws 

DRINKWATER, JOHN (1882-1937), British poet, play- 
wright and critic, bom at Leytonstone, Essex, June 1, 1882, and 
educated at the Oxford high school After 12 years’ work as an 
insurance clerk, he devoted himself to theatrical enterprise, and 
became manager and producer to the Pilgrim Players, who de- 
veloped into the Birmingham Repertory Theatre Co His first 
volume of poems appeared in 1906 and his first play, Cophetua 
(m verse), in 1911 He subsequently published several volumes 
of verse, critical studies on If ilham Morns (1912), Swinburne 
(1913) and others, and several plays, of which Abraham Lincoln 
(1918) was produced with great success both in London and m 
the United States Among his later plays were the “chronicle 
dramas” Oliver Cromwell (1921), Mary Stuart (1922) and Robert 
E Lee (1923), each of which was performed in London In 
1923 his Collected Poems (2 vol ) were published, and in 1925 
7 he Must m Council, a collection of essays, and his Collected 
Plays (2 vol ) In 1925 The Pilgrim of Eternity Byron — a Con- 
flict, a prose work, made its appearance His autobiography ap 
peared in two volumes, Inheritance (1931) and Discovery (1932) 
He wrote prohfically m the last years of his life, but none of his 
later work was of particular importance He died March 25, 
1937 

DRIP, DRIP-MOULD or DRIPSTONE see Hood 
Mould 

DRIVER, SAMUEL ROLLES (1846-1914), English di- 
\ me and Hebrew scholar, was born m Southampton on Oct 2, 
1846 He was educated at Winchester and New college, Oxford 
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He was a fellow (1870) and a tutor (1875! of New college, and 
in 1883 succeeded Pusey as regius professor of Hebrew and 
canon of Christ Church He was a member of the Old Testa 
ment revision committee ( 1876-84) and examining chaplain to 
the bishop of Southwell (1884-1904) He died on Feb 26 1914 
Dr Driver devoted his life to the study, both textual and critical, 
of the Old Testament Among his numerous works are commen 
taries on the books of the Old Testament His Introd to the Liter 
ature of the Old Test (1897, 9th ed, 1913) became a standaid 
work, and exercised great influence on younger scholars His other 
most important work in Hebrew scholarship is to be found in his 
contributions to the Oxford Heb and Eng Lexicon of the O T 
(1906) A bibliography of his works is given in appendix B to 
Cooke s edition of Ideals of the Prophets (1915) 

DRIVER’S INSURANCE iet Motor Vehicle In- 
surance 

DRIVING, a word used m a restricted sense for the art of 
controlkng and directing draught animals from a coach or other 
conveyance or movable machine to which they are harnessed for 
the purpose of traction (from “to drive”, te generally to pro 
pel, force along or in, a word common in various forms to the 
Teutonic languages) This has been an occupation practised since 
domesticated animals were first put to this use In various parts 
of the world a number of different animals have been, and still 
are, so employed, of these the horse, ox, mule and ass are the 
most common, though their place is taken by the reindeer in 
northern latitudes, and by the Eskimo dog in arctic and antarctic 
regions The driving of each of these requires special skill, only 
to be acquired by practice combined with knowledge of the 
characteristics peculiar to the several animals employed 

Under all these different conditions driving is a work of utility, 
of economic value to civilized society But from very early 
times driving, especially of horses, has also been regarded as a 
sport or pastime This probably arose m the first instance from 
its association with battle In the earliest historical records, such 
as the Old Testament and the Homeric poems, the driver of the 
chariot fills a place of importance m the economy of war, and on 
his skill and efficiency the fate of kings, and even of kingdoms, 
must often have depended The statement in the Book of Kings 
that Jehu the son of Nimshi was recognized from a distance by his 
style of driving appears to indicate that the warrior himself on 
occasion took the place of the professional chanoteer, and al- 
though it would be unsafe to infer from the story that the pleas- 
ure derived from the occupation was his motive for doing so, 
the name of this king of Israel has become the eponym of dnvers 
Among the Greeks at an equally early period dnving was a recog- 
nized form of sport, to the popularity of which Horace after- 
wards made allusion Racing between teams of horses harnessed 
to war chariots took the place occupied by saddle-horse racing and 
American trotting races (see Horse Racing ano Breeding) m 
the sport of modern times The clement of danger gave 
excitement to chariot racing and kept alive its association with 
incidents famihar m war, just as at a later period, when the in- 
stitution of chivalry had given the armed knight on horseback 
a conspicuous place m mediaeval warfare, the tournament be 
came the most popular sport of the aristocracy throughout Europe 

Dnving as it is practised to-day for pleasure without profit, 
and without the excitement of racing, is of quite modern develop 
ment Oliver Cromwell, indeed, met with a mishap m Hyde Park 
while driving a team of four horses presented to him by the count 
of Oldenburg, which was the subject of more than one satirical 


a means of communication between different parts of Great 
Britain, but those who made use of them did so as a matter of 
necessity and not for enjoyment But by the beginning of the 
iQth century the improvement in carnage building and road con 
struction alike had greatly diminished the discomiort of Davel, 
and interest m driving for its own sake grew so rapidly that in 
1807 the first association of amateur coachmen was formed 
The two pnncipal driving clubs in recent times have been the 
Four in Hand and Coaching Clubs The former was founded in 
1854 by the then duke of Beaufort, and such was its popularity 
that the club could not entertain a quarter of the applications 
for membership In 1870 therefore the Coaching Club was formed 
with the duke of Beaufort as president The meets of these two 
clubs m Hyde Park were m pre war days a great feature of the 
London season, and on two or three occasions the Coaching Club 
mustered more than 30 coaches The Four-m Hand Club after 
an existence of over 70 years was dissolved in 1926, but the 
Junior Club in 1927 continued to be well supported, and m this 
year some 10 to 12 members drove their drags to the three meets 
which were held The club at this time numbered 41 members 

Road coaching has for long been a popular pastime amongst 
horsemen in the British Isles Following the supersession of the 
stage coaches by railways an important revival of coaching was 
initiated in 1866, and up to the time of the World War there 
were numerous well appointed stage coaches tunning daily in and 
out of London, notably on the Brighton and Portsmouth roads 
On July 13, 1888, J Selby, the well known professional coach- 
man, performed his celebrated feat of driving the “Old Times” 
coach from London to Brighton and back m 7hrs and souuns 
This drive worked out at an average pace of 13 79m per hour, 
horses being changed so smartly that with 8 teams and 14 changes 
the latter took altogether only 6mins issecs Since the war, 
owing to economic conditions and the great increase in motor 
traffic most of these coaches have been compelled to come off the 
road, but in 1927 the “Old Berkeley” and “Venture” coaches, 
running respectively to Boxhill and Hampton Court had success 
ful seasons (see Coaching) 

In modern driving, one, two or four horses are usually em 
ployed When a greater number than four is put in harness, as 
m the case of the state equipages of royal personages on occa 
sionS of ceremony, the horses are not driven but arc controlled 
by “postillions” mounted on the near side horse of each pair 
When two horses are used they may either be placed side by 
side, m “double harness,” which is the commoner mode of dnv 
mg a pair of horses, or one following the other, m a “tandem ” 
Four horses, or “four-in hand,” are harnessed in two pairs, one 
following the other, and called respectively the “leaders” and the 
“wheelers ” 

Though it is a less difficult accomplishment to drive a single 
horse than a tandem or four-m hand, or even a pair, it neverthe 
less requires both knowledge and the skill that practice alone con 
fers The driver should have some knowledge of equine character, 
and complete familiarity with every part of the harness he uses, 
and with the purpose which each buckle or strap is intended to 
serve The indefinable quality known m horsemanship as “good 
hands” is, partly at least, the result of learning the correct po 
sition for the arm and hand that holds the reins The reins 
are held in the left hand, which should be kept at about the 
level of the lowest button of the dnvers waistcoat, and near the 
body though not pressed against it The dnving hand should 
never be reached forward more than a few inches, nor raised as 
high as the breast The upper arm should he loosely against the 
side, the forearm horizontal across the front of the body, form < 
mg a nght angle or thereabouts at the elbow-joint, the wnst 
bent inwards, and the back of the hand and knuckles facing out 
wards towards the horses In this position the three joints of the 
arm form a kind of automatic spring that secures the “give” to 
the movement of the horse’s mouth which, m conjunction with 
firmness, is a large part of what is meant by “good hands ” But 
this result is only pbtained if the reins be also held with the 
proper degree of bearing on the bit What the proper degree may 
be depends greatly on the character of the horses and the seyer 
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lty of the bit Pulling horses must be restrained bv a strong draw 
on their bits, such as would bring other animals to a standstill 
But under no circumstances, no matter how sluggish the horses 
are, should the reins be allowed to lie slack The driver should 
therefore always just “feel his horse’s mouth” as lightly as pos- 
sible, he then {ias the animal well under control m readiness for 
every emergency, while avoiding such a pull on the mouth as 
would cause a high spinted horse to chafe and fret 

These principles are common to all branches of the art of driv- 
ing, whether of one, two or four horses When they are observed 
no great dilticulty confronts the coachman who is content with 
single or double harness, provided he has acquired the eve tor 
pace and distance and the instinctive realization of the length 
of the carriage behind him, without which he may suffer colli 
sion with other vehicles, or allow insufficient room in turning a 
corner or entering a gateway For before he can have had the 
practice by which alone this knowledge is to be gained, the begin- 
ner will have learned such elementary facts as that lus horses 
must be held well in hand going down hill and given their heads 
on an ascent, and to be sparing in the use of the hand-brake, 
with which many modern carriages arc provided This apparatus 
is most useful in case of emergency or for taking weight off the 
carnage on a really steep descent, but the habit which too many 
coachmen fall into of using the brake on every trifling decline 
should be avoided Its effect is that the horses arc continually do- 
ing collar-work and are thus deprived of the relief which ought 
to be given them by occasional light pole or shaft work 
Tandem and Four in hand, — When the ambition of the 
amateur coachman leads him to attempt a tandem or four in- 
hand he enters on a much more complex department of the art 
of driving In the first place he has now four reins instead of 
two to manipulate, and the increase of weight on his hand, espe 
cially when four horses are being driven, requires considerable 
strength of wrist to support it without tiring It is of the first 
importance, moreover that he should know instinctively the posi- 
tion m his hand of each of the reins, and be able automatically 
and instantaneously to lay a finger on any one of them The 
driver who has to look at his reins to find the off side leader’s 
rein, or who touches the near side wheeler’s m mistake for it, is 
in peril of a catastrophe It is therefore essential that the rems 
should be correctly disposed between the fingers of the left hand, 
and that the driver should as quickly as possible accustom him- 
self to handle them automatically The coachman should take 
the reins in his hand before mounting the box-seat, as otherwise 
his team may make a start without his having the means to 
control them It is customary to hitch the rems, ready for him 
to take them on, behind the tug strap which supports the trace 
buckle and the pad of the off side wheeler in four m-hand or the 
off side shaft bearer in tandem Standing on the ground beside the 
off-side wheel of his carriage, ready to mount to the box seat, the 
coachman, after drawing up his rems till he almost feels the 
horses’ mouths, must then let out about a foot of slack in his 
off side reins, m order that when on his seat he may find all the 
rems as nearly as possible equal in length m his hand The rems 
should then be transferred to the right hand disposed as they will 
be in the left when ready to start, but one finger lower down, 
Ihi f.r-ii finger will thou he free to hold on to Ihc foothoird m 
rmunti lg the box When nplaud in the lc f t f and iKi mount 
ing, the leaders’ min- siould be separated by the forefinger ind 
the whcelei 1 - bj the middle lingei The neu h ider’s run will 
then be uppermost of tr.e lour, between the forefingei and thumb, 
then bclwcei the toichngir and middle i.ng r Tt two runs to 
• gedier — the off 1-ader s and tin nc ir- Giuler <• m the older named 
while rit the ballon between the imddli tnd third 1 1 gt>rs is the 
oft whee'er s rein It will oc found th it held thus *fo runs sDre id 
immedntely m front of the hand in «uch i wi bat ea«.h sev 
eral rein and each pvr of reins — two nearside two ofi sidi 
two wheelers’, or two leaders’ — can be conveniently manipulated, 
and the proficient driver can instinctively and instantaneously 
grasp any of them he chooses with his right hand without hav- 
ing to turn his , \ es from the road before him to the reins m his 
hand 


Having seated himself on the box and transferred the reins 
thus disposed, from the right to the left hand, the coachman 
should shorten them till he just feels his wheelers’ mouths and 
hold back his leaders sufficiently to prevent them quite tight 
emng their traces Then, when he has taken the whip from its 
socket in his right hand, he is ready to start This is an oper 
ation requiring caretul management, to secure that leaders and 
wheelers start simultaneously, for if the leaders start first they 
will be drawn up sharp by their bits The moment it is desired 
to start, the team should be given their heads and the “office” 
to start by the coachman at once easing his left hand When once 
started a further adjustment of the reins is usually necessary 
The driver should see that his team is going straight If the 
leaders and wheeleis are not exactly on the same line, this or thal 
run must be shortened or lengthened as the case may require, 
and it is to be noticed that as the near-wheeler’s and off leader s 
reins lie together between the same fingers, a simultaneous short 
emng or lengthening of these two reins will usually produce the 
desired result 

With rare exceptions, rems should be shortened or lengthened 
by pushing them back or drawing them forward with the right 
hand in front of the driving hand, and not from behind it As 
soon as the team is in motion the leaders may be let out till they 
draw their traces taut, but draught should be taken off them on 
falling ground or while rounding a corner 

In rounding a corner a loop of the leaders’ rein, on the side to 
which the turn is to be made, is taken up by the right hand and 
placed under the left thumb This "points the leaders,” who ac 
cordingly make the required turn, while at the same time the 
right hand bears hghtlv on the reins of the opposite side, to pre 
vent them making the turn too sharply for safety to the coach 
behind them 

When the turn is made the driver's left thumb releases the 
loop and the team returns to the straight formation 

The Use of the Whip — A necessary part of driving four 
horses or tandem is the proper use of the whip The novice, be 
fore beginning to drive, should acquire the knack — which can only 
he learned by practical instruction and persistent practice— of 
catching up the thong of the whip on to the stick by a flick of the 
wrist, keeping the elbow close to one’s side Practice and con 
siderable dexterity are required in using the whip on the leaders 
without at the same time touching, or at all events, alarming or 
fretting, the wheelers The thong of the whip should reach the 
leaders from beneath the swingle or lead bar This demands 
skill and accuracy, especially when striking the near leader, but 
no coachman is competent to drive four horses until he is able 
to touch with the whip any particular horse that may require it, 
and no other 

Essential as is proficiency m the use of the whip when driving 
four horses, it is even more imperative for the driver of tandem 
For in four m-hand the leaders act in some measure as a restraint 
upon each other s freedom of action, whereas the leader in tandem 
is entirely independent and therefore more difficult to control 

In the usual method of harnessing a tandem the lead traces 
draw direct from the wheeler’s trace buckles They should never 
be attached to the shafts, as this is a dangerous practice The 
above method entails a considerable length of trace, and a trace 
bearing-strap passing over the leader’s loins is a necessity Another 
method consists in having two swingle or lead bars similar to those 
used in four-m hand, by means of which the leader’s traces can 
be reduced to the same length as those of the wheeler But this 
method is very seldom adopted 

A tandem, owing to the greater freedom of the leader from 
control, requires m a sense more delicate handling than a four 
in hand, but the latter supplies the coachman with problems of 
greater difficulty, and so of greater interest, if only for the rea- 
son that be has to deal with the various temperaments of four 
horses instead of two, while the weight on the hand is obviously 
more severe, and a heavy coach load entails extra precautions for 
safety, especially m driving down hill In Great Britain the 
coach and-four is the more popular 

BiBUQORAtinr — See Fuller, Sssay on Wheel Carnages (1828), 
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Donald Walker, British Manly Exercises m Which Riding, Driving, 
Racing Are Now Tirst Described (1834) , William Bridges Adams, Lng 
lish Pleasure Carnages Their Origin, History, Materials, Construction 
(1837) , The Equestrian A Handbook of Horsemanship, Containing 
Plain Rules for Riding, Driving and the Management of the Horse 
(1854) , J H Walsh (“Stonehenge”), Riding and Driving (1863) , A 
Cavalry Officer, The Handy Horse Book, or Practical Instruction in 
Driving and the Management of the Horse (1865-67, 1871-81) , H J 
Helm, American Roadsters and Trotting Horses (1878) , E M Stiat 
ton, The World on Wheels (1878) , F H Huth, Works on Horses and 
Equitation A Bibliographical Record of Hippology (1887) , the Duke 
of Beaufort, Driving (Badminton Library, 1889), containing a bibh 
ography 1 Capt C Morley Knight, Hints on Driving (1894) , James A 
Garland, The Private Stable, 2nd ed (1902) (X , G W ) 

DRIZZLE, a steady light ram 111 which the drops aie very 
minute (diameter less than - m , approximately) and numerous 
Such small drops seem almost to float m, and thereby to follow, 
even the slightest motions of the air Drizzle is distinguished from 
sprinkles or ordinary hght ram in that it falls from thick low lying 
stratus or strato cumulus clouds, rather than from cumulus or 
alto stratus, and always causes poor visibility In theory the 
precipitation of drizzle is a consequence of turbulence produced 
by friction of the air with the ground, whereas other rain requires 
larger-scale vertical motions reaching higher levels in the atmos 
phere Freezing drizzle causes glaze (or glazed frost), a thm, 
transparent ice crust on the ground and exposed objects, but 
frozen drizzle (or granular snow) consists of very fine snow or ice 
grains falling under identical circumstances as rain dnzzle, except 
at cloud level temperatures at or below the freezing point In 
the U S , drizzle is sometimes confused with mist (qv) 

(R G Se) 

DROBISCH, MORITZ WILHELM (1802-1896), Ger- 
man philosopher and mathematician, was born on Aug 16, 1802, 
in Leipzig, where he became professor of mathematics m 1826, 
professor of philosophy in 1842, and where he died on Sept 30, 
1896 He regarded logic, whose business is the establishment of 
the general laws of thought, as a formal science independent of 
psychology Rehgion was, for him, the expression of man’s desire 
to escape from the impulses of nature to a divine being whose 
existence is better demonstrated by the ethical than the teleo- 
logical proof Drobisch’s support of Johann Herbart appears m 
his Beitrage zur Onentirung uber Herbart’ s System der Phtlosophie 
(1834) and in Neue Darstellung der logtk (1836) He also wrote 
Grundlehren der Religions phtlosophie (1840), Empinsche Psy- 
chologic (1842), Quaesttonum mathematico-psychologicarum 
spec 1 -V (1836-39) and Vber die mathematische Bestmmung 
der mustkahschen Intervalle (1846) 

See Neubert, M W Drobisch (Leipzig, 1902) 

DROESHOUT, MARTIN (1601-c 1650), engraver, bap- 
tized in London, was the son of Michiel Droeshout and probably 
the pupil of his father and of his elder brother John, both en- 
gravers Martin’s title to fame is his engraved portrait of William 
Shakespeare (signed Martin Droeshout sculpsit), which appeared 
m the first folio edition of Shakespeare’s plays (1623) Smce the 
engraver was only 15 years old at the time of Shakespeare’s 
death, the portrait was not done from life Martin Droeshout’s 
later wprk is better The British Museum Catalogue of Engraved 
British Portraits Preserved in the Department, vol vi (1925) lists 
eight portraits engraved by Martin Droeshout 
See Sidney Colvin, Early Engraving and Engravers m England, IS45- 
169s (1906) , Arthur M Hind, List of the Works of Line-Engravers in 
England (1905) (C H C B ) 

DROGHEDA, municipal borough and seaport, on the south- 
ern border of Co Louth, Ireland, on the River Boyne, about 4 ml 
from its mouth m Drogheda bay, and 31^ mi N by W from 
Dublin by rail Pop (1951), 16,773 
The earliest notices call the town Inver Colpa or the Port of 
Colpa, the present name signifies “The Bridge over the Ford” 
A synod Was convened there m 1152 by the papal legate Cardinal 
Paparo, m 1224 there was founded a Dominican fnary, of which 
there are Still remains, and m 1228 the two divisions of the town 
received separate incorporation from Henry III In 1412 Henry 
IV granted a charter authorizing the combination of the two towns 
In the reign of Edward III Drogheda was classed with Dublin, Water- 
f 01 7 and Kilkenny as one of the four staple towns of Ireland Rich- 
ard II received in its Dominican friary the submissions of O’Neal, 


O’Donnell and other chieftains of Ulster and Leinster The right of 
coining money was bestowed on the town and several parliaments were 
held there, including one in 1495, when Poynings’ law was enacted In 
the civil wars of 1641 the place was besieged bv Phehm O’Neill, but 
was relieved In 1649 it was captured by Oliver Cromwell and the 
mhabitants brutally massacred In 1690 it was garrisoned by King 
James’s aimv, but after the battle of the Bovne it surrendered without 
a struggle Drogheda ceased to be a parliamentary borough m 1885, 
and a county of itself in 1898 

From the dose of the 12th century, and for some time after the 
Reformation, the primates of Ireland lived in Drogheda Its proximity 
to Dublin, the seat of government and of the Irish parliament, induced 
them to picfer it to Ardmacha inter Htbermcos Near Drogheda, 
m later times was the primate’s castle and summer palace at Termon- 
feckin, some ruins of which remain 

The ancient fortifications of Drogheda have disappeared save that 
St Lawrence gateway remains almost perfect, and there are rums of 
the West, or Butler, gate St Peter’s chapel formerly served as the 
cathedral of the modern Roman Catholic archbishopric of Armagh 
In the town there was formerly an archiepiscopal palace, built about 
1620, and the Dominicans, the Franciscans, the Augustimans, the Car- 
melites and the Knights of St John had monastic establishments Of 
the Dominican monastery (1224) there still exists the Magdalen 
tower, while of the Augustinnn abbey of St Mary d’Urso (1 ’06) 
there are the tower and a pointed arch There is a bluecoat school, 
founded about 1727 present buildings, 1870 The industrial estab- 
lishments comprise cotton, flax and flour mills, sawmills, tanneries, salt 
and soapworks, breweries, chemical manure, engineering works and the 
big cement works, one of the largest of its kind in the World The 
town is the headquarters of the valuable Boyne salmon fishery A 
brisk sea trade is carried on m agricultural produce 

DROHOBYCZ, formerly a Polish town in the province of 
Lwow, capital of a district which contains the largest oilfield in 
Poland Pop (1931)32,622 Oil was first found at Boryslaw and 
Tustanowice in 1904, and reached its highest production in 1909 
Drohobycz has a factory of mineral oil, the largest oil refinery in 
Poland, and is connected by pipe lines with the chief wells It 
also produces mineral gas, gasohne and ozokente Russian troops 
conquered Drohobycz in Sept 1939 and it fell to Germany in 
1941 It was incorporated into the U S S R in 1945 

DROIT, a legal title, claim or due, a term used m English 
law in the phrase droits of admiralty, certain rights or perquisites 
assigned by the crown to the lord high admiral (See also Wreck ) 
The most important of these m modern times consisted of ships 
and goods captured m port in time of wai , others were flotsam, 
jetsam, ligan, treasure, deodand, derelict within the admiral’s 
jurisdiction, all fines, forfeitures, ransoms, recognizances and 
pecuniary punishments, all sturgeons, whales, porpoises, dolphins, 
grampuses and such large fishes, with the share of some prizes — such 
shares being afterward called tenths, in imitation of the French, who 
gave their admiral a droit de dixiime The droits of admiralty were 
definitely sunendered to the crown by Prince George of Denmark, when 
lord high admiral of England in 1702 In prize low droits of admiralty 
are distinguished from droits of the ciown, which, before 1914, were 
granted to the captors of ships and cargoes captured at sea by duly 
commissioned ships of war (See H C Rothery, Prize Droits, being 
A Report of KM Treasury on Droits of the Crown and of Admiralty 
in Time of War [1915] , also the Law Quarterly Review, vol xxxu, 
p 38, and the Naval Prize Act, 1918, also Holdsworth, History of 
English Law, vol 1, pp 559-561 ) 

The term droit is also used in various legal connections (for French 
law, see French Law), such as the droit of angary (qv )> the droit 
d'achat (right of pre emption) m the case of contraband (qv ), the 
feudal droit de bris (see Wreck) , the droit de rigale, 01 ancient royal 
privilege of claiming the revenues and patronage of a vacant bishopric, 
and the feudal droits of seigniory generally 

DROIT ADMINISTRATIF. French administrative law 
may be described as that section of law which establishes the dif- 
ferent administrative organs of the state and defines their powers 
as regards individuals It will thus be noticed at once that there 
is a very close connection between French constitutional and 
administrative law since in the former the general plan of the. 
operation of the powers inherent in the state is set out whereas 
in the latter the various organizations by which these powers are 
enforced are detailed, or — in another phrase — in constitutional 
law are to be found the principles whose application is enacted 
through the channels of administrative law 

France is for administrative purposes divided into “departe- 
ments” which are subdivided into “arrondissements ” The latter 
are again subdivided into “cantons" with a further subdivision 
into “communes ” These different administrative divisions are 
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not, however, of equil importance the “departements” and the 
“communes” are at the same Lime electoral constituencies, admin 
lstr itive units and so called “personnes morales ” The “arron- 
dissements” are neither ‘ personnes morales” nor administrative 
units The “cantons” are neither legal nor administrative units 
although they elect a councillor to the consetl gdndral and to the 
consetl d’arrondissemcnt The “communes” form an administra- 
tive centre of great activity 

“Droit admimstratif” is, therefore, concerned with the general 
interests of the State, the regional interests of the “departements” 
and the local interests of the “communes,” although for reasons 
of economy it is often enforced by the same agents as in the case 
of the “prefet” of a “departement’ who is at the same time an 
agent of the State and of the “departement ” 

Theie are several classes of administrative organs, the author- 
ities entrusted with the execution of administrative decisions (“pre- 
fets” and “sous-prefets”), mayors, deliberative councils, which 
must be subdivided into deliberative councils proper, namely, those 
who have power to take executive decisions ( consetl gdndral, 
consetl ~d’arronchssement and consetl municipal) and consulting 
councils (consetl de prefecture, consetl d’etat), and finally admin- 
istrative tribunals entrusted with jurisdiction 
The acts of administrative authority are fundamentally divided 
into two classes, acts of authority proper or, as they are some- 
times called, unilateral administrative acts, by means of which 
the administration orders or prohibits some action by the subject 
of its administration, as for instance the order of a mayor pro- 
hibiting processions in the territory of his commune, and acts of 
administration proper by means of which the administrative 
authorities ensure the safeguard of the property of “personnes 
morales admimstratives” and enforce contracts, the nature of 
these acts being from a legal point of view the same as those of 
a private citizen Appeals against acts of so-called authority proper 
are, howevei, within the jurisdiction of the administrative tribu- 
nals, whereas disputes arising out of acts of so called administra- 
tion proper are tried before the ordinary judicial tribunals 
Acts of authority proper are subdivided into “actes lndwiduels” 
and “actes reglementaires ” “Actes individuels” are those con- 
cerning a particular individual in connection with a defined object 
“Actes reglementaires” are those by which the administrative 
authority imposes certain restrictions on a body of individuals 
The right to do “actes reglementaires” is entrusted as regards the 
whole State to the president of the republic, as regards the “de- 
partements” to the “prefets” and as regards the “communes” to 
tie mayors This subdivision of acts of authority proper is im- 
portant as regards jurisdiction, for only “actes individuels” can be 
appealed against before the ordinary administrative tribunals The 
sole means of attacking an “acte reglementaire” is before the 
consetl d’etat which may order it to be cancelled as ultra vires 
Private individuals are protected against officials by their power 
of prosecution before the Criminal Courts in certain cases (Art 
166-195, Cnm Code) and their right of bringing an action before 
the ordinary judicial tribunals where an official is personally liable, 
as the re-pons bill 1 v for acts done bv an official 1 only ■'-surrul by 
the .idmim-tr'tmp m casts where the f mlt is inherent in the suv- 
icl, and tnirc!> by appeal 10 the admmi-tr itivc tiihiini's 
3 u is ..rue tint m case of tort T remh ci’i/ens tan only sue 
officiate of the Stite 111 then office! cap.iutv m the ordinuv 
touris when die act comulaincd of is alltged to hast been com 
nutted malice," and diet m tin .dnente of ‘milite’’ the 
private citizen inu=t seek his lemedv btio-e an admmi-.fi 11 m 
tribunal It is, however, interesting to i oniuarc genu all) th~ rij te 
Oi 1 1 rtnch citizen with tnost of a H-ili-h subnet who, 111 d ding 
•with State offices or civil serv in's, finds that lie is, m n >n> c 1 e- 
pov erltss OAiiig to *he immunity ihvst ix-m>i s ciijov is rcgiid- 
the conseauences of acts done in their officii capacity I i.ncli 
Wimnistrafive Law irny l e slid to bt b ‘M.J on ih' '■u.ozrmor of 
thi fiCt f hat the PtJtte, regarded as a “per ounc monk.," ha= lwo 
distinct entities, incl L h*t in it-, polmc cipamv it i s a ‘ r-,on” 
wno is resporiMb’e for the tort-, of its s L r\ ints is well as for ton- 
trac f s made bv tlnm <1- u- hil ih md th.t toncc.jneulj it ini> 
be sued, if not in the o-dmtrv courts, before the admiiusti-'livt 


tribunal whose existence consequently constitutes a protection 
for the subject against arbitrary decisions of individuals acting 
officially, whereas English jurisprudence, as already stated, regards 
acts done by officials or servants of the Crown still on the mediae 
val assumption that as “the king can do no wrong” and “the State 
is the king,” it is not responsible for the torts of its servants 
This comparison between the English and French system of juris 
prudence may be further emphasized by a consideration of the 
fact that the French administrative tribunals are real tribunals, 
acting independently of the executive, whose functions and powers 
are defined in the Code Admimstratif, whereas under the English 
rule of law Government departments often exercise in camera, 
and without an oral hearing of the applicant, semi judicial func 
tions under Statutory Powers which, m practice, confei on them 
the power of judging their own cause without appeal 

Only cases m which a definite right has been violated can be 
heard before the administrative tribunals, where private interests 
only are concerned appeal can be made only to representatives of 
the administration, following the hierarchical order upwards As 
regards the cases which come before the administrative tribunals 
these are divided into four classes first, those in which the 
tribunal examines the matter as regards both law and fact, and 
decides if a decision is to be upheld or replaced by another, 
secondly, those in which the tribunal has to decide if any admmis 
trative act was ultra vires, in which case it quashes the decision, 
thirdly, those m winch the tribunal is called upon to interpret the 
scope and intention of an administrative act, and, fourthly, those 
m which the tribunal has power to impose a penalty in cases where 
public property has been encroached upon, or a legal usufruct of 
public utility unobserved It must be noticed that this last class 
of case constitutes an infraction of the rule that every illegal act 
of any kind, the commission of which entails a penalty, falls within 
the provisions of the Penal Code and must be tried before the 
ordinary judicial tribunals 

The fundamental principle of the separation of the judicial and 
administrative authorities was enacted by the law of Aug 24, 
1790, sec 2 Art 13 which enacts that the judges may not m any 
way interfere with the operations of the administrative corps, or 
summon before them administrators to answer for acts done in 
carrying out their proper duties This principle has been so far 
developed that if during the course of an action before the ordi- 
nary judicial tribunals a question arises which might prejudice a 
decision of the administrative tnbunals, the hearing must be sus 
pended pending a decision by the latter In cases, however, of 
“expropriation” on grounds of public utility, m which a decision 
must be given by the judicial tribunal, the latter may refuse to 
make an order if all the legal formalities required have not been 
duly earned out by the administrative authorities 

Finally certain matters which should, according to their nature, 
be brought before the judicial tribunals have by law been allotted 
to administrative tnbunals, e g , questions arising out of the con- 
tracting for public works, the sale of any part of the national 
domain and the declaration of the State as a debtor 

Administrative tnbunals are divided into tnbunals of first 
instance and those of appeal The mayor and the council of the 
prefecture always constitute tnbunals of first instance The “pre 
fets” and the competent minister constitute sometimes tnbunals 
of first instance and sometimes tribunals of appeal The consetl 
d’itat is in principle an appeal tribunal, although m certam cases 
it is a court of first and last instance, and even a court of cassation 
The cour des comptes except in one instance is a court of first and 
last instance These tribunals are also subdivided into tnbunals 
competent to hear and determine all matters which have not been 
specially reserved, and special tribunate for the trial of the latter 
class of cases 

Ordinary tnbunals are m the first instance that of the compe- 
tent minister and in the second instance the consetl d’etat Special 
tribunals for the hearing of general cases are the council of the 
prefecture, the “prefet," the “sub prefet” and the mayor 

Special tribunal? with special functions are those of the cour 
des comptes, the maritime prefects, the council of public instruc- 
tion, the tnbunals with junsdiction concerning the issue of coinage, 
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that of the sanitary police, that for excess values and that for the 
colonies 

Administrative judges are removable, with the exception of 
those of the cour des comptes (F N 0 ) 

DROITWICH, market town and municipal borough, Evesham 
parliamentary division, Worcestershire, England, si mi N N E 
of Worcester, and 126 mi NW from London by the GWR 
but served also by the L M S R Pop (1938) 4,662 Area 2 7 
sq mi It stands on the river Salwarpe, a tributary of the Severn, 
being connected with the latter by canal There are three parish 
churches, St Andrew, St Peter and St Michael, of which the 
first two are fine old buildings in mixed styles The principal 
occupation is the manufacture of the salt obtained from the brine 
springs or wyches, to which the town probably owes its name and 
origin The spnngs also give Droitwich a considerable reputation 
as a health resort There are Royal Brine baths (with a chnic), 
St Andrew’s baths and a pnvate bath hospital Because of the 
pumping of the brine there is a continual subsidence of the 
ground, detrimental to the buildings, and new houses are mostly 
built in the suburbs In the pleasant well wooded district sur 
rounding Droitwich the most noteworthy points are Hindhp hall, 
3 mi S , where (in a former mansion) conspirators in the Gun 
powder plot defied search for eight days (1605) , and Westwood, 
a fine hall of Elizabethan and Carolean date on the site of a' 
Benedictine nunnery, 1 mi W of Droitwich, which offered a 
retreat to many royahsts during the commonwealth 

A Roman villa, with vanous relics, has been discovered there, 
but it is doubtful how far the Romans made use of the brine 
springs, which are also mentioned in several charters before the 
conquest At the time of the Domesday survey all the salt springs 
belonged to the king, who received a yearly farm of £65, but 
the manor was divided between several churches and tenants 
in chief The burgesses of Droitwich (Wtc, Saltmc, Wtch, Dright 
■wtch) are mentioned in the Domesday survey The town is first 
called a “burgus” in the pipe roll of 1155—56, but the burgesses 
did not receive their first charter until 1215, when King John 
demanded a fee farm of £100 The payment of the fee farm 
gradually lapsed in the 18th century In mediaeval times Droit 
wich was governed by 2 bailiffs and 12 jurats Queen Mary 
granted the incorporation charter in 1553-54 under the name of 
the bailiffs and burgesses James I in 1625 granted fuller charter, 
which remained the govermng charter until the Municipal Re 
form act King John’s charter granted the burgesses a fair on 
May g, to last for eight days, but Edward III m 1330 granted 
instead two fairs, on Dec 29 and Oct 28 and three days after 
Queen Mary granted three new fairs In recent times fairs were 
held in June and December, but these have lapsed and now 
none is held James I changed the market day from Monday to 
Friday^ 

DROME, a department of southeast France, formed of parts 
of Dauplune and Provence, and bounded on the west by the 
Rhone, which separates it from Ardfeche, north and northeast by 
Isire, east by Hautes-Alpes, southeast by Basses-Alpes and south 
by Vaucluse, area 2,533 sqmi , pop (1936) 267,281 Drfime is 
watered by tributaries of the Rhfine, including the Isfere in the 
north, the Drfime m the centre and the Aygues in the south, 
flowing from spurs of the Alps westward to the alluvial plains on 
the left bank of the Rhone North of the Drfime he the Vercors 
and the Royans, a region of forest clad north-to-south ridges 
South of that river the mountain system is intersected everywhere 
by torrents, In the east of the department the mountains of the 
Dfivoluy reach 7,890 ft North of the Isfire a district of low hills 
Stretches to the limits of the department on the Valloire, its most 
productive portion The climate, except in the valleys bordering 
the Rhone, is cold, and winds blow incessantly Snow lies on the 
mountamtops dunng the greater part of the year 
The agriculture of the department is moderately prosperous 
The mam crops are wheat, grown chiefly on the banks of the Isfire 
and Rhone, oats and potatoes Large flocks of sheep feed on the 
pastures in the south; cattle Taismg is carried on principally m 
the northeast Good wines, among which the famous Hermitage 
growth ranks first, are grown on the hills and plains near the 


Rhfine and Drome Fruit culture is much practised Olives and 
figs are grown m the south, the cultivation of mulberries and 
walnuts is more widely spread The rearing of silkworms in 
Drome is very important The Montelimar district is noted for its 
truffles Mineral products include lignite, blende, galena, calamine, 
freestone, lime, cement, potter’s clay and Ipolin Brick and tile 
works, potteries and porcelain manufactories exist in several lo- 
calities Industries comprise flour milling, distilling, wood sawing, 
turnery and dyeing The chief textile industry is the preparation 
and weaving of silk, which is carried on in a number of towns 
Woollen and cotton goods are also manufactured Leather work- 
ing and bootmaking, carried on on a large scale at Romans, are 
important, also the manufacture of machinery, hats, confection- 
ery and paper Drfime exports fruit, nuts, oil, cheese, wine, wool, 
livestock and its manufactured articles, tire chief import is coal 
It is served by the Pans Lyon railway, and the Rhfine and I sere 
furnish more than 100 mi of navigable waterway The canal de la 
Bourne, the only one m the department, is used for purposes 
of irrigation only Drome is divided into the arrondissements 
of Valence, Die, Montelimar and Nyons, comprising 29 cantons 
and 378 communes The capital of the department of Drfime is 
Valence, the seat of a bishopric of the province of Avignon The 
department forms part of the acadimie (educational division) of 
Grenoble, where its court of appeal is also located, and of the 
region of the 14th army coips (Lyons) Besides Valence, the 
chief towns of the department are Die, Montelimar, Crest and 
Romans Nyons is a small industrial town with a mediaeval 
bndge and remains of ramparts Suze Ia-Rousse is dominated by 
a fine chateau with fortifications of the 12th and 14th centuries, 
in the interior the buildings are m the Renaissance style At 
St Donat there are remains of the palace of«the kings of cisjuran 
Burgundy, though little of the building is earlier than the nth 
century, it is the oldest example of civil architecture in France 
The churches of Leoncel, St Restitut and La Garde- Adhfimar, all 
of Romanesque architecture, are also of antiquarian interest St 
Paul Trois Chateaux, an old Roman town, once the seat of a 
bishopric, has a Romanesque cathedral At Gngnan. there are re- 
mains of the Renaissance chateau where Madame de Sevigne 
died At Tain there is a sacrificial altar of a d 184 
DROMEDARY, a name properly used for the swift, nding 
breed of camel, belonging to the Arabian (one-humped) species 
A dromedary has been known to carry a man 115 mi in less than 
11 hr (See Camel) 

DROMICEIIDAE see Emu 


DROMORE, a market town and urban district of Co Down, 
N Ire , on the Upper Lagan, 17J mi S W of Belfast by rail Pop 
(1937) 2,176 Area 262 ac The bishopric there grew out of an 
abbey of Canons Regular attributed to St Colman in the 6th cen- 
tury, and was united in 1842 to Down and Connor The town and 
cathedral were wholly destroyed during the insurrection of 1641, 
and the present church was built by Bishop Jeremy Taylor in 
1661 Remains of a castle and earthworks are to be seen, together 
with a large rath, or encampment, known as the Great Fort The 
town gives its name to a Roman Catholic diocese Manufacture 
of linen is the chief industry 

DROMOS, the open air passage, enclosed between stone walls, 
leading down to the entrance of Greek “beehive” tombs 
DRONE, in music, the bass pipe or pipes of instruments of 
the bagpipe type, having no lateral holes and therefore giving out 
the same note without intermission as long as there is wind in the 
bag, thus forming a continuous pedal, or drone bass The drone 
pipe has, instead of a mouthpiece, a socket fitted with a beating 
reed, and inserted into a stock or short pipe immovably fixed nf 
an aperture of the bag The Greek classics allude to the existence 
dr ° ne ’ elther of the argh ° o1 or tbe bagpipe type 
DRONFIELD, a town and urban district of Derbyshire, 
England, 6 mi S of Sheffield, on the LMS railway Pop (esfc 
6 ' 6 °9 Ar “; 5 4 sq mi It is on the river Drone, a tributary 
01 the Kother There are extensive foundries Spades, shovels 
reaping hooks sickles and scythes are made Coal is mined in the 
neighbourhood The church of St John the Baptist, with 
a lofty spire, is a good example of Decorated work, with 
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Perpendicular additions 

DRONGO, any of about 20 species of old world passerine 
birds, also known as king crows or drongo shrikes, forming the 
family Dicruridae, related to the old world orioles They are 
handsome, fork tailed, usually black and 10 to 12 in long, but the 
prolonged outor tail feathers sometimes double that length They 
are commonest in southeastern Asia, but also occur m Africa, 
Malaysia and Australia The drongo cuckoo of India ( Sumicitlus 
lugubris) resembles or mimics the common drongo {Buchanga 
atm ) and lays its eggs m the drongo’s nest (G F Ss ) 

DROP FORGING Drop forging is the production in quan 
tity of articles in metal by means of a falling weight forcing the 
heated matenal into a die 

Since the beginning of the 20th century development has taken 
place owing to the growth of the motor industry and the increasing 
demand for mechanical transport A large number of the parts 
of an automobile are now drop forged, e g , the engine crankshaft, 
connecting rods, bearing caps, tappets, rockers, valves, flywheels, 
gears, actuating forks, couplings, levers and lever brackets On 
the chassis, the front axles, back axle casings, swivels, stub axles, 
wheel hubs, steenng levers, brake levers, pedal levers and plates, 
differential gears and pinions, brake shoes and brackets are ml 



’’made by this method, even small articles such as wind screen pil- 
lars, wing-nuts and stainless door handles being made under the 
drop hammer The development of aviation finds much employ- 
ment for drop forging m connection with propeller hubs, crank 
shafts, connecting rods, vah es, brackets, gears, etc Great accu 
racy is demanded for this work both for weight and strength, very 
fine limits are Imposed and the forgings are subjected to severe 
tests by the Aeronautical Inspection Directorate Manv other 
industries use drop forged articles, common products being scissor 
blanks, surgical instruments and heavy gears for railway work 


Drop forging is essentially a moulding operation, the metal be- 
ing worked with the aid of machines at a sufficient heat to bring 
it to a plastic condition, but never to the molten condition neces- 
sary for the production of castings Drop forged articles are fre- 
quently confused with castings, but the manufacturing process is 
entirely different 

The hammer used in drop forging operations consists of a forged 
or cast block of steel, commonly called the “tup” and weighing 



Fig 2 — DROP FORGED ROD BEFORE AND AFTER FLASH HAS BEEN 
REMOVED 

When the metal li being forged a certain amount known a> the flash Is 
pressed out at Junction of dies (upper figure) It Ib removed by trimming 
tools, and the finished forging Is then ready for machining (lower figure) 

anything from x cwt to 3 or 4 tons, which is lifted to a height and 
then allowed to fall or “drop” on to the anvil block by its own 
weight The fall is controlled by guide rods or slides bolted to, or 
fixed in, the anvil block The lifting apparatus vanes in detail, 
but in its essentials consists of pulleys exerting a variable friction 
pull on a belt connected with the tup, manipulated with cords or 
lexers usually by hand (fig 1) The hammers mostly used m 
Great Britain are those dehvenng a gravitation blow by a falling 
weight impinging on an unyielding anvil, but steam hammers are 
also used, where the tup is attached to a piston rod and propelled 
downwards and lifted up by means of steam or compressed air 
The anvil receives the whole of the energy delivered b> the ham 
mer whenever a blow is struck except the small amount absorbed 
m compressing the stamping, and therefore the ratio of the weight 
of the hammer to the weight of the anvil block is of great impor 
tance, a minimum ratio of 15 to 1 is usual, ic, t 1 ton hammer 
will have a 15 ton anvil block and so on 
Die Block — For the manufacture of a drop forged article, 1m 
pressions are sunk in two die blocks to the exact shape and size of 
the pattern required Careful attention is paid to the cutting of 
these dies which are frequently of a very intricate pattern, very 
expensive steel is usually employed and highly skilled workmen 
are. engaged One die is fixed in the tup and the other is fixed on 
to the anvil block by means of poppet pins or keys , the metal to 
be forged, which has previously been heated in an adjacent furnace 
to a malleable condition, is placed between these dies, and several 
blows in quick succession are struck bv the hammer, thus fore 
mg the metal evenly into the die impressions The number of 
blows required must be gauged with some accuracy by the 
stamper, too few blows will not obtain uniform strength m the 
forging, while too many will shorten the life of the dies A cer 
tain quantity of met il is extruded at the point where the two dies 
meet, and this surplus metal, called the “flash” or “fin,” is re- 
moved on completion of the forging operation by means of a pair 
of trimming tools fixed in a press, one of these tools resembles the 
pattern of the article required and the other is made hollow to the 
outline of the pattern at the point of the flash (fig 2) The forg 
mg, placed m the press, is forced through the hollow tool by the 
solid one and the flash is cut off, the forging being subsequently 
returned to the hammer for one more blow to correct any possible 
distortion or bending which may have taken place during the 
trimming operation 
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On the completion of the forging operation, the forgings are 
usually subjected to heat treatment to relieve the metal of any 
strains set up during stamping and also to render it most suitable 
for machining operations should these be required Heat treat 
ment is an integral part of the manufacture and is earned out by 
highly experienced workmen, perfect control and knowledge of 
temperature is vital, as the necessary strength and hardness can 
only be obtained if the treatment 
is correct 

All wrought metals have in a 
marked degree “grain” or “fibre” 
and great care has to be taken in 

forging to see that the grain is t , 

worked into a position parallel to Fig 3 — drop forged crank 
the pnncipal stresses likely to shaft showing grain arranged 
occur in the article to be forged T0 follow contour of crank 
Grain must never be allowed to SHAFT 
run transverstly to the axis of the greatest bending stress (fig 3) 
This is one of the great advantages of drop forgings over castings 
In a casting, where the metal is melted down and poured into a 
mould, the structure becomes crystalline and not fibrous, but in 
a drop forging, alwavs made from bars or billets which have the 
gram running longitudinally, very careful attention is paid to the 
disposition of this grain, so that if there is a bending stress it goes 
across the longitudinal grain and not between it 

Drop forgings are made in many metals, besides the various 
alloy steels, stainless steels and iron, brass, yellow metal, cupro 
nickel, aluminum, duralumin, magnesium, etc, are used Con 
siderable progress has been made with the forging of these light 
alloys Some of them are exceedingly difficult to forge, and the 
greatest accuracy m gauging the forging temperatures is required 
(K.R C) 

IN THE UNITED STATES 

Drop forging is divided into fjour classes, dependent on the 
type of machine used They are (1) trip hammer forging, (2) 
drop hammer forging, (3) upsetting, and (4) press forging 

Trip hammer forging is done with a power dnven sledge 
hammer so arranged that successive blows strike m exactly the 
same place The helve type of tnp hammer consists of (1) a 
base or anvil on which there is held a die, and (2) an arm or 
helve fixed at one end, the other end of which is mechanically 
raised and lowered On the moving end of the helve there is 
fastened a second die which strikes against the die held on the 
anvil Another type of helve hammer makes use of an auxiliary 
ram between the helve and the upper die The ram operates be 
tween vertical guides and is loosely connected to the helve The 
advantages of a trip hammer are the rapidity with which it 
dehvers its blows and the ease with which the operator can in- 
stantly change the force of the blow from zero to the maximum 
of the machine Typical examples of the type of forgings made 
by this process are the various types of chisels, punches and picks 

Drop hammer forging is that branch of the forging industry 
which J utilizes a machine called a drop hammer A drop hammer 
consists of a base, a hammei or ram which strikes the base and 
which travels vertically between side guides, and the overhead 
mechanism for lifting the hammer and releasing it In the board 
drop hammer a board, generally of maple, raises the ram The 
lower end of the board is fastened to the upper portion of the 
ram and the upper end of the board travels between two rolls 
which revolve in opposite directions Automatic mechanism is pro- 
vided so that the rolls alternately squeeze the board and, revolv 
ing, lift it The rolls are then spread apart, allowing the ram to 
fall The steam drop hammer (Plate I, fig s) utilizes a steam 
cylinder for the lifting mechanism, the piston rod taking the place 
of the board and the ram being fastened to the lower end of the 
piston rod The air drop hammer is fundamentally the same as 
the steam hammer, but uses compressed air instead of steam 

For forging with the drop hammer there is used a set of tools 
known as forging dies, which are blocks of steel used m pairs 
The dies are cut or dug out so that when the two cut-out blocks 
are put face to face, the hollow included between them has the 
exact shape of the forging which they are designed to produce 
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One of the dies is solidly fastened to the base or anvil, while the 
other is fastened to the lower end of the ram The overhead 
mechanism oi a drop hammer is automatic The hammer travels 
to the top of its stroke and is released, causing the die block 
fastened to it to strike against the one on the base, after which 
the ram is instantly raised The operation of drop forging consists 
of heating any suitable metal to a temperature at which it is 
malleable, placing it on the lower die block and allowing the 
upper die block to fall on it repeatedly, forcing the metal into the 
shape defined by the sunk or cut out portion of the dies The 
miking of drop forgings can be considered as divided into (1) the 
making of the dies and (2) the production of the forgings 
Die Making —In making dies it must be remembered that it 
is not possible to forge all shapes No hole or depression in a 
drop forging may be larger at the bottom than at the top, al 
though it may be smaller In actual practice it must be slightly 
smaller by an amount equal to the “draft,” as the angle at the 
side of every depression is called No surface of a drop forging 
may be parallel to the path of travel of the dies, but must depart 
from parallelism by an amount not less than the draft angle and 
in the direction which will make all paits of the forging smaller at 
the bottom of the impression m each die than at the top The 
usual draft angle in drop forging is 7° 

It is possible to forge many different kinds of materials, among 
them being iron, copper, certain of the brasses, bronze, aluminum, 
monel metal, nickel and a great number of alloys of these and 
similar metals By far the greatest number of forgings are made 
from steel and its alloys Typical examples are wrenches, pliers, 
chisels, hammers, parts of machines of all kinds and automobile 
connecting rods, crank shafts, manifold flanges and clevis bolts 
The die design is influenced by the quantity which is to be made 
at one setting of the dies as well as by the quantity eventually 
wanted Dies may be so designed as to make two or more forgings 
at once, later to be cut apart by trimming Since metal is forged 
while hot and shrinks m cooling, that fact must be allowed for 
when making dies All forging dies are made larger than the size 
which the piece is to be when cold, by an amount equal to the 
shnnkage The cutting of die blocks proceeds in several stages, 
each designed to the end that the final or finishing stage will pro 
duce the exact forging wanted 

After the finishing cut is made and the impression is completed 
the accuracy of the work is tested by placing the two die blocks 
face to face and pouring melted lead into the impression and allow 
mg it to harden, afterwards, this lead cast which has the shape of 
the desired forging is examined The quantity of forgings which 
one pair of dies will produce vanes from perhaps 100 pieces under 
the worst to perhaps 500,000 under the best conditions The nor 
mal life for steel pieces lies between 10,000 and 40,000 
Upsetting is done with a drop hammer by making a hole in 
the bottom die and placing m the hole a bar longer than the depth 
of the hole and allowing the upper die to strike it This mush 
rooms the end When it is desired to have an upset other than at 
the end of the bar the lower die may be designed in two halves 
so that one may be removed and the forging taken out Special 
maclunes embodying these principles are called upsetters, bull- 
dozers or forging machines In the operation of such a machine 
a bar is heated and placed m the opening between the two halves 
of a pair of gripping dies, one of which may be fixed or both may 
be movable The two halves of the die come together tightly 
gripping the bar and then the ram is forced against the end, 
upsetting it and also forcing the metal to fill any shaped impres- 
sion which may be m the gripping dies The ram then returns and 
the gripping dies open for the operator to remo\ e the piece 
Press forgings are made in toggle joint or hydraulic presses* 
using dies in the same general manner ns in the drop hammer 
method, the difference being that a slow push is used instead of 
the quick, heavy blow of a ram Presses are also used for sizing 
forgings, taking the place of cold striking in a drop hammer (See 
Presses and Presswoek ) (H K ) 

DROPSY, the name given to a collection of fluid in all or 
any of the tissues or cavities of the body Dropsy is the extreme 
of oedema which signifies any condition causing any cell, any 
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tissue or the whole organism to hold moie water than is normal 
Oedema may be localized and limited 111 extent as after a bee 
sting or in hives, or generahzed as in heart disease Hydrothorax 
is an accumulation of fluid in one or both pleural cavities Ex- 
cessive fluid in the sac sui rounding the heart is designated 
hydropencardium, in the peritoneal cavity, ascites, when uni- 
\ersally distribuh d anasarca In the last instance, free fluid may 
appear within the tissues themselves 

Dropsy is a symptom and not a specific disease, essentially 
it is an excess of water contained in any of the tissues or in the 
spaces surrounding them Usually water passes into and out of 
cells so that equilibrium is maintained They neither swell nor 
shrink but keep their volume, thus the adult organism does not 
change its weight materially Oedema begins with an accumula- 
tion of water within the cells While originally limited to them, 
oedema when excessive or long continued leads to a liquefaction 
which squeezes off their more fluid portion into any pre existent 
or artificially created adjacent spaces This hquid between cells 
is Frequently referred to as lymph by physiologists, the patholo- 
gists call it intercellular, or interstitial, fluid, or a transudate Its 
chemical composition is akin to that of lymph or blood plasma 
except that it has a lower concentration of albuminous bodies 
An exudate is primarily a transudate but differs therefrom in 
that the products of inflammation are added to it An exudate is 
a transudate plus the products of cellular destruction, if many 
white blood corpuscles collect and die m the injured area, the 
result is pus An exudate is always higher in albuminous con- 
centration than a transudate, frequently exceeding even the normal 
of blood plasma The specific gravity of a t’ansudate ranges 
between 1,008 and 1,018, that of an exudate averages higher 
The mineral salts present in either are like and in about the same 
proportion as those in blood The quantity of albumin vanes only 
as its source is of a noninflammatory or an inflammatory ongin 
Oedema fluid is colourless, but if red blood corpuscles are de 
stroved in its manufacture it may be tinged green or red Bile 
makes it distinctly yellow 

Dropsy is erroneously attributed to purely mechanical causes, 
specifically to anything that raises mtracapillary blood pressure 
This may be brought about through obstruction of the venous 
channels of a limb or part by thrombosis or scarnng or by direct 
pressure of a tumour or an aneurysm upon a vein, thus causing 
a retardation of blood outflow, with congestion and stagnation of 
blood therein 

Oedema is common m heart disease when the efficiency of the 
circulation is reduced Lack of muscular force or leakage through 
valvular defect retards cardiac output and/or impedes the return 
of blood into the heart Oedema follows because obstruction to 
either venous outflow or arterial inflow leads to identical effect 
A lowering or a heightening of blood pressure m the capillaries 
is equally effective in producing oedema of corresponding intensity 
This disproves the belief that increased mtracapillary pressure 
per se causes oedema The chemical consequences of a defective 
circulation make for oedema and are identical whether the inflow 
Of the outflow of blood to the part is impeded 

Every circulation lack leads to (1) inadequate removal of 
metabolites such as carbonic acid from the stricken part and/or 
{ 3 ) a lack of oxygen in it, which increases the accumulation of 
acid (lactic, chiefly) Since experiment proves that any tissue 
mass (a kidney, a liver, a muscle) swells equally, whether its 
vem or its artery be tied off, the conclusion is inevitable that 
oedema is not the result of more water being pushed into the 
area but that, because of the chemical change, it sucks water into 
Itself from any available source 

The problem of oedema is part of a greater biological question, 
why do tissues hold water at all and why normally an almost 
constant amount? The whole organism or any piece of it is 
like so much gelatin which when placed in water lakes up a certain 
amount Chemicallj gelatin is protein and therefore like the 
mam constituent of all living matter Technically, it is a water- 
absorbing colloid, the degree of its “hydrophiha’ depends upon 
conditions surrounding it and its chemical composition When 
the neu f ral granules of ordinary gelatin are slightly acidified, their 


capacity to swell with water is increased enormously The change 
is similar to that in disease — oedema develops whenever the 
protein colloids of a tissue, after circulatory breakdown, ac- 
cumulate acid, thus to increase their imbibition capacity 

The development of oedema in heart disease has the following 
sequence Oedema first manifests itself in the most dependent 
tissues, most commonly therefore in the feet, which are farthest 
from the heart and so from the source of arteruhzed blood The 
lack of circulation to these distal parts results in an accumulation 
of acids which, acting upon the contained proteins, raises their 
affinity for water to produce oedema As cardiac and circulatory 
efficiency sinks, body levels nearer the heart become involved, 
and the legs, abdominal viscera and brain swell Finally the 
blood supply from the bronchial artenes to the lung itself fails, 
and the patient succumbs with pulmonary oedema 

This increase in acid present in a tissue is mainly responsible 
for its oedematous state, though other materials (chiefly nitrogen 
compounds such as pyridine or “poisonous” amines now believed 
to be the essence of the toxins of the infectious diseases) not 
acid in character accomplish a similar end Every such cause 
for oedema represents a tissue reaction which evokes greater 
hydrophiha and fluid accumulation 

This fact that the affected part sucks more water into itself 
from any contiguous source is fundamental to the understanding 
of the oedema of kidney disease The oedema of heart disease is 
the commonest expression of dropsy, and that from kidney disease 
ranks second , it tends to appear first in the loose cellular tissues 
surrounding the eyes, the whole face may puff and the accumula- 
tion of fluid may spread to all the tissues, increasing the body 
weight as much as does the anasarca of severe heart disease 
When unassociated with blood pressure rise, dropsy has been 
declared the product of an “increased permeability of the capil 
lanes to water" This statement is meaningless, as generahzed 
oedema accompanies only certain kinds of kidney disease, it 
does not appear in the chronic interstitial nephritis of Bnght, 
but in the subacute, acute, glomerular, generahzed and toxic types 
of the nephritides The theory that failure of kidney function 
is followed by body oedema is cancelled by the fact that destruc- 
tion of all kidney function is not followed by oedema Neither 
clinical nor experimental evidence supports the conclusion that 
the failure of urinary secretion engenders a backing up of ex- 
crementitious materials in the blood (uraemia) to become the 
cause of the stupor, coma, convulsions and death which may 
appear as the concomitants of kidney ailment The destruction 
of one or both kidneys m man or experimental removal m animals 
is not followed by either body oedema or the clinical expressions 
of uraemia On the other hand, most diverse "kidney” poisons 
(uranium, mercury, lead) reduce in human beings or animals the 
secretion of urine with such as is excreted filled with kidney casts 
and albumin (the diagnostic marks of nephritis), and a severe 
generahzed oedema appears This proves that the body oedema 
is not secondary to kidney malfunction but identical with it 
That is, the active poison makes not only the kidney but all the 
body tissues swell When this affects the brain, stupor, coma and 
convulsions supervene 

Oedema of the brain is also caused by many other noxious 
agents The sleep and coma of the dying cardiac patient are 
caused by oedema of the brain, so are the coma of a diabetic, 
the convulsions of one in delirium tremens and the stupor of a 
person with a severe head injury An alcoholic is poisoned with 
alcohol, a diabetic with acetone, and the first and last named 
with (lactic) acid 

The poisonings which simultaneously lead to oedema in a 
kidney and m the rest of the body are paralleled by poisoning 
by the toxins of the infectious diseases Scarlet fever, streptococ- 
cal infection, pneumonia, diphtheria, typhoid fever and even 
tuberculosis are examples In all these instances diffusible poisons 
elaborated in an initial seat of infection such as the throat, the 
alimentary tract or the skin are earned via the blood into all 
the tissues, or the microorganisms responsible break into the 
circulation to land m any of the more peripherally located tissues 
and set up a more localized but identical type of intoxication, 
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The oedema of heait disease or that of kidney breakdown 
appears too m localized form Peripheral obstruction to venous 
outflow (phlebitis, as in milk leg) or to arterial inflow (arteritis 
or degenerative blood vessel disease) is followed by oedema, 
which produces the picture of moist or dry gangrene as it affects 
a toe, a foot or a leg Characteristic localized oedemas result 
from embolic (foreign particles carried in the blood) infections, 
which may cause the oedemas and dropsies characteristic of all 
the inflammations (joint, muscle and heart rheumatism, nephritis, 
cystitis, appendicitis, gall bladder disease and a dozen types of 
nervous disease from peripheral neuritis through spinal cord 
disease to encephalitis and cerebntis) 

Epidemic dropsy was long among the medical unknowns The 
first recorded outbreak occurred in Calcutta in 1877 It disap 
peared during the hot weather of the following year, but recurred 
over a wider area in the cold months of 1878-79 and 1879-80 
In 1902 an outbreak, in which nearly one third of the cases died, 
occurred m the Barisal jail, Bengal In this epidemic, dropsy 
affected the lowei limbs first, trunk and upper limbs later in 
severe cases, the face very rarely It was accompanied by gas- 
troenteritis, deep seated pains in limbs and body and burning and 
pricking of the skin Various rashes appeared early in the attack, 
while eczema, desquamation and even ulceration supervened 
Anaemia was marked, giving rise in Mauritius to the name “acute 
anaemic dropsy ” The duration of the disease varied, lasting from 
three weeks to three months Fever was uncommon Death was 
often sudden, caused chiefly by cardiac and respiratory failure 
There is reason to suppose that this disorder is identical with 
oriental beriberi, with so called pellagra and with what became 
known as war or starvation oedema The signs and symptoms, 
though aggravated by anaemia and infection, onginate in an 
alteration of the chemistry of the tissues caused by bad nutrition 
The food intake is quantitatively and/or qualitatively insufficient, 
especially m protein and vitamins The starved fail to build blood, 
and fall easier prey to infection and fever 

The treatment of dropsy consists of removal of the primary 
cause (a strengthening of cardiac activity or the control of infec- 
tion) Symptomatic relief may call for tapping of the abdomen or 
puncture of the legs m severe cases Milder measures rely upon 
cardiac stimulants and schemes to dehydrate swollen tissue col 
bids such as the administration of alkalies and purgatives, 
diaphoretic and diuretic salts (which owe their virtue to a primary 
dehydration effect upon the body tissues with the water thus 
set free being eliminated through the bowel, skin or kidney) 

See Martm H Fischer, Oedema and Nephritis, 3rd ed (1921) 
(M H F) 

DROPWORT, in botany, the common name for 'bilipendula 
ulmaria (family Rosaceae), found m dry pastures It is a peren- 
nial herb, with much divided, radical leaves and an erect stem, 2 
to 3 ft high beanng a loose terminal inflorescence of small white 
flowers The dropwort is a native of Europe and Asia, introduced 
in North America 

Water dropwort, Oenantke crocata (family Umbelhferae), is a 
tall, herbaceous plant growing in marshes and ditches The stem, 
which spnngs from a cluster of thickened roots, is stout, branched, 
hollow and 2 to 5 ft high, the leaves are large and pmnately di- 
vided, and the flowers are borne m a compound umbel, the long 
rays beanng dense, partial umbels of small white flowers The 
plant, which is very poisonous, is often mistaken for celery 

DROSERACEAE, a family of dicolyledenous plants, re 
markable in that all its members are insectivorous There are four 
genera and about 90 species Drosera, a cosmopolitan genus in- 
cluding about 85 species, has three Bntish and seven North Amer 
ican representatives, known as sundews (qv) Diomea, with a 
single species, is Venus’s-fly trap (q v ) Aldrovaitda, also with 
only one species, is a water plant, lacking roots 

DROSOPHILA, a genus of flies ( see Diptera) Several 
species, and m particular the fruit fly, D melanogaster, have be 
come widely known because of their extensive use in the study 
of heredity Because of their large chromosomes, their short life 
cycle and the ease with which they can be raised they are ad- 
mirably suited for tbs study Some species develop in unclean 


milk bottles, the pupal cases being very difficult to remove be- 
cause of the dried secretions holding them to the glass ( See 

Gene, Genetics, Heredity ) (C J Cn ) 

DROSOPHYLLUM A genu, allied to the sundews ( Dto 
-era) It is a low, shrubby plant which, m contrast with other 
carnivorous plants, inhabits the 
dry soil of the hills of Portugal 

» and Morocco It produces numer 
ous long linear leaves bearing 
two kinds of glands, stalked, 
having the shape of minute 
toadstools, and sessile in struc 
ture, similar to that of the 
stalked glands but lacking the 
I stalk The formei are coloured 

^ rec *’ *^ le ^ atter P a ^ e S r cen The 

J© blJ stalked glands secrete a stiff 

| 1 1® mucilage which serves, as a bird 

Uy r© fT hme, to catch insects as large 

©JR, as house flies In struggling, 

jPfft , 'T-L-fi the prev 15 bedaubed Wlttl the 

©Uv §7 mucilage and is asphyxiated 

UR V Coming into contact with the 

1 digestive glands, which have been 

, R0I1 lL0Y0 — r „ e carnivorous , u ,„ T j stimulated from the stalked 

(chronica botanica co ) glands, the pre> is attacked by a 

Drosophyllum small portion digestive enzyme According to 
of a leafshowing the two kinds A Quintdmlha, a mosquito can be 

OF GLANDS STALKED AND SESSILE dlgested cora p let el y U1 34 hflUM 

The common name for the plant 
m Portugal is “slobbering pine" or “dew of the sun” (sundew I 
According to a statement transmitted by Darwin, the peasants 
hang bunches up in their kitchens, etc , to act as flypapers 

(PEL) 

DROSTE-HULSHOFF, ANNETTE ELISABETH, 

Freiin von (1797-1848), German poet, was born at the family 
seat of HuNhoff near Munster in Westphalia on Jan 10, 1797 
Her early mental training was largely influenced by her cousin, 
von Droste zu Vischenng, archbishop of Cologne, and she received 
a liberal education After prolonged visits among the intellectual 
circles at Coblenz, Bonn and Cologne she retired to the estate 
of Ruschhaus near Munster, belonging to her mother’s family 
In 1841, owing to delicate health, she went to reside m the house 
of her brother in-law, the well known scholar, Joseph, Freiherr von 
Lassberg (1770—1845 >» at Schloss Meersburg on the lake of 
Constance, where she met Levin Schucking, and there she died 
on Mav 24, 1848 Annette von Droste-Hulshoff is, beyond doubt, 
the most gifted and original of German women poets Her verse 
is strong and vigorous, but often unmusical even to harshness, 
one looks in vain for a touch of sentimentality or melting sweet 
ness m it As a ljnc poet she is at her best when she is able 
to attune her thoughts to the sober landscape of the Westphahan 
moorlands of her home Her narrative poetry, and especially 
Das Hospiz auj dem Grossen St Bernard and Die Schlacht m 
Loener Bruch (both 1838), belongs to the best German poetry 
of its kind She was a strict Roman Catholic, and her religious 
poems, published m 1852, after her death, under the title Das 
feisthche Jahr, nebst emem Anhang religioser Gedichte, enjoyed 
great popularity 

Annette von Droste-Hiilshoff's Gedichte were first published in 1844 
during her lifetime Collected editions of hei works were edited by 
E von Droste-Hulshoff (MUnstcr, 1886) The Ausgewahlle Gedichte 
were edited by W von Scholz (Leipzig, 1901) .See, among the man)* 
monographs on Annette von Droste-Hulshoff, those by Levin Schuck- 
ing (2nd ed , Hanover, 1871), by H Hueffer (Gotha, 1871 , 3rd ed b> 
Cardauns, 1911), Gabrieli. Reuter (1905), and \ Balkenhol (1916) 
For her correspondence lee the Samtliche Bneje (edit Cardauns, 
1909), and 23 Neue Droste-Hulshoff Bneje (edit M Schneider, 1923) 
DROUAIS, JEAN GERMAIN (1763-1788), French his 
toncal painter, was born in Paris His father, Francois Hubert 
Drouais, and his grandfathei, Hubert Drouais, were well known 
portrait painters, and he studied first under his father, then under 
Brenet, and finally under David He accompanied David to Rome, 
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where he was influenced by the remains of ancient art and by the 
works of Raphael Goethe, who was at Rome when the picture 
was finished, has recorded the deep impression made by his “Mar 
ius at Minturno ” The last picture which he completed was his 
"Philoctetes on the Island of Lemnos ” 

DROUET, JEAN BAPTISTE (1760-18 4), French revolu 
tionary, was born at Ste Menehould, where his f ither was post 
master The carnages conveying Louis XVI and his family on 
their flight to the frontier stopped at his door on the evening of 
June 2i, 1 791 , and the passengers were recognized by Drouet, who 
took steps which led to their arrest and detection on reaching Va- 
rennes For this service he declined a rewaid In Sept 1792 he 
was elected deputy of the convention He voted the death of the 
king without appeal, showed implacable hostility to the Girondins, 
and proposed the slaughter of all English residents in France He 
was captured at the siege of Maubeuge, and imprisoned at Spiel 
berg till the close of 179s He then became a member of the Coun 
ci] of Tive Hundred, and was named secretary Drouet was impli- 
cated in the conspiracy of Babeuf, and was imprisoned, but he 
made his escape mto Switzerland and thence to Tenenffe There 
he took part in the successful resistance to the attempt of Nelson 
on the island in 1707, and later visited India The First Empire 
found in him a docile subprefect of Ste Menehould After the 
second Restoiation hi. had to lta\ c Trance Returning secretly he 
settled it M won, under the name of Merger and a guise of piety, 
and died there on April n, 1824 
See G Lenotre, Le Drarne de Vorennes (Paris, 1905) 

DROUGHT (Drotjth) results from long continued dry 
weather and lack or insufficiency of ram which causes exhaustion 
of soil moisture, suffering of plants from lack of water, depletion 
of underground water supplies and reduction and eventual cessa 
tion of stream flow Only when the rate of rainfall exceeds the 
rate of evapotranspiration (evaporation and transpiration com- 
bined) is there a surplus of water for soil moisture recharge, 
ground water recharge and runoff On the other hand, when 
the rate of transpiration exceeds the rate of precipitation, mois- 
ture in the root zone of the soil will be used up So long as soil 
moisture is deficient, water cannot pass through the root zone 
to replenish ground water, nor does it produce appreciable amounts 
of surface runoff Ground water sustains stream flow, but, as long 
as there is no ground water recharge, the ground water reserves 
will gradually decline and stream flow will diminish Thus, the 
various aspects of drought are interrelated Absence of rain 
means utilization and rapid exhaustion of soil moisture with con- 
sequent damage to plants and reduction of crop yield, the dry 
soil prevents addition of water to ground water reserves which 
are consequently gradually depleted 
Drought is most accurately described as a condition in which 
the amount of water that is needed for evaporation and transpira- 
tion exceeds the amount actually available Because of the 
difficulty of determining water needs, however, drought has most 
often been defined as a period of consecutive days without rain- 
fall According to s US weather bureau definition a drought 
exists whenever the rainfall for a period of ai days or longer is 
hut 30% of the average for the time and place Tennessee Valley 
authority meteorologists defined drought similarly The British 
Rainfall organization defined an “absolute” drought as a period of 
at least 15 consecutive rainless days Other attempts to define 
drought restrict the ra infall to a definite percentage of the monthly 
or annual normal value One such definition states that drought 
occurs when the annual precipitation is 75% of normal or monthly 
piecipitation is 60% of normal, another says that any amount 
•of rainfall less than 85% of normal constitutes drought 

It is evident that drought cannot be defined as a shortage m 
rainfall alone because such a definition would fail to take mto 
account the amount of water that is needed Furthermore the 
effect of a shortage of rainfall depends on whether the soil is 
moist or dry at the beginning of the period Drought begins 
only when the vegetation can no longer absorb water from the soil 
rapidly enough to replace that lost to the air by transpiration 
It does not necessarily begin on the day that ram ceases but 
rather only when soil moisture is exhausted 


DROUGHT 

There are three basic types of drought The first, called “per- 
manent drought,” is characteristic of the driest climates The 
sparse vegetation is adapted to drought, and agriculture is im- 
possible except by irrigating through the entire crop season In 
regions of permanent drought stream flow is absent, there is no 
runoff except locally when a rare ram occurs The second, or 
“seasonal drought,” is found in the climates that have well- 
defined rainy and dry seasons The natural vegetation is made 
up of plants that produce seeds during the rainy season and then 
die, and of plants that remain alive but become dormant in the 
dry season For successful agriculture, planting dates must be 
adjusted so that the crop develops during the rainy season Other 
wise, irrigation is necessary Stream flow is periodic, all but 
the largest streams may become completely dry during the dry 
season The third kind of drought results from the fact that 
rainfall is irregular and variable everywhere These are “con 
tingent droughts” They are due to the accidental failure of 
rainfall and are not certain to occur m any definite season, but 
they are most probable m summer when water needs of plants 
are greatest They may occur almost everywhere, even m the 
areas of seasonal drought, but are most characteristic of sub 
humid and humid climates They are usually brief and irregular 
and may affect a relatively small area They vary greatly in 
intensity and time of occurrence and cannot be anticipated 

A fourth type called “invisible drought” can also be recognized 
Even when summer showers are frequent they may not supply 
enough water to restore that lost by evaporation and transpiration 
The result is a borderline water deficiency that cuts crop yields to 
a small fraction of the potential When water is supplied to the 
crops by irrigation to make up the deficiency, crop yields increase 
twofold and threefold 

The amount of water in the root zone of the soil at any time 
is a result of the interaction of two meteorologic processes — pre- 
cipitation, which adds water to the soil, and evapotranspiration, 
which removes it The meteorologic forces that determine the 
amount and distribution of precipitation are not the same as 
those that govern the need for it The distribution of precipitation 
in space and time over the inhabited parts of the earth is reason- 
ably well known On the other hand, almost nothing was known 
at mid 20th century of the similar characteristics of evapotrans- 
piration It would be possible to measure actual evapotranspira 
tion as soon as existing methods were perfected But since 
potential evapotranspiration does not represent actual transfer 
of water to the atmosphere but rather the transfer that would be 
possible under ideal conditions of soil moisture and vegetation, it 
usually cannot be measured directly but must be determined 
experimentally 

The many studies that have been made reveal that evapotranspi 
ration depends principally upon four things, climate, soil mois 
ture supply, type of plant cover and type of land management 
Contrary to popular opinion the last two factors are relatively 
unimportant The climatic or atmospheric factors determine the 
rate of transpuation as long as there is no deficiency of moisture 
withm the transpiring parts of the plant 

The moisture content of the soil determines the supply of water 
to the absorbing roots and thence to the transpiring parts Thus, 
as long as soil moisture is not deficient, temperature and sunshine 
are the chief controlling factors The relation between tern 
perature and sunshine and evapotranspiration observed at various 
places in western United States provides a useful basis for de 
termining potential evapotranspiration elsewhere, at least approx 
imately 

Annual potential evapotranspiration varies from less than 20 
in m the north of the United States to more than 50 in in the 
south In the arctic tundra it is less than 10 in and in some parts 
of the tropics it is more than 60 in 

Except in equatorial climates, the potential evapotranspiration 
varies systematically from month to month throughout the year, 
it is quite small or negligible in winter and, even in the polar 
regions, is large in summer 

This periodic variation between winter and summer which is 
associated with the apparent motion of the sun gradually di- 
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mimshcs in the tiopical regions until at the equator it disippears 
Potential evapotranspiration may vary from month to month, 
however, even in full equatorial climates For example, in 
Manaos, Brazil, within 3 0 of the equator, the need for water is 
highest in August, September and October during the dry season 
and least m February at the height of the rainy season 

Almost everywhere in the world soil moisture is deficient at 
some time during the year The magnitude of the deficiency 




is the most direct measure of drought and represents, of course, 
the amount by which the precipitation fails at any time to provide 
an adequate water supply to the vegetation It is the amount 
which should be supplied to crops by irrigation to assure maximum 
yields 

Even m humid climates such as eastern United States or 
western Europe droughts are frequent and severe, More often, 
however, the rams are spaced only a little too far apart in time 
or are too light to supply needed water at the right time Soil 
moisture is deficient and drought results although it may not be 
recognized by any visible signs until after serious damage has 


been done to the crop Water is available for supplementil 
irrigation in most humid regions The benefits to be secured by 
adding the right amount of water at the right time are graduilly 
coming to be understood 

Drought is the most serious physical hizaid to agriculture m 
nearly every part of the world Since both precipitation and the 
demands for water by crops varv from one year to another, there 
is a similar great variation in the magnitude of drought To be 
able to forecast drought incidence and intensity a season, or even 
a few weeks m advance, would be of inestimaole value to agri- 
cultural, industrial and commercial interests For many years 
a tremendous amount ot effort was expended by official agencies 
md private individuals all over the world in attempts to develop 
reliable means of making seasonal drought forecasts B> the 
middle of the 20th century no method had been found and the 
possibility of finding one appeared unlikely 

Even more important than forecasting drought would be the 
ability to control ll through the artificial production of rainfall 
Tremendous interest was aroused in the possibility by expenments 
in cloud seeding with dry ice and silver iodide By 1950 the 
controversy had become particularly acrimonious, with most 
meteorologists denying that rain making by these means had been 
demonstrated and the growing number of “rain makeis” accusing 
the meteorologists of being con .ervative or reactionary There 
was at that time still no reason to believe that drought was likely 
to be controlled or reduced in importance 

Bibliographv —Homer L Shantz, “Drought Resistance and Soil 
Moisture,” Ecology, 8 14S-157 (1927) , Ivan Ray Tannehill, Drought 
Its Causes and Effects (1947), C W Thorntkwaite, “The Moisture 
Factor m Climate,” Trans Amcr Geophys Unton, vol 27, no 1, pp 
41-48 (1946), “Climate and Moisture Conservation,” Ann Assn 
Amer Geogr , vol 37, no 2 pp 87-100 (1947) (C W T ) 

DROWNING AND LIFESAVING Death by drowning 
occurs when the victim s mouth and nose are submerged m water 
or other liquid long enough to cause suffocation With the 
respiratory orifices blocked by water during the act of drowning, 
the supply of oxygen in the blood stream cannot be renewed 
Then, because of oxygen impoverishment of the blood stream and 
the tissues, progressively consciousness is lost, motion ceases, 
respiratory effort is no longer made and eventually the heart 
stops beating and death ensues 

Lifesaving is the collective term by which all the means and 
skills which may be employed to save the life of a person in the 
act of drownmg, and to resuscitate the apparently drowned, are 
known 

The common causes of drowmng are well known The im- 
mediate cause among nonswimmers is inability to float or to swim 
when forced into water beyond standing depth Nonswimmers 
drown (1) as a result of stepping off into deep water in a channel, 
a depression in the bottom or from a shelving shore, (,2) by being 
knocked off the feet in surf or swift running currents and being 
swept into deep water, (3) by falling into deep water from banks 
of streams, from piers, from bridges or from watercraft of 
various sorts, (4) by capsize or sinking of watercraft, and (5) by 
ill advised attempts to rescue others in danger of drownmg when 
lacking the skill to do so effectively 

Novice swimmers most frequently drown, or have a near- 
drowning experience, as a result of overestimating their newly 
acquired aquatic ability in attempting to swim a given distance in 
deep water Less often they drown as a result of diving into 
shallow water and losing consciousness as a result of hitting the 
head against the bottom Not infrequently also novice swimmers 
lose their lives in attempting a swimming rescue Truly skilled 
swimmers are rarely numbered among those who drown Whe? 
they are it is generally because they can exercise no control of 
the situation m which they are forced into the water, as in the case 
of a ship sinking or an aeroplane being ditched far from shore, 
and are forced to swim or to remain afloat for periods beyond the 
limit of their endurance 

The ways in which drowning accidents may be prevented are 
also well known Nonswimmers and novices should confine their 
bathing activities to supervised swimming pools and other bathing 
places known to be safe Then, under the tutelage of a com- 
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petent mstiuctor, they should learn how to swun skilfully Novice the holding arm rigidly straight (fig 2) No attempt should be 
swimmers should be able to swim twice the distance along shore made to hft the victim’s head above water, because the act of 
in water of standing depth that they wish to swim outward into swimming away will not only bring the victims face ibove the 
deep water, before they make the attempt Nonswimmer, novice surface, thus enabling him to breathe, but it will also plane the 
and skilled’ swimmer alike should learn and employ in case of victim’s body quickly to the horizontal position, thus making tow- 
emergency such methods of rescue as are within their respective ing much easier In the event that the victim sinks beneath the 
capacities to perform Fuithermore, no bather or swimmer, surface as the rescuer manoeuvres into position to rescue him, 
regardless of degree of aquatic skill or lack of it, should enter the rescuer should unhesitatingly follow him down, reverse his 
the water at unsupervised places, when choice is possible, unless position and pull him to the surface by the hair or collar, and then 
he is accompanied by one or more persons capable of rendering tow him to safety 

aid in case of emergency The largest number of drowning ac- Restoring Respiration — After a person stops breathing as 
cidents occur within 10 yd of the shore or of water of standing a result of drowning he may Imgci for a little time m that twilight 

depth, or a similar distance from the comparative safety of a f nc k "°w« is a state of suspended animation as the heart con- 

a l . „ CArf nr another tmucs to beat feebly before life becomes extinct If he can be removed 

pier float or overturned small craft of e from water and brought to shoie within a few minutes of the 

Forms of rescue ire divided into four categories those winch tune he sank beneath the suriace it is sometimes possible to resuscitate 
can be nude m reasonable safety by anyone, regardless of swim- him by artificial means The usual form of resuscitation for the ap- 
ming ability by reaching or by using extensions, those which parently drowned is to induce respiration by manual or mechanical 

can be made by throwing, those which can be made by means ™ ans . ™ vthcr words, to breathe for him until he can breathe for 

* , , r 11 b r,. / 11 , . \ j himself or until hie becomes extinct 

of some kind of small craft (generally a rowboat) , and those Approximately 70 methods of exchanging gases in a drowned per- 
which can be made onlv by swimming son's lungs manually or mechanically have been devised and employed 

Hand reaching rescues require first that the rescuei have a firm over the years but few have survived the test ot time and use Of 
stance, or position, or hand hold, so that he may not lose his these few, most widely known and used is the prone pressure method 
• • - ■< > devised hv F, A. Schafer (later Sir Edward Sharpey Schafer) of the 

University of Edinburgh m 1903 


balance or be drawn into the same situation as the person he is dcv,sed b y 
attempting to aid The rescuer should always grasp the victim 
rather than allow the victim to grasp him Almost anything 
handy to the situation may serve as an extension to effect the 
rescue of a person beyond hand reach Thus a branch of a tree, 
an oar, a boat hook, a fishing rod or even a coat or a shirt may 
be the instrument used to draw a person to safety 
Throwing rescues are commonly made with nng buoys, inflated 
tubes, life jackets, floating seat cushions or other devices possessing 
enough buoyancy to enable the drowning person to keep the nose 
and mouth above water wlule holding to it Care should be taken 
to throw the object close enough to the victim so that he can 
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By placing the drowning victim 11 
a prone position and delivering 
pressure by means of the body 
weight directed against the hands 
which were placed on the lower or 
floating ribs, Schafer was able to 
get a deep exchange of gases m 
the lungs This was effected by 
compressing the abdominal organs 
forward into the arch of the dia 
phragm, and then releasing the pres- 
sure and allowing the abdominal 
content to drop back to position 


reach it m his struggles to stay on the surface Heaving lines th°e Schlfer pmne pressurTm^thod' 

and small nng buoys with lines attached may be cast accurately but gradually uniformity was brought about and a single standard 
and effectively up to 60 ft Care should be taken by the rescuer method was agreed upon, with only minor variations of no great 
to hold one end of the line so that the victim may be drawn to mo "]f nt c 

safety, or the device may be retneved in the event of a bad throw T " e Method —The standard prone pressure method for 

A rowboat may be used quite safely and effecUvely in making a Uy the patient Q « ^ a a b p d p 0 men, on/Zltended XecUy ’ o£S 
rescue by anyone who knows how to handle a boat, if the following the other arm bent at elbow and the face turned outward aid Test 
procedure is followed To make contact with the victim, back mg on hand or foreaun, so that the nose and mouth are free for 
the boat toward him and either place the stem In his grasp, or breathing 
boat the oars and move to the stern to seize him, if he is unable 
by virtue of exhaustion to help himself effectively In either 
event the rescuer should then contrive to haul the victim into 
the boat over the stern, if strong enough, or hold him over the 
stem with the face above water until help arrives No amount of 
heaving or crambhng at the stern of the boat will cause it to 
overturn, whereas if the victim is allowed to grasp the side a 
capsize will almost inevitably follow 
A swimming rescue is dangerous and should be employed only 
if no other means of rescue is available or can be used effectively, 
and only if the rescuer is either skilled m lifesaving or a strong 
swimmer There are several forms of swimming rescue and many 


Kneel straddling the patient’s thighs with knees placed at such a dis- 
tance from the hip bones as will al- 
low the operator to assume the 
hrst position illustrated (fig 3) 
Place the palms of the hands on the 
small of the back with fingers rest- 
ing on the ribs, the little finger just 
touching the lowest rib, with the 
thumb and fingers in a natural posi- 
tion and the tips of the fingers just 
out of sight With arms held 
straight, swing forward slowly, so 
that the weight of the operator’s 
body Is gradually brought to bear 

romvuvi — O — , , upon the patient The shoulder 

specialized lifesaving skills to meet varying Conditions, but a de- ° V K [ hc , hee J of tbe hand at the end of the forward 

scripuon of the principles involved and of the most basic form take g about Uo ™ 

of swimming rescue must suffice backward, so as to remove the pressure completely Aft e P r two seconds, 

To make an effective swimming rescue, the rescuer should he swings forward again Thus repeats deliberately 12 to « times a 
approach the drowning victim from the rear if possible, even I ~ I minute, the double movement of 

* ’ ... 1 1 compression and release, a com- 

plete respiration in four or five 



POSITION IN 
ARTIFICIAL RESPIRATION PRIOR 
TO APPLYINC PRESSURE 



though it involves circling the 
victim to attain that position 
(fig 1) Watching his chance, 
the rescuer should swim to within 
arm’s reach of the victim and 
drop his legs to a point a little 
forward of the vertical When 
opportunity presents he should 
grasp the victim firmly by the 
hair, or the collar, if the victim is 



—SECOND POSITION IN 
ARTIFICIAL RESPIRATION WITH 
PRESSURE APPLIED 


Artificial respiration should be 
continued without interruption un- 
til natural breathing is restored (if 
necessary, four hours or longer) or 
until a physician declares the pa- 
tient dead. As soon as artificial res- 
piration has been started and while 
it is being continued an assistant 
should loosen any tight clothing 
about the natient.’s nurdr. , Wl nr 


fill ci ? thed ’ , tur . n 1118 s,de ’ aiM * waist No liquids of any kind shou?d b^givem'by mouth’ untif the 
start swimming s trough with the legs and the free arm, keeping patient is fully conscious y e 
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To avoid strain on tlie heart when the patient revives, he should be 
kept lying down and not allowed to stand or sit up If the doctor has 
not arrived by the time the patient has revived, the patient should be 
given some stimulant, such as one teaspoonful of aromatic spirits of 
ammonia in a small glass of water or a hot drink of coffee or tea, etc 
The patient should be kept warm 

A brief return of natural respiration is not a certain indication for 
stopping the resuscitation Not infrequently the patient, after a tem 
porary recovery of respiration, stops breathing again The patient 
must be watched and if natural breathing stops, artificial respiration 
should be resumed at once In carrying out resuscitation it may be 
necessary to change the operator This change must be made without 
losing the rhythm of respiration By this procedure no confusion re 
suits at the tune of change of operator and a legular rhythm is kept up 
(See also Artificial Respiration ) 

Bibliography — The American Red Cross First Aid Textbook, the 
American Red Cross, Lije Saving and Water Safety (1937) , Charles E 
Silvia, Manual of Lifesaving and Water Safety Instruction (1949) 

DROYSEN, JOHANN GUSTAV (iSoS-iSS^), Geman 

historian, was bom on July 6, 1808, at Treptow, Pomerania, son 
of an army chaplain In his childhood Droysen witnessed some 
of the mihtary operations during the War of Liberation, for his 
father was pastor at Greifenhagen, neat Stettin, occupied by the 
French m 1813 The impressions of these early years laid the 
foundation of his ardent attachment to Prussia He was educated 
at the gymnasium of Stettm and at the University of Berlin 
Droysen occupied various positions in the schools as well as at 
the University of Berlin until 1840, and there his early works, on 
Alexander the Gieat and on Hellenism, were mainly written 

In 1840 Droysen succeeded F C Dahlmann (q v ), professor 
of history at Kiel, and was drawn into the political movement 
for the defense of the rights of the Elbe duchies In 1848 he was 
elected a member of the Frankfurt paihament and acted as secre 
tary to the committee for drawing up the constitution A deter 
mined supporter of Prussian ascendancy, he retired after the king 
of Prussia refused the imperial crown in 1849 In 1850, with 
Carl Samwer, he pubhshed a history of the dealings of Denmark 
with Schleswig Holstein, Die Herzogthumer Schleswig Holstem 
und das Komgretch Ddnemark sett dem Jahre 1806 (Hamburg, 
1850, Eng trans, 1850), a book formative of German public 
opinion on the rights of the duchies in their struggle with Den 
mark After 1851 he had to leave Kiel, and he was appointed to a 
professorship at Jena, in 1859 he was called to Berlin, where he 
remained until his death In 1851 he brought out his admirable 
biography of Count Yorck von Wartenburg (1851-52) and then 
began his great work on the Geschichte der preussischen Politik 
(7 vol , 1855-86) It forms a complete history of the growth 
of the Prussian monarchy down to the year 1756 This, like all 
Droysen’s work, shows a strongly marked individuality and a 
great power of tracing the manner in which important dynamic 
forces worked themselves out m history Droysen died in Berlin 
on June 19, 1884 His eldest son, Gustav (1838-1908), wrote 
Gustav Adolf (Leipzig, 1869-70), Herzog Bernhard von Weimar 
(Leipzig, 1885), an admirable Histonscher Handatlas (Leipzig, 
1885) , and several writings on vanous events of the Thirty Years’ 
War 

Bibliography — M Duncker, Johann Gustav Droysen, etn Nachruf 
(1885), F C Dahlmann, Quellenkunde der deutschen Geschichte 
(i93i) 

DROZ, FRANCOIS-XAVIER JOSEPH (1773-1850), 

French writer on ethics and political science, was bom at Be- 
sangon, of a legal family Moving to Pans in 1803, he became in- 
timate with Jean Francois Ducis and Pierre Jean Georges Cabanis, 
and it was on the latter’s advice that, m order to catch the public 
ear, he produced the romance of Lma, which Samte-Beuve char- 
acterized as a mingled echo of Flonan and Werther He obtained 
a post m the revenue office, but from 1814 be devoted himself 
exclusively to literature and became a contributor to vanous 
journals Already favourably known by his Essai sur I’ort d’etre 
heureux (Pans, 1806), his Eloge de Montaigne (1812), and his 
Essai sur le beau dans les arts (1815), he not only gained the 
Montyon prize m 1823 by his work De la philosophic morale ou 
des difidrents systbmes sur la science de la vie, but also in 1824 
obtained admission to the French academy 

The main doctrine inculcated in this treatise is that society will 


never be in a proper state until men have been educated to think 
of their duties and not of their rights It was followed in 1825 by 
Application de la morale a la philosophic et a la politique, and m 
18 9 by Economic politique, ou pnncipes de la science des riche sses, 
which was edited by Michel Chevalier in 1854 His greatest work 
was a Histoire du rbgne de Louis XVI (3 vol , 1838-42) As he 
advanced in life Droz became more religious, and his last work 
was Pensdes du Chris Lamsme (1844) 

Bibliography — F P G Guizot, Discours acadimiques, Charles de 
Montalembert, “Discours de reception,” in Memoir a de VAcademie 
jranfaise, C A Samte Beuve, Causertes du lundi, t in, Michel Che- 
valier, notice prefixed to the Economic politique 

DROZ, NUMA (1844-1899), Swiss statesman, was born on 
Jan 27, 1844, at La Chaux de Fonds After teaching school, he 
became editor of National Suisse in 1864 Four years liter he 
was made a member of the council of Neuchatel, in 1875, of the 
federal chamber, and m 1881 and again in 1887 he was president 
of the Swiss confederation His works are Construction civique 
(1886) , Essais dconomiques (1895) , and Etudes et portraits poll - 
tiques (1895) 

DRUDE, PAUL KARL LUDWIG (1863-1906), German 
physicist, was born at Brunswick on July 12, 1863 He studied 
at Gottingen, Freiburg and Berlin Drude was extraordinary 
professor of physicS at Leipzig (1894-1900), professor of physics 
at Giessen (1900-05) and, finally, professor of physics at Berlin 
His most important work was his application of J C Maxwell’s 
electromagnetic theory, as developed by H R Hertz, to the 
problems of light, and a senes of papers appeared between 1896 
and 1899 Some of these were on the theory of magneto optical 
phenomena of iron, nickel and cobalt (1897), on the theory of 
anomalous dispersion (1898), on electric dispersion (1899), and 
on the optical constants of metals (1899) Later, Drude worked 
on electromagnetic oscillations He also wrote two well known 
books, which have passed through many editions and have been 
translated into English, Phystk des Athers (1894) and Lehrbuch 
der Optik (1900) In igoo he succeeded G H Wiedemann as 
the editor of the Annalen der Phystk Drude committed suicide 
on July 5, 1906 

DRUG, a district and town of former British India m the 
Chhattisgarh division of the Central Provinces The district was 
formed m 1906 from portions of the districts of Bilaspur and 
Raipur {qq v ) It has an area of 4,830 sq mi and at that time 
the population, 676,000, showed a large decrease on the preceding 
census, but by 1941 it had recovered to 928,851 The district 
belongs to the Chhattisgarh rice plain and has the same undulating 
character, but contains more wheat land than its neighbours 
Several irrigation storage reservoirs and the Tandula canal were 
constructed by the government after the great famine of 1900 
There are nine Zamindan estates in the district, covering an area 
of i,8oo sq mi 

Drug, the capital of the district, is the only town among 2,533 
villages Its population has increased since it was made a district 
headquarters from 4,033 in 1901 to 16,766 in 1941 It is a 
station on the Bengal-Nagpur railway, and a nee market has been 
established there, but its local industnes are petty 

DRUG, a substance ordinanly used for the treatment of 
disease which either suppresses or enhances the normal activity 
of the cell, tissue or organ on which it exerts its action {see 
Pharmacology and Pharmacopoeia) In a particular sense 
drug is often used synonymously for narcotics or poisonous 
substances, and hence “to drug” means to stupefy or poison 

DRUG ADDICTION may be 'defined as an overpowering 
impulse for narcotism or intoxication by any drug possessing nar- 
cotic or intoxicating properties It is best exemplified by the 
overpowering influence possessed by opium and its preparations, 
and its alkaloids or derivatives such as morphine and heroin, and 
by cocaine and substances containing it Persons who have be- 
come habituated to the continued use of these drugs find that 
they have become enslaved to them and that it is with the 
greatest difficulty that their use can be abandoned Addiction 
drugs cause very great mental and moral deterioration, usually 
progressive m character 
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Drug addiction is by no means confined to the above named 
drugs Other examples are well known, thus, the barbituric acid 
(gv) deuvatives, the sulfonal group (q v ) of hypnotics, Canna- 
bis indica (Indian hemp, bhang or hashish) may give rise to 
addiction It has been observed in the use of paraldehyde, chloral, 
ether and chloroform It is with the first group of drugs that 
addiction is very dangerous and most marked and where a habit 
is produced which it is most difficult to eradicate 

In Sept 1924 a departmental committee was appointed by the 
British minister of health to inquire into morplune and heroin 
iddiction, and especially to consider the circumstances under 
which these drugs may be supplied to persons suffering from 
addiction and the precautions necessary for the avoidance of 
abuse This committee took evidence and finally issued its report 
on Jan 21, 1026 

Occurrence — The universal opinion of those most competent 
to judge is that drug addiction is rare m Great Bntain In the 
U S special attention has been devoted to the subject during 
recent years and many official reports on it have been issued 
Laws and Regulations — Drug addiction has become an in- 
ternational problem and the laws and regulations in Great Bntain 
are not the result of the special or pecuhar needs of the country 
but are the reflection of international opinion and ideals 
The opium problem has been before the world for many years 
Thus Warren Hastings, the first governor general of India, in 
1788 declared opium to be “a pernicious article of luxury which 
ought not to be permitted but for the purpose of foreign commerce 
only " The United States became directly concerned in the far 
east opium problem when the Philippine Islands were ceded to it 
by Spam in 1898 The International Opium Commission of 
Shanghai was largely the result of Pres Theodore Roosevelt’s 
initiative and in consequence of this the International Opium 
convention at The Hague in 1911 and 1912 resulted The recoin 
mendations of the convention formed part of the peace treaty of 
Versailles, and the consenting nations agreed to frame acts 
dealing with the dangerous drugs under consideration 
As a result, in Britain the Dangerous Drugs act was passed 
in Sept 1920 In May 1921 regulations were passed dealing with 
the carrying out of the provisions of the act and further minor 
regulations were made in 1921 and 1923 In May 1923 the Dan- 
gerous Drugs and Poisons Amendment act was passed Thus the 
motive factor for this legislation was the international problem 
and not the evil of drug addiction m Great Britain 
Legislation when once passed by parliament in Great Britain 
is, as a matter of course, rigidly enforced, and m consequence of 
this the regulations as regards the sale of dangerous drugs are 
efficiently earned out in Britain Pharmacists and medical prac- 
titioners have, it is true, experienced great difficulty and incon- 
venience in the carrying out of the many regulations entailed, but 
they have loyally complied with their requirements 
Classes of Drug Addicts — The practice of indulging in habit- 
fomung drugs is not hnuted to any one class of society, the 
high, the low, the rich, the weak and the strong are all represented 
No nationality, race, colour or social class is exempt Males 
predominate in the proportion of four white males to one white 
female A large number of women drug addicts are prostitutes 
Causes of Drug Addiction — The causes of addiction are 
first, the influence and association with others who are habituated 
to their use; second, the indulgence for experience, curiosity, a 
thrill or bravado, (first and second account for about Gs c / C of 
addiction), third, recourse to narcotics during emotional distress, 
fourth, to overcome drunkenness, fifth, improper medical treat- 
ment and self-treatment for the relief of pam Edst of access to 
narcotics must fie considered an important causative factor The 
important underlying causes are related to the inherent constitu- 
tional individual make-up 

The Relief of Pain. — It is necessary often after a surgical 
operation, particularly abdominal cases, for a hypodermic injec- 
tion of morphine or heroin to be prescribed This is a perfectly 
desirable and legitimate procedure hut use of the narcotic drug 
pfurtild be hnuted to a few administrations Otherwise, the risk 
of the formation of an addiction habit is great 


Again for the relief of pam of a neuralgic type the drugs mor- 
phine and heroin often act as a charm But should they be con- 
tinuously presenbed, an addiction habit 15 almost certain to de- 
velop Much to be preferred, therefore, is the employment of 
other drugs such as phenacetin, pyramidon and aspirin, the use 
of which is not attended with this danger 
Employment in Insomnia Cases — in certain conditions it 
may be necessary to ensure sleep at all costs, and for this purpose 
the administration of morphine or heroin may be advisable The 
frequent repetition of this is to be avoided Too often the terrors 
of insomnia are impressed upon the patient, and he comes to re 
gard the administration of a hypnotic as part of his daily life 
The habitual use of hypnotics is greatly to be deprecated It is 
entirely unnecessary, and no instance has yet been recorded of a 
fatal result from insomnia in human beings The terrors of in 
somma are not to be compared with those of drug addiction, and 
a httle sleep following natural methods of treatment is of far 
greater benefit than the more prolonged abnormal condition of 
sleep produced by narcotic drugs 
Psychological Aspects — The psychoneurotic factor looms 
largely m drug addiction Given an exciting cause — for example, 
the repeated daily administration of a narcotic drug — the danger 
of addiction is much greater in patients with a neuropathic tem 
perament A family history of insanity, neurosis or of alcoholism 
is usual among drug addicts, and they themselves previous to 
their addiction often present signs of nervous instability 
Often a psychological complex of a depressing type exists 111 
patients of this group who are affected with worry and anxiety 
There is a subconscious cry for relief from mental suffering This 
is temporarily obtained by a narcotic drug , and, as surely as this 
occurs, so inevitably does a still deeper stage of mental agony 
develop which is only to be relieved by the further resort to the 
narcotic, and so drug addiction becomes established 
Toxaemic Conditions caused by toxic absorption from septic 
teeth, or by some nasopharyngeal infection such as septic tonsils 
or an infected antrum, may lead to low conditions of physical 
or mental health and so establish a neuropathic condition which 
may result m drug addiction Such patients should be treated on 
general lines and their focus of infection eradicated as far as 
possible The symptoms should not be masked by the admims 
tration of alcohol or addiction drugs 
Indispensable Uses — Narcotics are sometimes prescribed 
inadvisedly and contrary to pharmacological facts They are 
unfortunately prescribed in some cases for mere satisfying of 
addiction Abuses may be avoided by giving consideration to 
substituting nonhabit-fonnmg drugs whenever possible The 
Journal of the American Medical Association has issued a series 
of articles on the indispensable uses of narcotic drugs 
Symptoms — After the daily use of an addiction drug such as 
morphine, heroin or cocaine for about four weeks, in most cases 
an addiction habit develops The patient s health becomes im- 
paired, the complexion sallow, the tongue furred, the skin irri- 
table, particularly m the case of cocaine where a constant sense 
of itching and discomfort arises The mental and moral senses 
become affected A constant state of deep depression results which 
is only temporarily relieved by further and increasing doses of the 
drug Appointments are not kept, all responsibilities are neg 
ltcted , and no reliance can be placed on any statements made, 
since drug addicts usually exhibit an utter disregard for truth 
Withdrawal Symptoms occur when the drug is withheld in 
cases of confirmed addiction, these comprise tremors, vomiting, 
diarrhoea and even collapse Pains in the body and limbs may 
occur and mental symptoms of restlessness and apparent mental 
suffering are exhibited m a marked degree 1 he sy mptoms at once 
disappear after a further dose of the drug but recur when its 
effect passes off Withdrawal symptoms are most marked in 
the cases of morphine and heroin, but they occur also although 
to a somewhat less degree, in the case of cocaine Withdrawal 
symptoms in the case of drug addiction are now accepted as form 
mg a definite symptom complex of characteristic type And ob- 
jective symptoms of definite type show that the symptoms are 
not purposely assumed by the patient with the object of obtaining 
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further doses of the drug 

Treatment — When it has been determined that the drug 
addict is susceptible to being cured and is not m the class of the 
confirmed, hardened and habitual criminal, special care and med 
ical treatment are required for proper rehabilitation The first 
and most essential part of the treatment is complete and thorough 
supervision and care of the patient This can only be ensuied 
by treatment in an institution or nursing home In early cases 
sudden withdrawal of the drug may be adopted, but where the 
addiction has continued for long periods, such as a year or more 
gradual withdrawal is advisable, so that after one to three weeks 
no drug is being given A long further period of treatment is 
still required to improve the general health of the patient and 
above all to educate and restore his will power For this purpose 
psychotherapeutic treatment {see Psychiatry Psychotherapy) is 
of value The prospect of cuie depends on the extent to which the 
will power of the patient is restored and on the establishment of 
confidence and hopefulness, so that he is able to resist the desire 
to take the drug again 

In some cases of drug addiction hyoseme treatment has been 
advocated This consists in the hypodermic administration of 
frequently repeated small doses of hyoscine, so that a condition 
of mild delirium lasting from 36 to 48 hr is produced When 
this passes off, no addiction drug is given The hyoscine treat 
ment is not free from risk, since some fatal cases from its use 
have been recorded, and m general it does not appeal to possess 
any advantages over the carefully regulated gradual withdrawal 
method 

Drug Addiction of Long Duration —When an addiction 
drug such as morphine or heroin has been taken over a penod of 
many years, the prospect of cure is not good In such cases it is 
probable that organic changes have taken place in the nervods 
system and other changes of a biochemical nature have occurred 
which alter the metabolic processes of the body 
There are diversities of opinion on phenomena of tolerance, 
disturbances 111 water, lipoid and carbohydrate metabolism, dis- 
function of the endocrine and vegetative nervous systems and 
the euphoria Much research has been done 
Prevention.—' There is no doubt that the dangerous drugs 
regulations, irksome as they are to pharmacists and physicians, 
have done much in reducing drug addiction Their rigid enforce- 
ment must prevent the development of fresh cases of addiction 
because of the great difficulties entailed in obtaining constant 
supplies of the drugs in question The control of production of 
opium and of coca leaves, and the alkaloids obtained from them, 
strikes at the very root of the problem There should be no sur- 
plus available for nonmedicinal and nonscientific purposes An 
international control of the production of the “dangerous drugs” 
is required but has not yet been attained 
Care on the part of medical practitioners in the presenpbon of 
drugs of addiction is a most important factor in prevention of 
the drug habit, and there is every reason to believe that in pomt 
of fact the utmost care is being taken in this respect 
Illegal trafficking in dangerous drugs such as morphine, heroin 
and cocaine undoubtedly occurs to some extent, and this must 
be stamped out at all costs Fortunately the full penal powers 
given by the Dangerous Drugs acts are such as to render this 
a most dangerous pursuit, and the number of those engaged in 
it in Great Britain is consequently small 
Bibliography — D E S Park, “Treatment of Drug Addiction,” 
Practitioner, vol cxix, p 297 (1926) , E S Bishop, The Narcotic Drug 
Problem. (1920) , W A Bloedorn, “Studies of Drug Addicts,” VS Nov 
Med Bull , vol xi, p 305 (1917), S Graham-Mulhall and others, 
"Svmposium on Narcotic Drug Addiction,” etc , Ann J Pub Health, 
vol xi, p 25 (1921), R G Perkins, G W Meloy and P H Bryce, 
Report of Committee on Narcotic Drug Addiction,” Ann J Pub 
Health, vol xi, p 1066 (1921), A C Prentice, “The Problem of the 
Narcotic Drug Addict,” J Amer Med Assn, vol Ixxvt, p 1531 (1921), 

S P Jewett in Tice, Practice of Medicine, vol vhi (1924) , A Lambert 
m Sir William Osier and Thomas McCrac (eds ), Modern Medicine, Its 
Theory and Practice, m Original Contributions by American and For- 
eign Authors, vol ii, 3rd ed (1923) 

In the United States, most narcotic addicts use opium m the 
form of heroin or morphine Opium smoking was once fairly 
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common but is now confined to a few Chinese in the large cities 
Cocaine seizures reported to the United Nations have shown a 
disturbing increase Most normal subjects, who became addicted 
>ears ago through self medication with opium and many of the 
less unstable of the abnormal group have been cured permanently, 
leaving an unstable group who constantly relapse because of the 
instability that was responsible for their original addiction Many 
of these have been “cured” from 10 to 20 times 

A study of delinquent addicts has shown that their original 
psychopathic character, rather than mental and moral detenora 
tion caused by the use of narcotics, is responsible for the offenses 
they commit, but some of them he and steal m order to supply 
themselves with opium An intangible but important aspect of the 
problem is the economic loss through addiction in the prune of life 
and the suffering and privation of individuals whose families are 
impoverished thereby 

The trend of drug addiction was steadily downward after a high 
peak reached during and after World War I, when it was esti 
mated that there was x narcotic user in every 400 of the general 
population By 1924 the rate of addiction was reduced to 1 in 
every 1,000 and by 1938 to about 1 53 m every 10,000 of the 
general population 

This rate of 'addiction was confirmed by statistics of the armed 
services Rejections in World War I for drug addiction were 
1 in every 1,500, as compared with 1 in every 10,000 in World 
War II 

The United States enforces the provisions of the international 
narcotic conventions of 1912, 1925, 1931 and 1936 In 1909 the 
federal government forbade the importation of smoking opium, 
but the first restrictive legislation was the Ohio Anti Opium 
Smoking Law of 1885 Practically all other antinarcotic legisla- 
tion has been enacted since 1897 By 1912 every state except 
Delaware had an antmarcotic law In 1950 every state and 
territory had such a law, but the most important one is the 
federal antinarcotic law known as the Harrison act, which be 
came effective in 1915 It has been amended and supplemented, 
so that the federal government now traces opium and cocaine 
from the time a permit to import the crude drug is issued until 
the finished product reaches the consumer Violations of the nar 
cotic laws are pumshed by large fines and imprisonments of from 
one to ten years 


Factors Influencing It,” Pub Healtli Rep , U S Public Health Service, 
vol xxtix, pp 1179-1204 (1924) , L Kolb, “Pleasure and Deterioration 
from Narcotic Addiction,” Menial Hygiene, vol 9, No 4 pp 699-724 
(Oct 1925), “Drug Addiction In Its Relation to Crime,” Mental Hy- 
giene, vol 9, No i, pp 74-89 (Jan 1925) , U S Public Health Service, 
Annual Report p 63 (1926), “Hearings before Subcommittee of House 
Committee on Appropriations,” U S Treasury Department Appropria- 
tion Bill (1928-46), Annual Reports of the Bureau of Narcotics to 
Congress and the League of Nations (1930-46) , Reports of the Opium 
Advisory Committee, League of Nations (1920-40) , Report of the Com- 
mission on Narcotic Drugs to the Economic and Social Council, United 
Nations (1946) , L E S Eisenlohr, International Narcotics Control 
(London, 1934) , H Pullar-Strecher, “A Review on the Literature of 
Addiction," British Journal of Addiction, vol 43, no 2, pp 123-176 
U948) (H J A , L K , W H Wi ) 

DRUIDISM was the faith of the Celtic inhabitants of Gaul 
until the time of the Romamzation of their country, and of the 
Celtic population of the British Isles either up to the time of the 
Romaruzation of Bntain, or, in parts remote from Roman in 
fluence, up to the penod of the introduction of Chnstiamty 
From the standpoint of the available sources the subject presents 
two distinct fields for enquiry, the first being pre-Roman and* 
Roman Gaul, and the second pre-Christian and early Christian 
Ireland and Pictland 

In the present state of knowledge it is difficult to assess the 
interrelation of druidic paganism 

Gaul— The earhest mention of druids is reported by Diogenes 
Laertius {Vitae, intro , x and 5) and was found in a lost work by a 
Greek, Sotion of Alexandria, written about 200 b c , a date when the 
greater part of Gaul had been Celtic for more than two centuries 
and the Greek colonies had been even longer established on the 
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south coast The Gallic druids subsequently described by Caesar 
WLre an ancient order of religious officials, for w hen Sotion wrote 
they already possessed a reputation as philosophers in the out- 
side world Caesar’s account, however, is the mainspring of our 
information, and it is an especially valuable document as Caesar s 
confidante and friend, the Aeduan noble Divitincus, was himselt 
a druid Caesar’s description of the druids (B G , vi) emphasizes 
their political and judicial functions Although they officiated at 
sacrifices and taught the philosophy of their religion, they were 
more than priests, thus at the annual assembly of the order near 
Chartres, it was not to worship nor to sacrifice that the people 
came from afar, but to present their disputes for lawful trial 
Moreover, it was not only minor quarrels that the druids decided, 
for their functions included the investigation of the gravest crun 
mal charges and even inter-tribal disputes This, together with 
the fact that they acknowledged the authority of an archdruid in- 
vested With supreme powci, shows that their system was con 
ceived on a national basis and was mdependent of ordinary inter- 
tribal jealousy , and if we add to this political advantage their in- 
fluence over educated public opinion as the chief instructors of the 
young, and, finally, the formidable religious sanction behind their 
decrees, it is evident that before the clash with Rome the druids 
must very largely have controlled the civil administration of Gaul 
Of druidism itself, little is said except that the druids taught 
the immortality of the human soul, maintaining that it passed mto 
other bodies after death This belief was identified by later 
writers, such as Diodorus Siculus, with the Pythagorean doctrine, 
but probably mcoriectly, for there is no evidence that the diuidic 
belief included the notion of a chain of successive lives as a means 
of ethical purification, or that it was governed by a doctrine of 
moral retribution having the liberation of the soul as the ultimate 
hope, and this seems to reduce the druidic creed to the level of 
ordinary religious speculation Of the theology of druidism, 
Caesar tells us that the Gauls, following the druidic teaching, 
claimed descent from a god corresponding with Dis m the Latin 
pantheon, and it is possible that they regarded him as a Supreme 
Being, he also adds that they worshipped Mercury, Apollo, Mars, 
Jupiter and Minerva, and had much the same notion about these 
deities as the rest of the world In short, Caesar’s remarks imply 
that there was nothing in the druidic creed, apart from the doc- 
trine of immortality, that made their faith extraordinary, so that 
it may be assumed that druidism professed all the known tenets 
of ancient Celtic religion and that the gods of the druids were the 
familiar and multifarious deities of the Celtic pantheon The 
philosophy of druidism does not seem to have survived the test 
of Roman acquaintance, and was doubtless a mixture of astrology 
and mythical cosmogony Cicero (De Divm 1 , xli , 90) says that 
Divitiacus boasted a knowledge of physiologia, but Pliny derided 
eventually (N H xxx , 13) that the lore of the druids was httle 
else than a bundle of superstitions Of the religious rites them 
selves, Pliny (Nil xvi , 249) has given an impressive account of 
the ceremony of culling the mistletoe, and Diodorus Siculus (Hist , 
v, 31, 2-5) describes their divinations by means of the slaughter 
of a human victim, Caesar having already mentioned the burning 


no mention of the druids in the whole of the history of Roman 
England, and it may be questioned whethei there ever were any 
druids in the eastern provinces that had been subjected, before the 
Roman invasion, to German influence On the othei hand, there 
weie certainly druids in Ireland and Scotland, and there is no 
reason to doubt that the order reaches back, m antiquity at 
leist to the 1st or 2nd century bc , the word dral (druid) can 
only be traced to the 8th century Irish glosses, but there is a 
strong tradition current m Irish literature that the druids and 
their lore ( drmdecht ) were either of an aboriginal or Pictish ori- 
gin As to Wales, apart from the existence of druids in Anglesey, 
there is little to be said except that the earliest of the bards (the 
Cynfeirdd) very occasionally called themselves derwyddon 
The Irish druid was a notable person, figuring in the earliest 
sagas as prophet, teacher and magician, he did not possess, never 
theless, the judicial powers ascribed by Caesar to the Gallic 
druids, nor does he seem to have been a member of a national 
college with an archdruid at its head Further, there is no mention 
in any of the texts of the Irish druids presiding at sacrifices, 
though they are said to have conducted idolatrous worship and to 
have celebrated funeral and baptismal rites They are best de- 
scribed as seers who were, for the most part, sycophants of princes 
Origin — Some confusion is avoided if we distinguish between 
the origin of the druids and the origin of druidism Of the officials 
themselves, it seems most likely that their order was purely Celtic, 
and that it originated in Gaul, perhaps as a result of contact with 
the developed society of Greece, but druidism, on the other 
hand, is probably in its simplest terms the pre Celtic and abor- 
iginal faith of Gaul and the British Isles that was adopted with 
httle modification by the migrating Celts It is easy to under- 
stand that this faith might acquire the special distinction of 
antiquity m remote districts, such as Britain, and this view would 
explain the behef expressed to Caesar that the disctplma of 
druidism was of insular origin 

The etymology of the word druid is still doubtful, but the old 
orthodox view taking dru as a strengthening prefix and md as 
meaning knowing, whereby the druid was a very learned man, has 
been abandoned in favour of a derivation from an oak word 
Pliny’s derivation from Greek 5 e 0 s is, however, improbable 
A great revival of interest m the druids, largely promulgated by 
the archaeological theories of Aubrey and Stukeley, and by Ro 
manticism generally, took place in the 18th and 19th centuries 
One outcome of this interest was the invention of nto-drmdism, 
an extravagant mixture of helio arkite theology and Welsh bardic 
lore, and another result is that more than one society has pro- 
fessed itself as inheriting the traditional knowledge and faith of 
the early druids The Ancient Order of Druids, how ev cr, a friendly 
soucty founded m the 18th century, makes no such claim 
Biduograthy — G F Black, Druids and Druidism a hst of refer- 
ences (New York Public Libnry, 1920), J A MacCulloch, The 
Religion of the Ancient Celts (Edinburgh, 1911), and m Hastings, 
ER(E, s v Druids, A MacBim Celtic Mythology and Religion 
(Stirling, 1917), Camb Med Hist, 11 , xv, pp 460, 472, T D 
Kendrick, The Druids (2nd cd 1928 — all classical refs in original and 
with trans ) (TDK) 


alive of men in wicker cages It is likely that these victims were DRUIDS, ANCIENT ORDER OF, a friendly society 
malefactors, andit is accordingly possible that such sacrifices were founded, as an imitation of the ancient Druids, m London m 1 781 

They adopted Masonic ntes and 
spread to America (1833) and 
Australia Their lodges are called 
"Groves” In 1872 the Order 
was introduced mto Germany 
( See Friendly Societies ) 
DRUM, the name given to a 
well-known percussion musica. 

, instrument and also to many 

n.re .■guti.s an' I r ik nuru mn • ’ • < « .0 drubs from new bex.co objects reS embling it in shape 

11 - 1 ^ ft ‘>0 w ■ ‘‘■cij 1,1 in 'h |lh - Early forms of the word are drome or dromme, a word common 
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of the tympanum or cyhndrically-shaped middle ear, and spe 
cmlly of the membrane that closes the external auditory meatus, 
and m architecture, of the sub-structure of a dome when raised 
to some height above the pendentives The term is also applied 
to the circular blocks of stone employed m columns of large 
dimensions 

In music the drum (Fr tambour, Ger Trommel, Ital tarn 
buro ) is an instrument of percussion common in some form to all 
nations and ages It consists of 
a frame or vessel forming a 
resonant cavity, over one or both 
ends of which is stretched a 
skin 01 vellum set m vibiation 
by direct percussion of hand 01 
stick Drums fall into two divi- 
sions according to the nature of 
their sonority — (x) instruments 
, producing sounds of definite 
of art musical pitch, and qualified there 

Left to right the African by to take part in the harmony 
drum Hawaiian drum and south Q f orchestra, such as the ket 
AMERICAN DRUM tie drum (q v ) , (2) instruments 

o r indefinite pitch, and therefore excluded from the harmony of 
tlm orchestra , such are the bass drum, the side or snare drum, the 
tenor drum, the tambourine, all used for marking the rhythm and 
iddmg tone colour 

The bass drum or Turkish drum (Fr grosse caisse, Ger Grosst 
Trommel, Ital gran cassa or tamburo grande) consists of a ohort 
cylinder of very wide diameter covered at both ends by vellum, 
the tension of which is controlled by means of leather braces It 
gives out no definite note, but has a place in every orchestra, 
although it is used but sparingly to accentuate the rhythm Wag- 
ner did not once score for the 
biss drum after he composed 
Rtenzt 

The stde or snare drum (Fr 
tamboui nnhtaire, Ger Mihtar - 
trommel, Ital tamburo mlitare) 
is an mstrument consisting of 
a small wooden or brass cylinder 
with a vellum at each end 
Across the lower vellum are 
stretched two or more catgut 
strings called snares, which pio- 
duce a rattling sound at each 
stroke on the upper head, owing 
to the sympathetic vibration of 
the lower head, which jars against 
the snares The presence of the 
snares gives the side drum its 
peculiar timbre, changing the na- 
ture of the vibrations, for the 
snares form a kind of nodal con- 
tact, inducing double the number 
of vibrations, and a sound ap- 
proximately an octave higherthan 
would be the case were the heads 
left to vibrate freely 

The tenor drum (Fr caisse 
roulante, Ger Roll- or Ruhr- 
trommel, Ital tamburo mlante) " "“” T1IST ,Mr “ ,TI '° P ° UTA " " U! “ u " 
is similar to the side drum, hut has A Javanese drum 

a larger cylinder of wood and no snares, consequently its timbre 
lacks the brilliancy and incisiveness of the side drum 

The popularity of all kinds of drums m the most ancient civili- 
zations is established beyond a doubt by the numerous represen 
tations of the mstrument in a vanety of shapes and sizes on the 
monuments and paintings of Egypt, Assyria, India, and Persia 
The tympanon, under Which name seem to have been included 
tambourines and kettle drums, as well as the dulcimer (during the 
middle ages), was in use among Greeks and Romans chiefly in 
the worship of Cybele and Bacchus, it was introduced through 



the medium of the Roman civilization into western Europe It 
is often said that the drum was introduced by the crusaders, but 
it was certainly known m England long before the crusades, for 
Bede ( Mustca practica) mentions it in his list of instruments, and 
Cassiodorub (11 p 507) describes it An actual drum with two 
curved drum sticks belonging to the ancient Egyptians was found 
during the excavations at Thebes in 1S23 
The side drum was admitted into the or 
chestra m the 17th centuiy, when Marais 
(1636-1728) scored for it m his opera 
Alcione 

DRUM, the name given to certain 
fishes belonging to the family Sciaenid le 
so called because they make a peculm 
grunting noise The sea drum ( Pogontas 
cromis), found along the Atlantic coasts 
of North and South America, attains a 
length of four feet The body, which is 
oblong, with an elevated back, has large 
scales except on Lhe breast The throat is 
paved with stony teeth adapted for crush 
mg shellfish In colour the sea drum is 
brownish grey or brownish red, the young 
being marked with broad, vertical bands 
of a darker shade It is not valued for 
food and, as it destroys great quantities of 
0)sters,is much disliked by oystermen The 
very similar freshwater drum ( Aplodmotus grunmens), called also 
shcephead and thunder pumper, is a greyish, silvery fish some 
times attaining 3^ ft in lenglh and 50 lb m weight It occurs 
from Georgia and Texas to the Great Lakes blit is especially 
abundant m the streams and lakes of the Mississippi valley Its 
scales are thin and deep, with the larger ones on the breast The 
freshwater drum is a popular food fish m the South but is little 
used in the North 

In architecture, a drum is a vertical wall, usually cylindrical, 
supporting a dome, commonly limited to walls carried at a con 
siderable height by pendentives, or similar forms The drum first 
appears m a developed form m Bvzantine architecture (see 
Byzantine and Romanesque Architecture) It later became 
a characteristic feature of almost all Renaissance dome design 
(see Dome) 

DRUMMOND, HENRY (1851-1897), Scottish evangehcal 
writer and lecturer, was bom in Stirling on Aug 17, 1851 He was 
educated at Edinburgh university, and in 1877 became lecturer on 
science m the Free Church college, Glasgow His principal worn 
was Natural Law tn the Spiritual World (1883), the argument 
of which was that the scientific principle of contmuity extended 
from the physical world to the spiritual In 1888 he published 
Tropical Africa, a valuable digest of information based on a visit 
to Africa in 1883 In 1890 he travelled in Australia, and in 1893 
delivered the Lowell lectures at Boston, which were printed m 
1894 under the title of The Ascent of Man, m which he argued 
that the disinterested care and compassion of animals for each 
other played an important part in effecting “the survival of the 
fittest,” a thesis previously maintained by Prof John Fiske 
Drummond died on March 11, 1897 

See the Life by Sir G A Smith (1898) 

DRUMMOND, JAMES (1835-1918), Unitarian scholar, 
was born in Dublin on May 14, 1835, and was educated at Trinity 
college, Dublin, and Manchester New college, London In i860 
he became pastor of Cross Street chapel, Manchester, but rune 
years later returned to his old college in London as lecturer ltf 
biblical and historical theology From 1885 to 1906 he held the 
principalslup, moving with the college to Oxford where he died on 
June 13, 1918 As a Unitarian, Drummond advocated doctrinal 
freedom He regarded Christ as the highest revelation from God 
but rejected the Resurrection and the nature miracles His accep- 
tance of the Johanmne authorship of the fourth gospel is elabo- 
rated m his Inquiry mto the Character and Authorship of the 
Fourth Gospel (1903) 

His other chief works are The Jewish Messiah (1877), Philo-Judaeus 
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(1888), Via, Ventas, Vila (Hibbert lectures, 1894) and Studies in 
Christian Doctrine (1908) His Pauline Meditations, published post- 
humously in 1919, has a memorial introduction 

DRUMMOND, SIR JAMES ERIC (16th eam. of 

Perth) (1876-1951), Bntish statesman, first secretary-general 
of the League of Nations, half brother of the 15th earl of Perth, 
was educated at Bedford Grammar school and Eton and en 
tered the British foreign office in April 1900 Later he be- 
came private secretary to the prime minister, Herbert Asquith, to 
Sir Edward Grey and to A J Balfour dunng his term of office 
as foreign secretary He accompanied Balfour on his special 
mission to the United States in 1917 and remained with him 
during the first months of the peace conference in Paris, until, 
on the proposal of Pies Woodrow Wilson, he was appointed 
secretary general of the League 

The appointment lasted from the acceptance of the text of 
the covenant, April 29, 1919, until 1933, when Drummond 
became Bntish ambassador in Rome 

Although the treaty was not signed and did not m fact come 
into force until Jan 1920, the new secretary general began imme 
diately to organize the secretariat of the League Several different 
systems had been suggested, but Drummond decided from the 
first that it must be a basic principle of the new organization that 
its members should not be there as representatives of the inter- 
ests of their own countries but should form an international civil 
service, each member of which should consider himself as the 
servant of the League as a whole and as bound to do his best 
to carry out its decisions with regard to national mterests or 
desires 

Sir Eric Drummond made it his chief aim to establish the 
organization on a basis of unimpeachable solidarity He adopted 
the principle that the duty of the secretariat was to act strictly in 
accordance with the decisions taken by the responsible authorities 
(* c , by the members of the League acting through their constitu- 
tional organs) and to avoid all action not clearly based on authority 
constitutionally gi\ en Drummond was ambassador to Rome from 
1933 to 1 939 and served as chief adviser on foreign publicity of 
the ministry of information m 1939-40 In 1946 he became 
deputy leader of the Liberal party in the house of lords 

He succeeded as 16th earl of Perth m 1937 and became a repre 
sentative peer of Scotland m 1941 Drummond died at Rogate, 
Sus, on Dec ig, 1951 

DRUMMOND, THOMAS (1797-1S40), British inventor 
and administrator, was bom at Edinburgh, on Oct 10, 1797, and 
was educated at the high school there He was appointed to a 
cadetship at the royal military academy, Woolwich, in 1813, 
and m 1815 he entered the royal engineers In 1820 he received 
an appointment on the trigonometrical survey of Great Britain 
In 1825, when he was assisting T F Colby in the Irish survey, 
his lime light apparatus (“Drummond light”) enabled observa- 
tions to be completed between Dms mountain, near Belfast, and 
Sheve Snaght, a distance of 67 mi About the same time he also 
devised an improved hehoslat, and m 1829 he was employed m 
adapting his light for lighthouse purposes In 1835 he was made 
under secretary of state for Ireland, where he proved himself a 
most successful administrator. It was he who in 1838 told the 
Irish landlords that "property has its duties as well as its rights ” 
In 1836 he proposed the appointment of a commission on railways 
in Ireland, and took a large share in its work Drummond died 
at Dublin on Apnl 15, 1840 

See J F M’Leanan, Life of Thomas Drummond (1867) , R Barry 
, 0 'Brieu, Life and Letters of Thomas Drummond (1889) 

DRUMMOND, WILLIAM (1585-1649), called “of Haw- 
thomden," Scottish poet, was bom at Hawthomden, near Edin- 
burgh, the son of John Drummond, first laird of Hawthomden 
Drummond received his early education at the high school of 
Edinburgh, and graduated m July 1605 as M A of the recently 
founded University of Edinburgh. He spent two years at Bourges 
and Paces in the sthdy of law, but in 1609, he was again in Scot- 
land, where, by the death of his father m i6ro, he became laird 
Of Hawthomden In 1612 began his correspondence with Sir 
William Alexander of Menstne, afterwards earl of Stirbng (q v ), 


which ripened into a life-long friendship 

Drummond’s first poem appeared in 1613, an elegy on the death 
of Henry, pnnee of Wales, called Teares on the Death 0} Meliades 
( Moeliades , 3rd ed 1616) In 1616, the year of Shakespeare’s 
death, appeared Poems, Amorous, Funerall, Divine, Pastorall in 
Sonnets, Songs, Sextains, Madrigals, being substantially the story 
of his love for Mary Cunningham ol Bams, who was about to 
become his wife when she died in 1615 The poems bear marks 
of a close study of Philip Sidney, and of the Italian poets He 
sometimes translates direct from the Italian, especially from Gio- 
vanni Manni Forth Feasting A Panegyncke to the King’s Most 
Excellent Majestie (1617), a poem wntten in heroic couplets, 
celebrates James I’s visit to Scotland m that year In 1618 
Drummond began a correspondence with Michael Drayton The 
two poets continued to write at intervals for 13 years, the last 
letter being dated m the year of Drayton’s death 

In the winter of 1618-19, Drummond had included Ben Jon 
son in his circle of literary friends, and at Christmas 1618 was 
honoured with a visit of a fortnight or more from the dramatist 
The account of their conversations, long supposed to be lost, was 
discovered in the Advocates’ library, Edinburgh, by David Laing, 
and was edited for the Shakespeare society in 1842 The public i- 
tion of what was obviously intended merely for a private jourml 
has given Jonson an undeserved reputation for harsh judgments, 
and has cast blame on Drummond for blackening his guest’s 
memory 

In 1623 appeared Flowers of Sion By William Drummond of 
Hawthornedenne , to which is adjoyned his Cypresse Grove From 
1625 till r63o Drummond spent much of his time travelling on 
the continent, but m 1627 he presented about 500 volumes to 
the library of the University of Edinburgh In 1630 he again 
began to reside permanently at Hawthomden, and in 1632 mimed 
Ebzabeth Logan, by whom he had five sons and four daughters 
About 1635 he began his History of Scotland dunng the Reigns 
of the Five Jameses, a work which did not appear till 1655 His 
next work, entitled Irene or a Remonstrance for Concot d, Amity, 
and Love amongst His Majesty’s Subjects (1638), embodies his 
pobtical creed of submission to authority as the only logical 
refuge from democracy, which he hated In 1639 lie had to sign 
the covenant in self protection, but was uneasy under the burden, 
as several pobtical squibs by him testify In 1643 he published 
Lklo.uo.xIo. or a Defence of a Petition tendered to the Loids of 
the Council of Scotland by certain Noblemen and Gentlemen, a 
political pamphlet in support of those royalists in Scotland who 
wished to espouse the lung’s cause against the English parliament 
Its burden is an invective on the intolerance of the then dominant 
Presbyterian clergy His later works may be described briefly as 
royabst pamphlets, written with more or less caution, as the times 
required Drummond took the part of James Montrose, and a 
letter from the royalist leader in 1646 acknowledged his services 
He died on Dec 4, 1649, and was buried in his parish church of 
Lasswade 

Drummond’s most important works are The Cypresse Grove 
and the poems The Cypnsse Grove exhibits great wealth of illus- 
tr Ition, and an extraordinary command of musical English It is an 
essay on the folly of the fear of death “This globe of the earth,” 
says he, “which seemeth huge to us, m respect of the universe 
and compared with that wide pavilion of heaven, is less than 
little, of no sensible quantity, and but as a point ” This is one 
of Drummonds favourite moods, and he uses constantly in his 
poems such phrases as “the All,” “this great All ” Even in such 
of his poems as may be called more distinctively Christian this 
philosophic conception is at work Drummond was called’ "the 
Scottish Petrarch," and his sonnets, which are the expression of 
a genuine passion, stand far above most of the contemporary 
Petrarcan imitations 


iJiuLiocRAPHY — .Drummond's * 

and a few of the minor tracts, were collected' m f6s7and“edTted 
by Edward Phillips, Milton’s nephew The Works of William Drum - 
mond, of Hawthomden (mi), edited by Bishop Sage and Thomas 
Ruddiman, contains a life bv the former, and some of the poet’s 
letters A handsome edition of the Poems was printed by the Maitland 
club m 1832 Later editions are by Peter Cumungham (1833), by 
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William R Turnbull in "The Library of Old Authors” (1856), by 
W C Ward (1894) for "The Muses’ Libiary” and by Prof Kastner 
(Scot Text Soc 1913) The standard biography of Drummond is 
by David Masson (1873) Extracts from the Hawthornden mss pre 
served in the Library of the Society of Antiquaries of Scotland were 
printed by David Laing in Archaeologia Scotica, vol iv 

DRUMMOND, WILLIAM HENRY (1854-1907), Cana 

dian poet, was born at Mohill in County Leitrim, Ireland, the son of 
an officer in the Royal Irish constabulary, who emigrated with 
his family to Canada in about 1864 In 1869 Drummond obtained 
work as a telegraph operator at Bord i-Plouffe on the Riviere des 
Prairies, but he afterward studied medicine at Bishop’s college, 
Lennoxville, where he took his degree in 1884 From 1888 he 
practised medicine in Montreal, where he wrote verse m his 
leisure time In 1905 he left his Montreal practice to look after 
the Drummond mines which he owned in conjunction with his brothers 
His poems, some of the best known of which are The Habitant (1897), 
Phil 0 Rum’s Canoe (1898) and Johnnie Courtneau (1901) have been 
collected, with an introduction by Louis Frechelte and an appreciation 
by Neil Munro (1912) 

See J F Macdonald, William Henry Drummond (1925) 


alcohol use The relationship between the concentration of alcohol 
m the cuculating blood and the corresponding stage of drunkenness 
is roughlv as follows 

0-05% No effects detectable except by refined ps> chological 


o 10% Some persons show indications of alcohol influence, such 
as slowing of responses to stimuli, erratic judgment and 
emotional disturbance 

10%- 15% Most persons show indications of alcohol influence, with 
muscular inco ordination and narrowing of vision 
15%- 22% All persons aie “under the influence of alcohol ” 
i8%- 35% Mental confusion and disorientation staggering gait, 
slurred speech, this is the stage at which persons are 
ordinarily refened to as “drunk ” 

->7%- 44% Stupor 
36%- 55% Unconsciousness 

45% or Nerve depression becomes irreversible, fatal paralysis 


At high altitudes or in atmospheres deficient in oxygen, alcohol in 
toxication is greatly accentuated On the other hand, the breathing ot 
pure oxygen will cause an intoxicated person to sober up somewhat 
more quickly than if he breathes ordinary air (20 6% oxygen) These 
observations suggest that the depression of nerve function by alcohol 


DRUMMONDYILLE, a city of Quebec, Canada, about 70 
mi E N E of Montreal, on the St Francis river It is served by 
the Canadian Pacific and Canadian National railways It became 
a city in 1888, its population in 1911 being 1,725 and increasing 
by 1951 to 14,341 There are sis Catholic churches, an Anglican 
church and a United Church of Canada, several primary and 
secondary Catholic schools, and a Protestant school which, al 
though situated on the grounds of an Anglican church but having 
no official connection with any of the Reformed Churches, is 
generally called the "English School” although it accepts Eng 
lish Catholics, Jews and some French-Canadian Catholics 
As a consequence of 250,000 available horsepower of electric 
energy, Drummondville grew rapidly The manufactures, with a 
gross value of more than $40,000,000 at mid-20th century, were 
principally synthetic fibres, cotton, silk, printing, hosiery, rubber, 
pencils, doors and sashes and foundry products (C Cv ) 
DRUMRIGHT, a city m one of the oil and gas fields of Creek 
county, Okla , U S , 60 mi N E of Oklahoma City, near the 
Cimarron river, and served by the Santa Fe railway The city 
was founded in 1912 and incorporated m 1914 By 1950 the 
population was 5,028 , in 1940 it was 4,303 by federal census The 
principal manufacturing industry is refining petroleum 
DRUNKENNESS, a state of depression or partial paralysis 
of nerves resulting from the taking of a narcotic drug Where 
not specified, the drug is assumed to be alcohol Drunkenness may 
represent a single act, or, if repeated frequently it may develop 
into a habit It is referred to euphemistically as “intoxication” 
or “inebriation ” 


is referable to an interference with oxidative processes in nerve cells 

Alcohol is gradually eliminated from the body, largely by oxidation 
in the liver Very small percentages of alcohol arc eliminated in the 
bieath, urine or pcrspnation After a drunken debauch, unpleasant 
residual symptoms of hang over remain — a throbbing headache, feel- 
ing of weakness and nausea and general malaise One may obtam 
temporary respite from these by i repetition of the cause, and thus 
an act of acute drunkenness may develop into chrome or habitual 
drunkenness 

Excessive use of alcoholic liquor appears to be referable to desire 
on the part of the individual to escape from or ameliorate some un- 
pleasant situation Persons who are in grave difficulty, whether real or 
imaginary, or who suffei from an inescapable feeling of inadequacy, 
impotence, frustration or failure, often turn to alcoholic liquor as an 
avenue of escape Leaning more and more upon this escape mechanism 
leads to habitual drunkenness This craving for liquor (dipsomania) 
may result in compulsive daily tippling or m periodic intense debauches 
of a week’s duration, interspersed with long periods of comparative 
sobriety Such habitual drinkers often dnnk alcoholic liquor to the 
exclusion of normal food and some of the resulting neurological dis- 
turbances are referable to dietary deficiency Chronic alcoholism gives 
rise to mental as well as social deterioration and eventually produces 
degenerative changes in such vital organs as the liver, kidneys and 
bram Social delinquency is associated with drunkenness although 
it is not clear that excessive alcohol use causes asocial or antisocial 
behaviour It may be that persons with such tendencies more fre- 
quently turn to alcohol as a means of escape from an unfriendly or 
repressive environment (C W Mr) 

DRURY, SIR WILLIAM (1527-1579), English statesman 
and soldier, was a son of Lir Robert Drury of Hedgerley, Bucks , 
and grandson of another Sir Robert Drury (d 1536), who was 
speaker of the house of commons in 1495 He was born at 
Hawstead, Suffolk, on Oct 2, 1527, and was educated at Gon- 
ville hall, Cambridge In 1559 he was sent to Edinburgh to re- 


Symptoms which are characteristic of drunkenness may result 
also from many different causes (e g , epilepsy, bram injury, dia- 
betes or kidney disease) Likewise, many other nerve depressing 
or paralyzing substances, such as anaesthetics, opiates, carbon 
monoxide or soporific drugs, may produce a condition simulating 
drunkenness Nevertheless, by far the commonest cause of drunk- 


port on the condition of Scottish politics, and five years later 
he became marshal and deputy governor of Berwick He was 
frequently sent on errands to Scotland and conducted raids over 
the border, and he commanded the force which compelled Edm 
burgh castle to surrender in May 1573 In 1576 he was sent to 
Ireland as president of Munster, and in 1578 he became lord 


enness is the drinking of an excessive amount of alcoholic beverage 
The factor which determines the degree of nerve depression and thus 
the extent of drunkenness, is the concentration of alcohol in the cir- 
culating blood It has long been known ( cj Shakespeare’s Twelfth 
Night, act 1, scene 5) that alcohol does not depress or numb all nerve 
activities at the same rate The higher nerve functions of the forebrain, 
such as reasoning, judgment and social restraint are impaired by very 
low concentrations of alcohol in the blood Cares, worries and tensions 
fade into insignificance, the world takes on a rosy hue, and the ego ex- 
pands The resulting talkativeness, hilarity and lack of restraint 
produce the appearance of a stimulation, although it actually Is due 
to the depression of restraining influences All persons do not show the 
same evidence of f his removal of inhibitions Most persons become 
talkative and gay — even hilarious But some become irritable, quarrel- 
some and pugnacious, others become negative and desire to be left 
alone, some become remorseful and develop fits of weeping The 
particular manifestation of release from restraint or inhibition prob- 
ably depends upon the fundamental disposition of the subject Hu- 
mans show some variation in susceptibility to alcohol, just as they do 
to all other drugs This is partly due to differing experience in drink- 
ing, as evidenced by the fact that habitual users of alcoholic liquor 
can tolerate larger quantities than abstainers But a part of this 
tolerance is inherent in the individual, regardless of experience in 


justice to the Insh council, taking the chief control of affairs after 
the departure of Sir Henry Sidney Drury’s letters to Lord 
Burghley and others are invaluable for the story of the relations 
between England and Scotland 

DRUSES, the adherents of an esoteric religion founded in 
the nth century after Chnst by the Fatimid Cahph of Egypt, 
Al-hakim bi’amrillahi, the son of a Russian mother, who pro 
claimed himself an incarnation of God, established a reign of 
terror at Cairo and finally disappeared mysteriously (ad 102 j) , 
They take their name from his missionary, Ismail Ad-darazi, who 
preached the cult of Al hakim among the Synans Their origin 
is probably mixed, their traditions derive them from Aiab col- 
onists, but some of their chief families claim Turkoman or 
Kurdish descent, and there is an obvious North Syrian (Armenoid) 
infusion among some of the Druses in the Lebanon They have al 
ways been confined to Syria, and like other small and often per 
secuted near eastern sects, such as the Yazidis and the Assyr 
lan Christians, have preferred the relative security of the 
mountains to the insecure advantages of the plains Thejr have 
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three strongholds — the districts of Shuf and Metn m the Lebanon, 
the western slopes of Ml Hermon, and the mountains which 
separate the cornlands of the Hauran from the Syrian desert 
There are Druse villages on Mt Carmel, and small outliers 
of no political importance m Northern Syria and in the Anti- 
Lebanon Trench statistics estimate their numbers at 48,000 
in the Hanran mountains, which are generally known as the 
Jabalu d-Duruz (*c, mountain of the Druses), 7,000 in the 
Hermon area, and 43 000 in the Lebanon There are about 7,000 
Druses in the British mandated territory of Palestine, and an 
unknown numbei in the United States of America, where the 
Druse immigrant usually passes as a Syrian Christian The per- 
mission given to a Druse to conform outwardly to the faith of 
the unbelievers among whom be dwells, which is an interesting 
feature of thur religion makes it difficult to attempt an estimate 
of the number of Druses living outside the Syrian strongholds 
of the sect 

The name Druse is first mentioned by Benjamin of Tudela 
(c ad xi 70) and little is known of the beginnings of the politi- 
cal power of the great families whose history is that of the Druse 
community The Druses first appear in Arab records as mountain 
villagers of Lebanon, Hauran and West Hermon, yielding feudal 
service in return for military and political protection to various 
families of seigneurs (A1 umara) who quarrelled incessantly for 
the headship of the community Their chief political centre lay 
in the southern Lebanon Khalwatu i-Bayadh in the Hermon was 
their religious centre at a very early date, the Hauran community 
was unimportant Religious proselytism has been discouraged or 
forbidden by their spiritual chiefs m recent centunes, but the 
fact that Mahku ’1 Ashraf, the Mameluke sultan of Egypt com- 
pelled the Lebanese Druses to conform outwardly to Sunni Islam 
about a d 1300 suggests that their leaders, the Tnuh House, had 
sought more than political domination over the mixed population 
of “the mountain ” After their defeat by the Mamelukes the 
power of the Tnuh waned, to the advantage of the Maan family, 
recent immigrants from northern Arabia who may have been 
proselytes 

The Maan amiis were shrewd and politic, the family threw its 
influence and retainers into the scale against the Mamelukes when 
Selim the Gnm invaded Syria m 1516 The victor recognized their 
supremacy over the Druse, Muslim and Maromte cluefs of the 
Lebanon, and for three generations they throve mightily under 
Turkish protection The reign of Fakru’d dm Maan II marked 
the zenith of their power By treaties, by the protection of small 
cluefs against great, and by successes in various baronial wars, 
he extended the feudal sway of his house nearly as far as Antioch 
m the north, built a castle at Palmyra in the eastern desert and 
drew a large revenue from the ports of Beirut, Saida (Sidon), 
Latakia and Tripoli in Syria Success, however, turned his head, 
he intrigued against the Turk, and in 16x4 was defeated by the 
pasha of Damascus and fled to Italy, where he intrigued with the 
nilcr-, of Tuscanj and Nap T cs >nd ippircnlly invLnti.d the prop 
igarr'i",! myth tin' the Druses were distend >nts 01 a crusadme 
vount o' Dicux In 1 iuj ho rUuun.il, iccovcred nis po\or and 
ruled as an independent prmro umil iojs. wntn 1 lurkish army 
dcfutid and e lp'urul him wnh his sons Ihe lo\ string tci- 
nunued then lives at t oiiatantmople 

Afteraweltei of civil war m wlmh thuombit nts v ire. divuled 
mm the ancient Arah facdons of ^ comma and Qaisis — the Shuin- 
us's ana Carav us of the Arab world — a imw f->mn>, the Shchab 
of Ml Hermon, became master 01 tin mount 1111 Phev were 
descendants of early Arab governors of Hauran, had intermarried 
'with the Maan family, and deserted them when they fell But 
they never adopted the Druse creed and several of them appear 
to have become Maromte Christians in the 18th century', thus 
causing the dangerous suspicion of apostasy to fall on the house 
From Haidar, third Of the hne, who defeated the Turks and Druse 
rivals at Am Dara In 1711, to Beshir the last great Shebab amir, 
they played the old game, now rebelling against the weak sultans 
of the decadence, now bribing their governors, and constantly 
at war with the rival house of Jumblat Beshir became atnir of 
the mountain in 1786 and for 54 years, with two brief intervals 


of exile, held his own by the time honoured expedient of aiding 
and betraying one rebel satrap after another He successively 
supported and betrayed Ahmad Jezzar and Abdullah of Acre, and 
cultivated the friendship of infidel admirals, threw in his lot 
with Mohammed Ah of Egypt and his son Ibrahim, but deserted 
them in 1839 when the Powers, save France, were turning against 
them But Ibrahim held Druse hostages, and so Beshir, though 
he promised much, gave little help to Poweis or Porte After 
Ibrahim’s expulsion from Syria the Tuiks called him to account 
He fled to Malta on a British ship but was induced to go to 
Constantinople, where he died m 1851 
Beshir may have been a crypto Christian, his successor 
Beshiru'l Qassim openly joined the Maronites, hoping to defeat 
Druse rivals with their aid It was a suicidal pobey, even the 
Druses of the Shehab faction distrusted and disliked tbeir Chris 
tian allies, the rest became perforce pro-Muslim, and the Turkish 
Government, which was carrying out the centralizing policy mi 
tiated by Mahmud the Reformer, saw danger m the alliance For 
the next 20 years the history of the Lebanon is a monotonous 
record of murder, intrigue and civil war The Maromtes rebelled 
once, the Druses twice, against the Turks, who half heartedly 
attempted or pretended to impose reforms desired by the European 
Powers upon the turbulent mountain chiefs Three constitutions 
were successively bestowed upon the Lebanon, which was twice 
“disarmed”, European interference increased the exasperation of 
Druses and Muslims against the Maronites, and the scandal cul 
minated in massacres of Christians which extended to the coast 
and to Damascus, where some 2,500 Christians were slaughtered 
and foreign consulates sacked (July 9, i860) The Powers inter- 
vened A Trench army occupied the Lebanon for nearly a year, 
and the Porte, after appointing a Christian governor general of 
the Lebanon, conferred a large measure of autonomy on the 
province by the Orgamc Statute of Sept 6, 1864 The change 
made an end of the political importance of the Lebanese Druses 
Beshiru’l-Qassim had been murdered , his family had lost wealth 
and prestige, and henceforth Druse political interests in Lebanon 
were mainly confined to such harmless subjects as the rivalry be 
tween a Jumblat or an Arslan for the governorship of a county 
Those who found the change too distasteful migrated to the 
Hauran The rest made the best of it, and till 1918 remained a 
conservative, rather aloof community, influential m the parish 
politics of the southern Lebanon 
The Hauran Druses — By 1840 the influx of malcontents 
from the Lebanon had increased the small Druse community in 
the Hauran to 7,000 souls For some time they remained mde 
pendent and held out successfully in their stronghold, the lava 
field of the Leja, against Ibrahim Pasha’s Egyptians m 1839, 
and Kibnsh Pasha’s Turks m 1852 Then government was then 
theocratic under the Rats (chief) of the ‘ Uqqala (initiated) m 
Suwayda In 1879 Midhat, the reforming governor general of 
the Damascus province, found them troublesome and formidable 
neighbours Their numbers had increased to over 20,000 and their 
repression required an army corps He imposed a qaimaqam 
(lieutenant-governor) upon them and the office after a while 
became vested in the house of Atrash (pi Tuishun), but the 
majority of the clans refused taxes and military service In 1896 
the contumacious clans were defeated and their country ravaged 
by a Turkish army, but the campaign was costly and the Turks 
agreed to a compromise whereby the Druses were to pay taxes and 
serve as frontier guards on the desert edge m their own territory 
A governor with a small Turkish force was stationed at Sheikh 
Saad, outside Druse territory proper, and the clans were left to 
fight as they pleased with the Beduin whom they usually defeated 
After the Turkish revolution of 1908 the Government decided 
to garrison points in Druse territory Some of the Turshun re- 
volted in 1910 but the rebels were defeated and their chief, Yahya, 
executed (D G H , G Be ) 

The French Mandate — The Druse polity m the Hauran at 
the end of the World War remained feudal The cultivated land 
attached to each village was communally owned and re-allotted 
at varying periods among the cultivators The lords had pre 
scriplive rights to the produce of certain demesne lands which 
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then peasants cultivated for them, but a peasant revolt late in 
the igth century had restricted these demesnes The ten noble 
families kept open house and maintained armed retainers Clan 
sohdanty and the sense of obligation between nobles and peasants 
were strong, but family jealousies usually prevented the chiefs 
from acting in umson 

During the World War the Druses, who had gained economic 
advantages by the opemng of the Hejaz railway on the western 
edge of their territory, sat prudently on the fence and made money 
out of their crops until Sept i, 1918, when a section led by Sultan 
Pasha A 1 Atrash assisted Feisul and Col Lawrence during their 
advance on Damascus There Sultan Pasha gave the Sberifians 
trouble, and Lawrence has recorded that he was well nigh 
strangled dunng a conference by the redoubtable Auda abu-Tayyi 
The Druses maintained an attitude of reserve towards the Shenfian 
Government and after its overthrow by the French under Gen 
Gouraud m July 1920, refused to join the Hauran Muslims m 
resisting the French mandate Late in the year they entered into 
negotiations with the French, and on March 4, 1921, an agreement 
was signed by the acting high commissioner, M de Caix, and 
sealed by a number of Druse spiritual and temporal chiefs, where 
by the Druse mountain (Jabalu’d-Duruz) was granted an mde 
pendent national government headed by an elected native governor 
under the French mandate On May 1 an informal assembly of 
notables elected Salim Pasha A 1 Atrash governor at Suwayda, 
the capital of the new state His relatives gave trouble, and in the 
same year his kinsman, Sultan Pasha, exasperated by the arrest 
in his house of a suppliant who had attempted to murder Gen 
Gouraud and was seeking asylum, revolted with his retainers 
Next year he was amnestied after some skirmishing In Sept 
1923 Salim died, and the Diuse council, which had not been con 
stitutionally elected but appointed by private understanding 
among the lords, could not agree concerning the election of a 
governor, and unconstitutionally elected Capt Carbillet the French 
adviser to the Druse state as their provisional governor 

War with France — In Prof Toynbee’s words (Toynbee, 
Survey of International Affairs, vol 1 , pp 412-413, 1923), the 
new governor, while sincere, disinterested and energetic, was 
“tyrannical in his methods and psychologically blind to a 
degree which made it inevitable that his well-meant efforts should 
end in disaster ” He filled the treasury, supplied the country 
with road? schools, irrigation channels, reservoirs, and justices 
of the peace, founded a museum, and m the autumn of 1924 gave 
effect to Article 4 of the de Caix Agreement by conducting elec- 
tions for a new council, which promptly violated Article 3 of the 
agreement by electing him as the regular governor Capt Car- 
billet’s pohey was directed against the chiefs, notably the Turshun, 
but his strict imposition of forced labour and of a rigid system 
of passes, imd his imprisonment of recalcitrants, who were occa- 
sionally incarcerated m his coal-cellar, exasperated the peasantry 

In April 1925 Druse delegates waited on Gen Sarrail, the new 
French high commissioner in Syria, to complain of their governor, 
and to point out that his election was a violation of the de Caix 
Agreement The general brusquely dismissed them, and subse- 
quently stated in writing that he repudiated the agreement Mean- 
while the governor went on leave His French locum tenens 
warned Sarrail of the growing excitement among the Druses and 
was dismissed Druse petitions remained unheard, and another 
delegation was rebuffed On July 11 Gen Sarrail ordered his 
delegate at Damascus to summon the Druse “conspirators 
on the pretext of receiving their demands” and then hold them 
as hostages Three confiding notables appeared, and were exiled 
to Palmyra On July 20 Sultan Pasha rebelled, and having sur- 
prised and defeated a small French force next day, invested 
Suwayda on July 22 Gen Sarrail made ligjit of the revolt, and 
on Aug 2-3 a column 3,000 strong, comprising some unreliable 
colonial troops, was attacked near Azra’ while marching to reheve 
Siiwayda, and lost its transport, most of its guns, and more than 
a quarter of its men A general Druse rising followed 

The rebels promptly established contact with the pro-Shenfion 
elements in Damascus and with the nationalist and anti-French 
“People’s Party,” Its leader Dr A Shahbandar, and other chiefs 
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fled to the Druses to avoid arrest, and early in September pro- 
claimed a “National Syrian Government ” The French repulsed 
a Druse raid on Damascus on \ug 24 and relieved Suwayda a 
month later, but were unable, owing to transport difficulties, to 
force the Sultan to a general action The retreats that followed 
their advances encouraged the hostile Muslim elements in their 
rear, and the revolt in Damascus and the bombardment of the 
city (Oct i3-2o) marked the beginning of the Syrian Nationalist 
revolt, the history of which is narrated elsewhere (See Syria 
Modern History) During this unequal struggle the Druses 
proved themselves far better fighters than the Muslim insurgents, 
and they were the last to submit At one moment they seemed 
likely to inflict a grave disaster upon the French The Ilermon 
Diuses joined the revolt late in Sept 1925, Zaydu’l Atrash son 
of the Sultan came to their aid, surprised Hasbayya on the night of 
Nov 9-10, and prepared to invade the Lebanon, where he ex 
pected to be joined by the local Druses and the Shiah Muslims 
(Matawilah) of the Sidon hinterland The heroic defence of 
Rashayya by a handful of troop 1, saved the situation, and French 
reinforcements cleared the Hermon region in December Thence 
forward the Hauran Druses fought a losing battle Abdu’l Ghaffar 
A 1 Atrash and other chiefs opened negotiations with Gen Andrea 
m Oct 1926, which ended after some months m their surrender 
on honourable terms The Leja was conquered in the spring of 
1927, and Sultan, who had established a camp at Qasru’l Azraq 
in the British mandatory territory of Transjordan, was compelled 
by British armoured cars and Transjordanian police to withdraw 
into Ibn Sa’ud’s desert dominions with the remnant of his fol 
lowers, and their families He settled at Qurayyatu’l-Milh m the 
Wadi Sirhan with, perhaps, 500 families, who were well received 
by the Wahabi king, though a lasting fnendship between the 
“Puritans of Islam” and the non-Muslim Druses seems improbable 
Col Clement Grandcourt was appointed governor of the Hauran 
in 1927 and the French military chiefs, who respected Druse 
valour, did their best to restore good relations 

Customs, — The Hauran Druses have some of the vices and 
all the virtues of oriental mountaineers They are intelligent, self 
respecting, and hospitable, but cruel and, by Western standards, 
treacherous The women enjoy much consideration, polygamy 
is forbidden, and they join the men in religious functions Divorce 
may be initiated by the wife The veil is obligatory, some Druse 
women, indeed, will not unveil m the presence of a foreign woman 
Feminine dress is black, with red shppcrs The men usually wear 
a black under-robe with white girdle, and a white roll round the 
red fez, which is now almost the sole distinguishing mark of the 
Lebanon Druses (For religious observances see above ) 
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RELIGION 

Druses, a term for the Muwahhidln (Unitarians), as the Druses 
call themselves, who believe that there is one and only one 
God, indefinable, incomprehensible, ineffable, passionless He 
has made himself known to men by successive incarnations, of 
which the last was Hakim, the sixth Fatimite caliph How many 
these incarnations have been is stated variously, but 70, one for 
each period of the world, seems the best-attested number Jesus 
appears to be accepted as one such incarnation, but not Muham- 
mad No further incarnation can now take place in Hakim a, 
final appeal was made to mankind, and after the door of mercy 
had stood open to all for 26 years, it was finally and for ever 
closed When the tribulation of the faithful has reached its height, 
Hakim will reappear to conquer the world and render his religion 
supreme Druses, believed to be dispersed in China, will return 
to Syna The combined body of the Faithful will take Mecca, 
and finally Jerusalem, and all the world will accept the Faith 
The first of the creatures of God is the Universal Intelligence or 
Spirit, impersonated in Hamza, Hakim’s vizier This Spint was 
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the creator of all subordinate bungs, and alone has immediate 
communion with the Deity Next in rank, and equally supporting 
the throne of the Almighty, are four Ministering Spints, the 
Soul, the Word, the Right Wing and the Left Wing, and beneath 
Lhese again are spiritual agents of various ranks The material 
world is an emanation from, and a “mirror” of, the Divine Intel- 
ligence The number of human bungs admits neither of increase 
nor of decrease, and a regular process of metempsychosis goes on 
continually The souls of the virtuous pass after death into ever 
new incarnations of greater perfection, till at last they reach a 
point at which they can be re-absorbcd into the Deity itself, 
those of the wicked may be degraded to the level of camels or 
dogs All previous religions are mere types of the true, and their 
sacred books and observances are to be interpreted allegorically 
The Gospel and the Qur’an are both regarded as inspired books, 
but not as religious guides The latter function is performed 
solely by the Druse Scriptures As the admission of converts is 
no longer permitted, the faithful are enjoined to keep their doc 
trine secret from the profane, and in. order that their allegiance 
may not bring them into danger, they are allowed to make out- 
ward piofcssion of whatever religion is dominant around them 
To this latter indulgence is to be attributed the apparent mdiffer- 
entism which leads to their joining Muslims in prayers and ablu- 
tions, or sprinkling themselves with holy water m Maronite 
churches Obedience is required to the seven commandments of 
Hamza, the first and greatest of which enjoins truth m words (but 
only those of Druse speaking with Druse) , the second, watchful- 
ness over the safety of the brethren, the third, absolute renuncia- 
tion of every other religion, the fourth, complete separation from 
all who are in error, the fifth, recognition of the unity of “Our 
Lord” m all ages, the sixth, complete resignation to his will, 
and the seventh, complete obedience to his orders Prayer, how 
ever, is regarded as an impertinent interference with the Creator, 
while, at the same time, instead of the fatalistic predestination of 
Islam the freedom of the human will is distinctly maintained 
Not only is the charge of secrecy rigidly obeyed in regard to 
the alien world, but full initiation into the deeper mysteries of 
the creed is permitted only to a special class designated ‘Aqils 
(Arabic 'Aql, intelligence), in contradistinction from whom all 
other members of the Druse community, whatever may be their 
position or attainments, are called Jahtl, the Ignorant About 
15% of the adult population belong to the order of ‘Aqils Ad- 
mission is granted to any Druse of either sex who expresses will- 
ingness to conform to the laws of the society, and during a year 
of probation gives sufficent proof of sincentx and stability of 
purpo'i. There appears to be no formal clisum lion of rank among 
the aanous membe'a Exceptional influence depends upon exap 
nor il smctiLj or ahilu. All are requited to absDin from to 
bacco and a me, Lhc women used not to be allowed to weir gold 
01 -uker, or -ilk or brocade, but thi« rule i-> commonly broken 
now , md dthough neithex eelmaej nor retirement 110m lhc if 
furs ol the world ic either imperative or customirv, unusual re 
spcc L is shown to tno-c a ho vokintanlj submit tbem-ekes to as- 
cetic di-iciphne The ‘Aqils are distmgaished by die Wuiung of a 
wluLe turban, emblematic of ihe punlv or their lijp Ilieir lood 
must be purchased with money lawfully acquired, and lest they 
should unwittingly partake of any that is ceremonially unclean 
they require those Jahils, whose hospitality they share, to supply 
their wants from a store set apart for their exclusive use The 
ideal f Aqil is grave, calm and dignified, with an infinite capacity 
of keeping a Secret, and a devotion that knows no limits to the 
interests of his creed On Thursday evening, the commencement 
•of the weekly day of rest, the members of the order meet to 
gether In the various districts, probably for the reading of their 
sacred books and consultation on matters of ecclesiastical or po 
llfical importance Their meeting-houses, kkalwas, are plain, un 
ornamented edifices, In which the women assemble at the same 
time as the men, a part of the space being fenced off for them 
by a semitransparent black veil It has been frequently as 
serted that the image of a calf is kept in a niche, and traces of 
phallic and gynaecocratic worship have been vaguely suspected, 
but there is no authentic information m support of either state- 


ment, and it is certain that the sacred books of the religion con 
tain moral teaching of a high order on the whole 
As a formulated creed, the Druse system is not a thousand 
years old In the year ad 996 (386 ah) Hakim Biamrillahi 
(te he who judges by the command of God), sixth of the Fa 
timite caliphs (third m Egypt), began to reign, he believed that 
he held direct intercourse with the deity, or even that he was an 
incarnation of the divine intelligence, and in A d 1016 (407 ah) 
his claims were made known in the mosque at Cairo, in 1017 
(408 ah) the new rehgion found a successful apostle in the 
person of Hamza ibn ‘All ibn Ahmad, a Persian mystic, who be- 
came Hakim’s vizier, gave form and substance to his creed, and 
by an ingenious adaptation of its vanous dogmas to the pre- 
judices of existing sects, finally enlisted an extensive body of ad- 
herents In 1020 (41 1 ah ) the caliph was assassinated, but it 
was giveq out by Hamza that he had only withdrawn for a season, 
and his followers were encouraged to look forward with confi- 
dence to his triumphant return 
It is possible, even probable, that the segregation of the Druses 
as a people dates only from the adoption of Hamza’s creed But 
when it is recalled that other inhabitants of the same mountain 
system e g , the Maromtes, the Ansaneh, the Metawali and the 
Isma’ilites, also profess creeds which, like the Druse system, differ 
from Sunni Islam in the important feature of admitting incarna- 
tions of the Deity, it is impossible not to suspect that Hamza’s 
emissaries only gave definition and fomi to beliefs long estab- 
lished in this part of the world Many of the fundamental ideas 
of Druse theology belong to a common West Asiatic stock, but 
the peculiar history of the Mountain is no doubt responsible for 
beliefs, held elsewhere by different peoples, being combined there 
m a single creed Some allowance, too, must be made for the 
probability that Hamza’s system owed something to doctrines, 
Christian and other, with which the metropolitan position of 
Cairo brought Fatimite society into contact 
(See Encyclopaedia of Islam, u , 255 ) 

DRUSUS, MARCUS LIVIUS, Roman statesman, was col- 
league of Gaius Gracchus in the tnbuneship, 122 b c The pro- 
posal of Gracchus (q v ) to confer the full franchise on the Latins 
had been opposed not only by the senate but also by the mob, 
whose privileges would thereby be diminished Drusus threatened 
to veto the proposal Encouraged by this, the senatorial party put 
up Drusus to outbid Gracchus Gracchus had proposed to found 
colonies abroad, Drusus provided twelve in Italy, to each of which 
3,000 citizens were to be sent Gracchus had proposed to distrib 
ute allotments to the poorer citizens subject to a state rent charge, 
Drusus promised that they should be free, and inalienable In ad- 
dition to the franchise, immunity from corporal punishment (even 
in the field) was promised the Latins The absence of Giacchus, 
and the inefficiency of his representative at Rome, led to the ac 
ceptance of these proposals, which were never intended to be car- 
ried Drusus himself declined all responsibility m connection with 
carrying them out He was rewarded for his services by the 
consulship (112), and the title of patronus senatus He received 
Macedonia for his province, and he was the first Roman general 
to reach the Danube He is possibly the Drusus mentioned by 
Plutarch as having died in 109, the year of his censorship 
See Appian, Bell Civ 1 23, Plutarch, Gaius Gracchus, 8-1 1, Florus 
In 4i A H J Greenidge, Hist of Rome , vol 1 (1904) 

Marcus Lmus Drusus, son of the former, tribune of the 
people in 91 bc was a man of high integrity and recognized the 
need of teform At that time an agitation Was going on for the res- 
toration of the judicial functions from the equites to the senate, 
Drusus proposed as a compromise a measure which restored to the 
senate the office of tudtees, while its numbers were doubled by the 
admission of 300 eqmtes Further, a special commission was to be 
appointed to try all tudtees guilty of taking bribes But the senate 
was lukewarm, and the equttes offered violent opposition In 
order, therefore, to catch the popular votes, Drusus proposed the 
establishment of colonies in Italy and Sicily and an increased dis- 
tribution of com at a reduced rate By help of these riders the bill 
was earned Drusus then sought a closer alliance with the Italians, 
promising them the long coveted boon of the Roman franchise, 
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The senate broke out into open opposition His laws were abro 
gated as informal, and each party armed its adherents for the civil 
struggle which was inevitable Drusus ws murdered, and his 
assassin was never discovered 

Set, Rome History, also Appian, Bell Civ 1 35, Floras m 17, 
Diod hie wxvn 10, Livy, Epit 70, Veil Pat u 13 

DRUSUS, NERO CLAUDIUS (38-9 bc), Roman gen 
eral, son of Tiberius Claudius Nero and Livia Drusilh, stepson 
of Augustus and younger brother of the emperor Tibenus In 
13 b c in conjunction with Tiberius he subdued the Raeti and 
Vindehci I he credit of the decisive victory, however, must be 
assigned to Tiberius (See Horace, Odes IV 4 and 14 ) In 13 
B c Drusus was sent as governor to the three Gauls, where dis 
content had been aroused by the exactions of the Roman governor 
I lcinius Drusus made a fresh assessment for taxation purposes, 
and summoned the Gallic representatives to a meeting at Lug- 
dunum to discuss their grievances It was important to pacify 
the Gauls, in order to have his hands free to deal with the 
German tribes one of which the Sugambri, on the right bank of 
the Rhine, had seized the opportunity, during the absence of 
Augustus, to cross the river (12) Drusus drove them back and 
pursued them to their own terntory, which he devastated Sail 
mg down the Rhine he subdued the Trisu and, in order to 
facilitate operations against the Chauci, dug a canal (Fossa Drusi 
ana) leading from the Rhenus (Rhine) to the Isala (Yssel) into 
the lacus Flevus (Zuider Zee) and the German ocean Making 
his way along the Frisian coast, he conquered the island of 
Burchams (Borkum), defeated the Bructen in a naval engage- 
ment on the Arnisia (Ems), and went on to the mouth of Che 
Visurgis (Weser) to attack the Chauci On the way back his 
vessels grounded on the shallows, and were only got off with 
the assistance of the Frisn 

In his second campaign (n), Drusus defeated the Usipetes, 
threw a bridge over the Luppia (Ltppe), attacked the Sugambri 
and advanced to the Weser, where he defeated the Cherusci 
While making his way back he fell into an ambush but managed 
to defeat his enemy In view ol future operations, he built two 
forts, one at the junction of the Luppia and Ahso (Altne), the 
other in the territory of the Chatti on the Taunus, near Mogun- 
tiacum ( Mamz ) 

The third campaign (10) was of little importance, and, after 
some insignificant successes, Drusus returned to Rome, and was 
elected consul for the following year 

In 9 b c he defeated the Chatti, Suebi, Marcomanm and Cher 
usci, and penetrated as far as the Albis (Elbe) Here trophies 
were set up to mark the farthest point ever reached by a Roman 
army To secure the conquered terntory, foitresses wtre erected 
along the Elbe, Weser and Maas (Meuse, Mosa), a floblla was 
placed upon the Rhine, and a dam built upon the right arm 
of its estuary to mcrease the flow of water into the canal men- 
tioned above On his return, his horse threw him, and he died 
thirty days after the accident (Sept 14) The body was tarried 
to the winter quarters of the army, whence it was escorted by 
Tibenus to Rome, the procession being joined by Augustus at 
Ticinum (Pavia) Tibenus delivered the funeral oration 

Drusus was one of the most distinguished men of his time 
His agreeable manners, handsome person and brilliant military 
talents gamed him the affection of the troops, while his liberal 
principles endeared him to the people He married Antonia, the 
daughter of Marcus Antonius the tnumvir, by whom he had three 
children Germanicus, adopted by Tibenus, Claudius, afterwards 
emperor, and a daughter Lmlla 

The chief ancient authorities for the life of Drusus are Dio Cassius, 
the epitomes of Livy, Suetonius (Claudius), Tacitus (Portions of the 
Annals), Florus (whose chief source is Livy), Velleius Paterculus and 
the Consolatio ad Ltviotn The German campaigns were described 
in the last books ol Livy and the lost Bella Germaniae of the eldei 
Pliny They have produced an extensive literature in Germany, J 
Asbach’s “Die Feldztige des Neio Claudius Drusus” ( Rhein Jahrb 
boexv 14-30) being especially recommended, see also Mommsen’s 
History aj the Soman Provinces, 1 , Merivale, History of the Romans 
under the Empire, ch 36 , A Stein in Pauly-Wissowa’s Realenr.yclo- 
pSdie (iSgg), where other authorities are given, J C Tarver, Tibenus 
tke Tyrant (igoa) 
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DRUSUS CAESAR (c 15 bo -ad 23), commonly called 
Drusus junior, to distinguish him from his uncle Nero Claudius 
Drusus, was the only son of the Emperor Tibenus He was 
consul elect in ad 14, md on the accession of Tiberius w is sent 
to put down a mutiny of the troops in Pannoma (Tacitus, 
Annals, 1 24-30) As goveinor of Illyncum (17 ad), he set 
the Germanic tribes agunst one another On his return Drusus 
was consul a second time (21 ad ) and m the following year re 
ceived the tnbunician power which indicated him 'is heir to the 
throne Seianus, who also aspired to the supreme power, de 
termmed to remove Drusus He seduced Drusus’s wife and 
persuaded her to assist him in murdering her husband A slow 
poison rvas administered, from the effects of which Drusus died 
after a lingering illness Drusus was a man of violent passions, 
but not entirely devoid of better feelings, as is shown by his 
undoubtedly sincere grief at the death of Germanicus 
Bibiiography — T acitus Annals vol 1, 76, vol iv, 8-11, Dio Cassius, 
val Ivn, J3, 14, Suetonius Tibenus, 62, J C Tarver Tibenus the 
Tyrant (igo 2) 

DRYADES or Hamadryades, in Greek mythology nymphs 
of trees and woods It is sometimes said by late authors that a 
dryad is a nymph who li\es among trees (Gr Spvs, tree, especially 
oak), a hamadryad the spirit ol a tree, living and dying with it 
DRYANDER, JONAS CARLSSON (1748-1810), Swed 
ish botanist, born at Gothenburg on March 3, 1748, Was educated 
at Gothenburg Lund and at Uppsala under Linnaeus He visited 
England in 1782 and became librarian to Sir Joseph Banks He 
was librarian to the Royal society and to the Linnean society, of 
which he was one of the founders in 1788 He was vice-president 
of the society from 1794 till his death in London Oct 19, 1810 
Besides various papers, Dryander published Dissertatio graduahs 
Jungos regno vegetabilt vindteans (Lund, 1776) and Catalogue 
bibliothecae histonco naturalis Joseph Banks, Bart 5 vol (Lon- 
don, 1796-1800), and edited Alton’s Hortus Kewensis and Rox- 
burgh’s Plants of the Coast of Coromandel 
DRYBURGH ABBEY, a monastic ruin southwest of Ber- 
wickshire, Scot , on the Tweed river, about 5 nu southeast of Mel- 
rose The abbey occupies the spot where, about ad 522, St 
Modan, an Irish monk, established a sanctuary Founded in the 
middle of the 12th century, it prospered until 1322, when it was 
partially destroyed by the English under Edward II It suffered 
again at the hands of Richard II in 1385, and was reduced to ruin 
during the expedition of Edward Seymour earl of Hertford, in 
1544 

After the Reformation, the estate was erected into a temporal 
lordship, and in 1604 James VI gave it to John Erskine, 2nd earl 
of Mar In 1700 the abbey lands belonged to Ihomas Haliburton, 
Sir Walter Scott’s great grandfather, but an extravagant grand- 
uncle became bankrupt and had to part with the property It re- 
verted to a branch of the Erskmes in 1786, when it was acquired 
by the nth earl of Buchan Lord Glenconner later purchased it, 
and in Jan 1918 he gave it to the nation 
At mid 20th century a number of the monastic buildings were 
represented by fragments The church was originally 190 ft long 
and 75 ft wide at the transepts Remains include the west front, 
the east aisle of the north transept, called St Mary’s Aisle, parts 
of the s6uth transept and segments of the choir and nave Scott 
was buried m St Mary’s Aisle on Sept 26, 1832 His tomb is a 
plain block of polished Peterhead granite, inscribed only with his 
name and the dates of his birth and death 
DRY CLEANING Dry cleaning is the process of cleaning 
wearing apparel, household furnishings and other articles made of 
wool, silk, rayon and related fabrics Dirt, stains and spots are 
removed by the chemical action of organic solvents and special 
detergents, as contrasted with laundering in soap and water 
Starting with crude hand methods and uncertain results, the 
technique of dry cleaning was developed to a high technological 
degree of efficiency, speed and safety to fabrics 
Formerly, dry cleaning was done with petroleum solvents 
(naphtha, Stoddard solvent, etc ) Initial cost was low but fire 
hazards were ever-present 

The modern trend favours dry cleaning with synthetic solvents, 
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such as carbon tetrachloride, tnchlorethylene, pcrchlorethylene 
and blends of chlorinated liydiocarbons Most of the spots and 
stains on clothing are oily These solvents dissolve oils, greases, 
waxes and tars almost instantly, partly because of their low sur 
face tension and high wetting power Other properties make these 
cleaning fluids useful they are noninflammable, they leave gar 
ments free from odour, they have high volatility, they permit 
rapid drying, they do not injure or shrink the most delicate fab- 
rics, their low boiling points permit ease in reclaiming, and they 
impart a lustre and soft feel to garments 

When a load of dirty clothing is placed m the dry-cleaning 
machine, the solvent dissolves much of the soil at once, while in- 
soluble dirt particles are loosened from the fibres Insoluble soil 
consists largely of lint, earth, dust, ashes, carbon particles and 
face powdei By a continuous flow of solvent through the fine 
openings in the fabric, loosened dirt is flushed out, washed free to 
the surface of the fabric and passed into suspension in the solvent 
Remaining insolubles require later treatment by special soaps and 
spotting agents All the contaminated solvent must be rinsed out 
to obtain good results The clothes can be only as clean as the 
solvent used in the final nnse By means of a proper reclamation 
system, suspended and dissolved impurities are removed from the 
solvent by processes of filtration, clarification and distillation 
Although the amotmt of soil in garments varies widely, the aver- 
age is approximately o 8% by weight One thousand pounds of 
garments leave about eight pounds of sludge 

Some stains are water soluble and call for wet cleaning m a 
washing machine 

The dry cleaner's skill is applied m spotting In this process 
stains are diagnosed and removed by application of specific chem- 
icals, steam, scraping with a bone spatula or dry brushing The 
quality of dry cleaning depends on the effectiveness of spotting 
techniques Finishing includes many varied operations the dry 
cleaner must sew on buttons, do minor tailoring repairs, press the 
garment so that it reassumes its original lines, shape, drape and 
appearance, bring up the nap by steam, hand iron fragile silks, 
etc 

The modem dry cleaning plant requires high pressure steam 
and many intricate and highly specialized machines and appli- 
ances A partial list of equipment includes marking machines, 
washers, stills, pumps, extractors, dry tumblers, wind whips, blow 
dryers, drying cabmets, presses, puff irons, scrub and steam tables, 
sleevers, glove units, steam irons, bagging and assembling racks and 
sewing machines Special utility presses m assorted shapes are 
used for the finishing of different types of garments The total 
investment in machinery is substantial 

In 1950 the U S department of commerce (census of business) 
reported a total of $1,300,000,000 of dry-cleamng business for 
the year, or $8 70 dry-cleamng sales per capita for the country 
From 1939 to 1 9 so the increase of dry-cleaning volume had showed 
a phenomenal growth In 1950 there were in the U S 28,000 dry- 
cleamng plants, with an investment in equipment of $750,000,000 

The small press shops receive garments from customers, send 
them to large wholesale dry-cleamng plants for actual cleaning 
and upon their return remove spots, do minor repairs and press 
the garments Small independent press shops flourish in the larger 
cities, 

During and after World War II a significant development was 
this rapid growth of chain-store cleaners These companies operate 
large-scale, mechanized cleaning plants, reach their customers 
through company owned neighbourhood stores, and sell the serv- 
ice at low prices on a cash-and-carry basis They obtain their 
profits through great volume handled in mass production 

The retail dry cleaner operates his own plant, serving customers 
through “dnve-in,” stores or delivery routes The National In- 
stitute of Cleaning and Dyeing, Silver Spring, Md , was founded m 
1907, to serve member dry-cleamng firms with technical bulletins, 
scientific garment analyses, field and engineering service and man- 
agement courses It established research laboratories and a model 
plant and dry-cleaning school with students enrolled from many 
countries of the world. (V Kr ) 

DRYDEN, JOHN (1631-1700), English poet, bom at Ald- 


winkle, m Northamptonshire, of a family with Puritan and anti- 
monarchial leanings, was educated at Westminster school under 
Richard Busby, and at Trinity college, Cambridge where he took 
his degree 111 1654 In that year his father died, leaving him a 
small estate worth about £60 a year, and he seems to have re 
mamed in Cambridge another thret years before establishing him- 
self in London, where he is said to have lived in the house of his 
publisher, Hernngman, with whom he was connected until 1679, 
when Jacob Tonson became his publisher 

He had written some elegiac and commendatory verses while he 
was at school, but the first work which showed the measure of his 
genius was the Heroic Stanzas (1659) to the memory of Oliver 
Cromwell This is a fine tribute to the Protector, and shows Dry- 
den as a disciple of John Donne indeed, but as a direct student of 
the Latin classics With the coronation of Charles II Dryden, the 
hereditary Puritan and the panegyrist of the Protector hailed the 
new order m his Astraea Redux (1660), followed by a Panegyric 
on the Restoration (1661) 

For a livelihood Dryden turned to the stage Having failed 
with a tragedy on the fate of Henry, duke of Guise, he turned to 
comedy, for which he admitted he had little taste The age de 
manded comedies, and he endeavoured to supply the kind of 
comedy that the age demanded His first attempt was unsuccess 
ful He then wrote The Wild Gallant, acted in Feb 1663, bv 
Thomas Kilhgrew’s company in Vere street Pepys showed good 
judgment m pronouncing the play “so poor a thing as ever I saw 
in my life ” Dryden never learned moderation in his humour, 
but he took a lesson from the failure of The Wild Gallant, his 
next comedy The Rival Ladies, produced before the end of 1663, 
and printed m the next year, as correctly descnbed by Pepys 
as “a very innocent and most pretty witty play ” But he never 
quite conquered his tendency to extravagance The Assignation, or 
Love in a Nunnery, produced in 1673, was another failure, and 
even m 1680, after 20 years’ experience to guide him, The 
Kind Keeper, or Mr Lmberham, was prohibited after three 
representations as being too indecent for stage presentation 
The undisciplined force of the man carried him to an excess 
from which more dexterous writers held back After the produc 
tion of The Rival Ladies in 1663, Dryden assisted Sir Robert 
Howard m the composition of a tragedy in heroic verse The 
Indian Queen, produced with great splendour in Jan 1664 Its sue 
cess, one of the greatest since the reopening of the theatres, was 
largely due to the magnificent scenic accessories — the battles and 
sacrifices on the stage, the spirits singing m the air, and the god of 
dreams ascending through a trap Dryden followed it up with The 
Indian Emperor, or the Conquest of Mexico by the Spaniards, 
acted in 1665 Immediately after the success of The Indian 
Queen, in the preface to an edition (1664) of The Rival Ladies, 
Dryden took up the question of the propriety of rhyme in serious 
plays Rhyme was not natural, some people had said, to which 
he answered that it is as natural as blank verse, and that much 
of its unnaturalness is not the fault of the rhyme but of the 
writer Rhyme at once stimulates the imagination, and prevents 
it from being too discursive in its flights 

In 1668 he published his Essay of Dramatick Poesie The essay 
takes the form of a dialogue between Neander (Dryden), Eugemus 
(Charles, Lord Buckhurst, afterward earl of Dorset), Cntes (Sir 
R Howard), and Lisideius (Sir C Sedley), who is made respon 
sible for the definition of a play as a "just and hvely image of 
human nature, representing its passions and humours, and the 
changes of fortune to winch it is subject, for the delight and 
instruction of mankind ” Dryden’s form is of course borrowed 
from the ancients, and his main source is the critical work of Cor- 
neille m the prefaces and discourses contained in the edition of 
1660, but he was well acquainted with the whole body of con- 
temporary French and Spanish criticism Cntes maintains the 
supenonty of the classical drama, Lisideius supports the exacting 
rules of French dramatic writing, Neander defends the English 
drama of the preceding generations, including, m a long speech, 
an examination of Ben Jenson's Silent Woman Neander argues, 
however, that English drama has much to gain by the observance 
of exact methods of construction without abandoning entirely 
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the liberty which English wnters had always claimed He then 
goes on to defend the use of rhyme in serious drama Howftid 
had argued against the use of rhyme in a “preface” to Four New 
Plays (1665), which had furnished the excuse for Dryden’s essay 
Howard replied to Diyden’s essay in a preface to The Duke 0} 
Lerma (1668) Dryden at once replied in a masterpiece of sar 
castic retort and vigorous reasoning, A Dejence oj an Essay of 
Dramatique Poeste, prefixed to the second edition (1668) of The 
Indian Emperor It is the ablest and most complete statement of 
his views about the employment of rhymed couplets in tragedy 
Before his return to town at the end of 1666, when the theatres 
(which had been closed dunng the disasters of 1665 and 1666) 
were reopened, Dryden wrote a poem on the Dutch war and the 
Great Fire entitled Annus Mirabihs (ptd 1667) The poem is in 
quatrains, the metre of his Heroic Stanzas in praise of Cromwell, 
which Dryden chose, he tells us, “because he had ever judged it 
more noble and of greatei dignity both for the sound and number 
than any other verse in use amongst us ” From the reopening of 
the theatres in 1666 till Nov 1681, the date of his Absalom and 
Achitophel, Dryden produced nothing but plays The stage was 
his chief source of income Secret Love, or the Maiden Queen, a 
tragi comedy, produced in March 1667, was based on an episode 
in the Artamene, ou le Grand Cyrus of Mile de Scud6ry, the 
historical original of the “Maiden Queen” being Christina, queen 
of Sweden His next play Sir Martin Mar all, or the Feigned In- 
nocence, an adaptation m prose of the duke of Newcastle’s trans- 
lation of Mohere’s L’Etourdi, was produced at the Duke’s theatre, 
without the author’s name, in 1667 It was about this time that 
Dryden became a retained writer under contract for the King’s 
theatre, receiving from it £300 or £400 a year, till it was burned 
down in 1672, and about £200 for six years more till the beginning 
of 1678 His co-operation with Davenant in a new version (1667) 
of Shakespeare’s Tempest (foi his share in which Dryden can 
hardly be pardoned on the ground that the chief alterations were 
happy thoughts of Davenant’s, seeing that he affirms he never 
worked at anything with more delight) must also be supposed to 
be anterior to the completion of his contract with the Theatre 
Royal He was engaged to write three plays a year, and he con- 
tributed only 10 plays dunng the 10 years of his engagement, 
finally exhausting the patience of his partners by joining m the 
composition of a play for the rival house Comedies produced by 
him in this period are An Evening’s Love, or the Mock Astrologer, 
an adaptation from Le Feint Astrologue of the younger Corneille, 
produced at the King’s theatre in 1668, Ladies it la Mode (1668) , 
Marriage a la Mode (1671), The Assignation, or Love in a 
Nunnery (1673) , The Kind Keeper, or Mr Lmberham (1678), 
but only Marriage d la Mode was really successful 
While Dryden met with such indifferent success m his willing 
efforts to supply the demand of the age for low comedy, he struck 
upon a really popular and profitable vein m heroic tragedy Tyran- 
nic Love, or the Royal Martyr, a Roman play dealing with the 
persecution of the Christians by Maximin, was produced in 1669 
It is in rhymed couplets, but the author again did not trust solely 
for success to them; for, besides the magic incantations, the sing- 
ing angels, and the view of Paradise, he made Nell Gwyn, who had 
stabbed herself as Valena, start to life again as she was being 
carried off the stage, and speak a riotous epilogue, m violent con 
trast to the serious character of the play Almanzoi and Almahide, 
or the Conquest of Granada, a tragedy In two parts, was written 
in 1669 to 1670 This piece seems to have given the crowning 
touch of provocation to the wits, who ridiculed the popular taste 
for these extravagant heroic plays The Rehearsal (1671) wntten 
by the duke of Buckingham, with the assistance, it was said, of 
Samuel Butler, Martin Clifford, Thomas Sprat and others, was 
a severe and just punishment for Dryden’s boast in the epilogue 
to the second part of The Conquest of Granada of the superiority 
of Restoration comedy over that of the Elizabethan age Davenant 
was originally the hero, but on his death in 1668 the satire was 
turned upon Drydeh, who is ridiculed under the name of Bayes, 
the name being justified by his appointment m 1670 as poet 
laureate and historiographer to the lung (with a pension of £300 
a year and a butt of canary wine) It is said that The Rehearsal 


was begun in 1663, but this probably only means that Buckingham 
and his friends had resolved to burlesque the extravagant heroics 
of The Indian Queen LaLer Dryden fullv avenged himself on 
Buckingham by his portrait of Zimn in Absalom and Achitophel 
His immediate reply is contained in the preface “Of Heroic Plays” 
and the “Defence of the Epilogue,” printed in the first edition 
(1672) of his Conquest of Granada 

His next tragedy Amboyna (1673), put on the stage to inflame 
the pubhc mind 111 view of the Dutch war, was written, with the 
exception of a few passages, in prose, and those passages in blank 
verse An opera which he wrote in rhymed couplets, called The 
State of Innocence, and Fall of Man, an attempt to turn part of 
Paradise Lost into ih>me, as a proof of its superiority to blank 
verse, prefaced by an “Apology for Heroique Poetry and Poetique 
Licence,” was entered at Stationers’ hall m 1674, and printed in 
1677, but never acted Dryden praises his original as “undoubtedly 
one of the greatest, most noble and most sublime poems which 
either this age or nation has produced ” He is said to have had 
the elder poet’s leave “to tag his verses ” In Aurengzebe, which 
was Diyden’s last, and also his best rhymed tragedy, he borrowed 
from contemporary history, for the Great Mogul was still living 
In the prologue he confessed that he had grown weary of his long 
loved mistress rhyme and retracted, with characteristic frankness, 
his disparaging contrast of the Elizabethan with his own age But 
the stings of The Rehearsal had stimulated him to do his utmost to 
justify his devotion to his mistress, and he claims that Aurengzebe 
is "the most correct” of his plays It was entered at Stationers’ 
hall and probably acted in 1675, and published in the following 
year 

After the production of Aurengzebe Dryden seems to have re 
considered the principles of dramatic composition, and to have 
made a particular study of the works of Shakespeare The fruits 
of this appeared in All for Love, or the World Well Lost, a version 
of the story of Antony and Cleopatra, produced m 1678, which 
must be regarded as a very remarkable departure for a man of his 
age, and a wonderful proof of undiminished openness and plastic 
lty of mind In his previous writings on dramatic theory, 
Dryden, while admiring the rhyme of the French dramatists as 
an advance in art, did not give unqualified praise to the regularity 
of their plots, he was disposed to allow the irregular structure of 
the Elizabethan dramatists, as being more favourable to variety 
both of action and of character But now, in frank imitation of 
Shakespeare, he abandoned rhyme, and, if we might judge from 
All for Love, and the precepts laid down in his “Grounds of 
Criticism in Tragedy,” prefixed to Troilus and Cresstda (1679), 
the chief point in which he aimed at excelling the Elizabethans was 
m giving greater unity to his plot He upheld still the superiority 
of Shakespeare to the French dramabsts in the delineation of 
character, but he thought that the scope of the action might be 
restneted, and the parts bound more closely together with advan 
tage All for Love and Antony and Cleopatra are two excellent 
plays for the comparison of the two methods Dryden gave all 
his strength to All for Love, writing the play for himself, as he 
said, and not for the pubhc The action of his play takes place 
wholly in Alexandria, within the compass of a few days, it does 
not, like Shakespeare’s, extend over several years, and present 
incessant changes of scene Dryden chooses, as it were, a frag 
ment of a historical action, a single moment during which motives 
play within a narrow circle, the culminating point in the relations 
between his two personages He devotes his whole play, also, to 
those relabons, only what bears upon them is admitted In 
Shakespeare’s play we get a certain historical perspecbve, m which 
the love of Antony and Cleopatra appears in its true proportions' 
beneath the firmament that overhangs human affairs In Dryden’s 
play this love is our universe , all the other concerns of the world 
retire into a shadowy, indistinct background If we rise from a 
comparison of the plays with an impression that the Elizabethan 
drama is a higher type of drama, taking Dryden’s own defimbon 
of the word as “a just and lively image of human nature,” we rise 
also with an impression of Dryden’s power such as we get from 
nothing else that he had written since his Heroic Stanzas 20 years 
before 
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It was 12 years before Dry den produced another tragedy 
worthy of the power shown in All for Love Don Sebastian was 
acted and published m 1690 In the interval he wrote Oedipus 
(1679) and The Duke 0] Guise (1683) m conjunction with Na- 
thaniel Lee, Troilus and Cressida (1670), The Spanish Friar 
(1681), Albion and Albantus, an opera ( 16S5I , Amphitryon 
(1690) In Troilus and Cressida he follows Shakespeare closely 
in the plot, but the dialogue is rewritten throughout, and not for 
the better The versification and language ot the first and the 
third acts of Oedipus, which with the general plan of the play were 
Drydcn’s contnbution to the joint woik, bear marked evidence 
of his recent study of Shakespeare The Duke ol Guise, m which 
he used one scene from his earliest dramatic attempt, provided 
an obvious parallel with contemporary English politics Henry 
III was identified with Charles II, and Monmouth with the duke 
The lord chamberlain refused to license it until the political situa- 
tion was less disturbed The plot of Don Sebastian is more in 
tncate than that of All for Love It has also more ot the charac- 
teristics of his heroic dramas, the extravagance of sentiment and 
the suddenness of impulse remind us ociasionally of The Indian 
Emperor, hut the characters are much more elaborately studied 
than in Dryden’s earlier plays, and the verse is sinewy and power- 
ful It would he difficult to say whether Don Sebastian or All for 
Love is his best play , they share the palm between them Dry den’s 
subsequent plays are not remarkable Their titles and dates are 
King Arthur, an opera fi6qi), tor which Purcell wrote the music, 
Cleomenes (16921, Love Triumphant ( 1691) 

Soon after Dryden's abandonment of heroic couplets m tragedv, 
he found new and more congenial work for his favouute instru- 
ment in satire As usual the idea was not onginal to Drvden, 
though he struck in with his majestic step and energy divine, 
and immediately took the lead Ihe pioneer was Mulgrave in 
his Essay on Satire, an attack on Rochester and the court, which 
was circulated in ms in 1679 Drydcn himself was suspected of the 
authorship, and he may have given some help in revising it, but 
it is not hkelv that he attacked the king on whom he was de- 
pendent for the greater part of his income, and Mulgrave in a 
note to his Art of Poetiy (1717) expressly asserts Dryden’s igno- 
rance Dryden, however, was attacked in Rose street, Covent 
Garden, and severely cudgelled by a company of ruffians who 
were generally supposed to have been hired by Rochester To 
ward the close of 1681 Dryden took the field as a satirist on the 
side of the court, at the moment when Shaftesbury, baffled in 
his efforts to exclude the duke of York from the throne \s a 
Papist, and to secure the succession of the duke of Monmouth, was 
waiting his trial for high treason Absalom and Achitophel pro- 
duced a great stir Nine editions were sold in rapid succession m 
the course of a year There was no compunction m Dryden s 
ridicule and invective Delicate wit was not one of Dryden’s gifts , 
the motions of his weapon were sweeping, and the blows hard and 
trenchant The advantage he had gained by his recent studies of 
character was fully used m his portraits of Shaftesbury and 
Buckingham, Achitophel and Zimn In a play produced in 1681 
(The Spanish Friar) he had written on the other side, gratifying 
the popular feehng by attacking the Roman Catholic priesthood 
Three other satires followed Absalom and Achitophel one of 
them hardly inferior in point of literary power The Medall, a 
Satyre agamst Sedition (March 1682) was written ui ridicule of 
the medal struck to commemorate Shaftesbury’s acquittal Then 
Dryden had to take vengeance on the literary champions of the 
Whig patty who had opened upon him with all their artillery 
Their leader, Shadwell, had attacked him 111 The Medal of John 
Bayes, which Dryden answered in Oct 16S2 by MacFluknoe, or 
a Satyr upon the True- Blew Protestant Poet, T S This satire, 
m which Shadwell filled the title role, served as the model of the 
Dunctad To the second part of Absalom and Achitophel (Nov 
r68j), written chiefly by Nahum Tate, he contributed a long 
passage of invective against Robert Ferguson, one of Monmouth’s 
chief advisers, Elkanah Settle, Shadwell and others Rehgio Latci, 
which appeared in the same month, though nominally an exposi- 
tion of a layman’s creed, and deservedly admired as such, was not 
without a political purpose It attacked the Papists but declared 


the “fanatics” to be still more dangerous 

Dryden s next poem m heroic couplets was in a different strain 
On the accession of James 111 1687, he became a Roman Catholic 
There has been much discussion 1.-, to whether this conversion was 
or was not sincere, but it is worth while to notice that in his 
earlier defense of the English Church he exhibits a desire for the 
definite guidance of a presumable infallible creed, and the case 
for the Roman Church brought forward at the time may have 
appeared convincing to a mind singularly open to new impressions 
At the same time nothing can be clearer than that Dryden always 
regarded his literary powers as a means of subsistence, and had 
little scruple about accepting a brief on any side The Hind and 
the Panther, published in 1687, is an ingenious argument for 
Roman Catholicism, put into the mouth of “a milk white hind, 
immortal and unchanged ” Prior and Montagu, the future earl 
of Halifax, ridiculed it in The Hind and the Panther tiansversed 
to the story 0} the Country Mouse and the City Mouse Dryden’s 
other literar> services to James were a savage reply to Stilhngflcet 
(who had attacked two papers published bv the king) and a trans 
lation of a hfe 0 f Xavier in prose He had w ritten also a panegyric 
of Charles Threnodia Augustalis (1685), and a poem in honour of 
the birth of James IPs heir, under the title of “Britannia redi 
viva” (1688) 

Dryden did not abjure his new faith on the Revolution, and so 
lost his office and pension as laureate and historiographer royal 
His rival Shadwell reigned in his stead Dryden was once 
more thrown mainly upon his pen for support He turned 
again to the stage and wrote the plays already enumerated In 
the last decade of his hfe his translations from the classics 
occupied much of his attention Ovid’s Epistles translated ap 
peartd 111 1680, and numerous translations from Virgil, Horace, 
Ovid, Lucretius and Theocritus appeared in the four volumes of 
Miscellany Poems — Miscellany Poems (1684), Sylvae (1685), 
Examen poeticum (1693), The Annual Miscellany (1694 by the 
“most eminent hands”) , m 1693 was published the verse trans- 
lation of the Satires of Juvenal and of Persius by “Mr Dryden 
and several other eminent hands," which contained his “Discourse 
concerning the Origin and Progress of Satire", and in 1697 
Jacob Tonson published his most important translation, 7 he 
W orks of Virgil The book, which was the result of three years’ 
labour was a vigorous, rather than a close, rendering of Virgil 
into the style of Dryden Among other notable poems of this 
period are the two “Songs for St Cecilia’s Day,” written for a 
London musical society for 1687 and 1697, and published sepa 
rately The second of these is the famous ode on “Alexander’s 
Feast ” The well known paraphrase of Vent, Creator Spmtus was 
pnnted in the Examen Poeticum, and his “Ode to the memory of 
Anne Kilhgrew,” called by Dr Johnson the noblest ode in the 
language, was written m 1686 

His next work was to render some of Chaucer’s and Boccaccio’s 
tales and Ovid's Metamorphoses into his own verse These trans 
lations appeared m 1700, a few months before his death, and are 
known by the title of Fables, Ancient and Modern The preface, 
which is an admirable example of Dryden’s prose contains an 
excellent appreciation of Chaucer, and, incidentally, an answer to 
Jeremy Collier’s attack on the stage Thus a large portion of the 
closing years of Dryden's hfe wis spent in translating for bread 
Besides, his three sons held various posts in the service of the 
pope at Rome, and he could not well be on good terms with both 
courts However, he was not molested by the government and in 
private he was treated with the respect due to his age and his 
admitted position as the greatest of living English poets He held 
a small court at Wills's coffeehouse, where he spent his evenings, 
here he had a chair by the fire in winter and by the window in 
summer, Congreve, Vanbrugh and Addison were among his ad 
mirers, and here Pope saw the old poet of whom he was to be the 
most brilliant disciple He died at his house in Gerrard street, 
London, on May 1, 1700 and was buried on the 13th of the month 
in Westminster Abbey Dryden’s portrait, by Sir G, Kneller, is 
in the National PorLiait gallery 

Bibiiouuphv — The Comedies, Tragedies and Operas written by 
John Dryden, hsq (1701) was published by Tonson, who also issued 



DRY DOCK — DRYNESS, CHEMICAL 689 


the poet’s Diamatiek Works (17171 edited by Congreve Poems on 
V anous Occasions and Translations jrom Several iuthors (1701), also 
published bv Tonson was very incomplete md although other editions 
followed thcie was no satisfactory rollietion until the edition of the 
Works (1808, 2nd ed j8->i) by Sir Waltci Scott, who supplied 
historic d and critical note' with a life of the mthor This as leviscd 
and corrected bv G baintsburv (188 >-93), sLill is legarded as the 
standard edition, but John Sargeaunt issued an edition with mtro 
duction and textual notes m 1910 His Critical and Miscellaneous 
Prose Works (1800) were edited by Edmund Malone, who collected 
industnously the mitemls for a life of Dryden Convenient partial 
modern editions are the Poetical U oiks (1870), edited by VV D Christie 
with an excellent “life” The Best Plays of John Dryden (‘Mermaid 
Series ’} edited by G Saintsbuiy , and pssa\s of John Dryden (igoo), 
edited by W P Kci Besides the clitic'll and biographical milter 
in these ediLions see Johnson’s Lives of the Paces, G Saintsbuiy, 
Dryden in the “English Men of Letttis Senes’ (1881) , A Beljamc, Le 
Public cl les hommis de letlres on inglelerre 1(160-1744 (1897) , A W 
Ward, History of English Dramatic Litetalure (m w ed 1899) J 
Churton Collins, Essays and Studies (1893) , L N Chase, The English 
Heroic Play (1909), M Van Doren, The Poetry of John Dryden 
(1920) , and Sir W Raleigh, in Some Authors (1923) (See also Eng- 
lish Literature ) 

DRY DOCK see Docks 

DRY FARMING Dry farming is farming without nnga- 
tion in areas where the moisture supply is the chief limitation to 
crop production Such tarming pract'ces have existed approxi 
mately as long as man has been an agriculturist, particularly as 
subsistence farming on desert margins and in areas having dry 


parucuiutiy 01 uneai, oanev anu giain soigiiums 
Etfieient dry farming consists of making the best use of a limited 
water supply by storing in the soil as much of the rainfall as is pos 
sible and by growing adapted crop plants by the methods that make 
the best use of this moisture Storing water is accomplished by mam- 


ana aestruction 01 weeas me ideal surrate, 10 aosorD water ano pre- 
vent wind and water erosion, is one that is free from live weeds but has 
enough clods or dead vegetable matter to hinder runoff and prevent 
erosion Cultivation that controls weeds is generally sufficient to 
maintain such a surface condition, but loosening a packed surface is 
sometimes necessary The depth of plowing has little to do with 


heat and drought conditions are not severe They may either be crops 
that are planted in fall or early spring and matuie in time to miss much 
of the hot part of summer or those that are planted late and make 
much qf their growth after the period of greatest summer heat has 
passed Crops adapted to dry farming are usually smaller m stature 
and quicker in maturing than those grown under more humid condi- 
tions Planting rates are also generally lower and the Individual plants 


arc given more spvce Primitive laces in many lands have unde use 
of wide plant spacings to help avoid failure of maizi and sorghums 
Di> farming of the commercial soil whether of the finny larm 
or bonanza size, illustrates the most modem large sri>, hiyih capital 
lzcd and mechanized agriculture Special implements have been de- 
veloped, not only adapted to extensive fuming but designed to Keep 
the surface weed free, niter absorbent and yet lesixtvnt to wind ero- 
sion Net agricultural incomes per hour of labour in good years are 
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among the highest, yet fixed costs are high and the risk is such as to 
emphasize the desirability of such adaptation to income uncertainty 
as is possible, whether by insurance and credit improv ements or diversi 
fication involving livestock and some irrigation agriculture where pos 
stble 

Bibliocraphv — 0 R Mathews and John S Cole, “Special Dry 
Farming Problems," Soils and Men D S Department of Agriculture 
Yearbook of Agriculture 1918 (Washington, D C, 1938) , Rex Helfin- 
stine and L W Schaffner “Irrigation and Diyland Farming Can 
Work Together m the Cannonball River Ares North Dakota ’’ North 
Dakota Agricultural College Bulletin 385 (Fargo, June 1931) US 
Department of Agncultuic, Bureau ol Agucultural Economics, Inte- 
gration of Irrigated and Dryland Farming m the North Platte Valley 
(Washington, D C , 1946) (0 R M , J K El 

DRY ICE is the trade name for solid carbon dioxide a dense, 
snow like substance having a temperature of -78 5 0 C or lower 
Carbon dioxide gas is changed to a liquid when subjected to a 
pressure more than five times that ot the ordinary atmosphere and 
at -57° C When this liquid is allowed to expand rapidly from 
the high pressure to atmospheric pressure, carbon dioxide snow 
results This snow is compressed into cakes Instead of melting, 
it evaporates to a dry gas that has no corrosive action if moisture 
free It makes possible the shipping of perishable products 
(meats ice cream) long distances One pound of dry ice wall ab- 
sorb a little less than twice as much heat as one pound of water ice 
A block of dry ice 10 in x 10 in x 10 in weighs about 45 lb 

DRYNESS, CHEMICAL There arc many instances re- 
corded in chemical literature where it appeared that a trace of 
water must be present in order for a reaction to proceed with 
measurable velocity Usually the experiments were not con- 
ducted with sufficient care so that quantitative statements could 
be made as to the amount of water present, and any conclusion 
that m the absence of small quantities of waLer a reaction would 
not take place at all, should not be accepted without further 
investigation However, it is well established that water is a 
catalyst for many reactions, and as is commonly the case with 
reactions which are subject to catalysis, the reaction proceeds so 
slowdy m the absence of the catalyst that it is difficult to say 
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whether it is taking place at all Thus, it had been reported that 
the combination of gaseous hydrogen chloride and ammonia 
would not take place in the absence of water W H Rode 
bush and J C Michalek (1929) found that when the gases are 
intensively dried, there is a considerable lag in reaching equi- 
librium On the other hand, there is no evidence that equilibrium 
was not reached or that when reached, proportions of the van 
ous constituents present were different from what they would 
have been in the presence of water vapour 
Hence it may be concluded that water plays an important role 
as a catalyst m many reactions , and when powerful drying agents 
such as phosphorus pentoxide are employed, the amount of water 
present may be leduced to a point whe-e the reaction does not 
appear to take place The explanation for the activity of the 
water molecule as a catalyst is to be found m its polai character 
and its tendency to form addition compounds through hydrogen 
bonding with other molecules including those of water itself The 
action of moisture in promoting the corrosion of iron is familiar to 
everyone 

On the other hand there is no confirmation for the conclusion 
that the properties of pure substances such as liquid benzene are 
profoundly affected by the intensive drying It is true that the 
total vapour pressure of liquid benzene will be markedly increased 
by the solution of small amounts of water, but the increase will 
be stnctly proportional to the quantity of water added 
By far the most important action of small quantities of water is 
m the form of surface films If a solid material contains polar 
atoms such as oxygen, then water molecules will be attached to 
these atoms by hydrogen bonds, and other water molecules will 
be attached to these first molecules until a continuous film is 
formed, one or more molecules thick In the case of glass the 
water molecules not only form surface films but penetrate some 
distance below the surface Glass fibres when first drawn have a 
hard, smooth surface and great tensile strength, but after being 
exposed to the atmosphere, moisture penetrates the surface and 
weakens the fibre Likewise, when it is desired to produce a high 
vacuum m a glass vessel, a prolonged heating and baking out is 
required to drive the moisture out of the walls 
The insulating power of dielectrics is adversely affected by 
adsorbed films of moisture Fused quartz is an excellent insulator 
so far as electrical conduction through the body of the material 
is concerned, but the adsorbed layer of moisture on the surface 
dissolves carbon dioxide and other gases from the air to give 
a conducting surface layer To be effective at high relative 
humidity, insulators must be made of materials which do not 
contain polar atom? which would attract a surface layer of 
moisture 

Bibuocraphy — VV H Rodebush and J C Michalek, “Effect of 
Intensive Drying on the Vapor Pressure and Vapor Density of NH.C 1 ,” 
J Am Client Soc, 1 748 (1929), K C Bailey, The Retardation of 
Chemical Reactions (1917) (W H R ) 

DRYOPITHECUS, the type and European representative of 
a group of fossil apes, the Dryopithecinae, ranging from early 
Miocene to Late Pliocene m Europe, North Africa and India, and 
including at least seven other genera The Dryopithecinae repre- 
sent the ancestry of the living anthropoid apes and some students 
claim that they include the common ancestors of man and the 
recent apes 

See % If Gregory, M Heilman and G E Lewis, Fossil Anthro- 
poids 0} ike Vole Cambridge India Expedition of iqjs (1938) 

TVoxr lirtVvrwi (G G Si ) 

DRY POINT. Though generally classed as a variety of etch- 
ing, and in practice often combined with that process, dry point 
isj stnctly speaking, a kind of engraving 
In etching the needle scratches only through the etching ground 
and exposes the surface of the plate, the latter is then placed in 
a bath of acid, and it is the chemical action of the acid that eats 
out in the coppei a hue of sufficient depth to hold printing ink 
In dry point, on the contrary, as in line engraving, the lines are 
hollowed out by the tool itself m direct contact with the copper, 
as directed by (lie engraver's hand, without the intervention of 
any chemical action /me can be used instead of copper, but 
work on this metal wears out quickly under the pressure of the 


printing press Celluloid plates have been used but no heat can 
be applied during the inking and printing of the plates 

Methods — The “div” point, so called because no bath of acid 
supplements its use, is a tapering pointed instrument of steel, 
of stronger build than the point or needle used by the etcher 
and sometimes sharpened at both ends, but many modern en 
gravers have substituted for steel a diamond point, or more 
rarely a ruby With one of these instruments the engraver works 
directly upon a plate of hard and polished copper, either shiny or 
blackened, or merely dimmed with grease, plowing up a line 
shallow or deep, according to the amount of piessure used Along 
one edge of this line if the point is slanting, or along both edges 
if it is held upright, a raised edge of copper is turned up by 
the tool, and this ridge is termed the “burr ” The burr, when 
the plate is inked for printing, becomes clothed with ink and 
produces in the impression the rich, soft and velvety effect which 
constitutes the pecuhar charm of a dry-point proof If the burr 
is removed (as it easily can be, should the engiaver desire it 
with a scraper) the somewhat thin line thus produced is less 
easily distinguished, except by a practised eye, from the character 
istic lines produced by the burin or the etching point The burr 
is delicate and is easily worn out, either by too vigorous wiping 
with rag or muslin when the plate is inked or by too great pressure 
m the printing press In any case the burr does not last long and 
the “bloom” of the early proofs of a dry point soon wears off The 
first two or three proofs, though they may be rough and uneven, 
often have a charm which can never be replaced by the more even 
printing of the bulk of the edition, and at some stage, it may be 
after a dozen proofs, or 20 or 50, according to the manipulation of 
the plate and the depth to which the lines have been sunk, deteri 
oration inevitably becomes noticeable, unless the plate has been 
protected from wear by steel facing Some engravers assert that 
this precaution m no way affects the beauty of the proofs, and 
of some dry-point plates this may be true But most engravers 
and most collectors are of the opinion that there is an appreciable 
difference and that, according to H W Singer, “a trained eye 
can distinguish between the good, warm impressions taken from 
the copper and the hard, cold ones, taken from the plate after 
it has been steeled ” 

There can be no doubt that dry points printed from the steel- 
faced plate for book illustration, such as Andre Dunoyer de 
Segonzac’s illustrations to Les Crotx de bots by R Dorgeles 
(1921), can ill sustain comparison with the few artist’s proofs 
taken before the steel facing In fact the process is thoroughly 
unsuitable for any purpose that requires the production of a large 
edition printed with mechanical regularity, and the dry point yields 
its essential charm only m the hands of a sensitive and consci 
entious printer — none is better than the artist himself, if he 
understands the art of printing also — who knows when to stop 
at the moment when the plate begins to show signs of wear, and 
does not feel bound to fulfil a contract by delivering a certain 
number of proofs, whether the plate will bear it or not The 
dry point, more than any other process of engraving, needs to 
be under the direct control, at every stage, of the artist who has 
invented the design to which he feels this process, rather than 
another, to be appropriate 

Corrections — Two advantages which the dry-point process 
offers to the original etcher are the power which he possesses 
when using it of seeing exactly what he is doing with his tool 
upon the plate, and the comparative ease with which he can 
make alterations if he changes his mind or requires to correct 
a fault Lines already made can be almost entirely obliterated 
with the burnisher or worked over with other lines, whereas in 
etching such alterations can be effected only by the much more 
difficult operation of laying a new ground To quote E S 
Lumsden, "Corrections are very easily made m dry point, because 
so little metal is removed from the surface, the strength depend- 
ing principally upon the upturned ridges This means that the 
sides of the lines are comparatively ^asil> closed up by pushing 
them together with the burnisher If the passage is to be re- 
worked with heavy strokes, there is no difficulty at all, but if the 
original surface has to be recoveied in order to print a clean 
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tone from it, considerable labour is often needed to erase the 
scratches altogether as under heavy pressure the faintest indica- 
tions of i line will show up in the proof With care and patience 
anything can be done, and the freshness of the surface kept 
intact ” 

The comparative ease with which changes can be made results, 
m the case ot some modern original aitists whose work is done in 
dr> point, in a multiplicity of states Of a celebrated dry point 
by Sir Muirhead Bone, “A Spanish Good Friday,” there are no 
less than 39 states, the engraver having repeatedl> changed his 
mmd about some detail, or thought ot a fresh improvement that 
he could introduce, after he had begun to take proofs 

Dry Point and Etching — Dry point has sometimes been 
used by line engravers, instead of etching to which they far more 
frequently resort, in the first preparatory stage ( outline) of plates 
which are subsequently to be finished with the burin The French 
line engravers ot the 1 8th century made a regular pnctice of pro 
duung first states m pure etching Much more usual is the com 
bination of dry point with etching Such a combination may be 
made either for the general enrichment of an etched phti, in a 
second or subsequent state by the addition of the dry point buir, 
or for the sake of introducing small corrections Corrections 
to an etched plate can be made far more easily (though less perma 
nentlv) by a few touches with the dry point than by an additional 
biting of the plate, involving as this does the stopping out or lay- 
ing of a fresh ground Dry point additions to an etching can be 
leadily distinguished by a trained eye in early impressions, but 
they can wear away gradually in the course of the printing till 
almost every trace of them is lost It is the presence of the clearly 
visible dry-point work, lending richness where it was intended, 
that confers value on such an etching as the second state of Rem- 
brandt’s “Hundred Guilder” print, or the only state of his “Christ 
Healing the Sick ” Yet these nch early impressions and the bare 
looking late ones after the worn plate has lost its dry point burr 
have, it should be remembered, to be described as impressions of 
the same state 

HISTORY 

In d retrospect of the use of pure dry point during the centuries 
which have elapsed since the invention of engraving, it will appear 
that its popularity has been intermittent, and that there have 
been prolonged periods during which, in one country or another, 
if not in all countries, it has quite fallen out of favour 

Earliest Work, — Its first appearance is earlier than that of 
etching, for there can be no doubt that the scarce and valuable 
prints of the "Master of the Hausbuch," a painter-engraver who 
worked in western Germany (probably on the middle Rhine) 
about 1480, were produced with the dry point or possibly with 
the burin used in the same way, so as to scratch the surface of 
the copper and throw up a burr, which was not scraped away 
This engraver is also called the “Master of the Amsterdam 
Cabinet” from the fact that the largest collection of his pnnts, 
numbering about 80 m all, is in that collection, but the name is 
to be deprecated, since it suggests that he was a Dutchman He 
was a very original artist and a keen observer of nature, with a 
technique quite unlike that of any other 15th century engraver 

Dfirer —The next engraver whom we find employing dry point 
is Albrecht Durer, who resorted to this process only m or about 
the year 1512, and probably abandoned the experiment when he 
discovered how few good proofs a plate engraved in this manner 
could yield There are only three dry points by Durer, “The 
Man of Sorrows,” 1512 (Bartsch 21, Dodgson 65), “St Jerome 
Seated Near a Pollard Willow,” 1512 (Bartsch 59, Dodgson 66), 
and its companion print, the undated “Holy Family" of similar 
dimensions (Bartsch 43, Dodgson 67) Of the two latter dry 
points very few good impressions are extant, for the burr wore otf 
rapidly, and the majority of extant specimens were taken from the 
worn-out plates Of Durer’s first work in this technique, "St 
Jerome,” two proofs only exist of a first state belore the mono- 
gram (in the British museum, and the Albertina, Vienna) These 
are of superb quality, the Albertina impression of the second 
state is also very fine indeed A fourth dry point, “St Veromca” 
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(Bartsch 64), dated 1510, which figures in the older catalogues 
as one of the great rarities m Durer’s work, for only two ltnpres 
sions are known, is discredited, tor it was prov ed to be a copy of 
an unsigned woodcut published at Nuremberg in a Sains Animat of 
1503 Hans Sebald Beham alone of the followers of Durer used 
dry point, and that but sparingly It is hardly found igain in the 
history of German engraving until a much later dite 

Italy — In Italy also the process was used in early times, chiefly 
by Andrea Schiavone, or Meldolla (i522?-82j, an engraver who 
worked at Venice, and perhaps also by the monogrammist HE, 
for early impressions of his prints show signs of burr which in the 
usual later prints would not be suspected 

Rembrandt— In the Netherlands dry point was hardly used 
if at all, before the 17th century Its varied uses, as described 
above, for the enrichment of the etched plate by the addition of 
burr to the etched line as well is for the production of pure dry 
points were first discovered and exploited by the greatest of all 
painter etchers, Rembrandt, who in his middle penod, from about 
1639 onward, used this technique mcieasmgly, in a thoroughly 
personal manner for the sake of substituting “colour” and 
warmth for the drier effect of the pure etchings of his earlier 
period From 1640-50 Rembrandt used dry point extensively for 
retouching his etched plates — “The Death of the Virgin” and 
the “Hundred Guilder” print are examples taken from the he 
ginning and close of this period — while in his last period (1650- 
61), plates wrought wholly in dry point became more and more 
frequent Among the finest of these must be reckoned “The 
Goldweigher’s Field” (1651), “The Vista” (1652), the two large 
plates, “The Three Crosses” and “Christ Piesented to the Peo 
pie,” of 1653 and 1655, respectively and the “Portrait of Arnold 
Thohnx,” 1656 An impression of the exceedingly rare first state 
of this portrait, in the Rudge collection, sold at auction in Dec 
1924, realized the large sum of 3,600 guineas, the highest price 
hitherto paid at an auction for an etching, if not for a print of 
any kind 

The 18 th Century — After Rembrandt, no very considerable 
use of the dry point was made by any of the great engravers for 
a lengthy period The 17th century was m all countries an age 
of line engraving and etching, while in the Low Countries, Ger 
many and England, the invention and development ot mezzotint 
were claiming attention In the 18th century dry point was used 
here and there by a number of painter etchers, amateurs in then 
technique as compared with the professional engravers, who found 
the medium congenial and probably took hints in. their use of it 
from their study of Rembrandt A beautiful example of such an 
18th centuiy dry point is the portrait of himself, dated 1739, by 
Arthur Pond (reproduced, Print Collector’s Quarterly, 1922, ix, 
324) One of the little subjects illustrating the destruction by 
fire of the Foire de Saint Germain in 1762, by Gabnel de St 
Aubm, is a dry point which seems in its modernity a precursor 
of the 19th century In the period which preceded what is known 
as “the revival of etching,” that is to say, during the first half 
of the 19th century, several English and Scottish etchers produced 
dry points of remarkable merit Among these were D C Read, of 
Salisbury (1790-1821), E T Darnell, of Norwich (1804-42) 
and especially the two Scottish pamter-etchers Andrew Geddes 
(1783-1844) and Sir David Wilkie (1785-1841) Of the last 
two, catalogues describing all the states of their plates with repro- 
ductions of five specimens will be found in the 5th and nth 
publications of the Walpole society, 1917 and 1923, while a re- 
vised and improved catalogue of both artists, by C Dodgson, forms 
the 15th publication (1936) of the Print Collectors’ club Geddes’ 
"Portrait of the Artist’s Mother," his “Peckham Rye” and some 
Other landscapes, and Wilkie’s one pure dry point, “The Lost 
Receipt” are of conspicuous merit if compared with the dry points 
of any penod The French etcher, Charles Jacque, also produced, 
long before 1850 a number of dry-point landscapes, with figures 
or horses, of great beauty 

Modern Work,— The etchers of the “revival,” both m France 
and England, soon brought the dry point, as well as etching, into 
renewed favour In the hands of Sir Francis Seymour Haden it 
yielded masterpieces like “Windmill Hill” and “Sunset fit Ire- 







DRY QUENCHING— DRY ROT 693 


like cutting of the fourth — thuc is no range comparable to this 
in any other svstem of making prints and new triumphs of indi- 
vidual method in diy point may yet have to be recorded (See 
Etching, Lncraving ) 

Bihuopraphy — W P Robins , Etching Cra]t pp i6j el scq (1923) 

E S Lumsden, Tke 4rf oj Etching, pp 18, 46, 127 el seq (io^y) 

(Mu B) 

DRY QUENCHING is a process of cooling a hot solid sub 
st ince without using a liquid in direct contact with the substance 
to be quenched 1 he sensible heat m most of the cases can thereby 
economically be converted into useful energy and the quahly of 
the product improved This process has been applied and devel 
oped primarily for the quenching of coke as it is discharged fiom 
coke ovens at temperatures of i,8oo° to 2,000° I It was for a 
long time common practice to sprinkle this hot coke with water 
or to submerge it m water to reduce its temperature sufficiently to 
prevent it from re igniting and to facilitate handling and transpor 
tation This method, however, has several dis idvantages The 
coke takes up water thereby considerably reducing its heating 
value The wet quenching vapours are corrosive and affect steel 
and concrete constiuction, thereby largely increasing maintenance 
costs They also carry coke dust high into the an and scatter it 
widely over the plant and the community 

Methods, — In the Sulzer system, the process of dry quench- 
ing of the hot eoke is accomplished by circulating an inert mix 
ture of gases in a closed cycle, lirst through the hot coke mass 
where the gases extract the sensible heat, thence through a steam 
boiler where the hot gases transfer the heat to the water in the 
boiler and convert it into steam The cooled gases leaving the 
boiler are conducted back to the fan and again forced through 
the coke 

The hot Loke is conveyed to the dry quencher in more or less 
regular intervals depending upon the schedule of discharge of the 
coke ovens It is introduced through the top door of the coke con 
tamer which holds a number of loads Before a new load of coke 
is charged an equal amount of cooled coke is withdrawn from the 
bottom of the apparatus The coke, therefore, is allowed to re 
main in the container for several hours gradually reaching lower 
cooling zones The cooling gas is circulated by means of a fan con- 
tinuously operating and flows through the coke mass in an upward 
direction thereby performing the cooling in accordance with the 
counterflow principle 

The inert mixture of gas is formed when starting up the plant 
A small portion of coke is converted into a mixture of carbon 
monoxide and carbon dioxide whereby the oxygen of the air 
within the system is completely consumed The cooling gas 
therefore consists mainly of these products of combustion and 
nitrogen C ire roust be taken that two doors are never open at 
the same time in order to prevent air entering the system causing 
combustion of coke As long as only one door is open at a time, 
the pressure in the system adjusts itself to atmospheric pressure 
at that point, but no gas is pushed out nor air sucked m However, 
on discharging cooled coke an equal volume of air enters the 
system 

Advantages — The principal benefit in dry quenching is the 
production of 400 to 500 lb of steam per 1,000 lb of coke 
quenched, this representing a saving that equals 35 to 40% of 
the fuel required to carbonize the coal The steam may be used 
in the by product plant or for generating of power which may 
either cover the needs of the plant or be fed into the lines of a 
power company 


blast furnaces foundry cupolas and domestir furnaces is the 
benefit resulting from the use of dry quenched coke Breeze from 
this coke can still be considered as a high quality fuel, while wet 
quenched coke breeze due to high moisture is very likely to 
cause trouble m furnace operation The dry quenching process 
may also be adapted for the purpose of cooling other hot products 
of the chemical industry such as calcium carbide, lime, cement 
clinker, etc , saving the sensible heat and improving the quality 
of the pioduct (H D S ) 

DRY ROT, a term applied to the decay of wood caused by 
various kinds of fungi Frequently the term is ipplied solely to 
such decay is takes place in timber that has been worked or is 
in actual use the present article deals solely with dry rot m this 
lestneted sense The fungi fetd upon the wood and thus cause 
it to become lighter m weight, weaker, more brittle and less elas 
tic, so thit when struck the wood emits a muffled sound and 
readily snaps In more advanced stage., of rot the wood is apt to 
warp and may show cracks (“cross shakes”) at light angles to 
the gram and can greedily absorb liquids, eg , water, and, com 
paratively early, the wood may show diseolourations and lose 
my characteristic scent 

The fungi causing dry rot belong to the great class that meludes 
the familiar toadstools and mushroom They are compused of 
very slender, hollow, jointed, closed tubes ( hyphae ) which grow 
in length and emit branches These tubes permeate the wood, 
and outside this may also produce loose mould like coatings, or 
by interweaving can give rise to dtnser sheets, nets, strings or 
more massive fruit-bodies shaped like cakes, brackets or mush 
rooms 

The fruit bodies, which are easily visible to the naked eye, 
eject myuads of microscopic infectious germs, termed spores 
But spores are likewise produced by certain species of these 
fungi quite apart from the fruit-bodies 

Infection of wood may also take place by means other than by 
spores Certain species of fungi, including the most malignant 
causal agent of dry rot in houses in Europe, Merultus lacrymans 
(domes tic us), not only grow inside the wood but can more 
rapidly spread over its surface, and advance over non wooden 
surfaces, and, m Ihe form of strings penetrate or perforate brick 
walls, attacking wood that they reach Contrasting with such 
contagious species are other merely injections species that usuilly 
live only in the interior of the wood until they thrust their f ruit 
bodies outside it, such internal decay is often difficult to detect, 
as the superficial wood may be quite sound and normal in appear 
ance 

Wood m ly be protected against dry rot by one or both of two 
method* (1) sanitation, (2) antiseptic (fungicidal) treatment 

Sanitation — Sanitation is the cheapest method of prev enting, 
and sometimes of arresting, dry rot One essential condition for 
activity is a sufficient supply of air, as these fungi absoib oxy- 
gen and give out carbonic acid and water Although they can grow 
in the absence of oxygen, they are readily killed by an accumula- 
tion of carbon dioxide During respiration certain splcics of lungi 
can produce water so vigorously that dry wood is thoroughly 
moistened and drops of water appear on the fungus itst.lt (heme 
the specihc name of Meruhus lacrymans) 

An adequate supply of water is required bv the fungus which 
owes the mam part of its weight to water and cannot take m 
food unless this be dissolved m water So far as dry rot in lem 
perate regions is concerned, in the dry air of deep coal pus and of 
warmed rooms wood may last for decades 01 ccntunes, where is 
dry rot is common m moist, shallower coal pits, in mmst cellars 
and damp giound-floors, especially can it appear near escapes of 
water from water pipes or steam pipts, and in stuffy, feebly 
ventilated places, for instance under floors covered with linoleum 
In a house fungus causing dry rot may be luxuriant on the hidden 
faces of floor boards, panels and skirting boards, but be entirely 
licking on the visible faus of these in contict with dner air of 
rooms so that dry rot may be widespread through a budding 
ilthough no fungus be visible until the wood work is disturbed 

I ungi causing dry rot cannot attack wood that is either too wet 
or too dry Some species demand much moisture among such 
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are Comophora cerebella (whose slender black threads are com- 
mon on the surface of damp wood in houses) and a number of 
fungi that do not grow over the surface of the wood These 
species are probably largely responsible for “ wet rot ” a popular 
term apparently applied to discoloured wood showing to the 
naked eye no fungus mside or outside the wood, no external 
cross-shakes, but giving evidence of weakness and possibly 
former or present wetness (which caused the death and disap 
pearance of any fungus formerly outside the wood) 

Other fungi, including Merultus lacrymans, produce consider- 
able amounts of water and, transporting this, can thus moisten 
distant wood , thus they can feed on duel wood 

Where dry rot in a building is caused by fungi demanding much 
moisture, it may be arrested by merely cutting off the excessive 
supply of water, this will not suffice when Merulius lacrymans 
is the causal agent Moreover cutting off the excess of moisture 
does not necessarily cause death of the fungus inside the wood 
when wood attacked by Merulius or when certain internal feeders 
have been thoroughly dried for months, the fungus inside the 
wood may awaken into activity if the wood be remoistened 
Arrangements to secure a house against excess of dampness 
include erection on a light pervious soil, provision of efficient 
dampeourses, care against absorption or condensation of water 
by and on the walls , under the ground floor, adequate ventilation 
and provision of a water tight coating over the concrete, obvn 
tion of leakage or overflow from ram water pipes and gutters 
outside the house, and water pipes and steam pipes indoors, 
proper construction of window casements to allow water to flow 
properly away from them, renewal of paint on external wood 
work, and adequate maintenance of the roofing 

Fungi causing dry rot are active onl> within certain ranges of 
temperature, but inasmuch as the temperatures pres ailing in all 
parts of a building, from cellar to roof, in temperate regions at 
times enable these fungi to be active, temperature from the prat 
tical point of view intervenes only as a means of eradication Low 
temperatures (for instance the freezing point of water; at least 
m the case of Merulius lacrymans do not suffice to kill fungus or 
spores Higher temperatures (over 50° C ) are much more effect- 
ive so that infected wood can be sterilized by heat, especially 
by steam, at temperatures below the boiling point of water A 
painter’s lamp suffices to sterilize infected surfaces, but an oxy 
acetylene flame, or some equivalent, is required for rapid steri- 
lization of walls permeated with fungi causing dry rot 
Antiseptic (Fungicidal) Treatment — The decay of wood 
can be combated by the application of disinfectants and especially 
by substances that are powerful fungicides 
Among organic wood-preservatives the most familiar is so 
called coal tar “creosote oil,” which is very widely used out of 
doors to preseive railway sleepers, paving blocks, telegraph poles, 
etc Its scent is too powerful and persistent to permit of its use 
indoors, so that m houses, etc , “creosote” is often replaced by 
somewhat similar preservatives from which the more volatile 
and strong scented oils have been removed Extremely powerful 
organic fungicides suitable for use on wood are dimtrophenol 
and sodium dimtrophenate, to which are added other substances, 
such as sodium fluoride, designed to render the mixture non 
explosive On the other hand carbolic acid and formalin are too 
evanescent , and many other disinfectants used to destroy bacteria 
causing disease arc too weak in action on fungi to act as timber 
preservatives 

Among aqueous solutions of inorganic salts used to preserve 
•wood are cdpper sulphate (which attacks iron), zinc chloride 
(which easily washes out and when too warm or strong destroys 
wood), corrosive sublimate (very poisonous), sodium fluoride, 
and acid (commercial) magnesium siheo fluoride (which attacks 
metals and Iglass) Of these inorganic salts the last two may be 
generally regarded as the best for use m houses 
It is generally true that with increasing depth of penetration 
of the preservative into the wood the greater is the durability 
conferred, but the more costly is the process of treatment Out 
edoors the preservative (usually "creosote") is driven deep 


into thick pieces of timber (such as sleepers, poles or paving- 
blocks) by pneumatic pressure or by immersion in hot tanks 
Whereas wood work in buildings is usually merely coated with the 
preservative, reliance being more economically based upon sani- 
tation including proper methods of construction (P Gm ) 

DRY TORTUGAS, a group of 10 coral islets or keys 65 m 
west of Key West, Florida The largest are East Key, Bird Key 
and Loggerhead Tort Jefferson, the site of a military prison 
during the Civil War, is a quarantine station Loggerhead has a 
Carnegie laboratory of marine biology The group forms a 
Federal bird reservation 

DUAL IGNITION see Internal Combustion Engines 

DUALISM In metaphysics, dualism postulates the eter- 
nal coexistence of mind and matter, as opposed to monism both 
idealistic and materialistic Two forms of this dualism are held 
It is said that (x) mind and matter are absolutely heterogeneous, 
thus making any causal relation between them ex hypothesi im- 
possible, (2) there is a hypothetical dualism, so that mind cannot 
bridge ovci the chasm so far as to know matter m itselj, though 
it is compelled by its own laws of cause and effect to postulate 
matter as the origin, if not the cause, of its sensations It follows 
that, for the thinking mind, matter is a necessary hypothesis 
Hence the theory is a kind of monism, inasmuch as it confessedly 
does not assert the existence of matter save as an intellectual 
postulate for the thinking mind Matter, m other words, must be 
assumed to exist, though mind cannot know it in itself From this 
question there emerges a second and more difficult problem Con- 
sciousness, it is held, is of two main kinds, sensation and reason 
Sens ition alone is insufficient to explain all our intellectual phe- 
nomena, all sensation is momentary and individual {cf Empiri- 
cism) How then are we to account for memory and the principles 
of necessity, similarity, universality? It is argued that there must 
be in the mind an enduring, primary faculty whereby we retain, 
compare and group the presentations of sense This faculty is a 
priori, transcendental, and entirely separate from all the data of 
experience and sense-perception Here then we have a dualism 
within experience The mind is not to be regarded as a sensitized 
film which automatically records the impressions of the senses 
It contains within itself this co ordinating power which reacts upon 
and arranges the sense-given presentations 

In Ethics and Theology, — In the domain of morals, dualism 
postulates the separate existence of Good and Evil, as principles 
of existence In theology the appearance of dualism is sporadic 
and has not the fundamental, determining importance which it 
has m metaphysics It is a result rather than a starting point 
The old Zoroastrianism, and those Christian sects (t g , Mani- 
chaeism) which were influenced by it, postulate two contending 
deities Ormuzd and Ahriman (Good and Evil), which war agiinst 
one another in influencing the conduct of men So, in Christianity, 
the existence of Satan as an evil influence, antagonistic to God, 
involves a kind of dualism But generally speaking this dualism 
is permissive, inasmuch as it is always held that God will triumph 
over Satan m His own time So, m Zoroastrianism, the dualism 
is not ultimate, for Ahriman and Ormuzd are represented as the 
twin sons of Zervana Akarana, 1 c , limitless time, wherein both 
Will be finally absorbed The postulate of an Evil Being arises 
from the difficulty, at all times acutely felt by a certain type of 
mmd, of reconciling the existence of evil with the divine at- 
tributes of perfect goodness, full knowledge and infinite power 
John Stuart Mill ( Essay on Religion ) preferred to disbelieve in 
the omnipotence of God rather than forgo the belief in His good- 
ness It follows from such a view that Satan is not the creation 
of God but rather a power coeval in origin, over whose activity 
God has no absolute control 

In Christology — Dualism is also used in a special theological 
sense to describe a doctrine of the Nestonan heresy According 
to this doctrine the personality of Christ is twofold, the Divine 
Logos dwells as a distinct personality m the man Jesus Christ, 
the union of the two natures being analogous to the relation be- 
tween the believer and the indwelling Holy Spirit 

History of Metaphysical Dualism —The earliest European 
thinkers ( see Ionian School op Philosophy) endeavoured to 
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reduce all the ficts of the universe to a single miterial origin, 
such as Tire, Water Air It is only gradually that there appears 
any recognition of i spiritual principle exercising a modifying or 
causal influence over inert matter Anaxagoras was the first to 
postulate the existence of Reason (voOs) as the source of change 
and progress Yet even he did not conceive this Reason as in 
corporeal, it was in reality only the most highly rarefied form 
of matter in existence In Plato for the first time we find a truly 
duahstic conception of the universe Asserting that Ideas alone 
really exist, he yet found it necessary to postulate a second pan 
ciple of not being, the groundwork of sensuous existence and of 
imperfection and evil Herein he identified metaphysics and 
ethics combining the good with the truly existent and evil with 
the non existent Aristotle rebels against this conception and sub 
stitutes the idea of irptori} uXtj and development Nevertheless 
he does not escape from the dualism of Form and Matter, nous 
and uX?j The scholastic philosophers naturally held duahstic views 
resulting from their extreme devotion to formalism This blind 
dualism found its natural consequence in the revolt of the Renais 
sance thinkers, Bruno and Paracelsus, who asserted the unity of 
mind and matter in all existence and were the precursors of the 
more intelligent monism of Leibniz and the scientific metaphysics 
of his successors The birth of modern physical science on the 
other hind in the investigations of Bacon and Descartes obscured 
the metaphysical issue by the predominance of the mechanical 
principles of natural philosophy They attempted to explain the 
fundamental problems of existence by the unaided evidence of the 
new natural science Thus Descartes maintained the absolute 
dualism of the res cogitans and the res exlensa Spinoza realized 
the flaw in the division and preferred to postulate a single sub- 
stance (umca, substantia) of which mmd and matter are ullimite 
attributes, while Leibniz explained the universe as a harmony 
of spiritual or semispiritual principles Rant practically abandons 
the problem He never really establishes a relation between pure 
reason and things in themselves (Dtnge an sich), but rather seeks 
refuge m a dualism within consciousness, the transcendental and 
the empirical Since Kant there are, therefore, two streams of 
dualism, dealing, one with the radical problem of the relation 
between mind and matter, the other with the relation between the 
purely rational and the empirical elements within consciousness 
To the first problem one answer commonly given is that matter 
in itself is inherently unthinkable and comes withm the vision 
of the mmd only as an intellectual presentation, so that philosophy 
is in a sense both dualist and momst, it is a cosmic dualism inas- 
much as it admits the possible existence of matter as a hypothesis, 
though it denies the possibility of any true knowledge of it, and 
is hence with regard to the only possible knowledge an idealistic 
monism It is a self destructive dualism, a confessedly one-sided 
monism, agnostic as to the fundamental problem To the second 
problem there are two mam answers, that of Associatiomsm 
which denies to the mmd any a prtori powers and asserts that 
sensation is the only source of knowledge, and that which admits 
the existence of both transcendental and empirical knowledge 
DUALITY A statement ca- 
pable of two different meanings, 
both of them true, one obtained 
from the other, by simply inter- 
changing two words, is an lllus 
tration of the principle of duality 
An important application of the 
principle is found in projective 
geometry In the plane this is 
accomplished by interchanging 
the words "point” and "line”, It is Well illustrated by the theorem 
of Pappus, vVhich may he stated as follows 
Given any two straight lines «, w' in the plane, choose any three 
points A, B, C on it, and any three points A', B', C , on uf 
The three points of intersection AB', A'B, AC', A'C, BC’, B'C 
he bn a straight line u" The dual theorem is 
Giveh any two points U, U' , draw any three lines a, b, c through 
U and a', b', c' through V' The three lines joining the points 
ab', ab\ ac', a'c, be', b'c all pass through a point U" If the first 
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proot has been established, the second follows by duality, since 
the determining elements of lines in terms of points are identical 
with those of points in terms of hues The principle was first 
recognized by Poncelet in the Journal fur Mathcmatik (1S29) 
and by Gcrgonne m the Annales de Mathunatiques pures et 
appliqudes (1825-27), and fiist generally applied by Steiner in his 
Syslematische Enlmckclungen, ( 183'’ J 

In geometry of three dimensions there is a corresponding duality 
between points and planes In this case the line is self dual, as it 
is determined by any two distinct 
points on it or by any two dis 
tmet planes through it 

Many other illustrations of the 
principle can be given A 
geometry can be constructed in 
the plane by replacing the word 
“line” wherever it occurs in a 
proposition by the word "circle,” 
if the circle associated with 
any given line is constructed as 
follows Given a fixed circle C 
with centre 0 Let a given line 
Fig z meet it m A, B Draw the circle 

Lhrough A,B 0 After (his has been done for every line, think of 
the point 0 being removed from the plane The resulting system 
of incomplete circles furnishes a non euclidean interpretation of 
plane geometry The line sphere transformation of Lie is an illus- 
tration of 1 complete duality between lines and spheres in space 
Much of higher geometry is concerned with the principle of dual 
ltv, everv new application practically doubles the extent of exist- 
ing knowledge (See Projective Geometry ) 

DUALLA, one of the principal negro peoples of Cameroon 
estuary, west Africa (.See Cameroons ) 

DUAL ORGANIZATION A distinctive feature m the 
social structure of certain simple communities is their division into 
two complementary sections which have important functions m 
the social and ceremonial life of the people This system of dual 
organization occurs most typically in many parts of Australia, 
Melanesia and N America, and has been recorded from India and 
Assam, its existence elsewhere has not been definitely established 
The two sections, usually termed moieties or phratnes, are uni- 
lateral m character, membership being determined by descent 
through either the father or the mother In Melanesia matrilineal 
descent predominates, elsewhere both matrilineal and patrilineal 
descent are common An exceptional case is found among the 
Tox and Kickapoo of N America, where the father usually, but 
not always, determines which moiety his child shall enter, so that 
often the first-born child will belong to one moiety and the next 
child to the other The structure of the moieties also varies in 
some communities they are simple undivided groups, m others 
they are each composed of a number of smaller sub divisions or 
clans, e g , among the Winnebago of N America, where the one 
moiety consists of 28 clans and the other of 26 
Functions — The dual organization is very frequently con- 
nected with the regulation of marriage In most communities the 
moieties arc exogamous, and consequently a man belonging to one 
moiety must always marry a woman belonging to the othei This 
feature is sometimes regarded as the distinctive chaiacteristic of 
the dual organization, but although it is of most frequent occur- 
rence there are several exceptions Among certain N American 
tribes, e g the Hidatsa, Yuchi, Western Mono and Iroquois, mar- 
riage between members of the same moiety is not prohibited 
When the moieties are exogamous a man is never permitted to# 
marry any woman he chooses in the opposite moiety The form of 
marriage is always dependent upon other factors, such as age, 
status and kinship, where certain relatives are prescribed as eh 
gible mates wlulc marriage between others is not permitted Thus 
the form of marriage most frequently found with the dual organi 
zation is that between cross cousirs , and, where the moieties are 
exogamous, it follows (whether descent be patrilineal or matri- 
hnfeal) that cross cousins belong to different moieties, while paral- 
lel cousins between whommaruage is not permitted, become metffy 
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bcrs of the -nmi moietv The dull organization in such cases does 
not determine but merely systematizes the form of marruge Only 
undi r exc eptional circumstances can cross cousin marriage result 
from the division of the community into moieties (see Cousin 
Mae <iaoe) 

Other functions of the dual organization viry according to the 
community in which it is found In the daily life of the people, 
the members of the two moieties are very commonly separated at 
games, feists, contests, etc , and may even inhabit different parts 
of the settlement Often there is also a striking development of 
reciprocal services between the two moieties, so that they assist 
each other, e g , at the initiation and burial of their members, at 
the building of houses and in various other economic enterprises, 
while communal ceremonies are usually so arranged that one moiety 
is conceived as giving them to the other The symmetry of struc- 
ture chiricteristu of ihe dual organization here serves as the in- 
dispensable basis of reciproial obligations (c/ B Malinowski, 
Crime and Custom, m Savage Society, chap iv ) Thus among the 
Iroquois of N America the two moieties are always represented 
at the great annual festivals and at the ceremonial meetings of the 
medicine or religious societies, and in the ceremonial Long House 
they are spatially separated, the speakers on each side address- 
ing the other m the course of the ceremony, games such as ball 
and lacrosse, are also played between the two moieties, they have 
the obligation of burying each other’s members, and they also 
exercise political functions, each moiety c g , having the right of 
veto over the choice of the other in the election of chiefs (c/ 

L H Morgan, The League oj the Iroquois) 

Again, there is sometimes to be found a theoretical dichotomy 
of the universe whereby nil natural phenomena are divided be- 
tween the two moieties, and, especially where the moieties are sub- 
divided into elans, this system of classification is frequently 
accompanied by totemism (qv ) Thus the Wotjobaluk of SE 
Australia have two moieties rilled Krolutch and Gamutch, each 
of which is sub divided into a number of clans Associated with 
each moiety in rather arbitrary fashion is a long list of animals, 
plants, etc , m fact, the native concept is that everything in the 
world is either Krokitch or Gamutch This classification is carried 
still further, so that objects regarded as belonging say to Krokitch 
are sub divided among the clans composing that moiety More- 
over suppose a man is a member of a certain dan m the Krokitch 
moiety to which the white cockatoo also belongs then the white 
cockatoo is his totem, and he his a senes of special observ ances to 
fulfil towards it while he also has a general ritual relation towards 
all the other objects belonging to his moiety (cf A W Howitt, 
Native Tribes oj S E Australia ) 

Frequently also the dual division of the community seems to 
stimulate a tendency to emphasize contrasts between the two 
moieties One moiety, e g , is believed to be of local origin, the 
other tq have come from elsewhere, or they are supposed to have 
different physical and mental characters, or thur mythologies and 
traditions differ, or the one is regarded as superior to the other, 
or their names arc antithetic » 1 , e g the widespread Australian 
flames “Eaglehawk 1 (white) and “Crow” (black) 

Sometimes, as in Melanesia, the moieties are apparently even 
hostile, and each regards the other with dislike and suspicion AU 
such distinctions bring out the fundamental significance of the 
dual organization in the structure of the community 
Theories of Origin — The dual organ w ition is ascribed some- 
times to a process of fission whereby a single group came to be 
divided into two moieties On the other hind Rivers ( The History 
of Melanesian Society, chap xxxvin ), emphasizing the ldtis of 
contrast between the two moieties as found m Melanesia, believed 
that the dual organization there developed as the result of the in 
tc-rmixlure of two distinct peoples, one of whnh migrated into the 
region and set up a social system in co-operation with the com 
mumties it found there This idea is c irntd still further, by not 
restricting the term ' dual organization” to the moietv system, to 
which alone it applies but extending it to dualism of every form — 
economic political religious, mythological etc — regarded as hav 
mg originate d in Egypt as the result of a process whereby a duality 
of ruling groups became completely superposed on a duality of a 


territorial nature (Upper and Lowei Egypt ), and as having spread 
with these characteusLirs to all parts of the world where it is now 
found ( cf W J Perry, The Children of the Sun ) This theory 
however suffers from defects which render it unacceptable 

All theories which attempt to find a single origin for the dual 
organization are inadequate This mode ot social structure cannot 
be regarded either as the invention of one people or as the result 
of one particular social process It is a recurring institution that 
has arisen many times in different places — now bv the reduction 
of clans, now by the fusion of two inter mairying groups, and 
again by other processes No one theory of origin can be laid 
down as conclusive each occurrence; must receive special mvesti 
gation (I S) 

Bibliography — The following general works on primitive society 
should be consulted Sir J G Frazer, Totemism and Exogamy (1910), 
useful as a collection of dita, R H Lowie, Primitive Society (19 1 
bibl), A A Goldenw eisir, Earlv Civilization (1922), W H R 
Rivers, Social Organization (1924) 

DUARS, a tract of country in north cast India consisting of 
the Western and the Eastern Duars, both of which belonged to 
Bhutan prior to the Bhutan War ot 1864-65, as a result of this 
they passed into possession of the British, when the Eastern 
Duars were assigned to Assam ana the Western to Bengal The 
Eastern Duars, 1,570 sq m , are m the Goalpara district of Assam 
forming a strip of fiat country King beneath the Bhutan moun 
tains It is but slightly developed and sparsely populated The 
Western Duars, 1 862 sqm , he at the foot of the Himalayas in 
the north east of the Talpaiguri district of Bengal They are tra 
versed by the Bengal Duars lailway and are an important centre 
of the tea-planting industry 

DU BARRY, MARIE JEANNE BECU, Comtlsse 
(1746-1793), French adventuress, mistress of Louis XV was 
born at Vauioulcurs on Aug 19, 1746, the illegitimate daughter of 
a tax collector She lived as a courtesan in Pans under the name 
ot Mdlle Linge, and Jean, comte du Barry, took her into his 
house to make it more attractive to the dupes whose money he 
won bv gambling Through Lcbel, valet de chambre of Louis XV , 
and the due de Richelieu, he succeeded in installing her, m 1769, 
as official mistress of the king, after a nominal marriage with 
Guillaume du Barry The due de Choiseul, who refused to ac 
knowledge her, was disgraced m 1771, and the due dAiguillon, 
who had the reputation of being her lover, took his place, and 
in concert with her governed the monarch Louis XV built for 
her the mansion of Luciennes At his death in 1774 an order of 
his successor banished her for a brief period to the abbey of 
Pont aux Dames, near Meaux She led a retired life at I ucienncs 
with the comte de Coss6 Bnssac Having gone to England m 
1792 to endeavour to raise money on her jewels, she was on her 
return accused before the Revolutionary Tribunal of having con- 
spired against the republic She was condemned to death on 
Dec 7, 1793, and guillotined the same evening Her contcmpo 
raries, scorning her low birth rather than her vices, attributed 
to her a malicious political role of which she was it heart incap- 
able, and have done scant justice to her quick wit, her frank 
but gracious manners and her seductive beauty The volume ot 
Lettrcs et Anecdotes (1779) winch bears her name was not 
written by her 

See E and J de Goncourt, La du Barry (Pans, 1880) , C Vatcl, 
Htstotre de Madame du Barry (18S2-83), based on sourcis R 
Douglas, I lit Life and Tlmts of Madame du Barry (1896), Sainl- 
Andrd, Madame du Barry (1908) 


DU BARTAS, GUILLAUME DE SALLUSTE, Seicn 

Eur (1544-1590), French poet, was bom near Audi He was 
employed by Henrv IV ot France in Englind, Denmark and 
Scotland, and he commanded a troop of horse in Gascony, under 
Lhe marshal dc Martmgan He was a convinced Huguenot, and 
chi nshed the idea of writing a great religious epic m which biblical 
characters and Christian sentiment were to supplant the pagan 
mtse en scow then m fashion His first epic, Judith, appt ired in 
a volume entitled La Muse chritienne (Boideaux, 1573J This 
vas followed five years later by his principal work, La Sipmame, 
a poem on the creation of the world This work was held by 
admirers ot du Bartas to put him on a level with Ronsard, and 
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30 editions of it were printed within six years after its appear 
ante Its religious tom and fanciful style made it a great favour- 
ite in England where the author was c died the divmi du Bartas, 
and placed on an equalitv with Ariosto Spenser, Hall and Ben 
Jonson all speak of it m the highest leims King James VI of 
Scotland tried his ' pientire hand at the translation of du Baitas’s 
poem L’Orame, and Lhe compliment was returned by the French 
writer who trinslaled, as La Ltpanlhc, James s poem on the 
battle ot Lepanto Du Bartas began the publication of the 
Stcondt Stptnatne in 1584 He aimed at a great epie, never com- 
pleted which should stretch front the story of the ere 11 ion to the 
coming of the Messiah Du B irtas died m July 1 590 in P iris from 
wounds received at the battle of Ivry 

Joshua Svlvtstcr tianslated the Sepmame m 1598, oLher English 
translations from du Bartas arc The Historic of Judith (1584), 
by Thomas Hudson, of portions of the ‘Weeks” (1623) bi William 
Lisle (1569-1637), the Anglo Saxon scholar, Urania (1589), by 
Robert Ashley (1565-1641), and Sir Philip Sidney (set Flono’s 
dedication of the second book of his translation ol Montaigne to 
Lady Rich) wrote a translation of the hrst ‘Week” which is lost 
The Otuvres computes of du Bartas WLre punted at Paris (1579) 
Paris and Bordeaux (iOri) , a selection, Choir, de poesies, was edited 
bv Benetric and de Gourcutt m 1890 See also G Pelhssier, La Vie et 
les oiuvres de du Bartas (1883) , H Ashton, Du Baitos en Angleterrc 
(1908) 

DUBAWNT or DOOBAUNT (Indian Toobaung, te, 
turbid), a river of Mackenzie and Keewatin districts, Canada It 
rises in Wholdaia (or Daly) Lake, m 104° 20' W and 6o° 15' N , 
and flows northward to its confluence with the Thelon nver, and 
thence eastward to Chesterfield Inlet, an arm of Hudson Bav 

DUBBO, a town about 180 mi N W of Sydnev, New South 
Wales, Australia, on the Macquarie nver, a manufacturing town 
m a wheat and sheep district with roal and ropper m the neigh 
bourhood It has perhaps the most uniform rainfall in Australia, 
being on the line separating summer and winter lamfdll types 
Pop (1933) 8,344 

DU BELLAY, GUILLAUME, Siettr de Lancey (1491- 
1543), French soldier and diplomat, was born at the chateau ot 
Glatigny, near Montmirail in 1491, of the Angevin family which 
gave many soldiers to France Guillaume, the eldest of six broth 
ers, was a soldier, hum mist, historian, and the most able diplomat 
at the command of Trancis I He was taken prisoner at Pavia 
(1525) and shircd the captivity of Francis I He wis sent three 
times to England in 1529-153,0, was occupied with the execution 
of the treaty of Cambrai and dso with the question of Henry 
VIII ’s divorce With the help of hi» brother Jean, then bishop of 
Pans, he obtained a decision favourable to Henry VIII from the 
Sorbonne (July 2, 1530) Trom 1532 to 1536, though he went 
three times to England be was principally employed in uniting the 
German princes against Charles V , in May 153’ he signed the 
treatv of Schcyern with the dukes of Bavaria, the landgrave of 
Hesse, and the elector of Saxony, and in Jan 15,4 the treaty of 
Augsburg During the war of 1 537 Francis I sent him on missions 
to Piedmont, he was governor of Turin from Dec 1537 till the end 
of 1 539 and subsequently replacing Marshal dAnnebaut as gov 
ernor ol the whole of Piedmont, he displayed great capacity in 
organization But at the end of 1542, overwhelmed by work, he 
was compelled to return to France, and died near Lyons on Jan 
9, 1 543 Rabelais, an eye witness, has left a moving story of his 
death {Pantag) ucl, 111 ch 21, and iv cb 27) Charles V is said to 
have remarked that Langey, by his own unaided efiorts did moie 
mischief and thwarted more schemes than all the Trench together 

Without actually joining the reformers Guillaume du Bellay 
defended the innovators against their fanatical opponents In 
1 534-35 he even tried, unsuccessfully, to bring about a meeting 
between Francis I and Melanchthon and in 1541 he intervened 
m favour ot the Vaudois Rabelais was the most famous of his 
clients, and followed h'm to Piedmont from 1540 to 1542 Guil 
laume was himself a clear and precise writer He imitated Livy 
m his Ogdoades a history of the rivalry between Francis I and 
the emperor f-om 1521, of which fragments were inserted by his 
brother Martin du Bellay (d 1559) m his Memotres (1569) The 
celebrated Instructions, reprinted as Trait i de la discipline mth 
taire in 1554 and 1592 and translated into Italian, Spanish and 
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German, arc not Ins ( set, Bayle Diet rhst , i 502, and Jahns, 

Ch sdnehte dir Arugsmsst nschajten 1 49 S leg ) 

Sir aFo thf edition of Martin du Bellay’s Mfmoires by Michaud 
and Poujouht (1838), and Bournllv’s fragments de la prunUrc 
Ogdoade (Pan., 1905) There 1= an excellent studv of Guilliunic du 
Bellay by V L Boumllj (Paris, 1905) 

DU BELLAY, JEAN (e 1490-1560), French cardinal and 
diplomat, younger brother of Guilhume du Bellay, appears as 
bishop of Bayonne in 1526, member of the privy Louncil in 1530, 
and bishop of Paris m 153 He earned out several missions in 
England ( 1 5 '’7—34 J and Rome (1534-36) In 1535 he received 
his cardinal’s hat, in 1536-37 he was nominated ‘lieutenant 
generil” to the king at Pans and m the He de Fiance, and was 
entrusted with the organization of Lhe defence against the imperial- 
ists When Gui'lvume du Bellay went to Piedmont, Jean was put 
in charge of the negotiations with the German Protestants, prin 
eipally through the humanist Johann Sturm and the historian 
Tohinn Sleidan In the last vears of the reign of Francis I , Car 
dmal du Bellay wis in favour with the duchesse d Etampes and 
received nnny benefices Under Htniy II , being involved in the 
disgrace of all the servants of I r incis I he was sent to Rome 
(1547), and he obtained eight votes 111 the conclave which fol 
lowed the deilh of Pope Piul III After three quiet years passed 
in retirement 111 Trance (1550-537, he was charged with a new 
mission to Pope Julius III and took with him to Rome his young 
cousin the poet Joachim du Bclhy (q <. ) In 1355 he was nomi 
nated bishop of Ostia and dean of the baertd College He died at 
Rome on Teh 10, 1 560 The cardinal had brilliant qualities, was 
on the side of toleritior and protected the reformers Budaeus 
was his friend, Rabelais his faithful secretary and doctor, men of 
letters, like Etienne Dulet, and the poet Sdmon Maerm, were 
indebted to him for assistance He left three books of graceful 
Latin poems (printed with Salmon Macrins Odes, 1546, by R 
Estienne), and some other compositions, including Franctsct Fran 
corum regis cpistola apologcttca (1542) 

Bibliography — The Bibhotliique Nationale at Paris has numerous 
unpublished litters of Jean du Bellay See also Ribier, Lettres et 
mimoires d’estat (Pans, 1666), V L Bournllv and P de Vaissiere, 
Antbassade de Jean du Bellay en AnglUerre vol 1 (Paris, 1905) , 
marquis dc la Jonquierc, Le Cardinal du Bellay (Alemjon, 1887) , 
Heulhard, Rabelais, ses voyages en Itahe (Pans 1891) 1 Chamard, 
Joachim du Bellay (I tile, igao) , V L Boumlly, Guillaume du Bellay 
(Pars, 1905), “Jean du Bellay les protestants et la Sorbonne" in the 
Bulletin du Jrotestanhsme jran(ais (1903, 1904) , and “Jean Sleidan 
et le Cardinal du Bellay,” in the Bulletin, etc (1901, 1906) 

DU BELLAY, JOACHIM (c 152-1560), French poet 
and critic, member of the Pleiade, was bom at the chateau of La 
Turmeliere, not tar from Lire near Angers, being the son of Jean 
du Bellay, seigneur de Gonnor, cousin german of the cardinal Jean 
du Bellay and of Guillaume du Bellay Both his parents died 
while he was still a child, and he was left to the guardianship of 
his elder brother, Rene du Bellay who neglected his education, 
leaving him to run wild at La Turmeliere When he was 23, how- 
ever he went to Poitieis to study law, no doubt with a view to 
obtaining preferment through his kinsman the cardinal At Poi- 
tiers he came 111 contact with the humanist Marc Antoine Muret 
and with Jean Salmon Macnn (1490-1557), a Latin poet famous 
in Jus day There too he probably met Jacques Peletier, who had 
published a translation of the Ars poetica of Horace, with a 
preface in which much ot the programme advocated later by the 
Pleiade is to be found in outline 

It was probably in 1548 that du Bellay met Ronsard in an inn 
on the way to Poitiers, an event which may justly be regarded as 
the sUrtmg-point of the French school of Renaissance poetry 
The two immediately became last friends Du Bellay returned* 
with Ronsard to Paris to join the circle of students of the humam 
lies attached to Jean Daurat (qv) at the College de Coqueret 
While Ronsard and Antoine de Baif were most influenced by 
Greek models, du Bellay was more especially a Latinist, and per- 
haps his preference for a language so nearly connected with his 
own nad some part in determining the more national and familiar 
note of his poetry In 1548 appeared the Art poetique of Thomas 
Sibilet, who championed the cause of Clement Marot and his dis- 
ciples, and poured scorn on the sonnet and on new f angled ideas 
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The famous manifesto of the Pldiade, the Ddfense et Illustration 
de la langue frattfatse ( 1 S4g), was at once a complement and a 
refutation of Sibilet’s treatise This book was the expression of 
the literary pi maples of the Pldiade as a whole, but although 
Ronsard was the chosen leader, its redaction was entrusted to du 
Bellay To obtain a clear view of the reforms aimed at by the 
Pleiade, the Deffense should be further consideied in connection 
with Ronsard’s A brege d'art podtique and his preface to the Fran 
evade Du Bellay maintained that the French language as it was 
then constituted was too poor to serve as a medium for the higher 
forms of poetry, but he contended that by proper cultivation it 
might be brought on a level with the classical tongues He con- 
demned those who despaired of their mother tongue and used 
Latin for their more serious and ambitious work For translations 
from the ancients he would substitute imitations Not only were 
the forms of classical poetry to be imitated, but a separate poetic 
language and style, distinct froir those employed in prose, were 
to be used The French language was to be enriched by a develop- 
ment of its internal resources and by discreet borrowing from the 
Latin and Greek Both du Bellay and Ronsard laid stress on the 
necessity of prudence in these borrowings, and both repudiated 
the charge of wishing to latinize their mother tongue The book 
was a spirited defence of poetry and of the possibilities of the 
Trench language, it was also a declaration of war on those writers 
who held less heroic views 

The violent attacks made by du Bellay on Mnrot and his fol 
lowers, and on Sibilet, did not go unanswered Sibilet replied in 
the preface to his translation (1549) of the Iplngema of Eurip- 
ides, Guillaume des Autels, a Lyonnese poet, reproached du Bel- 
lay with ingratitude to his predecessors, and showed the weakness 
of his argument for imitation as opposed to translation in a digres 
sion m his Replique aux furteuses defenses de Lotas Metgrct 
(Lyons, 1550), Barthelemy Aneau, regent of the College de la 
Trinite at Lyons, attacked him in his Quvntvl Horatian (Lyons, 
155 1 ), the authorship of which was commonly attributed to 
Charles Fontaine Aneau pointed out the obvious inconsistency of 
inculcating imitation of the ancients and depreciating native poets 
m a work professing to be a defence of the trench language Du 
Bellay replied to his various assulants in a preface to the second 
edition (1550) of his sonnet sequence Olive, with which he also 
published two polemical poems, the M nsagnaeomachte, and an 
ode addressed to Ronsard, Contre les envtetix poktes Olive, a col- 
lection of love-sonnets written in close imitation of Petrarch, first 
appeared in 1549 With it were printed 13 odes entitled Vers 
lyrvques Du Bellay did not actually introduce the sonnet into 
French poetry, but he acclimatized it 
About this time du Bellay had a serious illness of two years’ 
duration, from which dates the beginning of his deafness He had 
*' i- •* Irr - 1 | - i1 ’ n,' a T1 1 1 
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tive than the Uhve sequence, and struck a note which was revived 
in, later French literature by Volncy and Chateaubriand His stay 
m Rome was, however, a real exile His duties were those of an 
entendant He had to meet the cardinal’s creditors and to find 
money for the expenses of the household Nevertheless he found 
many mends among Italian scholars, and formed a close friend- 
ship with another exiled poet whose circumstances were similar 
to his own, Olivier de Magny Towards the end of his sojourn in 
Rome he fell violently in love with a Roman lady called Faustme, 
who appears in his poetry as Columba and Columbelle This pas- 
sion finds its clearest expression in the Latin poems Faustine was 
guarded by an old and jealous husband, and du Bcllay’s eventual 
conquest may have had something to do with his departure for 


Pans at the end of Aug IJ57 In the next year he published the 
poems he had brought back with him from Rome, the Latin 
Poemata, the Antiqiates de Rome, the Jeux rnstiqius, and the 191 
sonnets of the Regrets , the greater number of which were written 
in Italy The Regrets show that he had advanced far bevond the 
theories of the Defense The simplicity and tenderness specially 
characteristic of du Belliy appear in the sonnets telling of his un 
lucky passion for Faustine, and of his nostalgia for the banks of the 
Loire Among them are some satirical sonnets describing Roman 
manners, and the later ones written after his return to Paris are 
often appeals for patronage His intimate relations with Ronsard 
were not renewed, but he formed a close friendship with the 
schohu Jean de Morel, whose house was the centre of a learned 
society In 1559 du Bellay published at Poitiers La Nouvelle 
Manibre de fair?, son projit des lettres, a. satirical epistle trans- 
lated from the Latin of Adrien Turnebe, and with it Le Pobte 
courtisan, which introduced the formal satire into French poetry 
These were published under the pseudonym of J Qumtil du Trous 
say, and the courtier poet was generally supposed to be Melm de 
Saint-Gelais, with whom du Bellay had always, however, been on 
friendly terms 

A long and elequent Discours au roi (detailing the duties of a 
prince, and translated from a Latin original written by Michel 
d l’Hopital, now lost) was dedicated to Francis II m 1559, and 
is said to have secured for the poet a tardy pension In Paris he 
was still in the employ of the cardinal, who delegated to him the 
lay patronage which he still retained in the diocese In the exer 
cise of these functions Joachim quarrelled with Eustache du 
Bellay, bishop of Pans, who prejudiced his relations with the car 
dinal, less cordial since the publication of the outspoken Regrets 
His chief patron, Marguerite de Valois, to whom he was sincerely 
attached, had gone to Savoy Du Bellay’s health was weak, his 
deafness seriously hindered his official duties, and on Jan 1, 1560, 
he died There is no evidence that he was m priests’ orders, but he 
was a clerk, and as such held various preferments 

Bibliography — The best edition of the works of J du Bellay is 
Oeuvres fraitfotses (3 vols, 1866—67) , edited with introduction end 
notes by C Marty-Laveaux in his Pliiade frangaise His Oeuvres 
choistes were published by L Becq de Fouquieres in 1876 The chief 
source of his biography 13 his owp poetry, especially the Latin elegy 
addressed to Jean de Morel, "Elegla ad Janum Morellum Ebredu- 
nensem, Pyladem suum," printed with a volume of Xenia (1569) 
A study of his life and writings by H Chamard, forming vol vm 
of the Travau\ et mdmoires de l umvernte de Lille (Lille, 1900), 
contains all the available information and corrects many common 
errors See also Sainte-Beuve, Tableau de la polste franfaise au XV le 
sibcle (1828) , La Difense et Must de la langue franfaise (1905), with 
biographical and critical introduction by Leon Scch6, who also wrote 
Joachim du Bellay documents nouveaux et midits (1880), and pub- 
lished 111 1903 the first volume of a new edition of the Oeuvres, 
Lettres de Joachim du Bellay (1884), edited by P de Nolhac, 
A Tilley, The Literature of the French Renaissance (2 vols, 1904) , 
H Belloc, Avrtl (190s) , G Wyndham, Ronsard and La Plitade 
(1906) 

DUBLIN, a county of Eire, in the province of Lemster, 
1.1 bounded north by Co Meath, east by the Irish sea, south by 
u Wicklow, and west by Kildare and Meath The area is 355 9 sq mi 
and the population (1936) 11S 822, apart from Dublin city Of 
the population over 70 % arc Roman Catholics The county is 
divided into 100 parishes and its towns include Rathmmes, 
Rathgar, Pembroke, Blackrock The central and northern por 
tions of the county are low lying and composed chiefly of carbon- 
iferous limestone, with some millstone grit to the north and 
north-west and some Silurian and Ordovician rocks behind Bal- 
bnggan The peninsula of Howth, connected by a raised beach 
with the mainland, is formed of old quartzites and shales, crushed 
and folded, and probably of Cambrian age The rocks of the 
county show many signs of ice-action 

The mountains which occupy the southern border of the county 
are the extremities of the great group belonging to the adjacent 
Co Wicklow ( qv ) The principal summits are the group con- 
taming Gluidoo (1 919 ft ) and Two Rock (1,699 ft ) within the 
county , and the border group of Kippure, reaching in that summit 
a height of 2,473 feet 

The mountains are chiefly covered with heath, except where a 
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subsidence in the giound affords a nucleus for the formation of 
bog with which about 2 000 nc are covered There are also a few 
small tracts of bog in the noithern part of the county The 
mountain district is well adapted for timber The northern coast 
of the county from Balbriggan to Howth has generally a sindy 
shore, and affords only the small harbours of Balbriggan and 
Skerries In the promontoiy of Howth, the coast suddenly as 
sumes a bolder aspect, and between the town of Howth and the 
rocky islet of Ireland’s Eye an unsuccessful artificial harbour was 
constructed Kingstown harbour on the south side of Dublin bay 
superseded this, and is by far the best in the county The chief 
river is the Liffey, which rises in the Wicklow mountains about 
12 m SW of Dublin, and empties itself into Dublin bay The 
course of the river is so tortuous that 40 m may be traversed and 
only ten gained m direction 

Dublin is among the counties generally considered to have been 
formed by King John, and comprised the chief portion of country 
within the English pale The limits of the county, however, were 
uncertain and underwent many changes before they were fixed 
As late as the 17th century the mountainous country south of 
Dublin offered a retreat to the lawless, and it was not until 1606 
that the boundaries of the county received definition in this direc 
tion, along with the formation of county Wicklow Although 
so near the seat of government much land was forfeited in the 
Rebellion of 1641 and m the Revolution of 1688 In 1867 the 
most formidable of the Ftnnn risings took place near the village 
of Tallaght, about 7 m from the city Raths or encampments 
are frequent, and there are also dolmens and round towers 

The extension of Dublin city and its suburbs has no doubt had 
its influence on the decrease of acreage under both tillage and 
pasture Oats and potatoes are the principal crops, but live stock, 
especially cittle, receives greater attention A large proportion of 
the land holdings are smaller than one acre The manufactures of 
the county are mainly confined to the city and suburbs, but there 
is manufacture of cotton hosiery at Balbriggan Fisheries, both 
deep sea and coastal, are important, and Kingstown is the head- 
quarters of the fishery district The salmon fishery district of 
Dublin also affords considerable employment The communica- 
tions of the county are good, several important railways and two 
canals converging upon the city of Dublin, under the head of 
which they are considered Co Dublin returns five members to 
Dail Eireann 

DUBLIN, county borough and seaport, and the metropolis of 
Eire It lies at the hear] of a bay of the Irish Sea, to which it 
gives name, about midway on the eastern coast of the island and 
70 mi W of Holyhead The Gaelic name, Bade Atha Cliath, 
“Town of the Ford of the Hurdles,” is now used by the Post 
Office Pop (1936) 468,103 

History — The name of Dublin signifies the "Black pool ” It 
is recorded that the inhabitants of Leinster were defeated by the 
people of Dublin in the year 291 Christianity was introduced by 
St Patrick about 450 In the 9th century the Danes took Dublin 
The first Norse king was Thorkel I (832), though the Danes had 
appeared in the country as early as the close of the previous cen 
tury Thorkel established himself strongly at Armagh In 1014 
Brian Boroihme, king of Munster, fought the battle of Clontarf 
against the Danes, and he and his son and x 1,000 of his followers 
fell The Irish, however, won the battle, but the Danes reoccupied 
the city Constant struggles with the Irish resulted m intermis- 
sions of the Danish supremacy from 1052 to 1072, at various 
intervals between 1075 and 1118 and from 1124 to 1136 The 
Danes were finally ousted by the Anglo Normans in 1171 In 
1172 Henry II came to Dublin and held his court there Previous 
to his departure for England, Henry bestowed the government on 
Hugh de Lacy, having granted by charter “to his subjects of 
Bristol his city of Dublin to inhabit, and to hold of him and his 
heirs for ever, with all the liberties and free customs which his 
subjects of Bristol then enjoyed at Bristol and thiough all Eng 
land ” In 1176 Strongbow, carl of Pembroke, died in Dublin and 
was buried in Christ Church cathedral A fresh charter was 
granted in 1207 by King John to the inhabitants of Dublin, who 
were at constant feud with the native Irish In 1216 Magna 


Cirta was granted to the Irish by Henry III In 1217 the fee 
farm of the city was granted to the citizens at a rent of 200 marks 
per annum, and about this period many monastic buildings were 
founded In 1227 the same monarch confirmed the ch irter of 
John fixing the cily boundaries and the jurisdiction of its 
magistrates 

During the invasion of Ireland by Edward Bruce in 1315 some 
of the suburbs of Dublin were burnt to prevent their falling into 



Irish ecclesiastics, whose sentiments were recorded m a state 
ment to Pope John XXII 

Richard II erected Dublin into a marquisate m favour of 
Robert de Vere, whom he also created duke of Ireland The same 
monarch entered Dublin in 1394, and after holding a parliament 
and making much courtly display before the native chieftains, 
returned to England Five yeais later Richard returned to Ireland 
and visited Dublin, where he remained a fortnight 

In 1534 Lord Thomas Fitzgerald, son of the Lord Deputy Kil 
dare, organized a rebellion against the English Government and 
attacked the city of Dublin itself, but raised the siege on certain 
conditions After many vicissitudes, Lord Thomas and others were 
executed at Tyburn in 1 536 

At the outbreak of civil war in 1641, a conspiracy to seize 
Dublin Castle was disclosed, and the city was thus preserved for 
the lung’s party, but the Irish outside began an indiscriminate 
extermination of the Protestant population In 1646 Dublin was 
besieged unsuccessfully by the Irish The city had been put in an 
efficient state of defence by the marquess of Ormonde, then lord- 
lieutenant, but in the following year, to prevent its falling into 
the hands of the Irish, he surrendered it on conditions to Colonel 
Jones, commander of the Parliamentary forces In 1649 Ormonde 
was totally defeated at the battle of Baggotrath, near Old Rath- 
mmes, m an attempt to recover possession The same year Crom- 
well landed in Dublin, as commander in-chief under the parlia- 
ment 

When James II landed in Ireland in 1689 to assert his right 
to the British throne, he held a parliament m Dublin, which 
passed acts of attainder against upwards of 3,000 Protestants 
The governor of the city, Colonel Lultrell, at the same time issued 
a proclamation ordering all Protestants not housekeepers, except- 
ing those following some trade, to depart from the city withm # 
24 hours, under pain of death 01 imprisonment, and in various 
ways restricting those who were allowed to remain In the hope 
of relieving his financial difficulties, the king depreciated the 
coinage After his defeat at the battle of the Boyne, James re- 
turned to Dublin for a few hours William III on the following 
day proceeded in state to St Patrick’s cathedral to return thanks 
for his victory 

In 1783 a convention of delegates from all the volunteer corps 
in Ireland assembled in Dublin for the purpose of procuring a 
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reform m parliament, but the House of Commons refused to 
entertain the pioposition In May 1708 a conspiracy planned by 
the United Irishmen to seize the city was frustrated In 1803 an 
insurrection broke out, but was immediately quelled, with the loss 
of some lives in the tumult, and the death of its leaders on the 
scaffold In 1848 the lower classes in Dublin were greatly agitated, 
but the city was saved from much bloodshed In 1867 the most 
serious of modern conspiracies, that known as the Ionian organi 
zation, came to light The Habeas Corpus Act was suspended at 
one sitting by both Houses of Parliament and about 960 arrests 
were made in Dublin in a few hours Dublin Castle was fortified, 
and the citizens lived m a state of terror for several weeks to- 
gether For later history, see Ireland 

GROWTH OF THE CITY 

Buildings, — The expansion of Dublin from a castle nucleus 
is of great interest to the student of town planning The castle 
was built on a ridge overlooking the river and the low ground to 
Lhe east Withm the limits of the old walls are found Christ Church 
cathedral, the city hall, municipal offices, and several business 
premises Speed’s map of 1610 gives a good idea of this settle 
ment and shows also some buildings to the north of the liver 
With the exception of some of the churches, however, the buildings 
now found m the old centre of the city are themselves later thin 
the 17th century The castle was originally built in the first two 
decades of the 13th century, and there are portions of this period, 
but nearly Lhe whole is of the 16th century and liter 

The cathedral of Christ Church, or Holy Trmitv, was founded 
by Sigtryg, a Christianized king of the Danes of Dublin, in 103S 
but dates its elevation to a deanery find chapter from 1541 It 
was restored in 1870-77 by G E Street, who rebuilt the choir 
and south side of the nave, but the model of the ancient building 
was followed with great care The crypt embodies remains of the 
founder s work, the rest is Transitional Norman and Early Eng- 
lish in style Among the monuments is that of Strongbow, the 
invader of Ireland, to whom the earlier part of the superstructure 
(1170) is due Here the tenants of the chureh lands were accus- 
tomed to pay their rents Svnods were occasionally held m this 
church, and parliaments also, before the Commons’ Hall was de 
stroyed in 1566 Here also the pretender I ambert Simnel was 
crowned 

The portions of the city immediately around the castle nucleus 
represent the development up to the first half of the 19th century 
There was considerable growth to the north of the nver where 
SackviUe (0 Connell) street is one of the principal thoroughfares, 
although it was badly damaged m 1922 In it is the Nelson pillar, 
134 ft m height with a statue of the admiral on the top Farther 
to the east are the docks The customs house was destroyed in 
1923 but was rebuilt The most interesting buildings, however, 
are to the south of the river 

A short distance south from Christ Church through the squalid 
quarter of Nicholas and Patrick streets, stands tho cathedral dedi 
i ated to St Patrick, the foundation of which was an attempt to 
supersede the older foundation of Christ Church, owing to jeal 
ousies, both ecclesiastical and political, arising out of the Anglo 
Norman invasion It was founded about nqo by John Comvn, 
archbishop of Dublin, but there was a church dedicated to the 
same Saint before It was burnt about 200 years later but was 
rebuilt At the Reformation it was deprived of its status as a 
cathedral, and the building was used for some of the purposes of 
the courts pf justice Edward VI contemplated its change into a 
university, but the project was defeated In the succeeding reign 
*of Mary, St Patrick’s was restored to its original purpose 
The installations of the knights of St Patrick were originally 
held here This cathedral contains the monument of Dean Swift 
Attached to the cathedral is Marsh's library, incorporated m 1707, 
by a request of Primate Marsh, archbishop of Aimagh 

Westmoreland street is a continuation to the south of Sack- 
ville street and where it meets Dame street, which leads up to 
the castle, ire situated the Bank of Ireland and Trinity college 
The Bank of Ireland was formerly the Home of Pari imeiil 
There are three fronts, the principal, towards College Gietn, is a 


colonnade of the Ionic order, with fagade and two projectinj 
Wings, it connei t= with the western portico by a colonnade of th< 
same order, forming the quadrant of a circle The eastern front 
which was the entrance of the House of Lords, is of the Connthui 
order The House of Lords contains tapestry dating from 1733 
and remains m its original condition, but the octagonal House 0 
Commons was demolished bv the bank directors The buildinj 
was begun in 1729 but the fronts dite from the end ol the cen 
tury, the remodelling took place in 1803 

Trinity College — Trinity college, or the University of Dublin 
founded in 1591, has a Palladian iagade (1759), with two statue: 
by Foley, of Goldsmith and Burke Above the gateway is a hal 
called the Regent House The first quadrangle, Parliament square 
contains the chapel (.1798), with a Corinthian portico, the pubh 
theatie or cximination hall (1787), containing portraits of Queei 
Elizabeth, Molyneux, Burke Bishop Berkeley and other celeb 
nties, and the wainscoted dining hall, also containing portraits 
A beautiful cimpanilc (1843) occupies the centre of the square 
The library is one of those scheduled in the Copyright Act a 
entitled to receive a copy of every volume published in the Unite: 
Kingdom There is a notable collection of earlv Irish manuscript: 
including the ornamented Book of Kells, containing the gospel: 
The building was begun m 1712 In this square are the oldes 
buildings of the foundation dating in part from the close of th 
17th century, and the modern Graduates’ Memorial building 
(.1904) These contain a theatre, library and reading room, th 
rooms of the college societies and others The schools form a fin 
modern pile (1856), and other buildings are the provost’s hous 
(1760), printing house (1760), museum (1857) and the medics 
school buildings in three blocks, one of the best schools in th 
kingdom Other buildings of the 20th century include chemiCt 
laboratones The college (lecreation) park and fellows’ garde: 
are of considerable beauty The college observatory is at Dunsml 
about s m N W of Dublin It was erected in 1785, and in 179 
was placed bv statute under the management of the royal astron 
omer of Ireland, whose official residence is here The magneti 
observatory ol Dublin was erected in the years 1837-38 in th 
gardens attached to Trmitv college, at the expense of the uni 
versity A normal climatological station was established in th 
fellows’ garden in 1904 The botanic garden is at Ball’s Bndgf 
1 m S E ot the college 

The outer portions of the city extending as far as the circula 
road which skirts the periphery date from the second half of th 
79th century whilst beyond this boundary has been some mor 
recent development 1 he congestion in the tenements of the olde 
quartei has to some extent been relieved although much remain 
to be done Near St Stephen’s Green is University college, whicl 
occupies the site of the International Exhibition of 1865 Univer 
sity college is one of the constituent colleges, with Cork and Gal 
wav, of the National Umveisity of Ireland 

COMMERCE AND TRANSPORTATION 

Trade, — Dublin was for long stigmatized as lacking, for s 
large a city, in the proper signs of commercial enterprise Abou 
the time of the Revolution, the woollen trade flourished m Dubhr 
and the produce attained great celebrity The cheapness of labou 
attracted capitalists, who started extensive factories in that quarte 
of the town known even now as the Liberties This quarter wa 
inhabited altogether by workeis in wool About 1700 the Enghs 
legislature prevailed on William III to assent to laws whic 
directly crushed the Irish trade All exportation except to Eng 
land was forbidden, and the woollen manufacture soon decayec 
But at the close of the 18th century there were 5,000 persons a 
work in the looms of the Liberties About 1715 parliamen 
favoured the manufacture of linen, and the Linen Hall was built 
The cotton trade was soon afterwards introduced, and silk manu 
facture was begun by the Huguenots, who had settled m Dubh 
m considerable numbers after the levoeation of the edict 0 
Nantes Acts favourable to these enterprises were passed, an 
they flourished apace But the old jealousy arose m the reign 0 
Gcoige I and in the reign of George III an Act wis passe 
which tended directlv to the rum of the manufacture The line 
shared the same fate Dublin poplins, however, keep their reputa 
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tion However adverse influences may have been combated, 
Dublin yet produces little for export save whisky and porter, but 
a considerable expoit tiade, principally in agricultural produce, 
pas-.es through Dublin from the country To the manufacturing 
industries of the city there should be added mineral water works, 
biscuit-making, glass making, cigarette-making, foundries and ship 
building 

By continual dredging a gieat depth of water is kept available 
in the harbour The Dublin Port and Docks Board, which was 
created in 1898, undertook considerable works of improvement 
at the beginning of the 20th century These improvements, inter 
aha, enabled vessels diawing up to 23 ft to lie alongside the ex 
tensive quays which border the Liffev, at low tide The extensive 
Alexandra tidal basin, on the north side of the Litfey, admits 
vessels of similar capacity The Custom House Works on thi 
north side have about 17 ft of water With docks named after 
them are connected the Royal and Grand canals, passing respec 
tively to north and south of the city, the one penetrating the great 
central plain of Ireland on the north, the other following the 
course of the Liffey, doing the same on the south and both join 
mg the river Shannon The docks attached to the canals, and cer- 
tain other smaller docks, are owned by companies Vessels enter 
ing these pay tolls, but not those entering docks under the Board 
The direct route to Dublin from London and other parts of 
England is by the Holyhead route, controlled by the L M S R 
with steamers to the port of Dublin itself, while the company also 
works in conjunction with the mail steamers of the Citv of Dublin 
Steam Packet Company to the outlying port of Kingstown, 7 rrn 
S E Passenger steamers, however, also serve Liverpool, Hey 
sham, Bnstol, the south coast ports of England and London, Edm 
burgh and Glasgow, and other ports of Great Britain The rail 
ways leaving Dublin are the following the Great Northern, with 
suburban lines and a main line running north to Drogheda, Dun 
dalk and Belfast, with ramifications through the northern coun 
ties, the Gieat Southern to Kilkenny, Athloneand Cork, the Mid 
land Great Western to Cavan, Sligo and Galway, and there is the 
North Wall station of the LMSR , with the line known as the 
North Wall extension, connecting with the other mam lines The 
internal communications of the city are excellent, electric tram 
ways which connect all the principal suburbs The county borough 
of Dublin is divided into four constituencies — Dublin North East 
returning three members, Dublin North West returning five, Dub 
hn South returning seven and Dublin Townships three to Dad 
Eireann Dublin is governed by an elected council and 1 manager 
The council's powers are restricted to imposing rates, raising loans 
and making by-laws Other functions are performed by the man- 
ager, a paid official who has power over all municipal officers and 
whose own removal is subject to central authority 
See W Harris, History and Antiquities of the City of Dublin (1766) , 
Sir J T Gilbert, History of the City of Dublin (1859) . L J Vogt, 
Dublin som Norsk By (Christiana, 1896), The Dublin Civic Survev, 
vol li of the publications of the C vies Institute of Ireland (1925) 
DUBLIN, a city of Georgia, U S A , on the Oconee river, 
125 mi S E of Atlanta, the county seat of Laurens county It is 
on federal highway 80, and is served by the Macon, Dublin and 
Savannah and the Wrightsville and Tenmlle railways The popu 
lation was io,2i 0 in 1950 and 7,814 in 1940 by fcdtril census It 
is a shipping point for various agncultmal products, lumber and 
naval stores, produces peanuts, and has cottonseed oil mills, fer- 
tiliser plants and wood-working industries A veterans’ hospital 
is located there The city was incorporated in 1812 
DUBNER, JOHANN FRIEDRICH (1802-1867), Ger- 
man classical scholar (naturalized a Frenchman) wis born m 
Horselgau, near Gotha In 1832 he was invited by the brothers 
Didot to Pans, to co-opcrite m a new edition of H Etiennes 
Greek Thesaurus, and edited many volumes in Didot’s Biblio- 
theca Graeca He received the Legion of Honour for his edition 
of Caesar, undertaken by command of Napoleon III His editions 
did much to raist the stand ird of classical scholarship m France 
He violently attacked Burnouf s method of teaching Greek, but 
Without result Duhntr nuy have gone too fir in his zeal for 
reform, but tape has shown him to be right The. old text books 
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have been discarded, and a great improvement in classn il teaeh 
ing has taken place 

Sec F Godefroy, Notice sur J J Ditbner (1867) , Samtc Beuve, 
Discours a la mimoire de Dubner (1868) , article in Allgcmemc 
deutsehe Biographic 

DUBOC, JULIUS (1829-1903I, German author and phi 
losopher, was born on Oct 10, 1829, at Hamburg, and died on 
June 11, 1903, at Dresden He studied at both Leipzig and Ber 
lm and became a disciple of Feuerbach Evolutionary monism, 
atheism, and the doctrine that pleasure is the end of all human 
activity find expression in his works, which include Soziale Brtefe 
(3rd ed 1S7O Die Psvchologie dir Liebe (1874), Das Lthen 
ohne Gott (1875), D under t Jahre Zeitgeist m Deutschland 
(18S9), and Die Lust als sozialethisches Entwicklungspnnztp 
(1900) 

DUBOIS, FRANCOIS CLEMENT THEODORE 

(183 7-1 9 ’4), French musical composer, was born at Rosney 
(Marne) on Aug 24, 1837 He studied at the Conservatoire 
under Ambroise Thomas, and won the Grand Prix de Rome in 
1801 with his cantata Atala On his return to Pans he was ap 
poinled “maitre de Chapelle” at the church of Ste Clotilde 
where Cesar Franek was organist Here he produced Les Sept 
Paroles du Christ (1867I, a work which has become well known 
m France In 1868 he became ‘maitre de Chapelle” at the 
Madeleine, and nine years later succeeded Ctmille Saint Saens 
there as organist He beeame professor of harmonv at the Con 
servatoire in 1871, and was appointed professor of composition 
in succession to Leo Delibes in 1891 At the death of Ambroise 
Thomas m 1896 he became drnctor of thp Conservatoire, he 
retired in 1905 Dubois was an extremely prolific composer and 
wrote in a variety of forms His sacred works include four 
masses, a requiem, a large number of motets and pieces for organ 
For the theatre he composed a light opera, La Gusla de l’ Emir 
(Athenee, April 30, 1873), a one act piece, Le Pam bis (Opera 
Comique, Feb 20, 1879), a ballet, La Farandole (Grand Opera, 
Dec 14, 1883), iben Hamet, a four act opera (Theatre Italien, 
Dec 10, 1884), Xaviere, a dramatic idyll in three acts (Opera 
Comique, Nov 26, i8gs) His orchestral works include two 
concert overtures, the overture to Fritio (1880 >, several suites, 
Marche heroique de Jeanne d’Arc (1888), etc He was also the 
author of various sacred works and in addition he composed 
much for the piano and voice Dubois died in Paris on June u, 
1924 

DUBOIS, GUILLAUME (1656-1723 1, Trench cardinal and 
statesman, was bom at Brive, Correzo, on Sept 6, 1656 He re 
ceived the tonsure at the dge of 13, was educated at the college of 
St Michil at Pans, and became tutor to the young duke of Chir 
tres, afterwards duke of Orleans When his pupil became regent 
(1715) Dubois, who had for some years acted as his secretary, 
was made councillor of state and the chief power passed into his 
hands 

His policy was steadily directed towards maintaining the peace 
of Utrecht lo counteract Alberom’s intrigues for the aggrandize 
ment of Spam, he suggested an alliance with England, and sue 
cteded m negobating the Triple Alliance (1717) In 1 7 1 q he sent 
an aimy into Spain, and forced Philip V to dismiss Alberom 
Otherwise his policy remained that of peace Dubois’s success 
strengthened him against the bitter opposition of a large section 
of the court In spite of his dissolute life he asked the regent to 
give him the archbishopric of Cambray His demand was sup 
ported by George I , and the regent yielded In one day all the 
usual orders were conferred on him, and even Massillon consented 
to take part m the ceremonies After long and most profitable* 
negotiations on the part of Pope Clement \I the red hat was 
given to him by Innocent \III (1721), whose election was largely 
due to the bribes of Dubois This cardinalate cost Trance about 
8,000,000 francs In the following year he was named first mm 
ister of Trance (August) 

When Louis XV attained his majority in 172,5 Dubois remained 
chief minister He had acuniulated an immense private fortune, 
possessing in tddilnin to his sec the revenues of seven abbeys 
Ho died at Versailles on Aug 10, 1723 His portrait was thus 
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drawn by the due de St Simon — “He was a little, pitiful, wiz- 
ened, hernng gutted mm, in a flaxen wig, with a weasel's face, 
brightened by some intellect All the vices — perfidy, avarice, de- 
bauchery, ambition, flattery — fought within him for the mastery 
He was so consummate a liar that, when taken in the fact, he 
could biazenly deny it ” This famous picture is certainly biased 
Dubois, m spite of his vices, gave France peace after the disastrous 
wars of Louis XIV 

In i J89 appeared Vte privie du Cardinal Dubois, attributed to one 
of his secretaries, Mongcz, and in 1815 his Mimoires secrets et 
correspondence tnidile, edited by L de Sevclmges See also A Chcruel, 
Saint-Simon et l'abb6 Dubois, L Wicsener, Le Rigent, L'abbS Dubois 
et les Anglais (1891) , and memoirs of the time 

DUBOIS, JEAN ANTOINE (1765-1848), French Catholic 
missionary m India, was ordained in the diocese of Vivieis m 
1792, and sailed for India in the same year under the Missions 
Etranghres He at first worked m the southern districts of the 
present Madras presidency On the fall of Seringapatam in 1799 
he went to Mysore to reorganize the Christian community shat- 
teied by Tipu Sultan He benefited his impoverished flock by 
founding agricultural colonies and introducing vaccination as 
a preventive of smallpox By his fervent desire to understand 
Hindu life, he gamed an extraordinary welcome amongst all castes, 
and is still spoken of in many parts of south India with affection 
and esteem as “the prince’s son, the noblest of Europeans” His 
great work, Hindu Manners, Customs and Ceremonies (3rd ed , 
Oxford, 1 000) gives a shrewd, clearsighted, candid account of 
the manners and customs of the Hindus Dubois left India 
in Jan 1823, and on reaching Pans was appointed director of the 
Missions Ltranghrts, of which he afterward became superior 
(1836— 30") He translated into French the famous book of Hindu 
fables called Panchatanlra, and also a work called The Exploits 0} 
the Guru Paramarta He died on Feb 17, 1848 

DUBOIS, LOUIS ERNEST (1856-1929), Trench eccle- 
siastic, was bom at Saint Calais, France, Sept 1, 1856 In 1901 he 
became bishop of Verdun, m 1909 Archbishop of Bourges, and m 
1916 of Rouen He was made cardinal of Santa Maria in Aquino, 
Rome, by Pope Benedict XV in Dec 1916 On the death of 
Cardinal Amette m ig’o, Cardinal Dubois was made Cardinal 
Archbishop of Paris He died at Paris on Sept 23, 1929 

See his Memoirs published m 19-9 

DUBOIS, PAUL (18.9-1905), French sculptor and painter, 
was born at Nogent-sur Seme on July 18, 1829, and died on March 
22, 1905 After studying at the Ecole des Beaux-Arts, Dubois 
went to Rome His first contributions to the Paris Salon (i860) 
were busts of “The Countess de B ” and “A Child ” “A Florentine 
Singer of the Fifteenth Century" was shown in 1865, “The Virgin 
and Child” appeared in the Paris Universal Exhibition in 1867 , 
from 1873 onwards date the busts of Henner, Dr Parrot, Paul 
Baudry, Pasteur, Gounod and Bonnat, remarkable alike for 
vivacity, likeness, refinement and subtle handling The chief 
work of Paul Dubois was “The Tomb of General Lamorici&re” m 
the cathedral of Nantes, a brilliant masterpiece conceived m the 
Renaissance spirit, with allegorical figures and groups represent- 
ing Warlike Courage, Chanty, Faith and Meditation, with bas- 
reliefs and enrichments The statue of the “Constable Anne de 
Montmorency" Was executed for Cbmtiliy, and that of “Joan of 
Arc” (1889) for the town of Reims In 1873 Dubois was appointed 
keeper of the Luxemburg museum Hl succeeded Guillaume as 
director of the Ecole des Beaux-Arts, 1878, and Perraud as mem- 
ber of the Academic des Beaux Arts 
DUBOIS- PIERRE (c 1250-r 1312), Trench publicist in the 
reign of Philip the Fair, was educated at the university of Paris 
•In 1300, he wrote his anonymous Summaries, brevis at compen- 
dtosa doctnna f alias expedtaoras ct abbrevtatioms guerrartm et 
Itiium regm Francorum, which is extant m 1 unique ms , but is 
analysed by N de Wailly m the Btbhothigiu, de Vhcole des 
Chartcs (2nd senes, \ol m > In the contest between Philip the 
Fair and Boniface VIII Dubois identified himself with the sec- 
ularizing policy of Tfulip His Supplication du puebk de France 
an roy contrr le papa Boniface h VHP printed 111 1614 m Acta 
inter Bomjacmn t lit ct Phihppum Pu'chrum, dates from 1^04, 
and is a heated indictment of the temporal power He represented 


Coutances m the states general of 1302, but m 1306 he was serv- 
ing Edward I as an advocate in Guienne, without apparently 
abandoning his Norman practice by which he had become a rich 
man His treatise De recuperatione temie sanctae, outlining the 
conditions for a successful crusade, was written in 1306, and dedi- 
cated m its extant form to Edward I , though it is certainly ad- 
dressed to Philip Dubois’s ideas on education, on the celibacy of 
the clergy, and his schemes for the codification of French law, 
were far in advance of his time He was an early and violent “Gal- 
ilean,” and the first of the great French lawyers who occupied 
themselves with high politics In 1308 he attended the states- 
general at Tours He is generally credited with Quaedam pro- 
posita papae a rege super facto Templanorum, a draft epistle sup- 
posed to be addressed to Clement by Philip 
See an article by E Renan in Hist hit de la France, vol xxvi 
pp 471-536, P Dupuy Hist de la condamnalion des Templiers 
(Brussels, 1713), and Hist du difllrend entre le pape Boniface VIII 
et Philippe le Bel (Pans, 1655) , and Notices et extraits de manusents, 
vol xx E Zeck, Pierre Dubois, etc (1911) 

DU BOIS, a city of Clearfield county, Pa , U S , on Sandy 
Lick creek, 85 mi N E of Pittsburgh It is on federal highways 
119, 219 and 322, and is served by the Baltimore and Ohio and 
the Pennsylvania railroads and by All American air line Pop 
(1950) 11,466 The city is built on a small plateau surrounded 
by hills, on the western slope of the Allegheny mountains, nearly 
1,400 ft above sea level Industrial production includes a gas 
meter and regulator plant, brewery, electronics and resistor fac- 
tory, soot blower factory, electric battery works, luggage plant, 
rubber fabricating plant, automobile spring works, foundry and 
machine shop and numerous bituminous coal operations in the 
immediate vicinity The city was founded m 1872 by John Du- 
Bois, and was incorporated in x 881 
DUBOIS-CRANCE, EDMOND LOUIS ALEXIS 
(1747-1814), French revolutionary, bom at Charleville, was 
elected deputy to the states general in 1789 by the third estate of 
Vitry le Francois At the Constituent assembly, of which he was 
named secretary in Nov 1789, he worked for the replacement of 
the old military system, with its caste distinctions and its merce- 
naries, by national guards open to all citizens In his report on 
Dec 1 2, 1789, he adumbrated the idea of conscription He secured 
the Assembly’s vote that any slave who touched French soil should 
become free Elected to the Convention by the department of the 
Ardennes, he sat among the Montagnards In the trial of Louis 
XVI he voted for death without delay or appeal On Feb 21, 
1793, he was named president of the Convention He composed a 
remarkable report on the army, recommending the rapid advance- 
ment of the lower officer-, and the fusion of the volunteers with 
the veteran troops In Aug 1793 Dubois-Crance was designated 
“representative on mission” to the army of the Alps, to direct the 
siege of Lyons Accused of Jack of energy, he was replaced by G 
Couthon (q v ) On his return he was excluded from the Jacobin 
club at the instance of Robespierre He took part in the revolu- 
tion of 9th Thermidor of the year II , directed against Robes- 
pierre He was one of the committee of five which had to oppose 
the Royalist insurrection of Vendemiaire ( see French Revolu- 
tion), and was named a member of the committee of public 
safety, then much reduced in importance After the Convention, 
under the Directory, Dubois-Crance was a member of the council 
of the Five Hundred, and was appointed inspector general of 
infantry, then, in 1799, minister of war Opposed to the coup 
d’dtat of the iSth Brumaire, he lived in retirement during the con 
sulatc and the empire He died at Rethel on June 29, 1814 
Among the numerous writings of Dubois Cranc6 may be noticed 
his Observations sur la constitution mil tatre, oil bases du travail 
propose ail comili militaire See H F T Jung, Dubois de Cranci 
L armie et la Rivaluhon, 1789-1704 (3 vols 1884) 

DU BOIS-REYMOND, EMIL (1818-1896), German phys- 
iologist, was born m Berlin on Nov 7, 1818 His father belonged 
to Neuchalel, his mother was of Huguenot descent, and he spoke 
of himself as “being of pure Celtic blood ” He studied geology at 
Bonn, then anatomy and physiology at Berlin under Johannes 
Muller Du Bois Reymond’s graduation thesis on “Electric 
rishes,” was the beginning of a long series of investigation 
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on animal electricity The results of these inquiries were published 
in his Untersuchungen uber tierische Elektnzitat (2 vols 1848- 
84) 

This great work may be regarded under two aspects On the one 
hand, it is a record of the exact determination and approximate e 
analysis of the electric phenomena presented by living beings On 
the other hand it contains an exposition of a theory Du Bois 
Reymond developed the view that a living tissue, such as muscle, 
might be regarded as composed of a number of electric molecules, 
of molecules having certain electric properties, and that the elec 
trie behaviour of the muscle as a whole in varying circumstances 
was the outcome of the behaviour of these native electric mole 
cules This theory has perhaps not stood the test of time so well 
as have Du Bois Reymond’s more simple deductions from ob 
served facts It was early attacked by Ludimar Hermann, who 
maintained that a living untouched tissue is not the subject of 
electric currents so long as it is at rest, is isoelectric in substance, 
and therefore need not be supposed to be made up of electric 
molecules, all the electric phenomena which it manifests being 
due to internal molecular changes associated with activity or m 
jury Although most subsequent observers ranged themselves on 
Hermann’s side, Du Bois Reymond’s theory was of great value if 
only as a working hypothesis, and as such it greatly helped in the 
advance of science 

For many years, Du Bois Reymond exerted a great influence as 
a teacher In 1858, upon the death of Johannes Muller, he was 
given the new chair of physiology at Berlin In 1851 he was 
elected to the Academy of Sciences of Berlin, and in 1867 became 
its perpetual secretary Trom 1857 to 1877, he was co editor of 
the Archiv fur Anatomie His principal work other than the one 
on electricity, is Gesammelte Abhandlungen zur allgememen Mus- 
kel- und Nervenphystk (2 vols , 1875-77) He died Nov 26, 1896 

See J Burdon Sanderson in Nature (vol iv, 1897) 

DUBROVNIK (Ital Ragusa ), a port of Dalmatia, Yugo- 
slavia Pop 18,767 Dubrovnik was known as Ragusa from be 
fore the 10th century, but upon its incorporation in the newly- 
formed state of Yugoslavia in 1918, its name was officially 
changed to Dubrovnik The name is commonly thought to be de- 
rived from the Slavonic dubrava, “woody,” though this derivation 
has been questioned 

It is by far the most picturesque city on the Dalmatian coast 
occupying a promontory jutting out into the sea under the bare 
limestone mass of Mt Sergio The seaward fortifications rise di 
rectly from the water’s edge, while a massive round tower domi 
nates the city on the landward side Beyond the walls, mostly a 
double line, which have always been the pride of Dubiovmh are 
many villas, surrounded bv gardens The Stradone, or main 
street, runs along a narrow valley, which until the 13th century 
was a marshy channel, dividing the Latin island of Ragusa from 
the forest settlement of Dubrovnik 

Dubrovnik first became prominent during the 7th century In 
639 and 656 the flourishing Latin communities of Salona and Epi- 
daurus were destroyed by the Avar.,, and the island rock of Ra- 
gusa was colonized by the survivors A colony of Slavs soon 
joined the Latin settlers at Ragusa, and thus, from an eirly 
date, the city formed a link between two great civilizations (see 
Vlachs) During the 9th, 10th, nth and 12th centuries, Ragusa 
defended itself against attacks by foreign powers, but from 1205 
to 1358 it acknowledged Venetian suzerainty Ragusan policy 
during this period was usually peaceful To rtfugees of all na 
tions the city afforded asylum, and by means of treaty and 
tribute it worked its way to a position of great mercantile power 
It was conveniently situated at the seaward end of a great trade 
route, which bifurcated at Plevlje to Bvzantium and the Danube 
Ragusan trade flourished, both by land throughout the Balkans, 
and by sea in the Mediterranean region in northern Europe, and 
in the 16th century, even as far as America and India From 1358 
to 1526, Ragusa was a vassal state of Hungarv, but the downfall 
of Hungary m 1526 left the city free About this time a great 
development of art and literature begun in the 15th century and 
continued into the 17th, earned for the city its title of the “South 
Slavonic Athens ” After this period, however, the importance of 
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Ragusa declined The conquest of the Balkans by the Turks and 
the misrule of Hungary in Dalmatia ruined its commerce, and the 
discovery of America reduced the importance of the Mcditer 
ranean ports In 1667 an earthquike destroyed a considerable 
portion of the eitv and about one fifth of the inhabitants Only 
during the N ipoleomc wars did the republic regain its prosperity 
From 1800 to 1805 it was the sole Mediterranean state remaining 
neutral, and thus it secured a large share of the carrying trade 
In 1S05, however, it was seized by the Trench Napoleon deprived 
it of independence and in 1814 it was annexed to Austria In 
1918 it became a part of Yugoslavia and in 1941 it was seized 
by It dy 

Despite the havoc wrought by the earthquike in 1667 the eitv 
is rich in antiquarian interest One church of the Byzantine pe 
riod, is mentioned m 13th century documents as being even then 
of great age Two 14th century convents stand at the ends of 
the eitv, for the I ranciscans were set to guird the western gate 
igamst the hostile Slavs while the Dominicans kept the eastern 
one The Rector’s palace is one of the masterpieces of Dalmatian 
architecture It has a fine facade of six arches and the capitals 
of the supporting pillars are curiously carved One of them bears 
the figure of Vesculipius, whose tradition il birthplace was nearbv 
Epidaurus whence the Latins migrated in the 7th century to 
found R igusa 

The hirbour being too sin ill for modern needs and also diffi 
cult of approich Gravosa (Gruz) a village to the N with a 
good natural hirbour becime the stcimship station and was con 
nected by rtil with Dubrovnik Dubrovnik s industries include 
the manufacture of liqueurs cheeses silk leather, drawn thread 
work, metalwork and so ip oil refining ind slate mining Dates 
figs, olives, etc are cultivated Malmsey formerly its most ta 
mous wine, was not produced after the vine disease of 1852 
There is a secondary school and a naval college The Grotto of 
Aesculapius is famous for its stalactites 

Lacroma (Serbo Croatian Lokrum), an island \ mi to the S 
is remarkable for the beauty of its vegetation It was a favourite 
resort of the Austrian crown prince Rudolph (1857-89), and of 
the archduke Maximilian afterwards emperor of Mexico (1832- 
67), who restored the chateau and park in which are the ruins 
of an nth century Benedictine monastery and a church, locally 
ascribed to Richard I (1188-991 

See Lacroma, by the crown princess Stephanie, afterwards Countess 
Lonyay (Vienna, 1892) 

DUBS, JAKOB (1822-1879), Swiss statesman, was born on 
July 26, 1822, at Affoltcrn, and studied law at Heidelberg Berne 
and Zurich After holding various offices in his native canton, he 
was elected a member and, in 1857, president of the federal 
court He was president of the Swiss confederation in 1864 and 
in 1868 He died at Lausanne on Jan 13 1879 He pub 
lished Die Schweizer Demokratie (1866) and Das offenthche 
Recht der schweizer ischen Eidgenossenschaft (1877) 

DUBUQUE, a eitv of Iowa, USA on the Mississippi river, 
opposite the boundary line between Wisconsin and Illinois, a port 
of entry and the county seat of Dubuque county It is served by 
the Burlington, the Chicago Great Western the Chicago, Milwau 
kee, St Paul and Pacific and the Illinois Central railways, and by 
river steamers and barges 
Pop (1950) 49.528, (1940) 43,892 

The business section of the city lies on the lowlands along the 
river, but most of the residential sections are on the slopes and 
tops of bluffs, which command txtensive and picturesque views 
Dubuque has a large traffic by rail and by water, and is winter 
quarters for the boats operating on the upper Mississippi It is» 
the centre of the state’s lead and zinc mines, w'hich were, how 
ever, abandoned because of water in 191S There is a variety of 
manufacturing industries 

A city-manager government was adopted in 1920 Dubuque is 
the see of a Roman Catholic archbishop, and is the seat of Loras 
college for men, formerly Columbia college (established in 1839) 
and Clarke college for women, formerly Mt St Joseph’s College 
(established as an academy in 1843), both Roman Catholic mstl 
tutions, the University of Dubuque (Presbyterian), the outgrowth 
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of a school started in 1852 by a Presb>tcrian minister, known espe 
cially as a German thtoluginl seminary from 1864 to 1005, and 
organised as a university m 1920 and Wiitburg seminary (Luth 
eran) Twelve miles southwest of the city is a monastery of Trap 
pist monks Dubuque i„ the oldest town of Iowa and until after 
the Civil War was the large T In 17S8 JulienDubuque (j 265-1310) 
settled there attracted bv the le id deposits, which were crudely 
worked bv the Sac and I ox Indians and which he mined until his 
death In Junt iS’9, mimrs from Gilena, 111 attempted to make 
a settlement, m direct violation of treaties with the Indians but 
were driven awa\ by US troops, under orders from Col 7achary 
Taylor White settlers began to come in immediately after the 
B1 ick Hayvh War A Lown was laid out under authority of an act of 
congress (approved July 2, 1836) and in 1841 it was incorporated 
DU CAMP, MAXIME (1822-1894), French writer, was 
born in Pins Between 1844 wd 1 S45, and again, in company 
with Gustave riaubert, between 1849 and 1831, he travelled in 
Europe and the East, and made excellent use of his experiences 
in hooks published after his icturn In 1851 he was one of the 
founders of the Rtvu> de Ptms (suppressed in 1858), and he was 
a frequent contributor to the Re^ue des deux monies He served 
as a volunteer with Garibddi in 1S60, and gave a vivid acrount 
ot his experiences in his Expedition des deux Sictles (1861) 
Du Camps Souvenirs hlf drains (2 vols , 18S2-83) contain 
much information about contemporary writers, especially Gust tve 
Flaubert, of whom he was an early and intimate friend Du Camp 
was one of the earliest amatmu pbotographtrs, and his many 
books of travel were among the first photographically illustrated 
DU CANGE, CHARLES DU FRESNE, Sieur (1610- 
168S), one of the lay menrbeis of the great 17th century group of 
Trench critics and scholars who laid the foundations of modern 
historical criticism, was bom at Amiens on Dec 18,1610 He was 
educated at the Jesuits’ college at Amiens, studied 'aw at Orleans, 
and afterwards went to Paris, where m 1631 he was received as an 
adv ot Ue before the parlement He had no success at the bar, and 
soon returned to his native city, where he married and settled 
In 1047 he purchased the office of treasurer from his father in- 
law Forced to leave Amiens in 1668 in consequence of a plague, 
he settled m Pans, where he died Oct 23, 1688 Of his numerous 
woiks the most important are the G lossanum ad scriptons mediae 
et mfimae latimtalts (Pans, 1678), and the Glossanum ad scrip 
tores mediae it mfimae gratcitatis (Lyons, 1688), which are indis- 
pensable aids to the student of the history and literature of the 
middle ages 

Du Cange studied the history of the later Roman empire, and 
wrote IIi\tona Byzantma duphet commentano illustrata (Pans 
1680), and an introduction to his edition and translation into 
modern Trench of Geoftrey de Viilehardouin's llisloire de i’ em- 
pire de Constantinople sous les empereurs iranqats (1657) He 
also brought out editions (1670 and 1686) of the Byzantine his- 
torians, John Cinnamus and John Zonatas His autograph manu 
scripts in addition to his large and valuable library passed through 
the hands of many persons before the Trench Government secured 
the greater portion of the manuscripts, which were preserved m 
the imperial library in Paris Some of these were subsequently 
published, and the manuscripts are now found in various libraries 
To the three original volumes of the Latin Glossanum, three 
supplementary volumes were added by the Benedictines of St Miur 
(Paris, 1733-36), and a further addition of four volumes (176 6) by 
a Benedictine, Pierre Carpcntior (1697-1767) There were other edi- 
tions, and 411 abridgment with some corrections w is brought out by J 
C Adeliing (Halle, 1772-84) The edition m seven volumes edited by 
GAL Henschcl (Pans, 1840-50) includes these supplements and 
also further additions by the editor, and this has been improved 
„and published in ten volumes by L6opoId Favre (Niort, 1883-87) 
An edition of the Greek Glossanum was published at Breslau m 1889 
See H Hardoum, hssai sur la ue et sur les ouvrages de Ducange 
(Aniiens, 1S49) . and L, J Feugcre, In the Journal de ^instruction 
pubhque (185=) 


DUCANGE, VICTOR HENRI JOSEPH BRAHATN 

(1783-1833), Trench novelist and dramatist, was horn on Nov 
t 7 ® 3 > at The Hague, where his father was secretary to the 
French embassy Dismissed from the civil service at the Restora 
tion, Victor Ducange became one of the favourite authors of the 


Lmeral party, and owed some part of his popularity to the fact 
that he was fined and imprisoned more than once for lus out- 
spokenness He was twice imprisoned for seditious articles in his 
journal Le Diable rose, ou le petit counter de Lucifer (1822), 
after the publication of Thelene oil I’amour et la guerre (1823), 
he took refuge in Belgium Ducange wrote numerous plays and 
melodramas including Marco Loncoi , ou It petit Chonan de 1810 
(1832), and Truitt ans, ou la vie d’un joueitr (iS'l) Many of 
lus books were prohibited, ostensibly for their coarseness, but 
perhaps rather for their political tendencies He died in Pans on 

Oct is, 1833 

DUCAS, DUKAS or DOUKAS, the name of a Byzantine 
family which supplied several rulers lo the Eastern empire The 
family first came into prominence during the gth century, but 
was ruined when Constantine Ducas, a son of the general Androm- 
cus Ducas, lost his life in his effort to obtain the imperial crown 
in 913 Towards the end of the 10th century there appeared an- 
other family of Ducas, winch was perhaps connected with the 
earlier family through the female line A member of this family 
became emperor as Constantine X m 1059, and Constantine’s 
son Michael VII ruled nominally in conjunction with his younger 
brothers, Andronuus and Constantine, from 1071 to 1078 Mi- 
chael left a son, Constantine, who married into the family, which 
was also allied by marriage with other great Byzantine houses, and 
its members continued to take an active part m public affairs In 
1204 Alexius Ducas, called Mourzoufle, deposed the emperor 
Isaac Angelus and his son Alexius, and vainly tried to defend 
Constantinople against the attacks of the Latin crusaders Nearly 
a century and a half later one Michael Duras took a leading part 
in the civil war between the emperors John V Palaeologus and 
John VI Cantacuzenus, and Michael’s grandson was the historian 
Ducas (see below) Many of the petty sovereigns who arose after 
the destruction of the Eastern empire sought to gam prestige by 
adding the famous name of Ducas to their own 

DUCAS (15th cent), Byzantine historian, flourished under 
Constantine XIII (XI ) Dragases, the last emperor of the East, 
about 1450 The dates of his birth and death are unknown 
He was the grandson of Michael Ducas ( see above) After the 
fall of Constantinople, he was employed in various diplomatic 
missions by Dorino and Domenico Gateluzzi, princes of Lesbos, 
where he had taken refuge He survived the annexation of Lesbos 
m 1463, but no more is known of him He was the author of a 
history of the period 1341-1462 Although baroarous in style, it 
is both judicious and trustworthy, and it is the most valuable 
source for the closing years of the Greek empire and the capture 
of Constantinople Ducas was a strong supporter of the union 
of the Greek and Latin churches, and is very bitter against those 
who rejected even the idea of appealing to the West for assistance 
against the Turks 

The history, preserved (without a title) in a single Paris MS , was 
first edVed by I Bulhaldus (Bulliaud) (Paris, 1649) > later editions 
arc in the Bonn Corpus scriplorum Hist Byz , by I Bf-kker (1834) 
and Migne, Patrologia Graeca, civil The Bonn edition contains a 
15th century Italian translation by an unknown author, found by 
L Ranke in one of the libraries of Venice, and sent by him to Bekker 

DUCASSE, PIERRE EMMANUEL ALBERT, Baron 
(1813-1893), French historian, was bom at Bourges on Nov 16, 
1813 In 1849 he became aido-de camp to Prince Jerome Bona- 
parte, ex king of Westphalia, then governor of the Invahdes He 
was attachd to Jerome’s son, Prince Napoleon, during the Cri- 
mean War He was employed by Prince Napoleon on the Cor- 
respondence of Napoleon I , and afterwards published certain 
letters, purposely omitted there, m the Revue histonque These 
documents, subsequently collected in Les Rots frires de Napoli on 
(1883), as well as the Journal de la reine Catherine de Westphalia 
(1893), were edited with little care and are not entirely trust- 
worthy, but their publication threw much light on Napoleon I 
and his entourage Ducasse was also employed by Jerome Bona- 
parte and his son in the compilation of historical accounts of the 
affairs m which they were concerned 

DUCAT (dfilFet), a coin, generally of gold, and of Vary- 
ing value, formerly in use m many European countries It was 
first struck by Roger II, of Sicily as duke of Apulia, and boro an. 
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insciiption "Sit tibt, Uinsti , datus, quern tu r<,gis, iste dutatus ” 
(Lord, thou ruh _,t this duchy to thee Lx it dedicVed), hence, it 
lb said, the nime Between 1280 and 1184 \emcc also struck a 
gold coin, known first as tlie ducat, afterwards as the rcechmo or 
sequin, the ducat becoming merely a money of account The 
ducat w is also < urrent in Holland Austria, the Netherlands Spain 
and Denmark ( u Mo\e\ Mediaeval) A gold coin teimed i 
ducat was euirent m Hanover during the reigns of George I and 
George III A pattern gold coin was also struck by the English 
mint in 1887 for a proposed decimal coinage On the reverse wis 
the inscription ‘one ducat’ within an oak wreath, above “one 
hundud pence," and below tbc date between two small loses 
DUCCIO DI BUONINSEGNA (c 1-55-1319), Italian 
p unler of the Sienese School His fathi rin ime was Buoninsegna 
We icjrn some facts rega-ding Duccio’s work from tlx records 
of the exchequer of the city of Siena ( Ltbri d entrata e lisnla of 
the Bucherna) In 1278 he wis employed as a painter by the 
commune to dccoraLe tassorn in which public doiunvnts -were 
kept from 12S5 !o 1*95 he received five commissions to decorate 
book covers of the Biccherna He stems therefore to hive been 
1 craftsman at the beginning of his career, and his work on book 
covers mav have brought him in touch with Byzantine illumi 
nations 

According to a document m the state archives at Florence (Mi- 
lantsi, Documtnlt etc , vol 1 pp 158-160) he was asked in '285 
to paint a large Madonna for the ehurch of Sta Maria Novella at 
Florence This picture has been identified with the celebrated 
Ruccellai Madonna, long regarded as the work of Ciinabue In 
1295 Duccio was consulted as to the site of the Fonte Nova, a 
Gothic fountain outside the Porta Chile of Siena, showing that his 
knowledge was not confined to painting In 1302 hi was paid for 
a “Madonna enthroned” in the Palazzo Pubblico of Siena, a pic 
ture now lost In 1308 he began work on the great altarpicce for 
the Siena cathedral, which he undertook to cirry out with his own 
hand When the work was completed on June 9, 1311, a public 
holiday was proclaimed, and amid the rejoicing crowds the pic 
ture was carried in procession to the cathedral, accompanied by 
the principal men of the city, and placed over the high altar 
underneath the cupola This was the climax of Duccio’s career 
He died eight years later, on Aug 3, 1319 His great masterpiece 
is now preserved in the Opera del Duomo (Cathedral Museum) 
It adorned a double altar and was painted on both sides The 
front represents the “Majestas,” the Virgin Enthroned surrounded 
by angels and saints The back is made up of small panels repre 
sentmg the life of Christ Below was a piedclla, also made up of 
small panels Several of these small pictures have found their way 
to England Three are in the National Gallery, London The four 
of the Benson Collection were acquired by Duveen, and one of 
these is now in the Fnck Collection, New York The altarpiece is 
the one fullv authenticated work of the master extant, and repre 
sents his later style The following works are attributed to Duceio 
for stylistic reasons To his early period belong, besides the 
Ruccellai Madonna mentioned above, three smaller pictures the 
little Madonna with three I ranciscans m the Siena Gallery, the 
Madonna from Count Stroganoff's Collection, and the triptych in 
the National Gallery representing the Madonna and two saints 
These paintings adhere closely to the Byzantine type In the Na 
tional Gallery triptveh, however, a new influence makes itself 
felt Here the gesture of childlike love contrasting with the sad 
expression m the mother’s face is an innovation in Byzantine as 
well as in Italian art, and marks the direction in which Duccio 
was to develop A triptych representing "the Crucifixion’’ in 
Buckingham Pahce is ascribed to the master’s second period A 
very fine example of the artist’s later period is the Crucifixion in 
Lord Crawford’s collection, this work is contemporary with the 
altaqnece in the Opera del Duomo When comparing his later 
with his early work, we find a marked advance in the expression of 
emotion The figures are inspired with virile energy Moreover, 
Gothic features are introduced in the architecture and in the ren 
denng of draperv, trees and animals Nevertheless the Byzantine 
formulae are closely adhered to as regards the composition of 
figures The harmoniously coloured shapes are arranged m an ex 


picssivc two dimensioned dtsign, contrasting with the plastic con- 
ception of form m tlx work of Giotto, his youngei contemporary 
Wc do not know where Duccio U lined Ins art both 'Vasan and 
Ghiberti agree that he ponied in *he “Mamcra grcc 1 ” and it is 
thought tint he may have domed his training dirc.ctly from 
Bvzantmc sources He may have aimed at a revival of Byzantine 
painting al a time when the art of Central It dy was hopelessly de 
gintrUed Though his influence was felt m the general develop- 
ment of Sienese art, he had but one or two direct followers Segna 
di Buonaventura and ligolino da Siena Mcinwhilc Giotto carried 
the whole of Tidy with him Duccio may therefore be called the 
last and greatest representative of the Bvz inline tradition 

JitA Lisim "Notizie di Duccio Pittorc ’ in the Bullettino Scnese 
lit Sloria ratria (Sienna 1898) , J P Richter Lecture on the 
\almnal talhrv (189S) , I angtnn DnuUas, History of buna (1902) 

J A Grow c and G B Cavdciselle History 0/ Painting m Italy 
ul I Doughs (2nd ed, 1903-14;, C H Weight, Duccw di 
Buontnsegta (1911) (I A R) 

DU CHAILLU, PAUL BELLONI (1835-1903), traveller 
and anthropologist, was born, probably in Pins, on July 31, 1835 
In his youth he accompanied his father, who was in the African 
trade, to the west coast of Africa In 1855 he settled in America, 
and w is commissioned bv the Academy of Natural Sciences at 
Plnlidtlphia to explore the delta of the Ogowe river and the 
cstuiry of the Gabun During his travels he saw numbers of 
Iht anthropoid apes, then known to scientists only by a lew 
skeletons A subsequent expedition, from 1S63 to 1865, enabled 
him to confiim the accounts given by the ancicnU of a pygmv 
people inhibiting the African forests His Explorations and id 
ventirts in Equatorial Africa (1861) and 4 four tit y to 4 i Itattgo 
land (1867) excited much controversy Du Chaillu’s later works 
arc concerned with travel in Sweden and Lapland He died on 
April 29 1903 at St Petersburg (Leningrad; 

DUCHCOV or Dux, a town of Bohemia situated in the fer 
tile Eger vallev near the centre of the BruxTeplitz hgmLe field 
It has flourishing glass and ceramic industries using local raw 
mateiials Pop (1930) 12,877 50% German 
DUCHENNE, GUILLAUME BENJAMIN AMAND 
(1806-1875), Trench physician, was born on Sept 17, 1806, at 
Boulogne, the son of a sea captain He w is educated at Douai 
and then studied medicine in Pans until 1831, when he .eturned 
to his native town to practise his profession Two years later he 
first tried the effect of electro-puncture of the muscles on a 
patient under lus care, and from this time on devoted himself to 
electro-physiology and neurology, thereby laving the foundation 
of the modern science of electro therapeutics In 1842 he removed 
lo Pans where he worked until his death His greatest work, 
L'Lkctnsation localisde (1855), passed through three editions 
during his lifetime, though by many his Physiologic des motive 
meats (1867) is considered his masterpiece He published over 
50 volumes containing his researches on muscular and nervous 
diseases, and on the applications of electricity both for dng 
nostic purposes and for treatment His name is especially con 
nected with the first description of locomotoi ataxy , progressive 
muscular atiophy, pseudo-hypertrophic paralysis, glosso labio la 
ryngcal paralysis, and other nervous troubles He died in Paris 
on Sept 17, 1875 


DUCHESNE (Latinized Duchfnius, Quexneus, or Quer 
CFTANus), ANDRE (1584-16401, trench geographer and histo 
rnn, generally styled the father of I rcnch history Through the 
influence of Richihcu, he was appointed historiographer and geog- 
rapher to the king He died in Paris on Mav 30, 1640 Duchesne* 
left behind him more than 100 folio volumes of manuscript extracts 
now preserved m the Bibhotheque Nationalu (L Dehsle, Le Cabi 
net des manitscnls de la bibliothbque nnpinale, t L, 333 -334) 
Several of his larger works were continued by his only son Tran 
qois du Chesne (1616-93), who succeeded him in the office of lus 
tonographer to the king The principal v, ork= of Andrfi Duchesne 
are Histonae Normannortm script ores antiqui (1619, now the 
only source for some of the texts) , and his Historiae Francorum 
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script ores (5 vols 1636-49) This last was intended to comprise 
24 volumes and to contain all the narrative sources for French his 
tory m the middle ages, only two volumes were published by the 
author, his son Francois published three more, and the work re- 
mained unfinished Duchesne’s other wo-ks include Les antiqmtes 
des rots de France (1609), Les antiqmtis de toute la 
r ranee (1609) , Histoires des Papes jusqu’i Paul V (1619) 

DUCHESNE, LOUIS MARIE OLIVIER (1843-1922), 
French scholar and ecclesiastic, was born at St Servan, Brittany, 
on Sept 13, 1843 He wis educated at the seminary of St 
Brieuc and at Rome and was ordained priest in 1867 In 1874 
he went on a scientific expedition to Mt Athos and in 1876 to 
Asia Minor, but his interest in the history of the Western Church 
appeared in r&77 when he received the degree of docleur 6s 
lettres with two remarkable theses, a dissertation De Macano 
magnete, and an Etude sur lc Ltber pontijicalis, an acute critical 
study of the origin and editions of that celebrated chronicle 
Immediately afterwards he was appointed professor at the Catho 
lie Institute m Paris, and for eight years presented the example, 
then rare in France, of a priest teaching church history accord 
mg to the rules of scientific criticism. His course, bold evtn to 
the point of rashness in the eyes of the traditionalists, was at 
length suspended In Nov 1885 he was appointed lecturer at 
the Ecole Pratique des Hautes Etudes In 1886 he published 
vol 1 of his learned edition of the Liber pontificalts (completed 
in 1892 by vol 11 ) In 1888 he was elected member of the 
Academic des Inscriptions et Belles Lettres, and was afterwards 
appointed director of the French school of archaeology at Rome 
Much light is thrown upon the Christian origins, especially those 
of I ranee, by his Ongmes du culte chr&Uen, iiude sur la hturgie 
latme avant Charlemagne (1889, Eng trans by M L McClure, 
Christian Worship its Origin and Evolution, London, 5th ed 
1919), Mdmotro sur I’ongme des dioebses episcopaux dans 
I'anciennc Gaule (1890), the preliminary sketch of a more de 
tilled work, Fastes ipiscopaux dans I’anctenne Gaule (1894-99), 
and Catalogues episcopaux de la province de Tours (1898) His 
Autonomies ecclesiasttques, iglises siparies (1897, Eng trans 
by H H Mathew, 1907), m which he speaks of the origin of the 
Anglican Church, but treats especially of the origin of the Greek 
Churches of the East, was received with scant favour in certain 
narrow circles of the pontifical court In the Histotre anctenne 
de i'igltse, 4th ed (1908, Eng trans by C Jenkins, 1909-24) 
Duchesne touches cleverly upon the most delicate problems, and, 
without any elaborate display of erudition, presents notable con 
elusions L’Eghse au V 1 ‘ sidcle was published posthumously in 
1925 His incisive style, his fearless and often ruthless criticism, 
and his wide And penetrating erudition, make him a redoubtable 
adversary m the field of polemic The Bulletin critique, a review 
of history, philology and theology, founded by him in 18S0, has 
contributed powerfully to spread the principles of the historical 
method among the French clergy 

Duchesne received an honorary LittD from Cambridge and 
DLilt from Oxford, and in 1910 was elected to the Trench 
Academy He died on April 21, 1922 

See C D ’Hablovillc, Grandes Figures de V&ghse contemporatne — 
Mgr Duchesne (1925) 

DUCIS, JEAN FRANCOIS (1733-1816), French drama 
tist and adapter of Shakespeare, succeeded to the fiuteuil of 
Voltaire at the Academy m 1779 His father, originally from 
Savoy, 'Was a linen-draper at Versailles In 1768 he produced his 
first tragedy, Amihse The failure of this first attempt was com 
pensated by the success of his Shakespearian ad lptations Ilamli t 
*£1769), Rofnik at JUkette (1772), Le Rot Lear (1783), Macbeth 
(1783) abd Oehelto (1792), which last, supported b> the acting of 
Talma, obtained Immense applause Though actuated b\ honest 
udmlratlbn of the great English dramatist, Ducis is not Shake- 
spearian Hi* Ignorance of the English language left him at the 
mercy of £tws translations of Pierre Letourneur (17.56-88) and of 
fhftte do in Place (1707-93), and even this modified Shake- 
aptwtre had still to undergo a process of purification and correction 
btfote he Could he presented to the fastidious criticism of Iremh 
titsle,. He did not pretend to reproduce, but to excerpt and re- 


fashion, and consequently the Trench play sometimes differs from 
its English namesake in everything almost but the name The 
plot is different, the characters are dilftrcnt, the motif different, 
and the scenic arringement diflerent To Othello, for instance, 
he wiote two endings In one ot them Othello was enlightened in 
time and Desdemona escaped her tngic f ite Of his original works 
the best were Otdipe chez Adm6h (1778), and dbufar (1795)^ 

An edition of his works in three volumes appeared m tSi3, Oeuvres 
poslhumts were edited bv Campenon m 1826, and Hamlet, Oedipe 
chez Admcte, Macbeth and Abufar are reprinted m vol 11 of 
Didot’s Chejs d oeuvre tragiques See Oncsime Lcro>, Cludi sin 
la personne et les tcnls de Duels (18,2) bisid on Dm 1- own 
memoirs preserved m the library at Vcrsullcs, Suntc Beuve Causi rus 
du lundi, t vi , and Nouvuiux lundis, t tv , Vdlemain Tableau de la 
lilt au XV II1‘ siecle 

DUCK, the English name for birds forming six of the ten 
subfamilies of the family Anttidae Technically, duck is re 
stricted Lo the female, the male being called “drake,” and, in one 
species, “mallard ” 

Ducks comprise (1) the Anatinae or freshwater ducks, (2) 
the Nyrocinae or diving ducks or sea ducks (see Eider, Golden 
Eye, Pochard, Scaup, Scoter), (3) the Ox>urime or spin> 
tailed ducks, (4) the Merganettinae or torrent ducks, (;,) the 
Merginae or mergansers (q v ) , (6) the Dendrocygnmae or long 
legged tropical tree ducks 

The Anatinae are the typical group and the only ones here 
considered The mallard (Anas platyrhynchos ) is the most plen 
tiful and best known species, and is the origin of the domestic 
breeds of Europe and the U S A It inhabits the northern hemi 
sphere, reaching Panami, Egypt and n w India in winter, and 
the Arctic circle in summer The nest may be on the ground 
or m a hole in a tree, 9 to n pale green eggs are laid on a lining 
of down which the mother pulls fiom her breast As soon as 
the young hatch out, the mother takes them to the nearest 
piece of water The male may guard the nest before hatching, 
but takes no interest m the brood and, indeed, is incapable of 
rendering active assistance by reason of an additional moult that 
deprives him of power of flight until the autumn In hard weather, 
the ducks resort to tidal waters Tor the domestic breeds of duck 
see Poultry and Poultry Farming It is an interesting point 
that, whereas the male wild duck is monogamous, the domesti 
cated drake is polygamous 

About 73 species ot Anatmae are distributed throughout the 
world, some confined to small oceanic islands Males are usually col- 
ourful females duller but both are dull in some like the American 
black duck (A rttbripts) Close to mallaids are the pintail and the 
garganey (q v ) and related teals (q v ) Allied genera include shov 
ellers ( q v ), gadwalls (q v ), widgeons (q v ), shelldrakes (q v ) 
the gorgeous Asiatic Mandarin (Dendronessa gait riculata) and 
North American wood duck (iixsponsa) and musk duck (Cairma) 

DUCK, a plain fabric, made originally from tow yarns The 
cloth is lighter than canvas or sailcloth, and differs from these 
in that it is almost invariably single in both warp and weft The 
term is also used to indicate the colour obtained at a certain 
stage in the bleaching of flax yarns, it is a colour between half- 
white and cream Most of the flax ducks (tow yarns ) appear in 
this colour, although quantities are blc ichcd or dyed Some of 
the ducks are made from long flax, dyed black, and used for kit- 
bags, while the dyed tow ducks may be used for inferior pur 
poses The fabric, in its various qualities and colours, is used 
for an enormous variety of purposes, including tents, wagon and 
motor hoods, light sails, clothing workmen’s overalls, bicycle 
tubes, mail and other bags and pocketings Russian duck is a 
fine white linen canvas I he term is probably derived from the 
Dutch doeck, a coarse linen material 

DUCKING and CUCKING STOOLS, churs used for the 
punishment of scolds, witches and prostitutes m bygone days 
The two have been confused, but are distinct The earlier, the 
cucking stool or stool of repentance, is of very ancient date, and 
was used by the Saxons, who called it the Sccaldtng or Scolding 
Stool Seated on this stool the woman, her head and feet bare, 
was publicly exposed at her door or paraded through the streets 
amidst the leers of the crowd The cucking stool was used for 
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both sexes, and was specially the punishment for dishonest brew- 
ers and bakers The earliest record of the use of the ducking 
stool is towards the beginning of Lhc 17th century It was a 
strongly made wooden armchau in which the culprit was seated, 
an iron band being placed around her so that she should not tall 
out during her immersion The ch ur was fastened to a long 
wooden beam fixed as a seesaw on the edge of a pond or river 
Sometimes, however, the ducking stool was not a fixture, but 
was mounted on a pair of wooden wheels so that it could be 
wheeled through the streets In sentencing a woman the magis 
trates ordered the number of duckings she should have Yet 
another type of ducking stool was a chair on two wheels with two 
long shifts fixed to the axles This was pushed into the pond and 
the shifts released thus tipping the chair up backwards Duck 
ing stools were used m England as late as the beginning of the 
19th cenlurv 

See W Andrews, Old Time Punishments (Hull, 1890) , A M Earle, 
Curious Punishments of Bsgoiu Days (Chicago, 1896) , W C Hazlitt, 
Faiths and Folklore (London, 1905) , Llewellynn Jcwitt in The Reli 
quary, vols 1 and 11 (1860-62) , Gentleman s Magazine for 1732 


DUCKWEED, the common botanical name for species of 
lemna (family Limnaceae) which form a green coating on fresh 
water ponds and ditches The 
plants are of extremely simple 
structure and are the smallest and 
least differentiated of flowering 
plants They consist of a so 
called “frond” — a flattened green 
more or less oval structure 
which emits branches similar to 
itself from lateral pockets at 
or near the base From the 
under surface a root with 
well developed sheath grows 
downwards into the water The 
flowers which are rarely found 
in Britain, are developed in one 
of the lateral pockets The 
inflorescence is very simple, 
consisting of one or two male 
flowers each comprising a single 
stamen, and a female flower com 
prising a flask-shaped pistil The 
family to which they belong is 
regaided as representing a very 
reduced type perhaps allied to 
the Aroids 

Besides Lemna, other genera 
representative of the family are 
Sptrodcla, with several roots, and 
Wolffia and If olffulla, with no Duckweed (lemna minor) or 
roots In Great Britain three spe r™ 

Cies of Lemna occur, the lesser WH1CH FL0AT 0N THE water 
duckweed (L minor), the gibbous allowing the roots to hang 
duckweed (L gibba), and the loosely 
ivy leaved duckweed (L trisulca), the greater duckweed (Spiro 
dela polyrrhiza ) is also found All the foregoing are distributed 
widely throughout tht world In Great Britain the family is 
further represented by Wolffia arrhza, m which the rootless 
fronds are only in long, it is the smallest of British flower 
ing plants In North America eight duckweeds occur, including all 
those found in Great Britain, there are also tliae species each of 
Wolffia and Wolffiella Wolffia punctata, with fronds only -ifoni 
to in long, is one of the most minute of all flowering plants 

DUCKWORTH, SIR JOHN THOMAS (1748-1817), 
British admiral, was bom at Leatherheid, Surrey, on Feb 28, 
174S, and entered the navy in 1759 He shared m the three 
days’ naval engagement in which the Brest fleet was defeated 
(June 1, 1794), and received a gold medal and the thanks of 
parliament In March 1801 he was the naval commander of the 
combined forte which reduced the island? of St Bartholomew and 
St Martin, a service for which he was rewarded with the Order 



of the Bath and a pension of Zi,ooo a year Promoted to be vice 
admiral of the blue, he was appointed in 1804 to the Jamaica 
station Two years later, while cruising off Cadiz with Lord 
Collingwood, he was detached with his squadron to pursue a 
French fleet that had been sent to the relief of Santo Domingo 
He came up with the enemy on Teb 6, 1806, and, after two hours’ 
fighting, mflicltd a signal defeat, capturing three of their five 
vessels and stranding the othei two In 1807 he was again sent 
to the Mediterranean to watch the movements of the Turks In 
command of the “Royal George” he forced the passage of the 
Dardanelles, but sustained considerable loss on his return In 
1815 he was appointed to the chief command at Plymouth, which 
he held until Ins dcith on April 14, 1S17 

See Naval Chronicle, win , Ralfc's Naval Biography, u 

DUCLAUX, AGNES MARY FRANCES (1837- ), 

English poet and critic (nee Robinson), was boin at Leamington 
on Feb 27, 1857 In 1888 she married Jamts Darmcstetcr (q v ), 
and in 1901, after his death, fimile Duclaux, director of the 
Pasteur institute She published several volumes of poetry, includ- 
ing A Handful of Honeysuckle (1878), The New Arcadia and 
other Poems (1884) , Am Italian Garden (1886) , Collected Poems, 
Lvncal and Narrative (1902), and The Return to Nature, Songs 
and Symbols (1904) 

Madame Duclaux s best known prose works are a monograph on 
Emily Bronte (1883) , the life of Erntst Renan (1897) , The Lnd of 
the Middle Ages (18S8), “Froissart’ (1894) in the Grands iertvams 
Jraiifais, he d Emile Duclaux (1907), Mudamt de Sivigni (1914) 
La Pensie de Robert Browning (1922) and A Portrait of Pascal 

(1927) 

DUCOS, PIERRE ROGER (1747-1816), French politician, 
was born at Dax Despite his lack of ability, he ascended the 
highest rungs of the political ladder from the day when he be- 
came member of the council of the Tive Hundred serving suc- 
cessively as a director, consul and vice president of the Senate 
He ibandoned Napoleon in 1814, but was himself exiled m 1816 
He died at Ulm in March 1816 

DUCTLESS GLANDS, in anatomy, glands m the body 
having no ducts or canals for conveying away their products, 
which, known as internal secretions, pass directly into the veins 
or lvmphatics Among these structures are the spleen, adrenals, 
thyroid gland parathyroids, thymus and the carotid and coccygeal 
bodies In addition lymphatic glands are described under lym 



Fig 1 — the spleen visceral aspect 
phatic system (qv), and pineal and pituitaiy bodies under bran^ 


The human spleen is an oval, flattened gland, of a dull purple 
colour, and about 5m long by three broad, situated in the upper 
and back part of the left side of the abdominal cavity The ex 
ternal xurfacL is convex to adapt it to the concavity of the dia 
phragm, against the posterior part of which it lies, external to 
the diaphragm is the pleural cavitv, and more externally still, the 
ninth, tenth and eleventh ribs The internal surface is divided by 
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a prominent ridge into a gastric or anterior and a renal or posterior 
surface Probably, the shape of the spleen varies -.omewhat from 
time to time The gastric surface is concave Lo fit the fundus of 
the stomach, while just in front of the ridge separating the gastric 
and renal surface is the hilum, where the vessels enter and leave 
the organ The renal surface is moulded on to the upper part of 
the outer border of the left kidney and just reaches the left adrenal 
bodv The borders of the spleen usuallv show two or more notches 
The whole spleen is surrounded by peritoneum, which is reflected 
off on to the stomach and the kidney Small accessory spleens 
are fairly often found in the neighbourhood though, possibly, 
some of these may be haemo lymph glands (see Lymphatic Sys 

Mi roscopically the spleen has a hhro-elastic coat in which in 
voluntarv muscle is found (fig 2) This coat sends fine trabeculae 
into the organ subdi idmg it into minute compartments, m which 
the red highly vascular, spleen pulp rs contained Thi= pulp con 
tains small spherical masses of adenoid tissue (.Malpighnn cor 
pusclesj, situated on the terminal branches of the splenic blood 
vessels, numerous red blood corpuscles, lymphocytes and endo- 
thelial cells, the last often containing pigment granules or fat 
The arteries in large part open into spaces, which give origin to 
the veins 

Embryology — The spleui is developed m the dorsal mesogas 
trium (jte CorioM and Serous Mimbranes) from the mesen- 
chvme, or tnat portion of the mesoderm the cells of which he 
scattered in a matrix Lirge lymphoid cells are early seen among 
those of the mesenchvme, proinblv bung derived from the 
coelomic epithelium The network ot tM spleen seems certainly 
to he derived from cells of the mesenchyme which lose their nuclei 

Comparative Anatomy — The spleen is regarded as the re 
mams ol a in ias of lymphoid tissue winch, m a generalised type of 
vertebrate, stretched all along the aliment iry canal It is absent as 
a distinct gland in the Amnia and Cyclostomita In the fishes it 
is closely applied to the U shaped stomach and m some of the 
Elasmobranchs, eg, the basking and porbeagle sharks it is di 
vided into small lobules In Protoptcrus (Dipnoi) it is enclosed 
within the walls of the stomach In frogs and toads ( \mphibia) it 
is a spherical mass close to the rectum, end is derived from .a 
different pirt of the original mass, already mentioned to that 
which persists m oLhcr vertebrates In the Iguana (Reptiha) the 
organ has many notches, each corresponding to the point of en 
trance of a vessel In mammals the notches when present also 
frequently correspond to the points of entrance of arteries at the 
hilum The Monotremata and Marsupialia have curious Y sh iped 
spleens As a rule flesh eatmg animals have larger and more 
notched spleens than vegetable feeders, though among the Cetacea 
the spleen is rel ilively very small 

ADRENAL GLANDS 

The adrenal glands or suprarenal capsules are two conical bodies, 
flattened from before backward, resting on the upper poles of the 
kidneys close to the sides of the vertebral column, each has a 
concave base which is in contact with the kidney On the anterior 
surface is a transverse suku' or hilum from which a large vein 
emerges The arteries are less constant m their points of entry 
The glands are entirely retro peritoneal In a vertical transverse 
section oath gland is seen to consist of two parts, cortical (yellow) 
and medullary (red) The cortical substance is composed of 
tolumns of cells, separated by a stroma The medullary part con 
si5ts of smalt islets of cells, which resemble columnar epithelium 
lying among Venous sinuses, these cells are in tlose connection 
with (he sympathetic nerve filaments from the great sul ir plexus 
a Embryology — The guieraily accepted view is that the corti 
cal substance is derived fom the coelomic epithelium covering the 
mesoderm of the upper (cephalic) portion of the Wolffian body 
and corresponds to the nephrostomes of mesoncphridul tubules 
(see Urinary Svstfm), while the medullary part grows out from 
the sympathetic ganglia and so is probably ectodermal in origin 
In the early human embryo the adrenals uie larger thin the kid- 
neys and at birth they ire proportionately much lirgir than in 
the adult 


Comparative Anatomy — Adrenals are unknown in Am 
phioxus and the Dipnoi In the Cy clostomata (h igs and lampreys ) 
they are said bv some to arise in (onnection with the cephalic 
pirt of the pronephros, though other writers deny their presence 
altogether In the Elismobr inchs and Holocephali the medul 
lary and cortical parts are apparently distinct, the former being 
represented bv a series of orguis situated dose to the intercostal 
arteries, while the litter may be either meclnn or paired, and, be 



mg placed between the kidneys, are often spoken of as interrenals 
In the Amphibia the glands are sunk into the surface of the ]• id 
ney In reptiles and birds they are long lobulated bodies lying 
close to the testis or ovary In the lower mammals they are not 
as closely connected with the kidney*, as they irt in man, and 
their shape is usually oval or spherical 

THE THYROID GLAND 

The thyroid body or gland is a deep red glandular mass consist 
mg of two lobes which lie one on each side of the upper part of 
the trachea and lower part of the larynx, these are joined across 
the middle line by the isthmus which lies in front of the second and 
third rings of the triehe 1 The gland is relatively larger in women 
and children than m men It is enclosed in a capsule of cervical 
fascia and is supplied by the superior and inferior thvroid arteries 
Microscopically, the gland consists of closed tubular alveoli filled 
with colloid material, and lined by cuboielal epithelial cells un 
supported by a basement membrane The lymphatic vessels arc 
large and numerous, and contain the same colloid as the ah eoh 
Accessory thyroids close to the mam gland, are often found 

Embryology — The median part of the gland is developed 
from the thyro glossal duet which grows down in the middle line 
from the junction of the buccal and pharyngeal parts of the tongue 
(7 v ), between the first and second branchial arches The de 
velopment of the hyoid hone obliterates the middle part of the 
duct, leaving its upper part as the foramen caecum of the tongue, 
while its lower part bifurcates The lateral parts of the gland are 
developed from the entoderm of the fourth visceral clefts, and, 
joining the median pirt, lose thur pharyngeal connection 

Comparative Anatomy— The uidostyle or hypobranchial 
groove of Tunicata and Acrama is regarded as the first appear- 
ance of the median thyroid, this is a median entodermal groove in 
the floor of the pharynx, secreung a glairy fluid m which food 
particles become entangled and so pass into the intestine In the 
larval lamprey the connection with the pharynx is present, but m 
the adult as m all adult vertebrates, this connection is lost In 
Elasmobranchs the single median thyroid lies close to the man- 
dibular sy mphv sis, but in Tcleostei it is p ured In Dipnoi there is 
also an indication of 1 division into two lobes I11 Amphibia the 
thvroid forms numerous vesicles close to the anterior end of the 
pericardium In Reptiha it lies close to the trachea, md in 
Cheloma and Crocodihq is paired In birds it is also paired and lies 
near the origin of the carotid arteries In Mammalia the lateral 
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lobes make their lirst appeal ince In the lower orders ot this 
class the isthmus is oitun absent 


PARATHYROID GLANDS 

These little ov il bodies arc two on each side The upper pur is 
embedded in the th>roid at the levd of the lower border of the 
cricoid cartilage, while the lower pair mav be embedded in the 
lateral lobes of the thyroid or he below in relition to the inferior 
thyroid veins Ihev are otten very difficult to find in the adult 
Microscopically they consist of solid misses of epithelioid cells 
with numerous blood vessels, while, embedded in their periphery, 
are often masses of thvmic tissue including the concentric cor 
puscles of Hassall They are developed from the entoderm ol the 
third and fourth branchial giooves 
Paralliyi olds have been found m the orders of Primates, 
Cheiroptera, Lirnivora, Ungulata and Rodcntu among the Mim 
malia, and also in birds In the other classes of vertebrates little 
is known of them 

THE THYMUS GLAND 


The thymus is a light pink gland, consisting of two unequal 
lobes, which lies m front of the pericardium and great vessels, it 
also extends up into the root of the neek to within a short distance 
of the thyroid gland It continues to grow until the second vear of 
hie after which it remains stationary until puberty, when it 
usually atrophies and is represented by a mass of fat Each lobe 
is divided up by areolar tissue, and, microscopically, the lobules 
consist of a cortical and medullary part The cortex resembles in 
structure a lymphatic gland ( sa Lvmpiiatic Si stem ) In the 
medulla the lymphoid cells are fewer, and nests of epithelial cells 
are found (concentric corpuscles of Hassall) The vascular supply 
is derived from all the vessels in the neighbouihood, the Iym 
phatics are very large and numerous, but the nerves, which come 
from the sympathetic and vagus, are tew and small 

Embryology — The thymus is formed from a diverticulum, on 
each side, from the entoderm lining the thud branchial groove, 
but the connection with the phar- 
ynx is soon lost The lymphoid I 
cells and concentric corpuscles 
are probably derived from the 
original cells lining the divertic- 
ulum 

Comparative Anatomy — 

The thymus is always a paired 
gland In most fishes it nses from 
the dorsal part of all five 
branchial clefts, m Lepidosiren 
(Dipnoi), from all except the 
first in Urodela from third 
fourth and fifth, and in Anura I 
from the second only In all | 
fishes, including the Dipnoi, it ii 
placed dorsally to the gill arches 
on each side In Amphibia it is 
close to the articulation of the I 
mandible In Reptiha it lies along , 
the carotid artery, but in young 
crocodiles it is lobulated and ex- I 

tends all along the neck, as it does ' ! v „, 

m birds lying close to the side of FuTj --right' and "left supra 
the oesophagus In mammals the renal bodies showing the an 
Marsupials are remarkable for terior surfaces 
having a well developed cervical as well as thoracic thymus In 
some of the lower mammals the gland does not disappear as early 
as it does in man 

CAROTID BODIES 



These are two small bodies situated between the origins of the 
external and internal carotid arteries Microscopically they are 
divided into nodules or cell balls by connective tissue, and these 
closely resemble the structure of the parathyroids, but are with- 
out any thymic tissue The blood-vessels in their interior are large 
and numerous It is beheved that they are part of the sympathetic 
system 


COCCYGEAL BODY 

This is i median body, the size of a pea siluitLd m front of the 
apex of the. coccy x and betwi en the inst itions of the levaturcs am 
muscles It rest ml ill s the c irotid body in its microscopical struc 
lure but is not so viscuhr Concentric corpuscles, life those ot 
the thymus have been recorded in it Of its embryology and i om 
pxraliit lnatomy lit tie is known Probably it is sympathetic m 
origin (Tor lurthcr information i u Endocrinologv ) 

Bibuolraihv— Q uuns t nalomv, v>l i OrjoR) , McMurnch’s 
Deielopnit nt of Ih, Hunan Bndy (1906), Wiedcrsheim’s Vergleich 
inat der ftirbdticre ejena, 1898) 

DUDDELL, WILLIAM DU BOIS (1872-1917), British 
electrical engineer, w is born in 187’ because of his delicate 
health Duddell was educatid at Cannes and as a child he showed 
signs of great mcchimcal ingenuity lit served his apprenticeship 
as an engineer at Colchester III iS9j he went to the City and 
Guilds Institute, where he staved foi some years because of the 
ficilities for experimental work L'dcr he had an office of his 
own m Victoria street, London Duddell showed an extraordinary 
gift for desigmng and constructing apparatus Ills first and 
probably his most notable instrument w is the Duddell gnlvanom 
eler or oscillograph (Su Instruments, Electricai ) While 
carrying out observations on the resistance of the electric arc, the 
results of which were published m the Proceedings of the Royal 
Society (1901), he discovered the “singing arc,’ which led even 
tually to the development of the Foulscn arc In connection with 
this work he designed and constructed a mechanical high fre- 
quency alternator giving i’oooo cycles per sec Duddell also 
designed a thermo ammeter (see Instruments, Electrical), 
which he used in his work on radio telegraphy He was F R S 
and held office in several learned societies Duddell died on Nov 
4. I9U 

DUDERSTADT, town, Prussian province of Hanover, Ger 
many, situated in a beautiful and fertile valley (formerly called 
Goldene Mark) watered by the Hahle and on the railway Wulftin 
Leincfelde Population 6,950 Duderstadt was founded by 
Henry I (the Fowler) in 929, passed later to the monastery of 
Quedlinburg, and then to Brunswick It was a member of the 
Hanseatic League, and during the Thirty Years’ War became a 
stronghold of the Imperialists It was taken by Duke William 
of Weimar in 1632, m 1761 its walls were dismantled, and it passed 
finally m 1866 With Hanover to Prussia It is an interesting 
mediaeval town with many ancient buildings Theie are two 
beautiful Gothic churches of the 14th century It makes gloves 
hats, paper, cigars and bricks, it has also a trade in singing birds 

DUDEVANT, ALA see Sand, George 
DUDLEY, BARONS AND EARLS OF The holders of 
these English titles are descended from John de Sutton (c 1310- 
59) of Dudley Castle, Staffordshire, who was summoned to parlia 
ment as a baron m 1342 Sutton was the son of another John de 
Sutton, who had inherited Dudley Castle through his marnnge 
with Margaret, sister and heiress of John de Soinery (d 1321), 
he was called Lord Dudley, or Lord Sutton of Dudley, the latter 
being doubtless the correct form However, his descendants, the 
Suttons, were often called by the name of Dudlev, and from 
John Dudley of Athenngton, Sussex, a younger son of John 
Sutton, the 5th baron, the earls of Warwick and the earl of 
Leicester of the Dudley family are descended 

John Sutton or Dudley (c 1400-87), the 5th baron, was first 
summoned to parliament m 1440, having been viceroy of Ireland 
from 1428 to 1430 He died on Sept 30, 1487 He was succeeded 
as; 6th baron by his grandson Edward (c 1459-1532), and one 
of his sons, William Dudley, was bishop of Durham from 1476# 
until his death in 1483 His descendant Edward Sutton or Dudley, 
the qth*baron (1567-1643), had several illegitimate sons Among 
them was Dud Dudley (1599-1684), who in 1665 published 
Metallum Martts, describing a process of making iron with “pit- 
coale, sea coale, etc ” which was put in operation at his father’s 
ironworks at Pensnet, Worcestershire of which he was manager 
During the Civil War he was a colonel m the army of Charles I 

Dying without lawful male issue in June 1643, the gth baron 
was succeeded in the barony by his grand-daughter, Frances 
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(1611-97), she married Humble Ward ( c 1614-70), Ihe son of 
a London goldsnnlh, who was irnlLd Baron Ward of Birming 
ham m 1644 Their son Edwtrd (165I-1701) succeeded both to 
the baruny of Dudley and to that of Ward but these were sepa- 
rated when his grandson William died unmarried in May 1740 
The baron> of Dudlc> passed to a nephew, Tcrdinando Dudley 
Lea, falling into abe)ance on his death in Oet 1757, that of 
Ward passed to the heir male, John Ward (d 1774), a descendant 
of Humble Ward In 1764 Ward was eieated Viscount Dudley, 
and m April 1823 his grandson John William Ward (1781-183,), 
foreign minister in 1827-2S, became the 4th viscount He was 
created Viscount Ednim and earl of Dudle> in 1827, and when he 
died unmarried on March 6, 1830, these titles beeame extinct 
His barony of Ward, however, pissed to William Humble Ward 
(1781-1835), whose son, William (1817-85) was created Viscount 
Ednam and carl of Dudley in i860 The 2nd earl of Dudley m 
this creation was the latter’s son William Humble (b 1866), 
who was loid lieutenant of Ireland from 1902 to 1906, and gov 
ernor general of Austiaha from 1908 to 1911 He died in 1932 

See H S Grazeb rook m the Herald and Genealogist, vols 11 , v and 
vi , in Notes and Queries, 2nd senes, vol xi , and m vol ix of the 
publications of the William Salt Society (1888) 

DUDLEY, EDMUND (c 1462-1510), minister of Henry 

VII of England, was a son of John Dudley of Atherington, Sussex, 
and a member of the great baronial family of Sutton or Dudley 
After studying at Oxford and at Gray’s Inn, Dudley came under 
the notice of Henry VII He and his colleague Sir Richard Emp 
son (q v ) are called fiscales indices by Polydore Vergil, and their 
extortions made them bitterly hated Dudley, who was speaker 
of the House of Commons in 1504, amassed a great amount of 
wealth for himself, and possessed large estates in Sussex, Dorset 
and Lincolnshire When Henry VII died in April 1509, he was 
thrown into prison by order of Henry VIII and charged with the 
crime of constructive treason, being found guilty and attainted 
He was executed on Aug 17 or 18, 1510 Dudley’s nominal crime 
was that during the last illness of Henry VII he had ordered his 
friends to assemble in arms m case the king died, but the real 
reason for his death was the unpopularity caused by his avarice 
During his imprisonment he sought to gain the favour of Henry 

VIII by writing a treatise in support of absolute monarchy called 
The Tree of Commonwealth (printed privately, in Manchester 

1859) 

See Francis Bacon, History of Henry VII edit J R Lumby 
(1881), and J S Brewer, The Reign of Henry VIII, edit J 
Gairdner (1884) 

DUDLEY, SIR ROBERT (1573-1649), titular duke of 
Northumberland and earl of Warwick, English explorer, engineer 
and author, was the son of Robert Dudley, earl of Leicester (qv), 
the favourite of Queen Elizabeth His mother was Lady Doug- 
las Sheffield, daughter of Thomas, first Baron Howard of Effing- 
ham Leicester, who deserted Lady Doughs Sheffield for Lettice 
Knollys, widow of the first earl of Essex, denied that they were 
married Her son Robert was born m May 1573, was recognized 
by Leicester, and sent to Christ Church, Oxford, in 1587 He in- 
herited all Leicester's property under the earl’s will at his death in 
i 588 , and in the following year the property of Ambrose Dudley, 
eari of Warwick In 1594 he made a voyage to the West Indies, 
and m 1596 he took part in the expedition to Cadiz and was 
kmghted After the death of Elizabeth he endeavoured to secure 
recognition of his legitimacy, and of his nght to inherit the titles 
of his father and uncle The proceedings were quashed by the Star 
Chamber In 4605 he obtained leave to travel abroad, and went 
•to Italy accompanied by the beautiful Miss Elizabeth Southwell, 
daughter of Sir Robert Southwell of Woodnsxng, m the dress of 
a page When ordered to return home and to provide for his de- 
serted wife and family, he refused, was outlawed, and his prop 
erty was confiscated On the continent he avowed himself a 
Roman Catholic, married Elizabeth Southwell at Lyons, and en- 
tered the service of Cosimo II , grand duke of Tuscany He was 
employed in draining the marshes behind Leghorn, and in the 
construction of the port In Italy Dudley was known as Duca di 
Nortombrla and Conte di Warwick He died near Florence on 


Sept 6, 1649 His deserted wife, Alicia, was created duchess of 
Dudley by Charles I in 1644, and ditd in 1670, when the title 
beeame extinct Dudleys chief eluin to remembrance is the 
magnificent Arcano del mare (Florenie, 3 vols 1645-1646 re- 
printed 2 vols 1661) a collection of all the naval knowledge of 
the age, remarkable for a seheme for the construction of a navy 
in five rates which Dudley designed and described 
See G L Craik Romance of the Peerage (London, 1848-1850), 
vol 111 Sir N H Nicolas Rtpoil of Proceedings on the Claim to 
the Baronv of Lisle (London, 1829), and The Italian Biography 
of Sir R Dudley, by Doctor Vaughan Thomas 

DUDLEY, THOMAS (1576-1653), British colonial gover 
nor of Massachusetts, was born in Northampton, England, in 
1576, possibly a member of the elder branch of the family to 
which Robert Dudley earl of Leicester, belonged He was the 
son of a country gentleman of some means and high standing 
was captain of an English company m the French expedition of 
1597, serving under Henry of Navarre, and eventually became the 
steward of the earl of Lincoln’s estates, which he managed with 
great success for many yeirs Hiving been converted to Pun 
tamsm, he became an advocate of its strictest tenets About 1627 
he associated himself with other Lincolnshire gentlemen who in 
1629 entered into an agreement to settle in New England pro 
vided they were allowed to take the charter with them This pro 
posal the general court of the Plymouth Company agreed to, and 
in April 1630 Dudley sailed to America in the same ship with 
John Wmthrop, the newly appointed governor Dudley himself 
at the last moment being chosen deputy governor m place of 
John Humphrey (or Humfrey), the earl of Lincoln’s son in law, 
whose departure was delayed Dudley was for many years the 
most influential man m the Massachusetts Bay Colony, save Win 
throp, with whose policy he was more often opposed than in 
agreement He was deputy governor m 1629-34, in 1637-40, in 
1646-50 and in 1651-53, and was governor four times, m 1634, 
1640, 1645 and 1650 Soon after his arrival in the colony he 
settled at Newton (Cambridge), of which he was one of the 
founders, he was also one of the earliest promoters of the plan 
for the establishment of Harvard college Wmthrop’s decision 
to make Boston the capital instead of Newton precipitated the 
first of the many quarrels between the two, Dudley’s sterner and 
harsher Puritanism, being in strong contrast to Wmthrop’s more 
tolerant and liberal views He was an earnest and persistent 
heresy hunter — not only the Antinomians, but even such a good 
Puritan as John Cotton, against whom he brought charges, feel 
ing the weight of his stern and remorseless hand His position he 
himself best expressed in the following brief verse found among 
his papers — 

Let men of God in courts and churches watch 

O’er such as do a Toleration hateh, 

Lest that ill egg bring forth a Cockatrice 

To poison all with heres> and vice 
He died at Roxbury, Mass , on July 31, 1653 
See Augustine Jones, Life and Work of Thomas Dudley, the Second 
Governor of Massachusetts (1899) , and the Life of Mr Thomas 
Dudley, several times Governor of the Colony of Massachusetts, 
written as is supposed by Cotton Mather, edited by Charles Deane 
(1870) Dudlej’s interesting and valuable "Lettei to the Countess 
of Lincoln,” is reprinted in Alexandei Young’s Chronicles of the 
Planters of the Colony of Massachusetts Bay (1846), and in the New 
Hampshire Historical Societj Collections, vol iv (1834), G K Koues, 
Thomas Dudley, Governor of Massachusetts (Boston, 1914) 

His son Joseph Dudley (1647-1720), colonial governor of 
Massachusetts, was born in Roxbury, Mass , on Sept 23, 1647 
He graduated at Harvard college m 1665, became a member of 
the general court, and m 1682 was sent by Massachusetts to 
I ondon to prevent the threatened revocation of her charter by 
Charles II There, with an eye to his personal advancement, he 
secretly advised the king to annul the charter, this was done, and 
Dudley, by royal appointment, became president of the pro- 
visional council With the advent of the new governor, Sir 
Edmund Andros, Dudley became a judge of the superior court 
and censor of the press Upon the deposition of Andros, Dudley 
was imprisoned and sent with him to England, but was soon set 
free In 1691-92 he was chief-justice of New York, presiding 
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over the court that condemned Leisler and Milbuin Returning 
to England in i6q^,, he was lieutenant governor of the IsIl of 
Wight and a member of parliament, and m 170.., after a long 
intrigue, secured from Queen Anne a commission as governor of 
Massachusetts serving until 1715 His administration was marked 
particularly in the earlier years, by ceaseless conflict with the 
general court, from which he demanded a regular fixed salary 
instead of an annual grant He was active in raising volunteers 
for the so called Queen Anne’s War He was accused by the 
Boston merchants, who petitioned for his removal, of being in 
league with smugglers and illicit traders, and in 1708 a bitter 
attack on his administration was published m London entitled 
r/ic Deplorable State of New England by reason of a Covetous 
and Tieacherous Governor and Pusillanimous Counsellors His 
character may be best summed up in the words of one of his sue 
cessors, Thomas Hutchinson, that ‘ he had as many virtues as can 
consist with so great a thirst for honour and power” He died at 
Roxbur> on April 2, 1720 

See Everett Kimball, The Public Life of Joseph Dudley (1911), 

J G Palfrev, History of New England, vol iv (1875) , and the 
Massachusetts Historical Society, Collections, senes 5, vol vi (1S79) 

Joseph Dudley’s son, Paul Dudley (1675-1751), graduated 
at Harvard in 1690, studied law at the Temple in London, and 
bccime attorney general of Massachusetts (1702-18) He was 
associate justice of the superior court of that province from 
1718 to 1745, and chief justice from 1745 until his death He 
was a member of the Royal Society (i ondon), to whose Ttans 
actions he contributed several valuable papeis on the natural 
history of New England, and was the founder of the Dudleian 
lectures on religion at Harvard 

DUDLEY, market town, county and parliamentary borough, 
Worcestershire, England, in a portion of that county enclaved in 
Staffordshire, 8 mi NW of Birmingham and 121 mi NW of 
London by the L M S Ry , also served by the G W R> and on 
the Birmingham and Stourbridge canals Pop (1938) 61,600 
Area 6 sqmi Dudley stands on a ridge m the Black Country, 
in which are ironworks and coal mines The “ten yard” coal, in 
the neighbourhood, is the thickest seam worked in England Lime- 
stone, for burning, and dolerite, for road metal, are extensive* 
ly quarried, while iron and brass foundries and engineering and 
brickworks are the chief industries The principal buildings 
are the churches of the six parishes of the town, the council 
house (1935), the town hall (1928), county court, free libraries, 
grammar school, girls’ school, technical school, teachers’ tram 
mg college, the Guest hospital (founded by Joseph Guest 1868) 
and a dispensary The town is noted for the excellent Silurian 
fossils obtained from the limestone quarries of Dudley Castle 
and Wren’s Nest To the north of the town, on Dudley Castle 
hill, are extensive remains of an ancient castle, surrounded by 
beautiful grounds open to the public The view from the castle is 
remarkable The whole district is seen to be set with chimneys, 
pit-buildings and factories, and at night the glare of furnaces re 
veals the tireless activity of the Black Country Dudley and its 
environs are connected by a bus system 

Brierley Hill, urban district and market town, 2$ mi S W of 
Dudley, on the GW Ry , m Kmgswinford parliamentary divi 
Sion, Staffordshire, and on the nver Stour and the Stourbridge 
and Birmingham canals, is an important industrial centre, pro- 
ducing coal, fire clay and glass Pop (1938) 46,360 Between 
here and Dudley are the ironworks of Roundoak and Nether- 
ton, a suburb of Dudley Three miles west of Dudley is Rings 
winford (in Bnerley Hill urban district), a mining township, 
with large brickworks, giving name to a parliamentary division 
of Staffordshire The parliamentary borough of Dudley returns 
one member 

In mediaeval times, Dudley (Dudelet) depended on the castle, 
which is mentioned in the Domesday Survey Before the Con- 
quest Earl Eadwine held the manor, which in 1086 belonged to 
William EitzAnsculf, from whom it passed to Fulk Paynel, aftei- 
wards to the Somerys Suttons and Wards, and their descendants, 
the present earls of Dudley The first mention of Dudley as a bor 
ough occurs in an inquisition taken after the death of Roger de 


Somery m 1272 In 1865 Dudley was incorporated Before that 
time it was governed by a high and low bailiff, appointed every 
ycai at the court leet of the manor Roger de Somery evidently 
held a market by prescription in Dudley tufore 1261, in which 
year he came to terms with the dean of Wolveiliampton, who had 
set up \ market in Wolveihampton According to the terms of 
the agreement the dean might continue his market on condition 
that Roger and his tenants should be free from toll there Two 
fairs, on Sept 21 and April 21, were granted in 1684 to Edward 
Lord Ward, lord of the manor Dudley was represented m the 
parliament of 1295, but not again until the Reform Act of 1832 
Mines of sea coal in Dudley are mentioned as early as the reign 
of Edward I, and by Lhc beginning of the 17th century mining 
had become an important industry 

DUDO or DUDON (fl c 1000 ), Norman historian, was dean 
of St Quentin, where he was born about 965 Sent in 986 by 
Albert I count of Vermandois, on an eirand to Richard I , duke 
of Normandv, he spent some years in that country During a 
second stay m Normandy Dudo wrote his history of the Nor 
mans, a task which Dukt Richud I hid urged him to undertake 
Very little else is known about his life, except that he died before 
1043 Written between 1015 and 1030, his Historia Norman- 
norum, or Librt III de mot thus et actis primorum Normanmae 
ducum, was dedicated to Adalberon, bishop of Laon Dudo ap 
peirs to have obtained his information from oral tradition, much 
of it being supplied by Raoul, count of Ivry, a half-brother of 
Duke Richard I Consequently the llistona partakes of the 
nature of a romance, nevertheless, J Lair and J Steenstrup, 
while admitting the existence of a legendary element, regard the 
book as of considerable value for the history of the Normans 
The Historia, which is written alternately in prose and m verse 
of several metres, is divided into tour parts, and deals with the 
history of the Normans from 852 to the death of Duke Richard I 
in 996 It was largely used by William of Jumieges, Wace, Robert 
of Torigm, William of Poitiers and Hugh of Fleury in compiling 
their chronicles, and was first published by A Duchesne m his 
Histonae Normannorum senptores anitqut, at Paris m 1619 An- 
other edition is in the Potrologta Latina, tome c\h of J P Migne 
(Pans, 1844 j, but the best is perhaps the one edited by J Lair 
(Caen, 1865) 

See E Dummler, “Zur Kntik Dudos von St Quentin” in the 
Forschutigen zur deutschen Geschichte, JJande vi and ix (Gottingen, 
1866) , G Wait?, “fiber die Quellen zur Geschichte dcr Bcgrlmdung 
der normanmschen Herrschaft m Frankreich,” in the Gottinger gel 
Anzeigeit (Gottingen, 1866) , J C H R Steenstrup, Normannerne, 
Band 1 (Copenhagen, 1876), J Lair, Elude critique el histortque sur 
Dudon (Caen, 1S65) , G Kortung, uber die Quellen dcs Homan de 
Rou (Leipzig, 1867) , W Wittenbach, Deiilsclilands Geschtchlsquellen, 
Band 1 (Berlin, 1904) , and A Molinier, Les Sources de I'hisloire de 
France, tome ii (Paris, 1902) 

DUDWEILER, a town of the Saar district of Germany, on 
the Sulzbach, 4 mi by rail N E from Saarbrucken It has exten- 
sive coal mines and ironworks and produces fireproof bricks 
Pop (1939) 25,061 

DUEL A prearranged encounter between two persons, with 
deadly weapons, in accordance with conventional rules, with the 
object of voiding a personal quarrel or of deciding a point of 
honour The first recorded instance of the word occurs m 
Coryate’s Crudities (1611), but Shakespeare has duello in this 
sense, and uses “duellist” of Tybalt in Romeo and Juliet In its 
earlier meaning of a judicial combat we find the word latinized 
jn the Statute of Wales (Edw 1 , Act 12), “Placita de terns m 
partibus tstts non habent termman per duellum ” The word duel 
is from Ital duello, Lat duellum — old form of bellum — from duo, 
two * 

Duels in the modem sense were unknown to the ancient world, 
and their origin must be sought m the feudal age of Europe The 
single combats recorded in Greek and Roman history and legend, 
of Hector and Achilles, Aeneas and Turnus, the Horatu and 
Curiatu, were incidents in national wars and have nothing m 
common with the modem duel 

It is, however, noteworthy that in Tacitus ( Germania, cap x) 
we find the rudiments of the judicial duel Domestic differ 
ences, he tells us, were settled by a legalized form of ‘combat 
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between the disputants, and when a war was impending a captive 
from the hostile tribe was armed and pitted against a national 
champion, and the issue of Lhe duel was accepted as an omen 
The judicial combat was a Teutonic institution, and it was m 
fact an appeal from human justice to the God of battles partly 
a sanction of the current creed that might is right, that the brave 
not only w ill win but deserve to win It was on these grounds that 
Gundobald justified against the complaints of a bishop, the 
famous edict passed at Lyons (ad 501) which established the 
wager of battle as a recognized form of trill It is God, he 
argued, who directs the issue of national wars, and in private 
quarrels wc may trust His providence to favour the juster cause 
Thus, as Gibbon comments, the absurd and cruel practice of 
judicial duels, which had been peculiar to some tribes of Germany, 
was propagated and established in all the monirchies of Europe 
from Sicily to the Baltic Yet in its defence it may bL urged that 
it abolished a worse evil, the compurgation by oath which put a 
premium on perjury, and the ordeal, 01 judgment of God, when 
the c mse was decided by blind chance, or more often by priest 
craft 

The J udicial Combat — Those who are curious to observe the 
formalities and legal rules of a judicial combat will find them 
described at length in the 28th book of Montesquieu’s Esprit des 
lots On these regulations he well remarks that, as there are an 
infinity of wise things conducted in a very foolish manner, so 
there are some foolish things conducted in a very wise manner 
I or our present purpose it is sufficient to observe the development 
of the idea of personal honour from winch the modem duel 
directly sprang In the ancient laws of the Swedes we find that 
if any man shall say to another, “You are not a man equal to 
other men,” or “You have not the heart ot a man,” and the other 
shall reply “I am a man as good as you,” they shall meet on the 
highway, and then follow the regulations for the combat What 
is this but the modern challenge? By the law of the Lombards 
if one man call another arga, the insulted party might defy the 
other to mortal combat What is arga but the dimmer J linger of 
the German student? Beaumanoir thus describes a legal process 
under Louis le Debonnaire The appellant begins by a declaration 
before the judge that the appellee is guilty of a certain crime , if 
the appellee answers that his accuser lies, the judge then ordams 
the duel 

From Germany the judicial combat rapidly spread to France, 
where it flourished greatly from the 10th to the 12th century, 
the period of customary law By French kings it was welcomed 
as a limitation of the judicial powers of their half independent 
vassals It was a form of trial open to all freemen and m certain 
cases, as under Louis VI , the privilege was extended to serfs 
Even the Church resorted to it not unfrequently to settle dis 
putes concerning church property Abbots and priors as ter- 
ritorial lords and high justiciaries had their share m the con 
fiscated goods of the defeated combatant, and Pope Nicholas 
when applied to m 858 pronounced it “a just and legitimate com- 
bat ” Yet only three years before the council of Valence had 
condemned the practice, imposing the severest penance on the 
victor and refusing the last ntes of the church to the vanquished 
as to a suicide 

Under Louis XII and Francis I we find the beginnings of 
tribunals of honour The last instance of a duel authorized by the 
magistrates, and conducted according to the forms of law, was 
the famous one between Frangois de Vivonne dc la Chataignene 
and Guy Chubot de Jamac The duel was fought on July 10, 1547, 
m the courtyard of the chateau of St Germain cn Laye, m the 
presence of the king and a large assembly of courtiers It was 
memorable m two ways It enriched the French language with a 
new phrase, a sly and unforeseen blow, such as that by which de 
Jarnac worsted La CMtaignene, has since been called a coup de 
Jarmc And Henry , gneved at the death of his favourite, swore 
a solemn oath that he would never again permit a duel to be 
fought This led to the first of the many royal edicts against 
duelling By a decree of the council ot Trent (cap xix ) a ban 
was laid on “the detestable use of duels, an invention of the devil 
to compass the destruction of souls together with a bloody death 


of the body ” 

Trial by Battle in England — In England, it is now generally 
agreed, the wager of battle did not exist before the time of the 
Norman Conquest Some previous cxtmplcs have been adduced, 
but on examination they will be seen to belong rather to the class 
of single combats between the champions of two opposing armies 
By the laws of William the Conqueror the trial by battle was onlv 
compulsory when the opposite parties were boLh Norm ins, in 
other cases it wis optional As the two nations weie gradually 
merged into one, this form of trial spread, and until the reign of 
Henry II it was the only mode for determining a suit for the re- 
covery of land The method of procedure is admirably described 
by Shakespeare m the opening scene in Richard II , where Htnry 
of Bohngbroke, duke of Heieford, chillenges Thomas, duke of 
Norfolk, in the mock-heroic battle between Horner the Armouier 
and his man Peter in Henry VI , and by Sir W Seott in the Fair 
Maid of Perth, where Henry Gow appears before the king as tne 
champion of Magdalen Proudfute 

The judicial duel never took root m England as it did in France 
In civil suits it was superseded by the grand assize ot Henry II , 
md in the cases of felony by indictment at the prosecution of the 
crown One of the latest instances occurred in the reign ot 
Elizabeth, 1571, when the lists were actually prepared and the 
justices of the common pl< as appeared at Tothill Helds as umpires 
of the combat Fortunately the petitionei failed to put m an 
appearance, and was consequently non-suited (see Spelman 
Glossary, sv “Campus’; As late as 1S17 Lord Ellenborough, 
m the case of Thornton v Ashford, pronounced that “the genenl 
law of the land is that there shall be a trial by battle in cases of 
appeal unless the parly brings himself withm some of the ex- 
ceptions” Thornton was accused of murdering Mary Ashford, 
and claimed his right to challenge the appellant, the brother of 
the murdered girl, to wager of battle His suit was allowed, and, 
the challenge being refused, the accused escaped Next year the 
law was abolished (sg Geo III, c 46; 

The Duel of Honour, — We are justified, then, in dating the 
commencement of duelling from the abolition of the wager of 
battle The causes which made it indigenous to fnnee aic 
sufficiently explained by the condition of society and the national 
character As Buckle has pointed out, duelling is a special de 
velopment of chivalry, and chivalry is one of the phases of the 
protective spirit which was predominant in Trance up to the time 
of the Revolution The third chapter of d’Audiguier’s Ancien 
usage des duels is headed, “Pourquoi les seuls Trangais se battent 
en dueL” English literature abounds with allusions to this char- 
acteristic of the French nation Lord Herbert of Cherbury, who 
was ambassador at the court of Louis XIII , says, “There is scarce 
a Frenchman worth looking on who has not killed his man in a 
duel ” 

Duels were not common before the 16th century Hallam 
attributes their prevalence to the barbarous custom of wearing 
swords as a part of domestic dress, a fashion which was not intro- 
duced till the later part ot the 15th cenlury In 1500 the states 
general at Orleans supplicated Charles IX to put a stop to 
duelling Hence the famous ordinance of 1566, drawn up by the 
chancellor de 1 Hopital, which served as the basis of the successive 
ordinances of the following kings Under the frivolous and san 
gumary reign of Henry III , “who was as eager for excitement 
as a woman,” the rage for duels spread till it became almost an 
epidemic In 1602 the combined remonstrances of the church 
and the magistrates extorted from the king an edict condemning 
to death whoever should give or accept a challenge or act as 
second But public opinion was revolted by such rigour, and 
the statute was a dead letter Fontenay-Mareuil says, m his Mi 
moires, that m the eight years between 1601 and 1609, 2,000 
men of noble birth fell in duels In 1609 a more effective measure 
was taken at the instance of Sullv by the establishment of a court 
of honour The edict decrees that all aggrieved peisons shall 
address themselves to the king, either directly or through the 
medium of the constables, marshals, etc , that the king shall 
decide, whether, if an accommodation could not be effected, 
permission to fight should be given, and that anyone who kills 
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his adversary in an unauthorized duel shall suffer death without 
burial Henri Martin has declared this “the wisest decree of the 
old monarchy on a matter which involves so many delicate and 
piofound questions of morals, politics, and religion touching civil 
rights” (Histcnre de Prance, x 466) 

“Who is to Fight To day?” — In the succeedmg reign the 
mama for duels revived Rostand's Cyrano is a life like modern 
portraiture of French bloods in the first half of the 17th century 
Dc Houssaye tells us that m Tans when friends met, the fiist 
question was, “Who fought yesterday? who is to fight today?” 
They fought by night and day, by moonlight and by torch light, 
in the public streets and squares A hastv word, a misconceived 
gesture, a question about the colour of a riband or an embroidered 
letter, such were the commonest pretexts for a duel The slighter 
and more frivolous the dispute, the less were they inclined to 
submit them to the king for adjudication. Often, like gladiators 
or prize fighters, they fought for the pure love of fighting A 
misunderstanding is cleared up on the ground “N’lmporte,” cry 
the principals, “puisque nous sommes ici, battons nous ’’ Seconds, 
as Montaigne tells us, are no longer witnesses but must take part 
themselves unless they would be thought wanting in affection or 
courage , and he goes on to complain that men are no longer con- 
tented with a single second, “c’etait anciennement des duels, ce 
sont a cctte heure rencontres et batailles ” There is no more strik- 
ing instance of Richelieu’s firmness and power as a statesman 
than his conduct m the matter of duelling In his Testament 
politique he has assigned his reasons for disapproving it as a 
statesman and ecclesiastic But this disapproval was turned to 
active detestation by a private cause His elder brother, the head 
of the house, had fallen m a duel stabbed to the heart by an 
enemy of the cardinal Already four edicts had been published 
under Louis XIII with little or no effect, when in 1626 there was 
published a new edict condemning to death any one who had 
killed his adversary m a duel, or had been found guilty of sending 
a challenge a second time Banishment and partial confiscation 
of goods were awarded for lesser offences But this edict differed 
from preceding ones not so much in its severity as in the fact that 
it was the first which was actually enforced The cardinal began 
by imposing the penalties of banishment and fines, but, these 
proving ineffectual to stay the evil, he determined to make a 
terrible example To quote his own words to the king, “II 
s’agit de couper la gorge aux duels ou aux ddits de votre Majestd ” 
The count de Boutteville, a renommist who had already been en- 
gaged in 2i affairs of honour, determined out of pure biavado to 
fight a 22nd time The duel took place at midday on the Place 
Royale Boutteville was arrested with his second, the count de 
Chapelles , they were tried by the parlement of Pans, condemned 
and, in spite of all the influence of the powerful house of Mont- 
morenci, of which de Boutteville was a branch, they were both 
beheaded on June 21, 1627 For a short time the ardour of 
duellists was cooled 

Duels Under Louis XIV — Under the long reign of Louis XIV 
many celebrated duels took place, of which the most remarkable 
were that between the duke of Guise and Count Cohgny, the 
last fought on the Place Royale, and that between the dukes of 
Beaufort and Nemours, each attended by four triends Of the 
ten combatants, Nemours and two others were killed on the spot, 
and none escaped without some wound No less than ir edicts 
against duelling were issued under le Grand Monarque That of 
1643 established a supreme court of honour composed of the mar- 
shals of Prance, but the most famous was that of 1679, which con- 
firmed the enactments of his predecessors, Henry IV and Louis 
XII 

The subsequent history of duelling m France may be more 
shortly treated In the preamble to the edict of 1704 Louis XIV 
records his satisfaction at seeing under his reign an almost entire 
cessation of those fatal combats which by the inveterate force ot 
custom had so long prevailed Addison (, Spectator , 99) notes it 
as one of the most glorious exploits of his reign to have banished 
the false point of honour Under the regency of Louis XV there 
was a brief revival The last legislative act for the suppression 
of duels was passed on April 12, 17 2,5 Then came the Revolution 
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which in abolishing the ancten rigime fondly trusted that with it 
would go the duel, one of the privileges and abuses of an aristo 
cratic society Dupleix in his Military Law concerning the Duel 
(1611), premises that these have no application to lawyers, mer 
chants, financiers or justices This explains why m the legislation 
of the N itional Assembly there is no mention of duels Camille 
Desmoulins when challenged shrugged his shoulders and replied 
to the charge of cowardice that he would prove his courage on 
other fields than the Bois de Boulogne The two great Frenchmen 
whose writings preluded the trench Revolution both set their 
faces against it Voltaire had indeed as a young man, in obedience 
to the dictates of society, once sought satisfaction from a noble 
man for a brutal insult, and had n fleeted on. his temerity in the 
solitude of the Bastille The story runs that Voltaire met the 
chevalier Rohan Chabot at the house of the marquis of Sully 
The chevalier, offended by Voltaire’s free speech, insolently asked 
the marquis, “Who is that young man?” “One,” replied Voltaire, 

‘ who if he does not parade a great name, honours that he bears " 
The chevalier said nothing at the time, but, seizing his oppor 
tunity, inveigled Voltaire into his coach, and had him beaten by 
six of his footmen Voltaire set to work to learn fencing, and 
then sought the chevalier m the theatre, and publicly challenged 
him A bon mot at the chevahei’s expense was the only satis- 
faction that the philosopher could obtain “Monsieur, si quelque 
affaire d’mt^ret ne vous a point fait oublier l’outrage dont j’ai k 
me plamdre, j’espire que vous m’en rendrez raison ” The chevalier 
was said to employ his capital in petty usury After this incident 
and its consequences, Voltaire inveighed against duelling, not only 
for its absurdity, but also for its aristocratic exclusiveness Rous- 
seau had said of duelling, “It is not an institution of honour, but 
a horrible and barbarous custom, which a courageous man despises 
and a good man abhors ” Napoleon was a sworn foe to it “Bon 
duelhste mauvais soldat” is one of his best known sayings, and, 
when the king of Sweden sent him a challenge, he replied that he 
would order a fencing-master to attend him as plenipotentiary 
After the battle of Waterloo duels such as Lever loves to depict 
were frequent between disbanded French officers and those of 
the allies in occupation The restoration of the Bourbons brought 
with it a fresh crop of duels Since then duels have been frequent 
in France — more frequent, however, in novels than in real life — 
fought mainly between politicians and journalists, and with rare 
exceptions bloodless affairs If fought' with pistols, the distance 
and the weapons chosen render a hit improbable, and, if fought 
with rapiers, honour is generally satisfied with the first blood 
drawn Among Trenchmen famous in politics or letters who have 
"gone out” may be mentioned Armand Carrel, who fell in an en 
counter with Emile Girardin, Thiers, who thus atoned for a 
youthful indiscretion, the elder Dumas, Lamartine, Ste Beuve, 
who to show at once his sangfroid and his sense of humour, fought 
under an umbrella, Ledru Rollin, Edmond About, Clement 
Thomas, Veuillot, the representative of the church militant, 
Rochefort, and Boulanger, the Bonapartist fanfaron, whose dis- 
comfiture m a duel with Floquet resulted in a notable loss of 
popular respect 

Duels in England — Duelling did not begin m England till 
some too years after it had arisen in France There is no instance 
of a private duel fought 111 England before the 16th century, 
and they are rare before the reign of James I A very fair notion 
of the comparative popularity of duelling, and of the feeling with 
which it was regarded at various periods, might be gathered by 
examining the part it plays m the novels and lighter hterature 
of the times The earliest duels we remember in fiction are that 
m the Monastery between Sir Piercie Shafton and Halbert Glen * 
dinning, and that in Kenlworth between Tressilian and Varney 
(That in. Anne of Geterstem either is an anachronism or must 
reckon as a wager of battle ) Under James I we have the en- 
counter between Nigel and Lord Dalgarno The greater evil of 
mar, as we observed m French history, expels the lesser, and the 
literature of the Commonwealth is m this respect a blank. With 
the Restoration there came a reaction against Puritan morality, 
and a return to the gallantry and loose manners of French society, 
which is best represented by the theatre of the day The drama 
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of the Restoration abounds in duels Passing on to the reign of 
Queen Anne, we find the subject frcqumtly discussed in the 
Tatler and the Spectator, and Addison points in his happiest way 
the moral to a contemporary duel between Thornhill and Sir 
Cholmeley Denng “I come not,” says Spinomont to King Phara- 
mond, “I come not to implore your pardon, I come to relate my 
sorrow, a sorrow too great for human life to support Know that 
this morning I have hilled in a dud the man whom of all men 
hung I love best ” No reader of Esmond can forget Thackeray’s 
description of the doubly fatal duel between the duke of Hamilton 
and Lord Mohun, which is historical, or the no less life like though 
fictitious duel between Lord Mohun and Lord Castlewood The 
duel between the two brothers in Stevenson’s Master of Ballantrae 
is one of thL best conceived m fiction Throughout the reigns of 
the Georges they are frequent Richardson expresses his opinion 
on the subject in six voluminous letters to the Literary Repositor 
Sheridan, like Tarquhar in a previous generation, not only 
dramatized a duel, but fought two himself Byron thus com 
memorates the hloodless duel between Tom Moore and Lord 
Jeffrey — 

Can none remember that eventful day, 

That ever glorious almost fatal fray, 

When Little’s leadless pistols met the eye, 

And Bow Street myrmidons stood laughing by? 

There are no duels in Miss Austen’s novels, but m those of 
Miss Edgeworth, her contemporary, there are three or four As 
we approach the 19th century they become rarer in fiction 
Thackeray’s novels, indeed, abound in duels “His royal highness 
the late lamented commander-m chief” had the greatest respect 
for Maj Macrnurdo, as a man who had conducted scores of affairs 
for his acquaintance with the greatest prudence and skill, and 
Rawdon Crawley’s duelling pistols, "the same which I shot Cap- 
tain Marker,” have become a household word Dickens, on the 
other hand, who depicts contemporary English life, and mostly 
in the middle classes, in all his numerous works has only three , 
and George Eliot never once refers to a duel Tennyson, using 
a poet’s privilege, laid the scene of a duel m the year of the 
Crimean War, but he echoes the spirit of the times when he 
stigmatizes “the Chnstless code that must have life for a blow ” 
Browning, who delights m cases of conscience, has given admirably 
the double moral aspect of the duel in his two lyrics entitled 
"Before” and “After” 

To pass from fiction to fact we will select the most memorable 
English duels of the last century and a half Lord Byron killed 
Chaworth m 1765, Charles James Fox and Adams fought m 
1779, duke of York and Colonel Lennox, 1789, William Pitt and 
George Tierney, 1796, George Canning and Lord Castlereagh, 
1809, Chnstie killed John Scott, editor of the London Magazine, 
1821 , duke of Wellington and earl of Wmchelsea, 1829, Roebuck 
and Black, editor of Morning Chronicle, 1835, Lord Alvanley and 
a son of Daniel O’Connell in the same year, Earl Cardigan 
wounded Captain Tuckett, was tried by his peers, and acquitted 
on a legal quibble, 1840 

The Killing of Captain Boyd —The year 1808 is memorable 
In the annals of duelling in England Major Campbell was 
sentenced to death and executed for killing Capt Boyd m a duel 
In this case it js true that there was a suspicion of foul play, 
but m the case of Lieut Blundell, who was killed in a duel in 1813, 
though all had been conducted with perfect fairness, the surviving 
principal and the seconds were all com uted of murder and sen- 
tenced to death, and, although the royal pardon was obtained, they 
were all cashiered The next important date is the year 1843, 
*when public attention was painfully called to the subject by a 
duel in Which Col Fawcett was shot by his brother-m law, Lieut 
Monro The survivor, whose career was thereby blasted, had, it 
was well known, gone out most reluctantly, in obedience to the 
then prevailing military code A full account of the steps taken 
by the prince consort, and of the correspondence which passed 
between him and the duke of Wellington, will be found m the 
Life of the Prmce by Sit T Martin Meanwhile there had been 
formed m London the association against duelling It included 
leading members of both houses of parliament and distinguished 


officers of both services The fust report, issued in 1844, gives 
a memorial of the association presented to Queen Victoria 
through Sir James Graham, and in a debate in the House of 
Commons (March 15, 1844) Sir H Hardinge, the secretary 
of war, announced to the House that her majesty had expressed 
herself desirous of devising some expedient by which the bar- 
barous practice of duelling should be as much as possible dis 
couraged In the same debate Turner reckoned the number of 
duels fought during the reign of George III at 172, of which 91 
had been attended with fatal results, yet m only two of these 
cases had the punishment of death been inflicted But though 
the proposal of the prince consort to establish courts of honour 
met with no favour, yet it led to an important amendment of 
the articles of war (Apnl, 1844) The 98th article ordains that 
“every person who shall fight or promote a duel, or take any steps 
thereto, or who shall not do his best to prevent duel, shall, if an 
officer, be cashiered, or suffer such other penalty as a general 
court martial may award ” These articles, with a few verbal 
changes, were incorporated in the consolidated Army Act of 1879 
(section 38), which is still m force 

Duels in Germany — Under the late imperial regime, German 
army duels were authorized by the military code as a last resort 
in grave cases A German officer who was involved in a difficulty 
with another was bound to notify the circumstance to a council 
of honour at the latest as soon as he had either given or received 
a challenge A council of honour consisted of three officers of 
different ranks and was instructed, if possible, to bring about a 
reconciliation If unsuccessful the council had to see that the 
conditions of the duel were not out of proportion to the gravity of 
the quarrel 

Public opinion was greatly aroused by a tragic duel fought by 
two officers of the reserve in 1896, and the German emperor in 
a cabinet order of 1897, confirmed in 1901, enforced the regulation 
of the military court of honour, and gave warning that any in 
fnngement would be visited with full penalties of the law It 
continued to be the fact that a German officer who was not pre 
pared to accept a challenge and to fight, if the opinion of his 
regiment demanded it, was compelled to leave the service 

Under the Weimar republic prior to Hitler, the question was 
governed by articles 201 to 210 inclusive of the criminal code 
The provisions referring to duelling may be summarized as fol 
lows 

1 (Article 201 ) Any person challenging a second person to a 
duel or accepting such a challenge is liable to punishment by a 
term of imprisonment not exceeding six months 

2 (Article 20s ) Persons taking part in a duel are liable to sen- 
tences ranging from three months to five years 

3 (Article 206 ) Should anyone kill his opponent in a duel, 
he will be sentenced to imprisonment for not less than two years 
Should it be shown, however, that the duel was entered into with 
mortal intent, the period of imprisonment shall not be less than 
three years 

4 (Article 2X0.) Should any person intentionally encourage 
another person to fight a duel, he will, in the event of the duel 
taking place, be punished by imprisonment for not less than 
three months 

The German Student Duels — The celebrated Mensnren, or 
German students’ duels, survived World War I They continued 
to form a regular element in German student life In Berlin fight- 
ing corps met once a week in secret 

These meetings continued from 8 o’clock in the morning onward, 
with some 20 fights taking place on each occasion The police, as 
well as the university authorities, presumably knew all about them, 
but were only too willing to close their eyes These fighting corps 
or V erbindnngen existed in every German university 

The entry of a student into one of these clubs was held to be 
a considerable honour, and was only possible where a student had 
shown the necessary qualifications to permit of his admission 
It moreover earned with it a number of advantages to the ex- 
sludenL in after life, and very often helped him to obtain a good 
position m a profession or industry The primary qualification 
would seem to be having fought three “parties” or matches 
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‘successfully ” 

To light a students’ duel, it would seem that a considerable 
amount of previous practice was necessary In each fighting l er 
bmdung, a Fechtsaal formed part of the equipment of the club 
house, and daily practice was provided for fighting students under 
the supervision of the training instructor— one of the senior 
students of the Verbmdung and named the Zwciter Char- 
giertcr 

There were two categories of fighting students First, the Fuchs 
or novice, second, the Bursch (fellow or accepted member), 
besides these, the "inactive,” which means a student who had 
finished his time in the Verbmdung, but still retained his member- 
ship of the university 

The training practice consisted of a number of short bouts 
fought under rather similar conditions to the actual duel The 
student, however, was provided with a steel mask to accustom him 
to the art of fencing without the possibility of damage The body 
and arms were also protected The sword, moreover, was not 
sharpened 

It is of interest in this connection to note that Roman Catholic 
members of the German universities were forbidden by their 
church to enter fighting Verbmdungen on penalty of expulsion 
from the church 

Apparently the only point decided for or against a particular 
fighter was his bearing during the fight 

No points were given for skill in attack or defense and each 
fighter was judged by the witnessing Korp\bruder of his own 
fighting Verbmdung only 

Modern Views of the Duel —Any formal discussion of the 
morality of duelling is, in England at least, happily superfluous 
No fashionable vice has been so unanimously condemned both 
by moralists and divines Some, however, of the problems, moral 
and social, which it suggests may be noticed briefly That duel 
lmg flourished so long in England the law is, perhaps, as much 
to blame as society It was doubtless from the fact that duels 
were at first a form of legal procedure that English law has 
refused to take cognizance of private duels A duel in the eye 
of the law differs nothing from an ordinary murder The greatest 
English legal authorities, from, the time of Elizabeth downwards, 
such as Coke, Bacon and Hale, have all distinctly affirmed this 
interpretation of the law But here as elsewhere the severity of 
the penalty defeated its own object The public conscience re- 
volted against a Draconian code which made no distinction be- 
tween wilful murder and a deadly combat wherein each party 
consented to his own death or submitted to the risk of it No 
jury could be found to convict when conviction involved in the 
same penalty a Fox or a Pitt and a Turpin or a Brownngg Such, 
however, was the conservatism of English publicists that Bent 
ham was the first to point out clearly this defect of the law, 
and propose a remedy In his Introduction to the Principles of 
Morals and Legislation, published m 1789, Bentham discusses 
the subject with his usual boldness and logical precision In his 
exposition of the absurdity of duelling considered as a branch 
of penal justice, and its inefficiency as a punishment, he only 
restates m a clearer form the arguments of Paley So far there 
is nothing novel in his treatment of the subject But he soon 
parts company with the Christian moralist, and proceeds to show 
that duelling does, however rudely and imperfectly, correct and 
repress a real social evil “It entirely effaces a blot which an 
insult imprints upon the honour Vulgar moralists, by condemn- 
ing public opinion upon this point, only confirm the fact ” He 
then points out the true remedy for the evil It is to extend 
the same legal protection to offences against honour as to of 
fences against the person The legal satisfactions which he 
suggests are some of them extremely grotesque Thus for an 
insult to a woman, the man is to be dressed in woman’s clothes, 
and the retort to be inflicted by the hand of a woman But the 
principle indicated is a sound one, that in offences against honour 
the punishment roust be analogous to the injury Doubtless, if 
Bentham were now alive, he would allow that the necessity for 
such a scheme of legislation had m a great measure passed away 
That duels have since become extinct is no doubt principally 
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owing to social changes, but it may be in part ascribed to im 
provements in legal remedies in the sense which Bentham indi 
cated A notable instance is Lord Campbell’s Act of 1S43, by 
which, m the case of a newspaper libel, a public apology coupled 
with a pecuniary payment is allowed to bar a plea In the Indian 
code there are special enactments concerning duelling, which is 
punishable not as murder but as homicide 

The duel, which in a barbarous age may be excused as “a sort 
of wild justice,” was condemned by Bacon as “a direct affront 
of law and tending to the dissolution of magistracy ” It survived 
in more civilized times is a class distinction and as an ultimate 
court of appeal to punish violations of the social code In a 
democratic age and under a settled government it is doomed to 
extinction The military duels of the European continent, and 
the so called American duel, where the lot decides which of the 
two parties shall end his life, are singular survivals Tor real 
offences against reputation law will provide a sufficient remedy 
The learned professions will have each its own tribunal to which 
its members are amenable Social stigma is it once a surer and 
juster defence against conduct unworthy of a gentleman 

Bibwocbapiiy — C astillo, Tractutus de duello (Turin, 1525), J P 
Pigna, 11 Duello (1554) , Muzio Girolamo, TraiU du duel (Venice, 
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rratti conlre les duels (1610) , Brantomc, Memoire sur les duels 
rodomontades T Bacon, Charge concerning Duels, etc (1614) , 
d’Audiguier, Le Vray et ancien usage des duels (1617) , His Majesties 
Edict and severe Censure against private combats (1618) , Cockburn, 
History of Duels (1720) , Brillat Savarm, Essai sur le duel (1819) , 
Chdteauvillard, Essai sur le duel (1836), Colombey, Histoire anec- 
dotique du duel, Fourgeroux de Cbampigneulcs, Htsloire des duels 
anciens et madernes (1835-37) , Milhngen, History of Duelling (1841) , 

L Sabine, Notes on Duels (Boston, 1855) , Stcinmetz, Romance of 
Duelling (1808) See also Eugene Cauchy, Du duel, etc (1846), 
a learned and philosophic treatise by a French lawyer, G Lctain- 
turier-Fradm, Le Duel a leavers les dges (1892) , Mackay, History of 
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For judicial combats see Gibbon, Decline and Fall, ch x\xvm For 
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For Mensur, see Paulsen, The German Universities (1906), ch vi 
(F S , X) 

DUENNA, specifically the chief lady in-waiting upon the 
queen of Spain (Span dueha, a married lady or mistress, Lat 
donum) The word is more widely applied, however, to an 
elderly lady in Spanish and Portuguese households (holding a 
position midway between a governess -and companion) appointed 
to take charge of the young girls of the family, and “duenna” 
is thus used m English as a synonym for chaperon (q v) 

DUEPPEL, a village of Germany, m the Prussian province 
of Schleswig Holstein, opposite the town of Sonderburg (on the 
island of Alsen) (Pop 600 ) The position of Duppel, forming 
as it does a bridge head for the defenders of the island of Alsen, 
played a conspicuous part in the wars between Denmark and the 
Germans On May 28, 1848, the German federal troops were there 
defeated by the Danes under Gen Hedemann, and a second battle 
was fought on June 6, 1848 On April 13, 1849, an indecisive 
battle was fought between the federal troops under Pnttwitz and 
the Danes under Bulow The most important event m the military 
history of Duppel was, however, the siege by the Prussians of the 
Danish positions m 1864 The flanks of the defenders’ line 
rested upon the Alsen sund and the sea, and a second line of 
trenches was constructed behind the front attacked, and a small 
rdduit opposite Sonderburg to cover the bridges between Alsen 
and the mainland The Prussian siege corps was commanded by 
Prmce Frederick Charles and after three weeks’ skirmishing a 
regular siege was begun, the batteries being opened on March 15 
The siege was pushed rapidly from the first parallel, completed 
March 30, and the assault delivered on April 18 The whole line 
was earned after a brief but severe conflict, and the Prussians had 
penetrated to and captured the reduit opposite Sonderburg by 
2 pm The loss of the Danes, half of whose forces were not 
engaged, included 1,800 killed and wounded and 3,400 pnsoners 
This operation was followed by the daring passage of the Alsen 
sund, effected by the Prussians in boats almost under the guns of 
the Danish warships, and resulting m the capture of the whole 
island of Alsen (June 29, 1864) 
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bee R Neumann, Vbei dti Anqnff det Duppehr Schanzrn m der 
Zeu vom 15 Marz tin iS April 11,64 (1865) , and Der deutschdamscht 
Kriep 1864 published b\ the Prussian General Stiff (1887) 

DUET, a term in must* foi 1 composition lor two perform 
ers, either vocil or instrumental, in which the two parts are of 
more or less equal importance Thus a piece for a violm and piano 
in which tbL latter provides merely an accompaniment is not 
properly called a duet Duo is a term having the sime meaning 
'hough usually applied to instrumental duets only 

DUFAURE, JULES ARMAND STANISLAS (179S- 

iHSi), french statesman was born at Saujon (.Charcnte Infer- 
ieure'1 on Dec 4 1798 He btcime an advocate at Bordeaux, and 
in 1834 was elected deputy As minister of public works (18391 
111 the Soult ministry, he freed railway construction in I mice from 
the obstacles which till then had hampered it In 1840 Dufaure 
became one of the leaders of the Opposition, and on the outbieak 
of the revolution of 1848 he frankly accepted the Republic On 
Oct 13 he became minister of the mLenor under G Cavaignac 
but retired on the latter’s defeat m the presidential election Dur- 
ing the Second Empire Dufaure practised at the Pans bar and was 
elected batonmer in 1862 In 1863 he succeeded to Pasquier’s 
seat m the French Academy In 1871 he became a member of the 
Assembly, and it was on his motion that Thiers was elected Presi- 
dent of the Republic Dufautc was minister of justice under 
Thiers and under L J Buffet, whom he succeeded (March 9, 
1876) as president of the council He resigned office on Dec 12 
but returned to power on Dec 24, 1877 Early in 1879 Dufaure 
took part m compelling the resignation of Marshal MacMahon, 
but immediately afterwards (Feb 1), worn out by opposition, he 
himself retired He died in Paris on June 28, 1881 
See G Picot, M Dufaure, sa vie el set discours (1883) 

DUFF, ALEXANDER (1806-1878), Scottish missionary in 
India, was born at Auchnahyle, Moulin, Perthshire At St An- 
drews university he came under the influence of Dr Chalmers, 
and was sent out by the foreign mission committee of the general 
assembly as their first missionary to India He was ordained in 
Aug 1829, and started at once for India, but was twice ship- 
wrecked before he reached Calcutta in May 1830, and lost all 
his books and other property Up to this time Protestant mis- 
sions in India had been successful only m reaching low caste and 
outListe peoples, particularly in Tmcvelly and south Travancore 
The Hindu and Mohammedan communities bad been practically 
untouched Duff therefore devised the policy of an educational 
mission He first opened an English school m which the Bible 
was the centre of the school work, and along with it all kinds of 
secular knowledge were taught from the rudiments upwards to 
a university standard The school soon began to expand into a 
missionary college, and a Government minute was adopted on 
March 7, 1835, to the effect that m higher education the object 
of the British Government should be the promotion of European 
science and literature among the natives of India 
After six years’ furlough m England, Duff returned in 1840 to 
India In 1839 the earl of Auckland, governor general, had 
yielded to the ‘'Orientalists’ 1 who opposed Duff, and adopted a 
policy which was a compromise between the two At the Disrup- 
tion of 1843 Duff sided with the Free Church, gave up the college 
buildings with all their effects, and with unabated courage set to 
work to provide a new institution He had the support of Sir 
James Outturn and Sir Henry Lawrence, and the encouragement 
of seeing a new band of converts, including several young men of 
high caste In 1844 Viscount Hardmge opened Government ap- 
pointments to all who had studied in institutions similar to Duff’s 
joundauen In the same year Duff took part m founding the 
CaictiUa Review, of Which from 184s to 1849 he was editor In 
1849 he returned home He was moderator of the Free Church 
assembly in 1851 

In 1856 Duff returned to India He gave much thought and 
time to the Umyeraty of Calcutta, which owes its examination 
system and the prominence given to physical sciences to his in- 
fluence In 1863 Sir Charles Trcvelvan offered him the post of 
vice-chancellor of the university, but his health compelled him 
to leave India He continued his work for foreign missions m 


different parts, of the world, and was the first occupant of the 
chair of foreign missions at New college, Edinburgh, and at 
his death, on Feb 12, 1878, left his personal property to found 
a lectureship on foreign missions on the model ol the Bampton 
lectures 

See his Life, by George Smith (2 vols ) 

DUFF, SIR EVELYN MOUNTSTUART GRANT 

(1863-1926), British diplomatist, second son ot the Sir Mount 
stuart Grant Duff, the administrator and diarist, was born on Oct 
9, 1863 I rom 1888 he was on Foreign Office service m Rome, 
Tehran, St Petersburg (LeningiadJ, Stockholm md elsewhere 
I11 1913 he was made minister at Berne, a poat which acquired 
great importance with the outbreak of war in 1914 Grant Duff 
had the responsibility of furthering friendly relations between the 
British and Swiss Governments and of mitigating the difficulties 
arising out of the blockade He was the object of a violent news 
paper campaign instigated by the Germans, and was accused of 
taking observations of Fncdrichshaven from the neutial Roman 
shorn This propaganda was officially contradicted by the Swiss 
Government In 1900 he married Edith Florence, daughter of 
Sir George Bonham Lady Grant Duff gave invaluable assistance 
m organizing the Bureau de Secours aux prtsomuers de Guerre 
( British Section ) Sir Evelyn resigned in August 1916 He died aL 
Bath on Sept 19, 1926 

DUFF, SIR MOUNTSTUART ELPHINSTONE 
GRANT (1829-1906), British politic! in and writer, was born at 
Eden, Scotland He was educated at Edinburgh and Oxford, and 
in 1854 was called to the bar He sat in parliament as the Liberal 
member for the Elgin Burghs from 1857 to 18S1, being undei 
secretary of state for India from 1868 to 1S74 and for the col 
onies during 1880-81 He was governor of Madras from rSSx 
to 1886 His writings include Miscellanies, Political and Literary 
(.1878), Studies in European Politics (1886) , Memoirs 0} Henry 
Maine (1892), Renan (1893), and Notes from a Diary for the 
years 1851-1901 (14 vols, 1897-1905) 

DUFFERIN AND AVA, FREDERICK TEMPLE 
HAMILTON-TEMPLE-BLACKWOOD, ist Marquess op 
(1826-1902), British diplomatist, son of Price Blackwood, 4th 
Baron Dufferin, was born at Florence, Italy, on June 21, 1826 
The Irish Blackwoods were of old Scottish stock, tracing their 
descent back to the 14th century Frederick went to Eton (1839- 
43; and Christ Church, Oxford (1845-47), where he took a pass 
school and was president of the Union His fathei died in 1841, 
and the influence of his mother, Helena Selina Sheridan — one of 
three unusually accomplished sisters, the other two being the duch 
ess of Somerset and Mrs Norton (q v ) — was very marked on his 
mental development, 8he lived till 1867 and is commemorated by 
the “Helen’s Tower’’ erected by hei son m her honour at Clande- 
boye (the Irish seat of the Blackwoods) m i86r, and adorned with 
epigraphical verses written by Tennyson, Browning and others 
Her son edited her Poems and Verses (1894) In 1846-48 Lord 
Dufferin was active in relieving the distress in Ireland due to the 
famine He was a good landlord, In 1855 he already advocated 
compensation for disturbance and for improvements, but while 
supporting reasonable reform, he demanded justice for the land 
owners When Gladstone adopted Home Rule, Lord Dufferin re 
garded the new pohev as fatal both to Ireland and to the United 
Kingdom, though, being then an ambassador, he took no public 
part m opposing it In 1849 Dufferin was made a lord in waiting 
In 1855 Lord John Russell took him as attache on his special 
mission to the Vienna Conference, and m i860 sent him as British 
representative on a joint commission of the powers appointed to 
inquire into the affairs of the Lebanon (Syria), where the massa 
cres of Christian Maronites by the Mussulman Druses had re- 
sulted in the landing of a French force and the possibility of a 
French occupation Lord Dufferin was associated with French 
Russian, Prussian and Turkish colleagues, and the diplomatic 
position wa£ debcate At last it was agreed to place a Christian 
governor, subordinate to the Porte, over the Lebanon district, and 
to set up local administrative councils In May x86r the French 
forces departed, and Lord Dufferin was thanked for his services 
by the government In 1862 he married Hanot, daughter of Cap- 
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tain A Rowan Hamilton, of Killyleagh Castle Down He held 
successively the posts of under secret uy for India (1864-66) and 
under secretary for war (1866J in Lord Palmerston’s and earl 
Russell’s ministries, and he was chancellor of the duchy of Lan- 
caster, outside the cabinet, under Gladstone (1868-72) In 1871 
he was created earl of Dufferm 

In 1872 he was appointed governor general of Canada He had 
already become known as a powerful and graceful orator, and a 
man of culture and political distinction, and his abilities were 
brilliantly displayed in dealing with the problems of the newly 
united province^ of the Canadian Dominion He admittedly 
strengthened and consolidated the imperial connection Lord 
Dufferm left Canada in 1878, and in 1879 he was appointed by 
Lord Beaconsfield ambassador to Russia In 1881 he was trans- 
ferred to Constantinople, where he was concerned in the negotia 
tions connected with the situation in Egypt caused by Arabi s 
revolt and the intervention of Great Britain He was considerably 
helped by Turkish ineptitude, and by the accomplished fact of 
British military successes in Egypt, but his own diplomacy con- 
tributed to secure freedom of action for Great Britain From Oct 
1882 to May 1883 he was m Egypt as British commissioner to 
report on a scheme of reorganization In 1884 he was appointed 
viceroy of India, succeeding Lord Ripon Lord Dufferm though 
agreeing in the main with Lord Ripon’s native policy, gained the 
confidence of the Anglo Indian community without producing any 
undesirable reaction He initiated stable relations witji Afghani- 
stan, and settled the crisis with Russia arising out of the Panjdeh 
incident (1883), which led to the delimitation of the north-west 
frontier (1887) The annexation of Buima during his viceroyalty 
procured for him, on his resignation, the title of marquess of Duf 
term and Ava (1888) His viceroyaity was also memorable for 
Lady Dufferin’s work in providing better medical treatment for 
native women In 1888 he was made ambassador at Rome, and 
in 1892 ambassador in Paris He retired m 1896 

His last years, spent mainly at his Irish home, were clouded by 
the death of his eldest son, the earl of Ava, at Ladysmith in the 
Boer War (1900), and by business troubles due to his having ac- 
cepted the chairmanship of the London and Globe Finance Cor 
poration, of which Whitaker Wright was managing director He 
died on Feb 12, 190°, and was succeeded in the title by his sec 
ond son Terence (1866-1918) His fourth son Frederick (b 1875) 
succeeded in 1918 and was Speaker of the Senate, Northern Ire- 
land, m 1921 Killed in an air smash, July 21, 1930, he was 
succeeded by his son Basil, Lord Ava 1909-1945 1 

Bibliography —Lord Dufferin’s Leilas ft am High Lahtudts, an 
account of a voyage to Iceland, was published m 1857 and has been 
re-issued m the Lverj man’s Library (1910) His Speeches and 
Addresses have been edited by H Milton (1882) The official Life 
of Lord 'Dufferm, by Sir Alfred Lvall, appeared in 1905 There are 
tvv 0 Canadian histones of his Canadian administration, one by George 
Stewart (1878), the other by W Leggo (1878) Lady Duffenn wrote 
Our Viceregal Life in India (1889), and My Canadian Journal (1891) 
Sir Spencer Walpole, Studies m Biography (1907) Sir Arthur Comyn 
Lyall, The Life 0} the Marquis of Dufferm and Ava, 2 vols (1925) 

DUFF-GORDON, LUCIE (1821-1869), English woman of 
letters, daughter of John and Sarah Austin (9 v ), was born on 
June 24, 1821, and died m Egypt on July 14, 1869 Her chief play- 
fellows as a child were hei cousin, Henry Reeve, and John Stuart 
Mill, who lived next door m Queen Square, London In 1834 the 
Austins went to Boulogne, and at table d’hote Lucie found herself 
next to Heinrich Heme The poet and the little girl became fast 
friends, and years afterwards she contributed to Lord Houghton’s 
Monographs Personal and Social a touching account of a renewal 
of their f nendship when Heine lay dying in Pans Her parents went 
to Milln in 1836, and Lucie AusLin \ as leil in Engle no at schoo 1 
She maincd in 1S40 Sir Urxundtr Duf Goruon (18 1-“ ) With 
her mother’s beamv cne had inheri eo her «oc.<u gut- .nd she 
gatheied lound her a bnlliant cuclc of fncios Georm Meredith 
lias analy-cd and described lie- ex r raor<limrv succe-,- is a hosti — 
and the proress bv which she reduced Loo arclcrt idmircra to 
‘happy crust-munching devotees ’ ‘In Lngland in her eLv,” he 
sava 1 while h, alih was wnh hci‘ there wv- one housL where men 
and woven conversed When that house perforce w is closed a 
7 Dll 


light had gone out in our country She went in 1860 to the Gape 
of Good Hope, and later to Egypt, where she died She had trans 
lated among other works Ancient Grecian Mythology (1839) from 
the German of Niebuhr, Mary Schwttdlcr, The Amber Witch 
(1844) from the German of Wilhelm Meinhold, and Stella and 
Vanessa (1850) from the French of A F L de Wailly Her 
Letters from the Cape (1862-63) appeared m 1805, were re- 
printed m 1927 , and in 1865 her Letters from Egypt, edited by her 
mother, attracted much attention Last Letters from Egypt (1875) 
contained a memoir by her daughter, Janet Ross (711), Ladv 
Duff Gordon won the hearts of her Arab dependents and neigh- 
bours She doctored their sick and taught their children 

The Letters ftom Egypt were not ongmally published in a complete 
form A fuller edition with an introduction bv George Meredith was 
edited in 1902 by Mrs J met Ross Sec also Mrs Rosss Three 
Generations of Englishwomen (1880) 

DUFFTOWN, small burgh, Banffshire, Scotland, on the 
Fiddich, 64 m WNW of Aberdeen by the L N E R Pop (est 
1938) 1,429 It dates from 1817 and bears the name of its 
founder, James Duff, 4th earl of Fife Although planned in the 
shvpe of a cross, with a square and tower in the middle, the arms 
of the cross arc not straight, the constructor holding that, in order 
to prevent little towns from bung taken in at a glance, their 
streets should be crooked The leading factories are lime works 
and distilleries, the water being good for whisky making The 
town is a health resort Dufftown is in the parish of Mortlach 
The Stone of Mortlach is traditionally believed to have been 
erected to commemorate the success of Malcolm II over the 
Danes in 1010 There are also three large stones known as “The 
Kings Grave,” a hill fort and can ns A portion of old Balvenie 
castle, a ruin, is considered to be of Pictish origin, but most of it 
is of the Scots Baronial period Two miles south east of Duff- 
town is the ruined castle of Auchindown, on a limestone crag, 
200 ft high, of which three sides are washed by the Fiddich and 
the fourth was protected by a moat It dates from the nth cen- 
tury, and once belonged to the Ogilvies, from whom it passed in 
1535 to the Gordons The Gothic hall with rows of fluted pillars 
is m fair preservation About 4 m to the N W is Craigel- 
lachie, on the confines of Elginshire It is a growing place, with 
a large hotel, situated on the Spey amidst fine scenery The 
slogan of the Grants is “Stand fast Cralgellachie 

DUFFY, SIR CHARLES GA^AN (1816-1903), Irish 
and colonial politician, was born in Monaghan, Ireland, on April 
12, 1816 He was one of the founders (1842) of the Nation, a 
Dublin weekly remarkable for the fire and spirit of its political 
poetry In 1844 Duffy was included in the same indictment with 
0 Connell, and shared his conviction in Dublin and his acquittal 
by the House of Lords upon a point of law His ideas, neverthe- 
less, were too revolutionary for O’Connell, a schism took place 
m 1846, and Duffy united himself to the “Young Ireland” party 
He was tried for treason felony in 1848, but the jury were unable 
to agree Duffy continued to agitate in the press and in parlia- 
ment, to which he was elected in 1852, but his failure to bring 
about an albance between Catholics and Protestants upon the 
land question determined him m 1856 to emigrate to Victoria 
There he became in 18S7 minister of pubkc works, and after an 
active political career, in the course of which he was prime min- 
ister from 1871 to 1873, when he was knighted, he was elected 
speaker of the House of Assembly in 1877, being made K C M G 
in the same year In 1880 he resigned and returned to Europe, 
residing mostly in the south of France He published The Ballad 
Poetry of Ireland (1845), several works on Irish history, Conver- 
sations with Carlyle (1892), Memoirs (1898), etc In 1891 he 
became first president of the Irish Literary Society He died on 
Feb 9, 1903 

DUFOUR, WILHELM HEINRICH (Guillaume Henri) 
(1787-1875), Swiss general, was bom at Constance, of Genevese 
parents temporarily m exile, on Sept 15, 1787 He studied at the 
ficole Polytechnique in Paris, served in the French army, and 
returned to Switzerland after 1815 He became chief instructor 
at the military school at Thun, where he had Louis Napoleon 
(Napoleon III ) among his pupils He earned out the trigonomet- 
ncal survey of Switzerland, which was thirty two years m the 
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Dugong (DUGONG DUGONG) 


making In 1847 Dutour was made general of the Federal Army, the grinding surface The flippers are unprovided with nails, 
which was employed in reducing the revolted Catholic cantons and the tail is broad and crescent-shaped, the bones are hird 
a task m which he showed conspicuous skill and moderation In and firm 

politics he belonged to the moderate conservative party, and he Dugongs frequent the shallow waters of tropical seas where 
consequently lost a good deal of his popularity m 1848 In 1856, they may be seen basking on the surface of the water or browsing 
in the conflict with Fredenck-Wilham IV of Prussia over the on submarine pastures of seaweed, for which the thick lips and 
possession of Ncuchatel, Dufour was put at the head of the truncated snout pre eminently fit them , they are gregarious 
republican army and was sent to Pans to obtain the mediation of The female produces a single young one at a birth, and is re- 
Napoleon III , and again m 1859 at the time of the French an markable for its great maternal affection 

negation of Savoy, he was in charge of the negotiations at Paris One species, with possibly several races, is known as Dugong 
concerning the neutrality of northern Savoy (See Switzerland dugotig This is distributed m the Red sea, the Indian ocean and 
History ) In 1864 lie presided over the international conference east m the Pacific as far as the Solomon and Marshall Islands, 
■which framed the Geneva Convention is to the treatment of the it ranges south along the coast of northern Queensland, Australia 
wounded in time of war, etc He diLd on July 14, 1875 

His woilts include Dt la fortification permanent l (1850), _ - v; v V'cv- ; ^ “ 

Mimoire su> I’arttllem, dis ant nits et sut cello du moyui age 
(1840), Manuil dt, tactique pour ks officiers de toutu arnies 
(1842), and various othei works in military science His memoir, 

La Campagne du Sonderbund (Paris, 1876), is prefaced by a 
biographical notice 

See Stnn-Bardienc, Das Buch des Generals Dufour (6th cd , 1897) 

DUGDALE, SIR WILLIAM (1605-1686), English inti 
quaiy, was bom at Shustoke, near Coleshill, Warwickshire, on 
Sept 12,1605 He married at 17, and lived with his wife’s family 
until his father’s death in 162 4, when he went to live at Til long ley, 
near Shustoke, an estate formerly icquired for him by his father 
In 1625 he purchased the manor of Blythe, Shustoke, and removed 
thither in 16’C In 1635 he met Sir Symon Archer (1581-1662), 
himself a learned antiquary, who was then employed m collecting 
materials for a history of Warwickshire, and accompanied him to 
London In 1638 Dugdale was created a pursuivant of arms 
extraordinary by the name of Blanch Lyon, and m 1639 rouge 
croix pursuivant in ordinary He now had a lodging in the Heralds’ and north as far as the Liu Kiu Islands between Formosa and 
Office, and spent much of his time in London examining the rec Japan The islanders frequently hunt it with spears, for its flesh 
ords m the Tower and the Cottonian and other collections of mss is an esteemed delicacy The oil obtained from its blubber has 
In 1641 Sir Christopher Hatton, foreseeing the war and dreading been of commercial value and a full grown dugong may yield 
the ruin and spoliation of the church, commissioned him to make from 10 to 12 gallons Adult animals are from 7 to 9 ft m 
exact drafts of all the monuments in Westminster Abbey and the length 

principal churches in England, including Peterborough, Ely, DUG-OUT, an underground chamber or passage dug out of 
Norwich, Lincoln, Newark, Beverley, Southwell, Kingston-upon- a slope or bank or in a trench The simplest form of dug-out is the 
Hull, York, Selby, Chester Lichfield Tamworth and Warwick small shelter for two or three men, protecting them lather against 
In June 1642 he was summoned to attend the king at York. When the elements than against the effects of enemy fire, larger and 
war broke out Charles deputed him to summon to surrender the more elaborate dug outs will secure their occupants against bullets 
castles of Banbury and Warwick, and other strongholds which and splinters of shell , while the deep mined works, constructed 
were being rapidly filled with ammunition and rebels He went by all belligerents on the Western front during the World War, 
With Charles to Oxford, remaining there till its surrender m were capable of housing whole units m complete immunity from 
1646 He witnessed the battle of Edgehill, where he afterwards even the heaviest bombardment, and were m many cases equipped 
mndc in exact survey of the field, noting how the crniiis vum with lighting, sleeping and living facilities As against this secu- 
di"'wn up, and where and in whit direction the vuiou-. move- n ty from shell fire, however, it was found that these large dug- 
mcnls Look place, and walking the graves of the shin In Nov 0 uts often proved traps for the garrisons sheltering in them, who 
1642 he was admutid MA of Oxford univer»itv ard m 1644 lh» W ere unable to emerge m time to repel a hostile infantry attack, 
k ng rreated lum Chester herald Dur-ng his leisure ?l Oxford he and dunng the later years of the war their construction was largely 
collected material at the Bodluan and college libi 11 n.s lor hi, dlS contmued The word also designates the Western plain dwell- 
books In 1646 Dugdale rAumcd to Loncon and compounded for , ngs of North American pioneers (See also Canoe ) 
his estates, which m«d been scqutsLra cd, b) a payment 01 LiCS mr nTTA v 'rwj-vrrrxY , 

After a visit to I ranee m 1648 be contimed his ant.quanan re DUGUAY-TROUIN RENE (1673-1736), French sea 
searches in London, collaborating with Rogei Dodswoitn (q . ) ca P tam ' was b ° rn at , St ^ ™ I0 ’ , 0n 1116 outbreak 

in his Vmut con Arghcanum, which a is published succc-nelv of tbe war w,th England and Holland in 1689 he went to sea m 
m single volumes in 1655, 1C64 and 1673 At the Remora, ion he a P rlvateer owned h V bis family As a volunteer in a vessel of 28 
obtained tbe office of Norioy kmg-at-arms and in 1677 was ere- ® uns “ e was present m 1690 at a bloody combat with an English 
steel garter principal kmg-at-arms and was knighted lie died , et of five merchant vessels His family then gave him a corsair 
at Blythe hall on Feb 10, 1686 of *4 guns, and having been cast by a storm on the coast of Ire- 

Dugdale’a most important works arc Anliq at,e s o, War Mire !f nd ’ he b ^ ned tW0 Enghsb ahl P* ® tbe *“ k In i6 94 
(1656* 1786) , Monastuton AngUcanum (1655-73, 1846) , Bistory of ves3el °* 4° was captured by the English and he was con- 
Sl Paul’s Cathedral (1658), and Baronage of England (1675-76) His ^ed m the castle of Plymouth He escaped and obtained com- 
Me, written by himself up to 1678, with his diary and correspondence, mand of a vessel of 48 guns and captured some English vessels 
C ° n£Ctl0nS ' WaS “ by WlUlam tbe ^b coast In r6 9 6 he made a brilliant capture of Dutch 
vessels and was made capitame de frigate (commander) m the 

DUGONG, one of the two existing genera of the Sirema, or royal navy In 1704-5 he persistently raided the coasts of Eng- 
hetbivorous aquatic mammals Dugongs (Dugong) are distin- land In r7o6 he was raised to the rank of captain of a vessel of 
guished from manatee by the presence in the upper jaw of the the line In 1707 he captured off the Lizard the greater part of an 
male of a pair of large tusks There arq never more than six English convoy of troops and munitions bound for Portugal His 
molar teeth on each side of either jaw, and these are flat on most glorious action was the capture m 1711 of Rio Janeiro, on 
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which he imposed a heavy contribution In 1715 he was made 
chef d’escadre, and in 1728 lieutenant giniral des armees navahes 
He died in Pans on Sept 27, 1736 

See his own Mhnoircs (1740). and J Poulain, Duguay-Troum 
(1882) 

DU GUESCLIN, BERTRAND (c 1320-1380), constable 
of France, one of the ablest captains of the Hundred Years War, 
was born of the lower Breton gentry at the castle of La Motte 
Broons (Draan) The name is spelled m various ways in con- 
temporary records, e g , Claquin, Klesquin, Guescquin, Glayaquin, 
etc He first gained fame at the tournament held at Rennes m 
1338 to celebrate the marriage of Charles of Blois with Joan of 
Penthievre In the war which followed between Charles of Blois 
and John of Montfort for the possession of the duchy of Brit 
tany, he put himself at the head of a band of adventurers and 
fought on the side of Charles and of France He fought a bril 
bant action at the siege of Vannes m 1342, after which he disap 
peais from history for a number of years 

In 1 3S4 he was sent to England with the lords of Brittany to 
negotiate for the ransom of Charles of Blois, who had been de 
feated and captured by the English in 1347 When Rennes and 
Dinan were attacked by the duke of Lancaster in 1356, Du Gues- 
clin fought against the English, and at this time he engaged m a 
celebrated duel with Sir Thomas Canterbury He finally forced 
his way with provisions and reinforcements into Rennes, which 
he defended till June 1357, when the siege was raised in pursuance 
of the truce of Bordeaux Shortly afterward he passed into the 
service of the king of France 

In 1359, 1360, 1361 and 1362 he was continually in the field 
though he was twice a prisoner of the English In May 1364 he 
defeated the Navarrese at Cocheiel and took Jean de Grailly, the 
famous captal de Buch, prisoner He had previously been made 
lord of Pontorson (1357), of La Roche Tesson (1361) and 
chamberlain (1364) , he was now made count of Longueville and 
lieutenant of Normandy Shortly ifterward Du Gueschn was 
taken prisoner by Sir John Chandos at the battle of Auray, m 
which Charles of Blois was killed Du Gueschn was ransomed 
for 100 000 crowns and was charged to lead the bands of dis- 
charged mercenaries, the famous compagmes, out of France He 
marched with some of them into Spam, supported Henry of Trasta- 
mara against Peter the Cruel, helped to set the former upon the 
throne of Castile (1366) and was made constable of Castile and 
count of Trastamara 

He was defeated and captured by Peter’s ally, the Black Prince, 
at Najera in April 1367, but was soon released for a heavy ransom 
Once more he fought for Henry, won the battle of Montiel (1369), 
reinstated him on the throne and was created duke of Molina 

In May 1370, at the command of Charles V, who appointed him 
constable of France, he returned to France For nearly ten years 
he was engaged m fighting against the English m the south and 
the west of France, recovering from them the provinces of Poitou, 
Guienne and Auvergne 

In 1373, when the duke of Bnttany sought English aid against 
a threatened invasion by Charles V, Du Gueschn seized the duchy, 
two years later he frustrated the attempt of the duke with an 
English army to recover it 

In 1380 he was sent into Languedoc to suppress disturbances 
and brigandage provoked by the harsh government of Louis I, 
duke of Anjou His first act was to lay siege to the fortress of 
Chateauneuf-de-Randon, but on the eve of its surrender the con 
stable died on July 13, 1380 

Bibliography — J ean Cuveher, Chromque de Bertrand du Gueschn, 
ed by L Charritre, a vol (Pans, 1830), S Luce, La Jeunesse de 
Bertrand du Gueschn (Paris, 1876 , 3rd ed„ 1896) , R Delachenal, 
Eistoire de Charles V, 5 vol (Paris, 1908-31) 

DUHAMEL, GEORGES (b 1884- ), French poet, 

novebst and playwright, born in Pans on June 30, 1884 His early 
life was one of struggle and hardship He studied medicine, and 
in the Quartier Latin made the acquaintance of Romams, Vildrac 
and Arcos, with whom he founded the group of the Abbaye (qv) 
at Creteil He obtained his medical degree m 1909, and until 
World War I he divided his activity between scientific research and 


literary work He made his name with a series of volumes of 
verse Selon ma Lot (1910), and Compagnons (1912) Several 
plays of his were produced about the same tune La Lumikre 
(1911), Dans I’Ombre des Statues (1912) and Le Combat (1913) 

It was, however, his two war books, Vie des Martyrs (1916) and 
Civilisation (1918) which brought him before the public After 
that he published a number of essays mainly directed to the crea- 
tion of a new religious thought independent of any denomination, 
and to the promotion of understanding between the peoples of dif- 
ferent nationalities He also wrote a number of novels, five of 
which formed the Salavm cycle, Vie et aventures de Salavm, 5 vol 
(1920-32), in which the Russian influence is combined with typi- 
cally French restraint and interest in everyday things of life Also 
well known is the Chionique des Pasqmers, 10 vol, ig33 _ 43 
Later writings included (Eng trans ) Why Fiance Fights (1940) 
and Suzanne and Joseph Pasquter (1946) 

DUHAMEL DU MONCEAU, HENRI LOUIS (1700- 
1782), French botanist and engineer, was born in Paris His dis- 
covery of the fungus destroying the saffron plant in Gatinais 
gamed him admission to the Academy of Sciences in 1728 From 
then he devoted himself to vegetable physiology, and experimented 
on the growth and strength of wood, the growth of the mistletoe, 
on layer planting, on smut in corn, etc He was probably the first, 
in 1736, to distinguish clearly between the alkalis, potash and 
soda For many years he was inspectot general of marine He 
died m Pans on Aug 13, 1782 

His pnncipal works are Traite des aibres et arbustes qw se 
cultivent en France (1755, 1768, 1835), La Physique des arbres 
(1758) , Des semis el plantations des arbres et de leur culture 
(1760, 1835), Mldments d’agncultui e (1762), De V exploitation 
des bois (1764)1 Trtati des arbres friutiers (1768, 1835), 
ments de l' architecture navale (1785) 

DUHRING, EUGEN KARL (1833-1921), German phi- 
losopher and political economist, was bom on Jan 12, 1833, at 
Berlin, and died on Sept 21, 1921 After a legal education he 
practised at Berlin as a lawyer till 1859 A weakness of the eyes, 
ending m total blindness, occasioned his taking up the studies 
with which his name is now connected In 1864 he became docent 
of the university of Berlin, but, in consequence of a quarrel with 
the professoriate, was deprived of his licence to teach in 1874 
Among his works are Kapital wid Arbgit (1865), Der Wert des 
Lebens (1865), Naturliche Dialektik (1863), Kntische Ge- 
schichte der Pfnlosophie (1869), Kntische Geschichte der allge- 
memen Pnncipien der Mechanik (1872) — one of his most suc- 
cessful works, Kursus der National- uni Soztalokonomie (1873) , 
Der Ersatz der Religion durch V olkommeneres (1883) He pub- 
lished his autobiography in 1882 under the title Sache, Leben uni 
Femde Dlilmng’s philosophy claims to be emphatically the phi- 
losophy of reality He is passionate m his denunciation of every- 
thing which, like mysticism, tries to veil reality He is almost 
Lucretian in his anger against religion which would withdraw 
the secret of the universe from our direct gaze His “substitute 
for religion” is a doctrine in many points akin to Comte and 
Feuerbach, the former of whom he resembles m his sentimental- 
ism Duhnng’s opinions changed considerably after his first ap- 
pearance as a writer His earlier work, Naturliche Dialektik, in 
form and matter not the worst of his writings, is entirely in the 
spirit of the Critical Philosophy Later, m his movement towards 
Positivism, he strongly repudiates Kant’s separation of phenome- 
non from noumenon, and affirms that our intellect is capable 
of grasping the whole reality In political philosophy Duhrmg 
teaches an ethical communism and attacks the Darwinian prin- 
ciple of struggle for existence In economics he is best known ' 
by his vindication of the American writer H C Carey, who at- 
tracts him both by his theory of value, which suggests an ulti- 
mate harmony of the interests of capitabst and labourer, and 
also by his doctrine of “national” political economy, which advo- 
cates protection on the ground that the morals and culture of a 
people are promoted by having its whole system of industry com- 
pleted within its own borders His patriotism is fervent, but nar- 
row and exclusive He idolized Frederick the Great and de- 
nounced Jews, Greeks, and the cosmopolitan Goethe 
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See H Druskowitz, Eugen Duhnng (Heidelberg, 1888) , E Doll, 
Eugen Duhnng (Leipzig, 1892), F Engels, Eugen D’s U mwah ling 
der Wissenschajt (Eng trims by E Avehng, 1892, reprinted 1925) , 
H Vaihingtr, Hartmann, Duhnng und Lange (1876) 

DUIKER or DUIKERBOK, small African antelopes 
( Cephalophits and allies) The popular name alludes to its habit of 
diving into and threading its way through thick bush The genus 
Cephalophus, together with two other Afncan genera, Philan- 
tomba and Sylvicapra, constitutes the tribe Cephalophvni Duikers 
are animals of small or medium size, frequenting thick forest 
The horns, usually present in both sexes, are small and straight, 
situated far back on the forehead, and between them rises a 
cresthke tuft of hair The common duiker (S gnmmia ) is found 
in bush country from the Cape to the Zambezi, Nyasaland and 
Angola The banded duiker (C donae) from West Africa is 
golden brown with black transverse bands on back and loins 
C sylvicultor, of West Africa, is the largest species, and ap- 
proaches a donkey in size (See Antelope, Bovidae ) 

DUXLIUS (or Duellius), GAIUS, Roman general during 
the first Carthaginian War In 260 b c , when consul in command 
of the land forces in Sicily, he was appointed to supersede his 
colleague Cn Cornelius Scipio Asma, as commander of the fleet 
Recognizing that for the unskilled Romans the only chance of 
victory lay in fighting under conditions as similar as possible to 
those of a land engagement, he invented grappling irons (con it) 
and boarding bridges, and gained a brilliant victory over the 
Carthaginian fleet off Mylae on the north coast of Sicily A 
memorial column, adorned with the beaks of the captured ships, 
was set up in the Roman forum in honour of his victory 

See Corpus lnscrlptionum Lahnarum, i No 195, Polybius 1 22, 
Diod Sic xvii 44, Frontinus, Strat 11 3, Florus ll 2, Cicero, De 
senectute 13 , Sdius Itahcus vi 667, and Punic Wars 

DUISBURG, a town m the Prussian Government district 
(Regierungsbeztrk) of Dusseldori, Germany It is situated at the 
junction of the Rhine and the Ruhr, 15 mi N (by rail) of Dus 
seldorf Pop (1885) 47,5*9, C x 939) 431.256 Duisburg was 
known to the Romans as Castrum Deutoms and under the Frank- 
ish kings as Dispargum In the 12th century it attained the rank 
of an imperial free town, but in the 17th century it was acquired 
by Brandenburg Of the many churches m the town, the fine 
Gothic Salvatorkirche (15th century) is the most interesting The 
town is well provided with educational facilities, of the technical 
schools, the school of machinery is important In 1655, the elector 
Frederick William of Brandenburg founded a Protestant univer- 
sity, which flourished until 180a The great development of indus 
try on the Rhine made Duisburg into a large industrial town Its 
chief industries are connected with metallurgical manufactures, in 
addition it has important chemical, textile, tobacco, sugar, soap, 
marganne and plate glass works, as an entrepot for the industries 
of the Ruhr area it exports large quantities of coal The port — 
one of the largest inland ports of Europe — covers an area of 632 
hectares The Rhine Heme canal connects Duisburg with Dort- 
mund and by way of the Dortmund-Ems canal, with German 
North Sea ports It is also an important railway centre It was 
occupied by the Belgians from 1921 to 1925 as a sanction under 
the treaty of Versailles and was heavily bombed by the Bntish 
in World War II 

DUJARDEN, FELIX (1801-1860), French biologist, was 
bom at Tours on April 5, 1801, and died at Rennes on April 8, 
x86o, He forsook fus early training in art and engineering for 
natural science, from 1843 concentrating on microscopic work in 
zoology In 2840 he became dean of Rennes university, but two 
years later resigned to become a professor In 1835 he dis- 
tinguished protoplasm from other viscid substances, designating it 
“sarcode” and assigning to it all the qualities of life He made de- 
tailed studies of rhizopods which he had discovered 10 1834, and 
of oceanic foramirufero Besides a manual of microscopic observa- 
tion, he wrote Natural History 0 } Infusoria (1841) 

DUKAS, PAUL (1865-1935), French composer, born m 
Pans Oct 1, 1865, studied under Matthias Dubois and Gutraud 
His cantata Velleda gained for him a second Grand Pm de Rome 
The symphonic poem, L’Apprentt Soraer, produced at the Societd 


Nationale de Musique in 1897, was an immediate success His 
next important work was the music which he wrote for Maeter- 
linck’s Anane et Barbe Bleue, a lyrical story in 3 acts This was 
played at the Opera Comique m 1907 and subsequently at many 
of the pnncipal opera-houses in Europe A “potaie danse,” The 
Pen, in which the orchestration is extraordinarily rich, was pro- 
duced m Pans in 1912 with the Russian dancer Mademoiselle 
Trouhanova Dukas is a master of instrumentation, equally effec- 
tive in bold colour effects and in the delicate passages which he 
touches m with so sure a hand His works for piano include a 
sonata m E flat minor and “Variations, Interlude and Final on 
*1 theme of Rameau,” while his appreciation of the great harpsi- 
chord composers led him to edit a number of the works of 
Rameau, Couperin and Scarlatti He was also a critic and a writer 
on music, held the positron of inspector of music at the Beaux- 
Arts, was on the Conseil Supeneur of the Conservatoire and was 
an officer of the Ldgion d’Honneur 

See O Ser4, Mustcicns franqats d’aujourd’hut (1911-12) , G Sama 
zeuilh, Unmusicien franfais, Paul Dukas (1913) , V d’Indy, Emmanuel 
Chabner et Paul Dukas (1930) , A Coeuroy, La musique franqaise 
tnoderne (1922) 

DUK-DUK, a secret society of the New Britain Archipelago 
north east of New Guinea, in the South Pacific The society has 
religious and political as well as social objects 

See “Duk-Duk and other Customs or Forms of Expression of the 
Melanesian’s Intellectual Life,” by Graf von Pfeil (Journ of Anthrop 
Insltt vol 27, p 181) , E A Weber, The Duk Dhks (1929) 

DUKE, the title of one of the higher orders of the European 
nobility, and of some minor sovereign princes The word “duke, ’ 
which is derived from the Lat dux, a leader, or general, originally 
signified a leader, and more especially a military chief In this 
general sense the word survived in English literature until the 
17th century, but is now obsolete 

The origin of modern dukes is twofold The dux first appears in 
the Roman empire under the emperor Hadrian, and by the time 
of the Gordians has already a place in the official hierarchy He 
was the general appointed to command an expedition and his 
functions were purely military In the 4th century, after the sep- 
aration of the civil and military administrations, there was a duke 
m command of the troops in each of the frontier provinces of the 
empire, eg, the dux Bntanmarum The number of dukes in- 
creased, and m the 6th and 7th centuries there were duces at 
Rome, Naples, Rimini, Venice and Perugia They became charged 
with civil as well as military functions, and even exercised con- 
siderable authority in ecclesiastical administration Under the 
Byzantine emperors they were the representatives m all causes of 
the central power The Roman title of duke was less dignified 
than that of count {comes, companion) which implied an honour- 
able personal relation to the emperor (see Count) Both titles 
were borrowed by the Merovingian kings for the administrative 
machinery of the Frank empire, and under them the functions 
of the duke remained substantially unaltered He was a great civil 
and military official, charged to watch, in the interests of the 
crown, over groups of several comttatus, or countships, especially 
in the border provinces The sphere of the dukes was never 
rigidly fixed, and their commission was sometimes permanent, 
sometimes temporary Under the Carohngians the functions of 
the dukes remained substantially the same , but with the decay of 
the royal power in the iotb century both dukes and counts gamed 
in local authority, the number of dukes became for the time 
fixed, and finally title and office were made hereditary, the rela- 
tion to the crown being reduced to that of more or less shadowy 
vassalage (See Feudalism ) 

Side by side with these purely official dukedoms, however, there 
had continued to exist or had sprung up, either independently or 
in more or less of subjection to the Frank rulers, national duke- 
doms, such as those of the Alemanm, the Aquitanians, and, later, 
of the Bavarians and Thunngians These were developed from 
the early Teutonic custom by which the hertzog (military chief) 
was elected by the nation as leader for a particular campaign, as m 
the case of the heretogas who had led the first Saxon invaders into 
Britain,, Tacitus says of the ancient Germans rages ex nobihtate, 
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duces ex vtrtute sumunt, t e , they elected their dukes for their 
warlike prowess only, and as purely military chiefs, whereas their 
kings were chosen from a royal family of divine descent Some- 
times the dukes so chosen succeeded m making their power per- 
manent without taking the style of king To this national category 
belong, besides the great German dukedoms, the dukes of Nor 
mandy, and the Lombard dukes of Spoleto and Benevento, who 
traced their origin, not to an administrative office, but to the 
leadership of Teutonic war bands With the development of the 
feudal system the distinction between the official and the national 
dukedoms was more and more obliterated By the 13th and 14th 
centuries the title had become purely territorial, and implied no 
necessary over lordship over counts and other nobles, who existed 
side by side with the dukes as tenants m-chief of the crown From 
this time the significance of the ducal title vanes widely in differ- 
ent countries 

The abolition of the Holy Roman Empire in 1806 removed the 
shadow of vassalage from the German reigning dukes, who re 
tamed their sovereign status under the new empire Only one, 
however, the grand duke of Luxembourg, remained both sovereign 
and independent Besides those who were sovereign dukes in 
Germany there are certain "mediatized” ducal houses, e g , that 
of Ratibor, which share with the dispossessed families of the 
Italian sovereign duchies certain royal privileges, notably that of 
equality of blood (Ebenburtigkeit) In Italy, where titles of no- 
bility give no precedence at court, that of duke ( duca ) has lost 
nearly all even of its social significance owing to lavish creations 
by the popes and minor sovereigns, and to the fact that the title 
often passes by purchase with a particular estate Political sigmfi 
cance it has none Some great Italian nobles are dukes, notably 
the heads of the great Roman ducal families, but not all Italian 
dukes are great nobles 

In France the title duke at one time implied vast territorial 
power, as with the dukes of Burgundy, Normandy, Aquitaine and 
Brittany, who asserted a practical independence against the 
crown, though it was not till the 12th century that the title duke 
was definitely regarded as superior to others At first (in the 10th 
and nth centuries) it had no defined significance, and even a 
baron of the higher nobility called himself m charters duke, count 
or even marquess, indifferently In any case the strengthening 
of the royal power sapped the significance of the title, until on the 
eve of the Revolution it implied no more than high rank and 
probably territorial wealth 

There were, under the ancten regime, three classes of dukes in 
France (1) dukes who were peers {see Peerage) and had a seat 
m the parlement of Pans, (2) hereditary dukes who were not 
peers, (3) “brevet” dukes, created for life only The French duke 
ranks m Spam with the “grandee” (qv), and vice versa In 
repubhcan France the already existing titles are officially recog- 
nized, but they are now no more than the badges of distinguished 
ancestry Besides the descendants of the feudal aristocracy there 
are m France certain ducal families dating from Napoleon I ’s 
creation of 1806 (e g , dues d’Albufera, de Montebello, de Feltre), 
from Louis Philippe (due d’Isly, and due d’Audiffret-Pasquier), 
and from Napoleon III (Malakoff, Magenta, Moray) 

In England the title of duke was unknown till the 14th cen 
tury, though in Saxon times the title ealdorman, afterwards ex- 
changed for "earl,” was sometimes rendered in Latin as dux, and 
the English kings till John’s time styled themselves dukes of 
Normandy, and dukes of Aquitaine even later In 1337 King 
Edward III erected the county of Cornwall into a duchy for his 
son Edward the Black Prince, the first English duke The second 
was Henry, earl of Lancaster, Derby, Lincoln and Leicester, 
created duke of Lancaster in 1351 In Scotland the title of duke 
was first bestowed m 1398 by Robert III on his eldest son David, 
who was made duke of Rothesay, and on his brother, who became 
duke of Albany 

British dukes rank next to princes and princesses of the blood 
royal, the two archbishops Of Canterbury and York, the lord 
chancellor, etc , but beyond this precedence they have no priv- 
ileges which are not shared by peers of lower rank {see Peerage) 
Though their full style as proclaimed by the herald is "most 
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high, potent and noble prince,” and they were included in the 
Almanack de Gotha, they were not recognized as the equals m 
blood of the crowned or mediatized dukes of the Continent, and 
the daughter of a British duke marrying a foreign royal prince 
could only take his title by courtesy, or where, under the “house 
laws” of certain families, a family council sanctioned the match 
The eldest son of a British duke takes as a rule by courtesy the 
second title of his father, and ranks, with or without the title, as a 
marquess The other sons and daughters bear the titles “Lord” 
and “Lady” before their Christian names, also by courtesy A 
duke in the British peerage, if not royal, is addressed as “Your 
Grace” and is styled “the Most Noble ” {See Archduke, 
Grand Duke, and, for the ducal coronet, Crown and Coronet ) 
(WAP) 

DUKE ENDOWMENT, THE, an American chanty fund 
established by James B Duke by indenture dated Dec n, 1924 
The administration of the fund is vested in a self perpetuating 
board of 15 trustees The initial gift by Duke somewhat exceeded 
$40,000,000 m value Of this amount up to $6,000,000 was to 
be used in connection with building and equipping Duke umver 
sity Twenty per cent of the net income is to be reinvested until 
such reinvestments aggregate $40,000,000 The remaining income 
is distributable as follows Duke university, 32%, hospitals not 
operated for pnvate gam in North and South Carolina, 32%, 
Davidson college, 5% , Furman university, 5% , Johnson C Smith 
university, 4%, orphanages in North and South Carolina, 10%, 
superannuated preachers having served in a North Carolina con 
ference of the Methodist Episcopal Church, South, 2%, building 
and operating rural churches of the Methodist Episcopal Church, 
South, in North Carolina, 6% and 4% respectively By his will 
Duke added to the fund $10,000,000 together with two-thirds of 
his residuary estate Of the $10,000,000, $4,000,000 may be used 
for providing hospital, medical school and nurses’ home iacilities 
at Duke university, the income from the balance of $10,000,000 
going to Duke university He further provided that $7,000,000 
out of two thirds of the residuary estate are to be used for pur- 
poses of building and equipping Duke university, 10% of the in- 
come going to Duke university and 90% for the benefit of 
hospitals not operated for private gain in North and South 
Carolina 

DUKE OF EXETER’S DAUGHTER, a 15th century in- 
strument of torture resembling the rack ( See Torture ) 

DUKERIES, THE, a district m the north west of Notting- 
hamshire, England, forming part of Sherwood forest (g v ) The 
name was taken from the existence of several adjacent demesnes 
of noblemen, and the character of the forest is to some extent 
preserved here On the north is the Lincoln, Retford, Worksop, 
Sheffield branch and on the south, the Lincoln, Ollerton, Chester- 
field branch of the L N E railway The following demesnes are 
in the district Worksop Manor formerly belonged to the dukes 
of Norfolk Welbeck Abbey, the seat of the dukes of Portland, 
to whom it came from the Cavendish family (dukes of New- 
castle), is mainly classic in style, dating from the early 17th 
century, but with many subsequent additions, the fifth duke of 
Portland (d 1879) built the curious series of subterranean cor- 
ridors and chambers beneath the grounds Clumber House, the 
seat of the dukes of Newcastle, was demolished in 1938 Thores- 
bv Park is the seat of the Pierrepont faniily (earls Manvers) 
Part of this demesne is a splendid tract of wild woodland 

DUKES, LEOPOLD (1810-1891), Hungarian critic of 
Jewish literature He spent about twenty years in England, and 
from his researches in the Bodleian library and the British Mu- 
seum (which contain two of the most valuable Hebrew libraries m * 
the world) Dukes was able to complete the work of Zunz (g v ) 
The most popular work of Dukes was his Rabbmsche Blumenlese 
(*844)1 m which he collected the rabbinic proverbs and illustrated 
them from the gnomic literatures of other peoples Dukes made 
many contributions to philology, but his best work was connected 
with mediaeval Hebrew poets, especially Ibn Gabirol 

DUKE UNIVERSITY at Durham, North Carolina, USA, 
owes its existence to a trust established by Jatties B Duka 
Dec ix, 1924 (see Duke Endowment) The university Is 
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Congregational church m the north 
of England The borough was m- 
corpoiated m 1899 

DULAC, EDMUND (1882- 
1953), British illustrator, was born 
at Toulouse, Fr , on Oct 22, 1882, 
and became a Bntish subject m 
1912 as best known illustrations 


his work also included pictures for 
The Tempest (1908), The Ru 
baiyat of Omar Khayyam (1909), 
Treasure Island (1927) and The 
Marriage of Cupid and Psyche 
(1951) He designed stamps for 
the coronation of King George VI 


and bank notes and stamps for the 
Free French, and was a successful 


portraitist 

Dulac died in London on 


May 25, 1953 

DULCIGNO, a seaport of 
Montenegro, Yugoslavia, on the 
Adriatic sea Population 3,748, 
chiefly Albanians and Turks Shut 
in by hills and forests, Dulcigno is 
the prettiest of Montenegrin 
towns The old quarter, built on a 
promontory, is walled and has a 
mediaeval castle There is a Ro- 
man Catholic cathedral and an an- 


built around Trinity college, founded x 838 
After spending two years m college, including summer reading, 
the ablest students may enter the professional schools or continue 
in the advanced college or university courses 
The woman’s college provides for women educational oppor 
tumties equal to those provided for men in Trinity college The 
graduate school of arts and sciences with the purpose of differ- 
entiating more sharply between the college and the graduate 
school, gives to the work of the latter a more distinctively uni- 
versity character than has heretofore been the rule m the United 
States This school aimS at developing those especially fitted 
for teaching, but special emphasis is laid on research, mathe 
matics, chemistry, physics, biology (In close co operation with 
the medical school) and on the social sciences including law 
The school of medicine runs thi ought four quarters, so that a four- 
year medical course may be completed in three calendar years 
The school of law provides liberal training in law as one of the 
social sciences closely allied with government, economics and 
business administration A university press is maintained, and 
in 1943 issued the South Atlantic Quarterly, the Hispanic Amer- 
ican Historical Review, American Literature, Ecological Mono- 
graphs, Character and Personality, Duke Mathematical Journal, 
the Southern Association Quarterly and Law and Contemporary 
Problems, In the academic year 1942-43 there were s,i2i stu- 
dents, exclusive of the summer school, and a teaching staff of 5x1 
The endowment was $38,963,698 
See E. W Knight, Public School Education in North Carolina 
(1916). W K Boyd, The Story of Durham (1925), W P Few, 
Twenty-jive tears of Trinity Coilege (Trinity College President 
Reports loiy, and. Trinity Akinmi Register, vol Id, p 140-167) , E C 
Brooks, Tmity Alumni Register, vol 1, p 4-18, 89-103, 247-237 , 
vol iiiP 348-158, 309-331 , vol hi, p 1-12, 169-185, vol.lv, p 1-10, 
W T. Lapradt, Trinity Alumni Register, vol vili, p 4-18 

_ (W P F, X) 

DUKINFIELD, a municipal borough in the Stalybridge and 
Hyde, pathamentary division of Cheshire, Eng , 6 mi E. of Man- 
chester Pop (1951) 18,445 Area 2 7 sq mi It lies opposite 
Ashton-under-Lyne on the south batik of the Tame nver which 
there forms the boundary between Cheshire and Lancashire 
The chief industries are cotton manufactures and engineering 
In the chapel of Dukinfield hall (the hall is now demolished but 
the chapel is still used) Samuel Eaton (d 1665) taught the first 


cient Latin church Steamers call, and some shipbuilding and fish- 
ing are earned on, but the harboui lacks shelter, and is liable to 
silting Like the rest of Montenegro, the port m 1941 came under 
Italian control 

To the Romans, who captured the town m 167 b c Dulcigno 
was known as Ulcimum or Olcimum, in the middle ages it was 
a noted haunt of pirates, in 1571 it was captured by the Turks 
from the Venetians In 1718 it was the scene of a great Venetian 
defeat, m 1877 the Montenegnns took it from the Turks and in 
1878 it was ceded to them by the treaty of Berlin The Turks 
however held it till 1880 when the “Dulcigno demonstration” 
by the fleets of the great powers forced them to relinquish it 

DULCIMER, the prototype of the pianoforte (q v ), an in- 
strument of great antiquity derived originally from the east, 
consisting of a horizontal sound chest over which are stretched 
a varying number of wire stnngs set in vibration by strokes of 
little sticks or hammers The dulcimer differed from the psal- 
tenum or psaltery chiefly in the manner of playing, the latter 
hump the strings pluclcd by means of fingers or plectrum a 
distncLon the impo> tancc of which i as full, lccogm/cd vlien 
the m\ union 01 the pianoforte had become e mat'er ox historv 
It was then perceived that the psahc’iun m 1 Inch the stnngs 



18TH CENTURY FRENCH DULCIMER AND HAMMERS WITH WHICH IT IS 
PLAYED 

The direct ancestor of the piano, the dulcimer came orlolnally from the 
east, being Introduced to Europe probably during the Crusades It was pop 
ular throughout the middle eges In tho days of Louis XIV of Franca 
elaborata models were constructed 
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were plucked, and the dulcimer in which they were stiuck when 
provided with keyboards, gave rise to two distinct families of 
mstiuments, diffenng essentially m tone quality, m technique 
and in capabilities The evolution of the psaltenum stopped at 
the harpsichord, that of the dulcimer gave us the pianoforte The 
dulcimer was very popular all over Europe throughout the 
middle ages 

The pantaleon, a double dulcimer, named after the inventor, 
Pantaleon Hebenstieit of Eisleben, a violinist, had two sound 
boards, 185 strings, one scale of overspun catgut and one of 
wire Hebenstreit travelled to Pans with his monster dulcimei in 
1 70s and played befoie Louis XIV, who baptized it PantaUon 
Quantz and Quinn of Blankenburg both gave descriptions of the 
instrument 

DULKEN, town, Prussian Rhine province, Germany, 11 mi 
by rail SW from Crefeld Pop (1939; 13,952 It has a Gothic 
parish church There arc manufactures ot linen, cotton, silk 
and velvet, etc , ironworks and foundries 

DULQNG, PIERRE LOUIS (,1785—1838), French chemist 
and phjsicist, was born at Rouen on Feb 12 (or 13), 1785 After 
acting as assistant to Berthollet, he became successivi Iv professor 
of chemistry at the facultj of sciences and the normal and veteri- 
naiy schools at Alfort, and then (1820) professor of physics at the 
Ecole Polytechnique, of which he was appointed director in 1830 
He died in Paris on July 18 (or 19;, 1838 

His earliest work was chemical in cliaiacter In 1811 he discov- 
ered nitrogen trichloride, dunnghis experiments serious explosions 
occurred twice, and he lost an eye, besides sustaining severe in 
juries to his hand He also investigated the oxygen compounds 
of phosphorus and nitrogen, and was one of the first to hold the 
hydrogen theory of acids 

Dulong’s important research work m physics was on heat and 
was carried out in conjunction with Alexis Thdrfese Petit (1791- 
1820), the professor of physics at the Ecole Polytcchmque In 
1815 they made the first accurate comparisons between the mer 
cury and the air thermometer The first published research 
(1816) dealt with the dilatation of solids, liquids and gases and 
with the exact measurement of temperature, and it was followed 
by one in 1817 m which they showed that Newton’s law of cooling 
was only true for small differences m temperature, and one in 
1818 on the measurement of temperature and the transference of 
heat, which was crowned by the French academy In another, 
“On some important points in the theory of heat” (18x9), they 
stated the “law of Dulong and Petit” dealing with atomic heats 
Subsequent papers by Dulong were concerned with “New deter 
minations of the proportions of water and the density of certain 
elastic fluids” (1820, with Berzelius), the property possessed by 
certain metals of facilitating the combination of gases (1823 with 
Thinard) , the refracting powers of gases (1826), and the specific 
heats of gases (1829) In 1830 he published a research, under 
taken with Arago for the Academy of Sciences, on the elasticity 
of steam at high temperatures In his last paper, published post 
humously in 1838, Dulong gave an account of experiments made 
to determine the heat developed m a chemical reaction, together 
with a description of the calorimeter he employed He was so 
badly supplied with apparatus that he spent practically all his 
wealth in providing what was necessary for his researches 

DULSE, in botany, Rhodymenta palmata, one of the red sea- 
weeds, consisting of flat solitary or tufted purplish-red fronds, fan- 
shaped in general outline and divided into numerous segments, 
which are often again and again divided m a forked manner It 
vanes much in size and degree of branching, ranging from 5 to 13 
or more inches long It grows on rocks, shellfish or larger sea- 
weeds, and is used by the poor in Scotland and Ireland as a relish 
with their food It is commonly dned and eaten raw, the flavour 
being brought out by long chewing In the Mediterranean it is 
used cooked in ragouts and made dishes 

DULUTH, a city of Minnesota, USA, on the western tip 
of Lake Superior, at the mouth of the St Louis river, opposite 
Superior, Wis , the county seat of St Louis county It is on fed 
eral highways 2, 53 and 61, and is served by the Chicago, St 
Paul, Minneapolis and Omaha, the Duluth, Missabe and Iron 
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Range, the Duluth, South Shoie and Atlantic, the Great Northern, 
the Northern Pacific, the Soo Line, the Chicago, Milwaul ee, St 
Paul and Pacific and the Duluth, Winnipeg & Pacific lailways, 
by Northwest Airlines and Wisconsin Central Airlines and by many 
Great Lakes treight lines The population was 104,066 in 1950 and 
was 101,065 in 1940 by the federal census It is one of the cool- 
est of U S cities during summer, the average spring and summer 
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temperature is 62 5 0 The city has a beautiful site (62 3 sqmi 
land area) on slopes nsmg to 600 ft above the level of the lake, 
commanding fine views of harbour, lake, river and surrounding 
country A 25 mi boulevard runs along the top of the bluff 
back of the city, and there are 3,216 ac in public parks The 
Duluth Superior harbour, with 49 mi of water frontage, formed 
by long narrow strips of land projecting from either shore (Minn- 
esota point and Wisconsin point) is one of the finest m the 
world, and it ranks second only to New York city, among U S 
ports, in the commercial tonnage handled It is well equipped with 
modern machinery for transferring cargoes, and had (1950) 21 
coal docks, 7 iron ore docks, 46 wharves for general freight, 25 
grain elevators and a cement storage elevator with a capacity of 
114,000 bbl Its commerce in 1949 was 56,673,901 tons, consist- 
ing largely of iron ore from the Vermilion, Cuyuna and Mesabi 
ranges, wheat and other grains from the Red nver valley and the 
plains of Canada, butter and eggs from adjacent territory, automo 
biles and coal from Lake Erie ports Among the manufacturing 
industries, the largest are the great millsjaf the American Steel and 
Wire company, established there in 1909 In 1912 a commission 
form of government was adopted A zoning ordinance was adopted 
m 1925, and the city’s development came under the supervision 
of a planning commission The recreation system includes provi- 
sion for flying, sluing, curling and iceboating, as well as for the 
more usual sports The charitable agencies are financed through 
a joint community chest There are two daily papers In 1931 
there were 37 public and 21 parochial schools, the College of St 
Scholastica, the Duluth Branch of the University of Minnesota 
and an extension department of the University of Minnesota The 
federal government maintains a coast guard station, a naval re- 
serve training station, a national guard air base and a weather 
bureau there 

Duluth’s Civic Symphony orchestra and its amateur Little 
theatre rank among the finest m the country Its Fall festival 
is a colourful annual event Points of interest include the Chis- 
holm Memorial museum, the St Louis County Historical Society 
museum, the Northern Bible Society museum, the scenic Skyline 
Parkway boulevard and Lake Superior North Shore drive, the mu- 
nicipal Zoological Gardens, Enger Memorial Observation tower 
and the Tweed Art galleries of the University of Minnesota, 
Duluth Branch 

The first visitor on record to the site of Duluth was Daniel 
Greysolon, Sieur Dulhut (d 1709), a French trader and explorer, 
who about 1679 built a stockaded trading post at the mouth of 
Pigeon nver on the north shore of the lake About 1752 a second 
trading post, which later became a depot of Astor’s American Fur 
company, was established in the vicinity Permanent settlement 
on the site of the city began in 1853 In 1870, when the city was 
incorporated and the first railway reached it, the population was 
3,131, and in 7:880 it was only 3,483 Between 1880 and 1890, with 
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the development of railways, of commerce on Lake Superior and 
of the iron mines of northern Minnesota, the population increased 
nearly tenfold, to 51 115 The traffic ot the port increased from 
2,848,672 tons in 1890 to 46,875,416 tons in 1913, fluctuated con- 
siderably during World Wars I and II, and reached its maximum 
fto mid 20th century; in 1942, when the commerce was 74,314,646 
tons 

DULWICH, a county and parliamentary division m the 
metropolitan borough of Camberwell, London, England, with 
stations at East, Norlh and West Dulwich on the Southein rail- 
way Pop (1931) 60,643 It comprises the southern end of the 
borough from Denmark Hill and Peckham to upper Sydenham 
and the Crystal Palace West Dulwich, in which the College 
is situated, with its wooded lanes descending from the Sydenham 
hill, still retains much of its rural character The manor, which 
had belonged to the Cluniac monks of Bermondsey, passed 
through various hands to Edward Alleyn (9 v ) m 1606 His 
foundation of the College of God’s Gift, commonly called Dul- 
wich College, was opened with great state on Sept 13, 1619, in 
the presence of Loid Chancellor Bacon, Inigo Jones and other 
distinguished men According to the letters patent the alms- 
people and scholars were to be chosen from the parishes of 
St Giles, St Botolph without Bishopsgate, and St Saviour’s 
(Southwark) By a series of statutes signed m 1626, Alleyn 
ordained that his school should consist of three distinct classes — 
(1) twelve poor schohrs, (2) children of inhabitants of Dul 
wich, who were to be taught freely, and (3) “towne or foreign 
schollers ” The almspeople consisted of six "poor brethren” and 
six "poor sisters,” and the head of the teaching and governing 
staff was to consist of a masLer and a warden, who were always 
to be of the founder’s surname 

The founder’s intention to establish a gieat public school, wiLh 
provision for university training, is shown by the statutes, but 
for more than two centuries the educational benefits were re 
strieted to the twelve poor scholars In 1857 and 1882, however, 
the foundation was entirely reconstituted It now comprises two 
schools, called respectively Dulwich College and Alleyn’s school 
The former is one of the important English public schools, the 
buildings (1866-70) by Charles Barry contain a fine ball The 
college possesses one of the leading private picture galleries m the 
country, the bequest mainly of Sir P T Bourgeois, R A , m 1811, 
with later additions and a separate endowment The Dutch and 
Flemish schools in particular are well represented, together with 
some fine examples of the Spanish, French and British Dulwich 
park (72 ac ) was presented to the public in 1890 

DUMA, an old Russian word meaning thought, in connection 
with the adjective Gosudarstvenmya (of Empire) was the name 
of the first Russian House of Representatives, granted by Nicholas 
n (Oct 30, 1905), and after the amendment of the electoral 
law (Dec 24, 1905), formally sanctioned on March 5, 1906 Elec 
tors were distributed m six “curias” large landed proprietors, 
small landed proprietors, peasants, capitalists, middle class, work- 
ing men Direct voting was admitted only in six large cities 
The len.uinmg popul 'lion < Ioct< d elector", v no m thur lu n elected 
the (Vcors to uoper local units, irotn which the (IccLors were 
fin il'y M.nt to provincrl assemblies to elect 1 lcmbc r a of the Duma 
Thus peisanis e.edec' in f oui st-mes (vil ige, ten nship disuiet, 
province), small lmilowncis m Liner (prcpwlon , dirtuct, prov- 
ince) as well ps work ng men (ficlorv, disinet, province' 1 , big 
1 md-owners, rch cit.zens and midale ehs-, citi/i 11s in two (district, 
province; Ihe number ol electors given to 'nous consiilucncics 
varicQ "1 opponte proportion to the number of population has 
‘ giving enormous preponderance to the upper i'isM-S I mded gen- 
try (aiout 200,00c) had the right to choos" 2,394 11 cio r s, 
Wealthy citizens (500,000) 788, middle class (8,000,000) 590, 
working men (12,000,000) 112, peasants (70,000,000) 1,168 
The DUma had the power to legislate, to vote the Budget and to 
control the administration But its rights were extremely curtailed 
by the tsar’s prerogative, through indiscriminate use of Orders m 
Council, to thwart regular legislation, by withdrawing from its 
competence a great part of Budget expenses, by the lack of re- 
sponsibility of ministers and, last, not least, by an extremely con- 


servative Upper House (the Council of Empire) composed half of 
old digmtxnes nominated by the tsar and half of elected members 
fiom gentry, church, commerce, and learned bodies 

The first two Dumas were dissolved after 73 and 103 days of 
existence The third Duma, elected after a change of electoral law, 
lasted for the full five years of its mandate (1907-12), and the 
fourth (1912-17) was nearing its end when the March revolution 
began 

See also Russia, History and P N Milyoukov’s article on “The 
Representative System in Russia” in "Russian Realities and Problems,’ 
id JD Duff (1917) ( p M ) 

DUMAGUETE, a municipality (with administrative centre 
and 23 barrios or districts) and capital of the piovince of Negros 
Oriental, of the island of Negros, Philippine islands, on Tanon 
strait, 4‘ , 4 ltu from Manila Pop (1939'), 22,236, of whom 67 
were whites It is the centre of a fertile agucultural region 
which supports a flourishing trade Silliman Institute, a Pres- 
by terian school, founded early m the century , has done excellent 
work m educating the natives Of those aged 6 to 19, inclusive 
42 2% were repotted in 1939 as attending school and of those ten 
vears old and over 53 7 % were reported as literate The vernacu 
lar is a dialect of Bisayan There is also a meteorological station 
The number of parcels of land declared for fixation in 1938 was 
8172 and the number of owners 6,117 

DUMANJUG, a municipality (with administrative centre 
and 32 barrios or districts), of the province and island of Cebu, 
Philippine islands, on the west coast at the mouth of the Duman- 
jug river, about 40 mi S W of Cebu, the provincial capital Pop 
(1939), 20973, of whom two were white Communication with 
Sibonga, a municipality situated on the opposite shore of the 
island is accomplished through one of the few passes of the 
mountains in the interior Corn and sugar are grown 111 the neigh 
bourmg region and there is an important coastwise trade There 
is little industry, aside from agriculture Cebuano is the ver- 
nacular 

DUMAS, ALEXANDRE (Alexandke Davy de la Faille 
terie) (1802-1870), French novelist and dramatist, was born 
at Villers Cotterets (Aisne) on July 24, 1802 His father, Gen 
eral Dumas (Alexandre Davy de la Pailletcrie) was born in San 
Domingo, the natural son of Antoine Alexandre Davy, marquis 
de la Pailletene, by a negress, Marie Cessette Dumas, who died 
in 1772 In 1780 he accompanied the marquis to France, and 
there the father made a mesalliance which drove the son into 
enlisting m a dragoon regiment The young Alexandre Dumas was 
still a private at the outbreak of the revolution, but he rose rapidly 
and became general of division in 1793 He was general in chief 
of the army of the western Pyrenees, and was transferred later 
to commands in the Alps and in La Vendde Among his many 
exploits was the defeat of the Austrians at the bridge of Clausen 
on April 22, 1797, where he commanded Joubert’s cavalry He 
lost Napoleon’s favour by plain speaking m the Egyptian cam 
paign, and later returned to France to spend the rest of his 
days in retirement at Villers Cotterets, where he had married m 
1792 Marie Elisabeth Labouret 

The novelist, who was the offspring of this union, was not 
four years old when General Dumas died (1806), leaving his 
family with no further resource than 30 acres of land Mme 
Dumas tried to obtain help from Napoleon, but in vain, and lived 
with her parents in narrow circumstances Alexandre received 
the rudiments of education from a priest, and entered the office 
of a local solicitor His chief friend was Adolphe de Leuven, the 
son of an exiled Swedish nobleman implicated in the assassination 
of Gustavus III of Sweden, and the two collaborated in vanous 
vaudevilles and other pieces which never saw the footlights 
Leuven returned to Pans, and Dumas was sent to the office of 
a solicitor at Crepy In 1823 Dumas visited his friend in Pans, 
and was received by Talma He then determined to seek his 
fortune m Pans An introduction to General Fov procured for him 
1 place as clerk in the service of the duke of Orleans, and he began 
to collaborate with Leuven in the production of vaudevilles and 
melodramas Madame Dumas presently joined her son in Pans, 
where she died m 1838 Soon after his arrival m Pans Dumas 
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had entered on a liaison with a dressmaker, Mane Cathenne 
Labay, and their son, the famous Alexandre Dumas fils ( see be- 
low) was born m 1824 Dumas acknowledged his son in 1831, 
and obtained the custody of him after a lawsuit with the mother' 

AS DRAMATIST AND NOVELIST 

His Plays The first piece by Dumas and Leu/en to see the 
footlights was La Chaise 1,1 I’amour (Ambigu Comique, Sept 22, 
1825), and in this they had help from other writers Dumas 
had a share in another vaudeville, La Noce et I’enterrement (Porte 
Saint Martin, Nov 21, 1826) It was under the influence of the 
Shakespeare plays produced in Pans by Charles Kemble, Harriet 
Smithson ( ifterwards Mme Berlioz) and an English company 
that the romantic drama of Christine was written The subject 
was suggested by a bas relief of the murder of Monaldescln ex 
hibited at the Salon of 1827 The piece was accepted by the 
Corrukhe Fran<;aise, but its production was deferred Meanwhile 
Dumas had written, m prose, Henri III et sa cour, which was nn 
mediately accepted by the Comedie Franqaise and produced on 
I eb 11, 1829 It was the first great triumph of the romantic 
drama The brilliant stagecraft of the piece and its admirable 
histoncal setting delighted an audience accustomed to the decadent 
classical tragedy, and brought him the friendship of Hugo and 
\igny His patron, the duke of Orleans now gave him the 
librananship of the Palais Royal Christine was recast as a 
romantic trilogy in verse in five acts with a prologue and epilogue, 
with the sub title of Stockholm, Fontainebleau, Rome, and was 
produced by Harel at the Odeon in March 1830 

The revolution of 1830 temporarily diverted Dumas from 
letters The account of his exploits should be read m his Memoires, 
where the incidents lose nothing m the telling He finally alienated 
himself from the Orleans Government by being implicated in the 
disturbances which attended Ihc funeral of General Lamarque 
m Juno 1832, and he received a hint that his absence from Trance 
was desirable A tour 111 Switzerland undeitaken on this account 
furnished matenal for the first of a long series of amusing books 
of travel Dumas remained, however on friendly and even aficc 
tionate terms with the young duke of Orleans until his death in 
1842 Meanwhile he had produced Napoleon Bonaparte (Odeon, 
Jan 10, 1831), his unwillingness to make a hero of the min who 
had slighLed his father having been overcome by Hard, who 
put him under lock and key until the piece was finished His next 
pliy, Antony, had a real importance m the history of the romantic 
theatre It was put m rehearsal by Mile Mars, but so unsatis 
faclorily that Dumas transferred it to Bocige and Mme Dorval, 
who pldyed it magnificently at the Porte Saint Martin theatre 
on May 3, 1831 The Byronic hero Antony was a portrait of 
himself m his rehtions with Melanie Waldor, except of course 
in the cxtravaginlly melodramatic denouement, when Antony, 
to save his mistress’s honour, kills her and exclaims, “Elle me 
rcsistdit, je 1 ai assassmee " He produced more than 20 more 
plays alone or in collaboration before 1845, exclusive of dramatiza- 
tions from his novels Richard Darlington (Porte Saint Martin, 
Dec 10, 1831), the first idea of which was diawn from Sir Walter 
Seott s Chronicles 0} the Canongate, owed part of its great sue 
eess to the admirable acting of Fiedenck Lemaitre La Tour 
dc Nesle (Porte Saint Martin, May 29, 1832), announced as by 
MM XXX and Gaillardet, was the occasion of a duel and a 
law suit with the original author, Frederic Gaillardet, whose 
ms had been revised, first by Jules Janin and then by Dumis In 
rapidity of movement, and m the terror it inspired, the piece 
surpassed Henri III and Antony A lighter drama, Mademoiselle 
dt Belle-Isle (Theatre Franqais, April 2, 1839), long held the 
stage 

In 1840 Dumas married Ida Ferner, an actress whom he had 
imposed on the theatres that took his pieces The amiable relations 
which had subsisted between them for eight years were disturbed 
by Lhe marriage, which is said to have been undertaken m conse 
quence of a strong hint from the duke of Orleans, and Mme 
Dumas lived m Italy separated from her husband 

His Novels — As a novelist Dumas began by writing short 
stories, but his happy collaboration with Auguste Maquet, which 


began in 18^9 led to the idmirable series of histoncal novels in 
which he proposed to reconstruct the whole course ot French 
history In 1844 he produced, with Maquet’s help, that most 
famous of “cloak and sword” romances, Lcs Trots Mousqiibtairi s 
(8 vols ), the material for which was discovered in the Mtmoins 
de M d’Aitagnan (Cologne, 1701-02) of Courtils de Sandras 
The adventures of d’Artagnan and the three musketeers, the gigan 
tic Porthos, the clever Aramis, and the melancholy Athos, who 
unite to defend the honour of Anne of Austria against Richelieu 
and the machinations of “Milady,” are brought down to the 
murder of Buckingham in 1628 Their admirers were gratified 
by two sequels, Vingt ans apres (10 vols , 1845) and Dix ans plus 
lard, on le vicomte de Bragelonne ( ’6 pts , 1848-50), which 
opens in 1660, showing us a mature d’Artagnan, a respectable 
captain of musketeers, and contains the magnificent account of 
the heroic death of Porthos The three musketeers are as famous 
in England as m Trance Thackeray could read about Athos 
from sunrise to sunset with the utmost contentment of mind, 
and R L Stevenson and Andrew Lang have paid tribute to the 
band in Memories and Portraits and Letters to Dead Authors 
Before 1S44 was out Dumas hid completed a second great romance 
m 12 volumes, Lc Comte de Monte Cristo, in which he had help 
from Fiorenlino as well as from Maquet The idea of the intrigue 
was suggested by Peuchet’s Police dcvotlce, and the stress laid 
on the earlier incidents, Drntfes, Danglars and the Chateau d’lf, 
is said to have been an afterthought Almost as famous as these 
two romances is the set of Valois novels of which Henri IV is 
Lhe central figure, beginning with La Reme Margot (6 vols , 1845) 
which contains the history of the struggle between Catherine of 
Medicis and Henry of Navarre, the history of the reign of Henry 
III is told in La Dame de Monsorcan (8 vols, 1S46), generally 
known m English as Chicot the Jester, from its principal char 
ncter, md in Les Quaranle cmq (10 vols, 1847-48), in which 
Diane de Monsoreau avenges heiself on the duke of Anjou for 
the death of her former lover, Bussy d’Vmboise 

Much has been written about the exact share which Dumas 
had in the novels which bear his name The Dumas Maquet 
series is undoubtedly the best, but Maquet alone never accom- 
plished anything to approach them in value The mss of the 
novels still exist in Dumas’s handwriting, and the best of them 
bear the unmistakable stamp of his unrivalled skill as a narrator 
The chief key to his enormous output is to be found in his un- 
tiring indusLry and amazing fertility of invention, not in the 
svsLtm of wholesale collaboration which was exposed with much 
exaggeration by Querard in his Superchcncs httcrancs and 
by “Eugfene de Mnecourt” (C B J jacquot) in his misleading 
I'abrtquc de romans, maison Alexandre Dumas et c le (1845) 
His assistants, in fact, supplied him with outlines of romances on 
plans drawn up by himself, and he then rewrote the whole thing 
That this method was never abused it would be impossible to say , 
Les Deux Diane, for instance, a prelude to the Valois novels, is 
said to have been written entirely by Pdul Meunce, although 
Dumas’s name appears on the title-page 

LATER YEARS 

The latter pirt of Dumas’s life is a record of excessive toil to 
meet prodigal expenditure and accumulated debts His disasters 
began with the building of a house in the Renaissance style, with 
a Gothic pavilion and an “English” park, at Saint Germain 
en Laye This place, called Monte Cristo, was governed by a 
crowd of hangers on of both sexes, who absorbed Dumas’s large 
earnings and lett him penniless Dumas also founded the Theatre 
Histonque chiefly for the performance ot his own works Thjj 
enterprise was under the patronage of the due de Montpensier, 
md was under the management of Hippoly Le Hostein, who had 
been the secretary of the Comedie Frangaise The theatre was 
opened in Ftb 1847 with a dramatic version of La Reme Margot 
Meanwhile Dumas had been the guest of the due de Montpensier 
at Madrid, and made a quasi official tour to Algeria and Tunis 
m a Government vessel, which caused much comment in the 
press Dumas had never changed his lepublican opinions He 
greeted the revolution of 1S4S with delight, and was even a caqdi- 
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date for electoral honours in the department of the Yonne But 
the change was fatal to his theatrical enterprise, for the failure 
of which in 1850 he was made financially responsible His son, 
Alexandre Dumas, was at that time living with his mother Mile 
Labay, who was eventually reconciled with the elder Dumas 
Father and son, though always on affectionate terms when they 
met, were too different in their ideas to see much of one another 
After the coup d'etat of 1851 Dumas crossed the frontier to 
Brussels, and two years of rapid production, and the economy 
of his secretaiy, Noel Parfait, restored something like order to 
his affairs On his return to Paris in the end of 1853 he established 
a daily paper, Le M ouiquetaire , for the criticism of art and letters 
It was chiefly wutten by Dumas, whose Mimoires first appeared 
in it, and survived until 1857, when it was succeeded by a weekly 
paper, the Monte Cnsto (1837-60) In 1838 Dumas travelled 
through Russia to the Caucasus, and in i860 he joined Garibaldi 
in Sicily Aftei an expedition to Marseilles in search of arms 
for the insurgents, he returned to Naples, where Garibaldi nomi- 
nated him keeper of the museums After four years’ residence 
in Naples he returned to Paris, and after the war of ’66 he visited 
the battlefields and produced Ins story of La Ptrreur prussietme 
But his powers were beginning to fail and in spite of the 1,200 
volumes which he told Napoleon he had written, he was at the 
mercy of his creditors, and of the succession of theatrical ladies 
who tyrannized over him and feared nothing except the occasional 
visits of Dumas fils He was finally rescued from these by his 
daughter, Mme Betel, who came to live with him in 1868, and 
two years later, on Dec s> 1870, he died in his son’s house at 
Puys, near Dieppe 

Auguste Maquet was Dumas’s chief collaborator Others were 
Paul Lacroix (the bibliophile “P L Jacob”), Paul Bocage, J P 
Mallefille and P A Fiorentino The novels of Dumas may be 
conveniently arranged m a historical sequence The Valois 
novels and the musqueteers senes brought Trench history down 
to 1672 Contributions to later history are — La Dame de volupti 
(2 vols , 1864), being the memous of Mme de Luynes, and its 
sequel Les Deux Retnes (2 vols , 1864) , La Tulipe noire (3 vols , 
1850), giving the history of the brothers de Witt, Le Chevalier 
d’Hormcntal (4 vols, 1853), and I hie Fille da legent (4 vols, 
1845), the story of two plots against the regent, the duke of 
Orleans, two books on Mme du Deffand, Mimoires d’une avettglc 
(8 vols, 1836-57) and Lee Confessions de la marquise (8 vols, 
1857) Loth of doubtful authorship, Olympe de Clioes (9 vols , 
1852), the story of an actress and a young Jesuit novice in the 
reign of Louis XV , one of his most popular novels, five books on 
the beginning of the Revolution down to the execution of Mane 
Antoinette the Mimoires d'un medecin, including Joseph Balsamo 
(19 pts , 1846-48), in which J J Rousseau, Mme du Birry and 
the dauphiness Marie Antoinette figure, with its sequels, Le 
Collier de la rente (9 vols, 1849-50), in which Bilsamo appears 
undei the abas of Cagliostro, Ange Pttou (8 vols, 1852), known 
in English as “The Taking of the Bastille”, La Comtesse de 
Chorny (19 vols, 1853-53), describing the attempts to save 
the monarchy and the flight to Varennes, and Le Chevalier de 
matson rouge (6 vols , 1846), which opens in 1793 with the hero’s 
atteifipt to save the queen Among the numerous novels dealing 
with the later revolutionary period are — Les Blancs et les bleus 
(3 vols , 1S6S) and Les Compagnons de Jihu (7 vols , 1837) Les 
Lowes de Machecoul (10 vols , 1859) deals with the rising in 1832 
m La Vendee Other famous stories are — Les Frins corses 
(a vols, 1845); La Femme an collier de vtlours (2 vols, 1851), 
les Mohican? de Purls (19 vols , 1854-55), detective stories with 
.which may be classed the series of Crimes cel&bns (8 vols , 1839- 
41), which are, however, of doubtful authorship, La San Fihce 
(9 vols , 1864—65), 111 which Lady Hamilton played a prominent 
part, with its sequels Emma Lyonna and Souvenirs d’mte favorite 
Of his numerous historical works other than fiction tlje most im- 
portant is his Lotiis XIV et son Slick {4 vols , 1843) Mes 
Mimoires (jo vols , 1852-34, Eng trans of selections by A F 
Davidson, 2 vols, 1891) is an account of his father and of his 
own life down to 1832 There arc collective editions of his plays 
16 vols, 1834-36, and 15 vols, 1863-74), but of the 91 pieces 
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for which he was wholly 01 partially responsible, 24 do not appear 
in these collections 

The complete works of Dumas were issued by Michel Levy frires in 
277 vols (1860-84) The more important novels have been frequently 
translated into English There is a long list of writings on his life 
and his works both in English and French The moie important French 
authorities are his own memoirs, already cited, C Ghnel, Alexandre 
Dumas el son oeuvre (Reims, 1884) , H Parigot, Dumas ptre 
(Grands ernvains frangais series, 1902), and Le Drame d’ Alexandre 
Dumas (1899) , H Blaze de Bury, Alexandre Dumas (1885) , Philibert 
Andebrand, Alexandre Dumas a la matson d'or ( 1888) , G Fenv, 
Dermires Annees d’ Alexandre Dumas (1883), and I H Lecomtc 
Alexandre Dumas (1904) Of the English lives of Dumas perhaps the 
best is that by Arthur F Davidson, Alexandre Dumas Fire his Life and 
Works (1902, bibl ) See the lives by P Fitzgerald (1873) and H A 
Spurr (1902), and essays by Andiew Lang (Letters to Dead Authors ) 
and R L Stevenson ( Memories and Pot traits) See also Herbert Gor- 
man, The Incredible Marquis Alexandre Dumas (1929) 

DUMAS, ALEXANDRE (“Dumas Fils”) (1824-1895), 
Trench dramatist and novelist, was bom m Pans on July 27, 1824, 
the natural son of Alexandre Dumas (see above) and the dress 
maker Mane Labay “Happily,” writes the son, “my mother was 
a good woman, and worked hard to bring me up”, while of his 
father he says, “by a most lucky chance he happened to be well- 
natured,” and “as soon as his first successes as a dramatist” 
enabled him to do so, “recognized me and gave me his name ” 
Nevertheless, the lad's earlier school-life was made bitter by his 
illegitimacy The cruel taunts and malevolence of bis companions 
rankled through life (see pieface to La Femme de Claude and 
L’ Affaire Climenceau), and left indelible marks on his character 
and thoughts Nor was his paternity, however distinguished, with 
out peril Alexandre the younger and elder saw life together very 
thoroughly, and Pans can have had few mysteries for them Sud 
denlv the son, who had been led to regard his prodigal father’s 
resources as inexhaustible, was rudely undeceived Coffers were 
empty, and he had accumulated debts to the amount of £2,000 

Thereupon he pulled himself together To a son of Dumas the 
use of the pen came naturally Like most clever young writers — 
and report speaks of him as specially brilliant at that time — he 
opened with a book of verse, Pichis de jeunesse (1847) It was 
succeeded m 1848 by a novel, La Dame aux Camillas, a sort of re- 
flection of the world in which he had been living The book was 
followed, m fairly quick succession, by Le Roman d’une femme 
(1848) and Diane de Lys (1851) All this, however, did not de- 
liver him from the load of debt, which, as he tells us, remained 
odious In 1849 he dramatized La Dame amp Camillas, but the 
rigour of the censorship and other circumstances delayed its pro- 
duction until Feb 2, 1852, when Napoleon’s all-powerful minister, 
Momy, intervened The play succeeded then, and has held the 
stage ever since, less perhaps from inherent superiority to other 
plays which have foundered than to the great opportunities it 
affords to any actress of genius 

Thenceforward Dumas’s career was that of a brilliant and pros- 
perous dramatist Diane de Lys (18 53), Le Demi-Monde (1835), 
La Question d'argent (1857), Le Fils rnturel (1838), Le Pire 
prodlgue (1859) followed rapidly Debts became a thing of the 
past, and Dumas a wealthy man The didactic habit was always 
strong upon him “Alexandre loves preaching overmuch,” wrote 
his father, and in most of his plays he assumes the attitude of 
a rigid and uncompromising moralist commissioned to impart to a 
heedless world lessons of deep import The lessons themselves 
are mostly concerned with the “eternal feminine,” by which 
Dumas was haunted, and differ in ethical value Thus In Les 
Idies de Madame Aubiay (1867) he inculcates the duty of the 
seducer to marry the woman he has beduced, but in La Femme de 
Claude (1873) he argues the right of the husband to take the law 
into his own hand and kill the wife who is unfaithful and worthless 
—a thesis again defended in his novel, L’Affaire Climenceau, and 
m his pamphlet, L'Tlomme femme, while nv Diane de Lys he had 
taught that the betrayed husband was entitled to lull— not m a 
duel, but summarily— the man who had taken his honour, and in 
L’Elrattgire (1876) the bad husband is the victim Nor did he 
preich only 111 Ins plays He preached in \ Numinous introduc- 
tions, and pamphlets not a few And when, in ;8?o and 1873, 
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France was going through bitter hours of humiliation, he called hei 
to repentance and amendments in a Nouvelle Lettre de Jumus and 
two Lettres sur les choses du jour 
As a moralist Dumas fils took himself very seriously indeed 
As a dramatist, didacticism apart, he had great gifts He knew 
his business thoroughly, possessed the art of situation, interest, 
crisis— could create characters that were real and ahve His 
dialogue also is admirable, the repartee rapier like, the wit most 
keen He was singularly happy, too, in his dramatic interpreters 
The cast of L’Etrangire, for instance, comprised Sarah Bernhardt, 
Sophie Croizette, Madeleine Brohan, in the female characters, 
and Coquelin, Got, Mounet Sully and Febvre in the male char- 
acters, and Aimee Desclee, whom he discovered, gave her genius 
to the creation of the parts of the heroine in Une Visite de noces, 
the Prtncesse Georges and La Femme de Claude He possessed wit 
in abundance, of a singularly trenchant kind It shows itself less 
in his novels, which, however do not contain his best woik, but 
in his introductions, whether to his own books or those of his 
friends, and what may be called his "occasional” writings, there is 
an admirable brightness His style is that of the best French tradi- 
tions Towards his father Dumas acted a kind of brother’s part, 
and while keeping free from his literary influence, both loved and 
admired him The father never belonged to the French Academy 
The son was elected on Jan 30, 1874 He died on Nov 27, 1895 
See J Claretie, A Dumas fils (1883) , P Bourget, Nouveau * Essais 
de psychology contemporame (1885) 1 “La Comedie de moeurs,” by 
Ren£ Doumic, in L Petit de Julleville’s Hislotre de la langue et de la 
littirature jranqaise, vm pp 82 et seq , R Doumic, Portraits d’icn- 
vatns (1892), Emile Zola, Documents httiraires, itudes et portraits 
(1881) v.F T M) 

DUMAS, GUILLAUME MATHIEU, Couni (1753- 
1837), French general, was born at Montpellier on Nov 23, 1733, 
and entered the army m 1773 He served m America and else- 
where almost continuously up to the outbreak of the Revolution 
During the Revolution he acted with the moderate party, and, 
though he was president of the Legislative Assembly in 1791, 
spent most of his time abroad until the consulate Under Napoleon 
he served at Austerhtz, and then with Joseph Bonaparte m Naples 
and Spam He was made a count of the empire in 1810 In 1812 
he was mtendant-general of the Grande Arm6e m Russia, but was 
taken prisoner after the capitulation of Dresden in 1813 At the 
first restoration he assisted m army administration, but joined 
Napoleon during the Hundred Days, when he organized the Na- 
tional Guard He employed his enforced retirement aftei the 
second restoration in writing his Pricts des Mnements milttatres 
(19 vols , 1817-26), the first part of which had appeared anony- 
mously at Hamburg in 1800 The Pricts embraces the history of 
the war from 1798 to the peace of 1807 A growing weakness of 
sight, ending in blindness, prevented him from carrying the work 
further, but he translated Napier’s Peninsular War as a sort of 
continuation to it In 1818 Dumas was admitted a member of 
the council of state, from which, however, he was excluded in 
1 82 2 After the revolution of 1830, m which he took an active 
part, Dumas was created a peer of France, and re entered the 
council of state He died in Pans on Oct 16, 1837 
Besides the Pricts des ivinements mthtaires, which forms a valuable 
source for the history of the period, Dumas wrote Souvenirs du 
Ueut -giniral Comte Matlueu Dumas (published posthumously by his 
son, 1839) 

DUMAS, JEAN BAPTISTE ANDRE (1800-1884), 
French chemist, was born at Alais (Gard) on July 16, 1800 He 
Wished to become an artist, but was apprenticed to an apothecary 
m his native town In 1816 he moved to Geneva where he like- 
wise was connected with a pharmacy There he attended the 
lectures of Raoul Pictet (physics), Charles de la Rive (chem- 
istry) and Augustin Pyrame de Candolle (botany) 

Before he was 21 he was engaged with Dr J L Prdvost m 
original work on problems of physiological chemistry, and even 
of embryology In 1823 Baron Alexander von Humboldt induced 
him to go to Paris, which he made his home for the rest of his 
life He became a member of the national legislative assembly in 
1849 He acted as minister of agriculture and commerce for a 
few months in 1850-51, and subsequently became a senator, 


president of the municipal council of Paris and mastei of the 
Trench mint His official career came to a sudden end with the 
fill of the Second Empire He died at Cannes on April 11, 1884 
He was buned with great ceremony in the Montparnasse ceme- 
tery m Pans A statue was erected at his birthplace in 1889 
Dumas is a great figure in the chemical history of the middle pait 
of the 19th ccnturj He was one of the fust to criticize the electro- 
chemical doctrines of Jons Jakob Berzelius (qv), which at the 
time his work began were widely accepted as the true theoiv of the 
constitution of compound bodies, and opposed a unitary view to the 
duahstic conception of the Swedish chemist In a paper on the atomic 
theory (1826) he anticipated ideas which were frequently supposed 
to belong to a latei period The continuation of these studies led him 
to the ideas about substitution (“metalepsis”) which were developed 
about 1839 into the theory (“Older Type Theory”) that in organic 
chemistry there are certain types which lemain unchanged even when 
their hydrogen is replaced by an equivalent quantity of a haloid ele 
ment Many of his researches were carried out in support of these 
views, one of the most important being that on the action of chlonne 
on acetic acid to form trichloracetic acid— a derivative of essentially 
the same character as the acetic acid itself In the 1826 paper he 
described his method for ascertaining vapour densities over wide tem- 
peratures, and the redeterminations which he undertook by its aid of 
the atomic weights of carbon and oxygen proved the forerunners of a 
long scries which included some 30 of the elements, the results being 
mostly published in 1858-60 He devised a combustion method of 
great value m the quantitative analysis of organic substances for the 
estimation of nitrogen, while the classification of or came compounds 
into homologous series was advanced as one consequence of his 
reseat ches into the acids generated by the oxidation of the alcohols 
Dumas was a prolific writer and his numerous books, essays memo- 
rial addresses, etc , are written in a dear and graceful style His earliest 
large work was a treatise (8 vols , 1828-48) on applied chemistry His 
Lefons sur la Phtlosophie chtmque in which he traced the development 
of chemistry from the earliest times was received with acclaim In the 
Essai de slatique chtmtque des etres orgamsis (1841), written with 
ean Baptiste Boussingault (1802-87), he treated the chemistry of hfe, 
oth plant and animal This book brought him into conflict with 
Baton Justus von Liebig (9 v ), who contended that some of his prior 
work had been appropriated without due acknowledgment In 1824, 
in conjunction with Jean V Audouin and Adolphe Theodore Brongm- 
art, Dumas founded the Annales des sciences naturelles, and from 
1840 he was one of the editors of the Annales ie chtmie et de physique, 

As a teacher Dumas was the first French chemist to adopt the prac- 
tical laboratory teaching instituted at Giessen by Liebig He used 
this method at the fScole Polytechmque and afterwards m his own 
laboratory He succeeded Joseph Louis Gay Lussac at the Sorbonne 
A member of the Acad6tme des Sciences from 1832, he became its 
perpetual secretary in 1868, and was elected to the French academy in 
1875 to the chair left vacant by the death of Guizot 
See E Thorpe, Essays in Historical Cfiemstry (1911) , A W Hof- 
mann, Ermnerungen on voiangegongen Freunde (1889) , E Maindron 
L'Oeuvre de J B Dumas (1886) , W H Perkin, Journal Chemical 
Society (London, 1885) 

DU MAURIER, GEORGE LOUIS PALMELLA BUS- 

SON (1834-1896), British artist and writer, was born in Pans 
His father, a naturalized British subject, was the son of imtgres 
who had left France during the Reign of Terror and settled m 
London In Peter Ibbetson, the first of the three books which won 
George Du Mauner late in life a reputation as novelist almost as 
great as he had enjoyed as artist and humorist for more than a 
generation, the author tells in. the form of fiction, the story of his 
singularly happy childhood which was mostly spent at Passy 
After some years at a Pans school, he left (in 1851) to study 
chemistry at University College, London, actually setting up as an 
analytical chemist afterwards in Bucklersbury But this was 
clearly not to be his mitier, and the year 1856 found him once 
more in Pans, in the Quartier Latin this time, m the core of that 
art world of which m Trilby, 40 years later, he was to produce 
with pen and pencil so idealistic and fascinating a picture Then 
(like Barty Jossehn m The Martian, his third novel) he spent some 
years in Belgium and the Netherlands, experiencing at Antwerp 11k 
1857, when he was working in the studio of van Lerius, the one 
great misfortune of his life — the gradual loss of sight in his left eye, 
accompanied by alarmmg symptoms in his right It was a period 
of tragic anxiety, but the cloud was soon to show its silver lining, 
for, about Christmas time 1858, there came to the forlorn invalid 
a copy of Punch’s Almanac, and with it the dawn of a new era m 
his career 

There can be little doubt that the study of this Almanac, and i , 
especially of Leech’s drawings m it, fired him with the, ambition’ 
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of making his name as a graphic humorist , and it was not long 
after his return to London in i860 that he sent in his first contnbu 
tion (very much in Leech’s manner) to Punch Mark Lemon, 
then editor, appreciated his talent, and on Leech's death in 1865 
appointed him his successor, counselling him with wise discrimina 
tion not to try to be ‘too funny,” but “to undertake the light and 
graceful business” and be the "romantic tenor” m Mr Punch s 
little company, while Keene, as Du Mauner puts it, “with his mag 
nificent highly trained basso, sang the comic songs ” These re 
spective roles the two artists continued to play until the end, and 
Du Mauner himself in his book on Social Pictorial Satire has set 
forth their points both of resemblance and of difference Besides 
working for Punch he illustrated several books, including his own 
novels, and from time to time he sent pretty and graceful pictures 
to the exhibitions of the Royal Society of Painters in Water 
Colour, to which he was elected in 1881 In 1885 the first exhibi 
tion of his works at the Fine Art Society took place He died on 
October 8, 1896, and was buried in the Hampstead parish church 
vard He left a family of two sons — the elder, Major Guy Du 
Mruner (186^-1915), a soldier who became more widely known in 
1909 as author of the military play An Englishman’s Home, and 
the second, Gerald (later, Sir), a well known actor — and three 
daughters 

See Thomas Armstrong CB , a Memoir (1912) and T Martin 
Wood, George Du Manner (19:3) Other volumes containing in 
formation about Du Mauriei’s life and work are M H Spielmann, 
The History of Punch, Felix Moscheles, In Bohemia with Du Manner 
Century Magazine (1883) , Harper’s Magazine (Sept 1897, June 1899) 
See also Ruskin, Art of England, Lecture 5, Pennell, Pen Drawing and 
Pen-Draughtsmen, and Muther, Modem Painting (F W W ) 

DUMBARTON, a roval, large and parliamentary burgh, sea- 
port, and the county town, Dumbartonshire, Scotland, on the 
river Leven, near its confluence with the Clyde, is£ mi N W of 
Glasgow by the L N E R andLMSR Pop (1938) 22,214 The 
Alcluith (“hill of the Clyde”) of the Britons, and Dumbreatan 
(“fort of the Britons”) of the Celts, it was the capital of the dis- 
trict of Strathclyde Here the Romans had a naval station called 
Theodosia The history of the town, however practically centres 
m that of the successive fortresses on the Rock of Dumbarton, a 
twin peaked hill, 240 ft high and a mile in circumference at the 
base The Piets seized it in 736, the Northmen in 870, and Thomas 
Crawford of Jordanhill on March 31, 1571, m the interests of 
James VI The castle has been held by Queen Mary’s adherents, 
and gave them free communication with France William Wallace 
was in 1305 imprisoned in the castle before he was removed 
to London The higher of the two peaks is known as Wallace’s 
seat, a tower being named after him Oil the portcullis gateway 
are rudely carved heads of Wallace and his betrayer Queen 
Mary, when a child, residtd in the castle for a short time The 
lock is basalt, with a tendency to columnar formation 

Dumbarton was of old the capital of the earldom of Lennox, 
but was given up by Earl Maldwyn to Alexander II , by whom 
it was made a royal burgh in 1221 and declared to be free from 
all imposts and burgh taxes Later sovereigns gave it other priv- 
ileges, and all were finally confirmed by a charter of James VI 
It had the right to levy customs and dues on all vessels on the 
Clyde between Loch Long and the Kelvin “Offers dues” on 
foreign ships entering the Clyde were also exacted In 1700 these 
rights were transferred to Glasgow by contract, but were after- 
wards vested in a special trust created by acts of parliament 

Most of the town lies on the left bank of the Leven, but there 
is communication with the suburb of Bridgend on the right bank 
by a five-arched stone bridge Dumbarton is controlled by provost 
3fid council It unites with Clydebank in returning one member to 
parliament The principal industry is shipbuilding The old staple 
trade of the making of crown glass, begun m 1777, lapsed some 70 
years afterwards when the glass duty was abolished There are 
several great engineering works, besides iron foundries, breweries, 
and rope-yards There are quays, docks and a harbour at the 
mouth of the Leven, and a pier for river steamers runs out from 
the Castle rock, but is now disused The first steam navigation 
company was established in Dumbarton in 1815, when the “Duke 
of Wellington’ (built in the town) plied between Dumbarton and 


Glasgow But it was not till 1844, consequent on the use of iron 
for vessels, that shipbuilding became the leading industry 

DUMBARTONSHIRE, western county, Scotland, bounded 
north by Perthshire, east by Stirlingshire, south east by Lanark 
shire, south by the Clyde and its estuary, and west by Loch Long 
and Argyllshire The detached parish of Kirkintilloch and part of 
that of Cumbernauld are enclosed between the shires of Stirling 
and Lanark This formerly formed part of Stirlingshire, but was 
annexed in the 14th century when the earl of Wigtown, to whom 
it belonged, became heritable sheriff of Dumbartonshire Dum 
bartonshire has a land area (excluding water) of 244 sq mi The 
north west and west are mountainous, the highest point exceed- 
ing 3,200 feet This is a district of rocks belonging to the 
metamorphic series of the Highlands, into which, in the north 
of the county, there is a large plutomc intrusion In the south of 
the county are the Kilpatrick Hills (1,300 ft ), a svstem of lavas, 
tuffs and agglomerates intercalated in the Calciferous Sandstone 
senes Sandstones of various ages occupy most of the rest of the 
county, but the Carboniferous limestone follows them in some 
parts, and, notably m the detached portion of the county, includes 
important coal measures The boulder clay of the Carboniferous 
lowland is full of schistose boulders brought by glacial action from 
areas far to the north west The Clyde, the Kelvin and the Leven 
are the only rivers of importance The Leven flows out of Loch 
Lomond at Balloch and joins the Clyde at Dumbarton after a 
serpentine course of about 7 miles Most of the other streams are 
among the mountains, whence they find then way to Loch Lomond, 
and nearly all afford good fishing Of the inland lakes by far the 
largest is Loch Lomond (q v ) The boundary between the shires 
of Dumbarton and Stirling runs through the lake from the mouth 
of Endnck Water to a point opposite the Isle of Vow, giving about 
two thirds of the loch to the former county Loch Sloy on the 
side of Ben Vorhch is a long, narrow lake, 812 ft above the sea 
amid wild scenery From its name the Mvcfarlanes took their 
slogan or war cry The shores of the Gareloch, a salt water inlet 
6£ m long and 1 m wide, are studded with houses of those whose 
business lies in Glasgow Garelochhead, and Cove and Kilcreggan 
at the entrance to Loch Long, are favourite summer resorts The 
more important salt water inlet, Loch Long, is 1 7 m m length 
and varies in width from 2 m at its mouth to about £ m m its 
upper reach It is a dumping place for the dredgers which are 
constantly at work preserving the tide way of the Clyde from 
Dumbarlon to Broomielaw The scenery on both shores is very 
beautiful Only a mile separates Garelochhead from Loch Long, 
and at Arrochvr the distance from Tarbet on Loch Lomond is 
barely ij miles Nearly all the glens are situated m the Highland 
part of the shire, the principal being Glen Sloy, Glen Douglas, 
Glen Luss and Glen Truin The last is memorable as the scene of 
the conflict m 1603 between the Macgregors and the Colquhouns, 
in which the latter were almost exterminated It was this en 
counter that led to the proscription of the Macgregors, including 
Rob Roy 

History —Prehistoric peoples have left rude forts and tumuli, 
and there are several remains of the wall of Antoninus, built from 
Forth to Cljde, and running along the north of the detached por- 
tion of the shire and through the south eastern corner of the 
county to Kilpatrick Other Roman relics have been found at 
Duntocher, Cumbernauld and elsewhere The shire forms part of 
the old Scottish territory of Lennox ( Levenachs , “fields of the 
Leven”), which embraced the Vale of the Leven and the basin of 
Loch Lomond, or all modern Dumbartonshire, most of Stirling 
and parts of the shires of Renfrew and Perth It gave the title of 
the earldom created m 1174 by Wilbam the Lion and of the duke- 
dom conferred by Charles II on his natural son, Charles, duke of 
Richmond and Lennox Robert Bruce is said to have mustered 
his forces at Dullatur prior to the battle of Bannockburn, and 
died at Cardross Castle in 1329 The Covenanters m their flight 
from the field of Kilsyth, where in 1645 Montrose had defeated 
them, made their way through the southern districts The clans 
of Macgregor and Macfarlane made their home m the Highland 
fastness and raided their Lowland neighbours 

Agriculture, Industries and Communications — The arable 
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lands extend chiefly along the Clyde and the Leven, and aie com- 
posed of rich black loam, gravelly soil and clay The faimers have 
markets on the Clyde for all kinds of stock and produce, and high 
farming and dairying prosper Black faced sheep and Highland 
cattle are pastured on the hilly lands and Cheviots and Ayr shires 
on the low grounds Oats is the pnncipal crop (5,314 ac in 
1 938 J 1 potatoes, turnips, swedes and some wheat are also grown 
The average size of the 662 holdings in 1938 was 64^ ac but 57% 
were 50 ac or less 

Turkey red dyeing has long been a distinctive industry The 
water of the Leven being singularly soft and pure, dyers and 
bleachers have constructed works at many places Bleaching has 
been carried on since the early part of the 1 8th centuiy, and 
cotton printing at Levenfield dates from 176S There are large 
establishments at Alexandria, Bonhill, Jamestown, Renton and 
other towns for bleaching, dveing and printing of cottons, calicoes 
and other cloths, besides yarns The engineering works and ship 
building yards at Cly dehank are famous, and at Dumbarton there 
are others Coal and hreclay are worked, and sandstone and 
igneous rocks are quarried in the detached poition at Kirkintil- 
loch and Cumbernauld 

The populous districts of the county are served by the L N E R 
Trom Helensburgh to Inverarnan the West Highland line runs 
through beautiful scenery The L M S R has access to Balloch 
from Glasgow and traverses the detached portion Portions of 
the Forth and Clyde canal, connecting with the Clyde at Bowling, 
and opened for traffic in 1775, pass through the shire There is 
regular steamer communication between Glasgow and the towns 
and villages on the coast 

Population and Government — Pop (est 1938)155,243 In 
1931 Gaelic and English were spoken by 1,874 persons The prin- 
cipal towns are Clydebank (est 1938 pop 47,912), Dumbarton 
(22,214), a royal burgh and both large burghs, the small burghs 
of Helensburgh (8,743), Kirkintilloch (12,845) andMilngavie (6,- 
278) , and Bonhill (1931 pop 15,565) The fourth small buigh is 
Cove and Kilcreggan There are six county districts The county 
returns one member to parliament, and Dumbarton, the county 
town, one member with Clydebank Dumbartonshne forms a 
sheriffdom with the counties of Stirling and Clackmannan, and 
there is a resident sheriff substitute at Helensburgh, who sits also 
at Dumbarton and Kirkintilloch 

DUMB WAITER, originally a small oblong or circular table 
to hold reserve plates, knives and forks, and other necessaries for 
a meal It came into use m England towards the end of the 18th 
century, and some elegant examples were designed by Sheraton 
and his school They were usually circular, with three diminishing 
tiers, sometimes surrounded by a continuous or interrupted 
pierced gallery m wood or brass Smaller varieties are much used 
m England for the display of small silver objects m drawing- 
rooms The term was more recently extended to mean the small 
elevator used to convey household commodities from one floor 
to another in modern apartments It is a box like structure, about 
2 ft square, built within the walls, and run with a rope and pulley 

DUM-DUM, a town and cantonment in British India, in the 
district of the Twenty-four Parganas, 4^ mi N E of Calcutta 
The name is derived from dam dama, meaning a raised mound, a 
battery It was the headquarters of the Bengal artillery 1783- 
1853, when they were transferred to Meerut It has an army nfle 
and ammunition factory The town is divided between two munici 
palities, North Dum-Dum (pop , 1941, 5.974) and South Dum- 
Dum (pop 1941, 25,838) It was at Dum-Dum that Sira] ud- 
daula signed the treaty of 1757 with Clive 

At the Dum Dum foundry the hollow nosed “Dum-Dum” 
(Mark IV) bullets were manufactured, the supposed use of which 
by the British during the Boer War caused considerable comment 
in 1899 Their peculiarity consisted m their expanding on impact 
and thus creating an ugly wound, and they had been adopted in 
Indian frontier fighting owing to the failure of the usual type 
of bullets to stop the rushes of fanatical tribesmen They were 
not, in fact, used during the Boer War Other and improvised 
fuuns of expanding bullet were used in India and the Sudan, the 
commonest methods of securing expansion being to file down 


the point until the lead core was exposed and to make longitudinal 
slits in the nickel envelope All these forms of bullet hive come 
to be described colloquially, and even in diplomatic correspond 
ence, as “dum dum bullets ” and their alleged use by Russian 
troops m the Russo-Japanese War of 1904-05 formed the subject 
of a protest on the part of the Japanese government An Inter 
national declaration was made at the second Hague conference, 
July 29, 1899, forbidding the use of these bullets The United 
States did not participate in this declaration During World War 
I actual charges were made by the belligerents of the use of illegal 
bullets, but there was no evidence forthcoming that such use (if 
any) was authorized by any power 

DUMESNIL, MARIE FRANCOISE (1713-1803), French 
actress, whose real name was Marchand, was born in Paris on 
Jan 2, 1713, made her debut in 1737 at the Comedie Fran<;aise 
as Clytemneslre in Iphigerue en Tauride She played CleopaLre, 
Phedre, Athalie and Hermione with great effect, and when she 
created Merope (1743), Voltaire says that she kept the audience 
in tears for three successive acts She retired m 1776 and died 
on Feb 20, 1803 She authorized the publication of a Mimoire 
de Marie Franqoise Dumesntl, in reply to an attack by her rival, 
Clairon (1800) 

DUMFRIES, a royal and large burgh and the county town, 
Dumfriesshire, Scotland (Gaelic, “the fort in the copse”) It lies 
on the left bank of the Nith, about 8 mi from the Solway Firth 
and 82 mi S E of Glasgow by the L M S R , and is a junction for 
several lines Pop (1938) 23,797 Dumfries is a fine town, beauti- 
fully situated St Michael’s (1746) was the church which Robert 
Burns attended, and in its churchyard he was buried, his remains 
being transferred in 1815 to the magnificent mausoleum erected in 
the southeast corner The schools include an important academy 
In the middle of the market place stands the old town hall, with 
red tower and cupola, known from its situation as the Mid Steeple 
It was built by Tobias Bachup of Alloa (1708) and is now oc- 
cupied by shops The Theatre Royal, reconstructed m 1876, dates 
from 1787 Burns composed several prologues and epilogues for 
some of its actors and actresses The Nith is crossed by three 
bridges and the railway viaduct The bridge used for vehicular 
traffic dates from 1790-1794 Devorguilla’s bridge below it, built 
of stone in 1280, originally consisted of nine arches (now reduced 
to six) and is reserved in spite of its massive appearance for foot 
passengers only, as is also the susper^ion bridge opened in 1875 

Mixwelltown, on the opposite side of the river, was amalga- 
mated with Dumfries as from Nov 1929 It is of modern growth 
and has an observatory The leading industries comprise manufac- 
tures of tweeds, hosiery, gloves and neckties, besides the timber 
trade, dye works and nursery gardening Dumfnes markets for 
horses, cattle and sheep have always ranked with the best, and 
there is also a market for pork during the five months beginning 
with November Dumfnes was long the leading market for hare 
skins, being still important in this respect The Nith is navigable 
at Dumfries for vessels drawing 8 ft , but the sea-borne trade is 
small 

Although Dumfries was the site of a camp of the Selgovian 
Britons, nothing is known of its early history William the Lion 
(d 1214) made it a royal burgh, but the oldest existing charter 
was granted by Robert II m 1395 The town became embroiled 
in the struggles that ended m the independence of Scotland It 
favoured the claims to the throne, first of John Baliol — whose 
mother Devorguilla, daughter of Alan, lord of Galloway, had 
done much to promote its prosperity by building the stone bridge 
over the Nith — and then of the Red Comyn, as against those 
of Robert Bruce, who drew his support from Annandale Unt^l 
nearly the close of the 16th century the burgh was exposed to 
frequent raids, both from freebooters on the English side and 
from partisans of the Douglases, Maxwells and Johnstones James 
VI was royally entertained on Aug 3, 1617, and afterwards 
presented the seven incorporated trades with a silver gun to en- 
courage craftsmen in the practice of musketry A competition 
for this gun, which is now kept in the old town hall, took place 
annually — with a great festival every seven years— until 1831 
John Mayne (x 7S9~ 1 ^36), a native of Dumfnes, commemorated 
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the gathering m a humorous poem, “The Siller Gun ” The Union 
with England was so unpopular that not only did the provost 
vote against the measure in the Scottish parliament, but the 
articles were burned (Nov 20, 1706) at the Market Cross by a 
body of Cameronians I11 both 1715 and 1745 Dumfries remained 
apathetic Burns, the poet, resided here from December 1791 till 
his death on the 21st of July 1796 The house in which he died 
is still standing 

The picturesque rums of Carlaverock Castle, which is claimed 
to be the ‘ EUangowan” of Guy Mattnertng, are 8 mi to the south 
Part of the present structure is believed to date from 1220 and 
once sheltered William Wallace It withstood Edward I’s siege 
in 1300 for two days, although garrisoned by only sixty men 
Subsequently it often changed hands In 1570 it fell into dis- 
repair, but was restored, and in 1641 was besieged for the last 
time by the Covenanters A mile and a half to the northwest 
of Dumfries lies Lincluden Abbey, ‘an old rum,” says Burns, 
“in a sweet situation at the confluence of the Cluden and the 
Nith ” Originally the abbey was a convent, founded m the 12th 
century, but converted two centuries later into a collegiate church 
by Archibald, earl of Douglas The remains of the choir and 
south transept disclose rich Decorated work 

DUMFRIESSHIRE, border county, Scotland, bounded 
south bv Solway Tirth, south east by Cumberland, east by Rox- 
hurghshue, north by the shires of Lanark Peebles and Selkirk 
and west by Ayrshire and Kirkcudbrightshire Area (excluding 
water) is 1,073 sqmi The county slopes gradually from uplands 
of 2 700 ft 111 the north down to the sea, lofty hills alternating 
in places with stretches of tibleland or rich fertile holms The 
greater part belongs to the tableland of Silurnn rock in southern 
Scotland, which is bordered in the north west and south of the 
county by old red sandstones, and broken at many points by 
intensive igneous rocks Strata of Carboniferous age (among 
others) occur m hollows of the tableland, and at Sanquhar and 
Rowanburn include coal measures, which have been worked but 
are no longer rich At various points within a few miles of the 
Solway are tracts of moss land, like Craigs Moss, Lochar Moss 
and Longbridge Moor in the west, and Nutberry Moss in the 
east, all once under water, but now largely reclaimed The county 
is cleft from north to south by Nithsdale, Annandale and Esk- 
dale The Nith (65 m ) enters the shire 16 m from its source 
and flows south east to the Solway The Annan rises near the 
Devil’s Beef Tub, a remarkable chasm in the far north, and 
flows south for about 40 m to the Solway From the confluence 
of the White Esk (rising near Ettnck Pen) and the Black Esh 
(rising near Jock’s Shoulder, 1,754 ft ) the Esk flows south east 
to the border, and south-west in Cumberland to the Solway Tor 
1 m of its course the Esk, and for 7 m of its course the Sark, 
form the boundaries between Dumfriesshire and Cumberland 
Loch Skene in the north (1,750 ft above sea), the group of lochs 
around Lochmaben, and Loch Urr in the west, are the principal 
lakes The wild and beautiful passes of Dalveen, Enterlan and 
Menock, lead up from Nithsdale to the Lowther and other hills 
Tor part of the way Enterkin pass runs between mountains rising 
sheer from the burn to a height of nearly 3,000 feet Loch S kcri p 
finds an outlet in Tail bum, the water of which at a short distance 
from the lake leaps from a height of 200 ft in a fine witcifall 
known as the Gre> M’re’s T.11I \ much -ir illei but picon c-que 
fall o f »hc same n.unc, also known as Cnchopt linn, occurs on tnc 
Cnchope, near Thomhll Mineral w>ta>, ire feu >d it 'lotiai, 
Hartfcll Spa, some three miles tarthcr notLh, and Closcburn on 
tm Sol vav 

^History — .The early populations have lert hill ions in he 
nor h, atone circles (is in Dungeon and Lskddenuirj, cams 
(Dryfesdale;, tumuli end cairns (Cion bum), aid ocu.pti.rLd 
stems (Dornock) Tic country around Mon it '■'pecnis is ncl> 
m remains At Hob wood, neir Dun ins then stands 'he idle 
of Lhe grove ot ’■.pi. red oaks from Aliith the placL demed > s 
name, and a smne circle known Valle a-, the Twd\e \po-,tlc- 
Thc Bntioh inhabitants \ ere called Sdgovae bv the Romans In 
the parHi chinch 01 Ruthwell (prov Rivvel the rood 01 cioos 
ssoll ) is preserved an .ancient cross which tells in Runic char- 


acters the story of the Crucifixion There are traces of Roman 
roads which ran by Dalveen pass into Clydesdale and up the 
Annan to Tweeddale, and at Birrens is a well preserved Roman 
camp Roman altars, pottery and coins have been found in many 
places Upon the withdrawal of the Romans, the Selgovae were 
conquered by Scots from Ireland The Saxon conquest of Dum- 
friesshire does not seem to have been thorough, the people of 
Nithsdale and elsewhere maintaining their Celtic institutions up 
to the time of David I 

Edward I besieged Carlaverock castle, and the factions of 
Bruce (who was lord of Annandale), John Com>n and John 
Baliol were at constant feud The Border clans were always at 
strife until the 18th century The hill country afforded retreat to 
persecuted Covenanters, who, at Sanquhar, published in 1680, 
their declaration against the king, anticipating the principles of 
the “glorious Revolution” by several years The Jacobite senti- 
ment made little appeal to the people 

Robert Burns farmed at Elhsland on the Nith for three years, 
and spent the last five years of his life at Dumfnes Thomas 
Carlyle was born at Ecclefechan, m a house still standing, and was 
buried beside his parents in the kirkyard 

Agriculture, Industries and Communications — Towards 
the middle of the 18th century farmers began to raise stock for 
the south, and 100 years later 20,000 head of heavy cattle, for 
merly Galloways, later mostly shorthorns and Ayrsbires, were 
sent annually to the English markets In 1938 there were 83,528 
cattle m the county Sheep breeding, of later origin, has attained 
to large dimensions (612,622 m 1938), the walks in the higher 
hilly country being given over to Cheviots, and the richer pasture 
of the low lying farms being reserved for half bred lambs, a cross 
of Cheviots and Leicesters or other long-woolled rams Horse- 
breeding is pursued on a considerable scale Oats is easily the 
largest crop, with 30,145 ac m 1938, followed by turnips and 
swedes with 11,826 ac Half the 2,691 holdings were of 50 ac 
or less, though the average holding was 8pi ac Sheep, cattle, 
pigs, grain, wool, hides and skins are exported Some lead ore 
is mined, and limestone and sandstone are quarried In general, 
the manufactures are only of local importance, the chief being 
the woollen and hosiery industries of Dumfries and Langholm 
There are distilleries at Langholm and Annan, dyeing and tan- 
ning works at Langholm Nursery gardening and some shipping 
are earned on at Annan and Dumfries, and the salmon fisheries 
of the Nith and Annan and the Solway Firth are of value 

Of the two mam hnes of the L M S R between Glasgow and 
Carlisle, one (the former Glasgow and South Western), runs 
through Nithsdale, practically following the course of the river, 
and lower Annandale to the Border The other (the former Cale- 
donian railway) runs through Annandale, throwing off at Beattock a 
branch to Moffat, at Lockerbie a cross-country line to Dumfries, and 
at Kirtlebndge a line to Annan From Dumfnes westwards there is 
communication with Castle Douglas, Kirkcudbright, Newton Stewart, 
Stranraer and Portpatnck The L NE R sends a short Ime to Lang- 
holm from Riddmgs Junction m Cumberland, giving access to Carlisle 
and, by the Waverley route, to Edinburgh 

Population and Government —The population was estimated 
in 1938 at 81,818 In 1931 Gaelic and English were spoken by 214 per- 
sons The chief towns arc Dumfries, a large burgh (est 1938 pop 23,- 
797), the small burghs of Annan (3,916), Langholm (2,385), Lockerbie 
(->640) and Moffat (1,990) There are nine county districts The 
rountv rctu’ns one member to parliament Dumfnes, the county town, 
\nnm I ochinaben and Sanquhar, the last two being small burghs, are 
■o il In rphs, Dumfries forms a sheriffdom with the shires of Kirkcud- 
brmli» md Wigtown, and there is a resident sheriff-substitute at Dum- 
fiits Suondary education has been notably directed by public au- 
thors s toward canvmg on science and technical classes, embracing 
lL.icJture ind dairying (at Kilmarnock dairy school) There are 
icidcmnv a Dumfnes. Annan, Moffat and other centres 

, DUMICHEN, JOHANNES (1833-1894), German Egypt- 
o.ogi-t u 1« born near Grossglogau He studied philology and 
u ((■», c\ in Berlin and Breslau, and in 1872 became professor of 
Lg- p oloev at Strasbourg In 1875-76 he directed the excavation 
of Mil ttrrple at Dendera 

\i long hi= works are Bmmrkunde des Tempels von Dendera (i860 
Gecutaph, uie Inschrlften alldgypuscher Denkmalcr (4 vols, 1865- 
8 S0 leagyptnche Kahndennschnjten (186&) , Allagypt Tern - 
pr,i»ichnH„n (j» vols, 1867), Rtstomche Inschnfien altagypt 
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Denhmaler (2 vols , 1867-1869) , Baugeschkl te und Beschreibung 
des Denderatempels _ (Strassburg, 1877), Die Oasen der hbyschen 
Waste (1878), Die kalendanschen Opjeifestlisten von Medmet Habu 
(1881) , Gesch des alten Aeqypten (1878-1883) , Der Grabpalast des 
Patuamcnap in der thebamschen Nekropohs (1884-1894) 

DUMKA (pi Dumky), a Little Russian term signifying a la- 
ment and employed frequently by Dvorak m his chamber works to 
designate movements of a melancholy, mournful charactei The 
English word “dump,” signifying a melancholy mood, and also a 
doleful ditty, is possibly akin Cf also Ger dump], meaning dull, 
flat, dead 

DUMMLER, ERNST LUDWIG (1830-1902), Geiimn 
historian, the son of Ferdinand Dummler (1777-1846), a Berlin 
bookseller, was born m Berlin, on Jan 2, 1830 tie studied at 
Bonn under J W Lobell (1786-1863), under L von Ranke and 
W Wattenbach He entered the faculty at Halle m 1855, became 
professor extr lordinary (1858), and full professor (1866) In 
1875 he became a member of the revised committee directing the 
Monumenta Germamac ktstonca, himself undertaking the direc 
tion of the section Antiquitates, and in 1888 became president of 
the central board in Berlin His great work was the Geschtchie 
des ostfranhschen Reiches (1862-65, m 2 vols , 2nd ed 1S87-88, 
in 3 vols ) In conjunction with Wattenbach he completed the 
Monumenta Alcmmana (1873), which had been begun by Philipp 
Jaffe, and with R Kopke he wrote Raiser Otto der Grossc (Leip 
zig, 1876) He edited the first and second volumes of the Poetae 
latmi aevt Carohni for the Monumenta Germaniae historica 
(1881-84) Dummler died in Berlin on Sept 11,1902 

DUMMY, in advertising and printing, a material representa- 
tion or full sized complete physical model showing the general 
appearance of a proposed folder, pamphlet, or other piece of 
printing It is used as a guide both in sketching m the details 
of the various pages and m assisting the printer to follow instruc- 
tions as to how the work is to appear when finished 

DUMONT, the name of a family of prominent French aitists 
Frangois Dumont (1688-1726), a sculptor, best known for his 
figures in the church of Saint Sulpice, Pans, was the brother of 
the painter Jacques Dumont, known as “le Romain” (1701-1781), 
whose chief success was gamed with a gieat allegorical composi 
tion for the Pans Hotel de Ville m 1761 Francois’ son Edme 
(1720-1775), the latter’s son Jacques Edme (1761-1844), and 
the son of the last named, Augustin Alexander (1801-1884), were 
also famous sculptors A contemporary, Jean Joseph Dumons 
(1687—1779). sometimes called Dumont, is best known for his 
designs for the Aubusson tapestries 

See G Vattier, Une Famtlle d’arhstes (1890) 

DUMONT, ANDR£ HUBERT (1809-1857), Belgian 
geologist, was born at Lidge on Teb 15, 1809 He was professor 
of mineralogy and geology and afterwards rector in the university 
of Liege He spent 20 years on the preparation of a geological 
map of Belgium (1849), and then collected materials for a 
geological map of Europe The Geological Society of London 
awarded him the Wollaston medal m 1840, and he died at Liege on 
Feb 23, 1857 

See Memoir by Major-General J E Portlock in Address to Geol 
Soc (1858) 

DUMONT, FRANCOIS (1751-1831), French miniature 
painter, was bom at Luneville (Meurthe), studied for a time under 
Jean Girardet, and m 1788 was accepted as an academician and 
granted an apartment m the Louvre He married the daughter of 
Antoine Vestier, the immature painter, and had two sons, Aristide 
and Bias, both of whom became painters He was one of the 
three greatest immature painters of France, painting portraits of 
Louis XVI and Mane Antoinette, Louis XVIII and Charles X , 
and of almost all the important persons of his day His own por- 
trait was engraved both by Audouin and by Tardieu He spent 
the greater part of his life in Pans, and there he died A younger 
brother, known as Tony Dumont, was also a miniature paintci, 
a pupil of his brother, a frequent exbibitoi and the recipient of a 
medal from the Academy ra 1S10 Each aitist signed with the sur- 
name only, and there is some controversy concerning the attribu- 
tion to each of his own canvases Many of Dumont’s finest 


paintings came into the collection of J Pierpont Morgan, but 
others are m the Louvre, presented by the heir of Bias Dumont 

See G C Williamson, The History of Portrait Miniatures (1904) , 
also the privately printed Catalogue op the Collection of Miniatures oi 
Mr J Pierpont Morgan, vol lv 

DUMONT, JEAN (d 1726), French publicist, became Ins 
tonographei to the empeior, who conferred on him the title of 
baron de Carlscioon He died at Vienna in 1726, at in advanced 
age 

Among his publications are — M&moires poll tig lies pour seimr & la 
parjaite intelligence de I’kistotre de la Paix de Ryswich (The Hague, 
1699, 4 vols i°mo ) , Recherches modestes des causes de la prisente 
gueire, en ce qia concerne les Provinces Vmes (1713, 121110) , Rccueil 
de trades depms la Pats de Munster (Amsterdam, 1710, 2 vols 
i2mo) , Corps universol diplomatique du droit des gens, contenant un 
recital des trait is dc pan, d' alliance, etc , fails en Europe, dtputs 
Charlemagne jusqu’d present (Amsterdam, i6’6, and following years, 

8 vols fol, continued after Dumonts death by J Rousset), and 
Batailles gagnees par le Prince Engine de Savoie (The Hague, 1723) 
Dumont was also the author of Leltres historiques contenant ce qui 
se passe dc plus important en Europe (i2mo) This periodical, which 
was commenced in 1692, two volumes appearing annually, Dumont 
conducted till 1710, from which time it was continued by Basnage and 
others until 1728 The earlier volumes are much prized 

DUMONT, PIERRE ETIENNE LOUIS (1759-1829), 
Trench political writer, was born at Geneva where his family had 
been citizens of good repute fiom the days of Calvin He was 
educated for the ministry at the college of Geneva, and in 1781 
was chosen one of the pastors of the city The triumph ot the 
aristocratic party in 1782, however, through the interference of 
the courts of France and Sardinia, made residence in his native 
town impossible, though he was not among the number of the 
pioscribed He therefore went to join his mother and sisters at 
St Petersburg (Leningrad) In 1785 Lord Shelburne took him to 
London as tutor to his sons There he met Fox, Sheridan, Lord 
Holland and Sir S Romilly 

In 1788 Dumont visited Pans with Romilly During a stay of 
two months in that city he met Mirabeau with whom he became 
intimate On his return from Paris Dumont made the acquaint- 
ance of Jeremy Bentham, and set himself to recast and edit the 
writings of the great English jurist in a form suitable for the 
ordinary reading public This literary relationship was, accord- 
ing to Dumont’s own account, one of a somewhat peculiar char- 
acter All the fundamental ideas and most of the illustrative ma 
tenal were supplied in the manuscripts of Bentham, Dumont’s 
task was chiefly to abridge by striking out repeated mattei, to sup 
ply lacunae, to secure uniformity of style, and to improve the 
French The following works of Bentham were published under 
his editorship Traits de l&gislation civile et pinole (1802), 
Thiorte des petnes et des recompenses (1811), Tactique des 
assembles legislatives (1815), Tratti des preuves judicmres 
(1823), and De V organization judtctatre et de la codification 
(1828) 

In the summer of 1789 Dumont went to Pans He contnbuted 
to Mirabeau’s journal, the Courier de Provence, supplying it 
with reports as well as original articles, and also furnishing 
Mirabeau with speeches to be delivered or rathei read m the 
assembly, as related in his posthumous work entitled Souvenirs 
sur Mirabeau (1832) 

In 1814 the restoration of Geneva to independence induced 
Dumont to return to his native place, and he soon became the 
leader of the supreme council Many improvements m the judicial 
and penal systems of his native state are due to him 

See A P de Candolle, Notice sur la vie et les icrils de M Dumont 
(1829) 

DUMONT D’URVILLE, JULES S&BASTIEN CESAR 

(1790-1842), French navigator, was born at Conde sur-Noireau, 
in Normandy He went to sea in 1807 as a novice on board the 
“Aquilon ” During the next 12 years he gradually rose m the 
service, and added a knowledge of botany, entomology, English, 
German, Spanish, Italian and even Hebrew and Greek to the 
professionrl bianchcs of ms studies In 1820, while engaged m a 
hydrographic survey of the Mediterranean, lie was fortunate 
enough to recognize the Venus ot Milo (Melos) in a Greek Statue , 
recently unearthed, and to secure its preservation by the report jC 
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presented to the French ambassador at Constantinople In 1822 
he served m the circumnavigating expedition of the “CoquiUe” 
under the command of his friend Duperrey, and on its return in 
1825 he was promoted capitame de {regale, and given the com- 
mand of a similar enterprise, with the purpose of discovering 
traces of the lost explorer, La Perouse, in which he was successful 
The “Astrolabe,” as he renamed the “Coquille,” left Toulon on 
April 25, 1826, and returned to Marseille on March 25, 1829, hav- 
ing traversed the south Atlantic, coasted the Australian continent 
trom King George’s sound to Port Jackson, charted various parts 
of New Zealand, and visited the Fiji islands, the Loyalty islands, 
New Caledonia, New Guinea, Amboyna, Van Diemen’s Land, the 
Caroline islands, Celebes and Mauritius Promotion to the rank 
of capitame de vaisseau was bestowed on the commander in Aug 
1829, and in August of the following year be conveyed the exiled 
king Charles X to England On Sept 7, 1837, he set sail from 
Toulon with the “Astrolabe” and its convoy “La Zelte” on a 
voyage of exploration m the South Polar regions On Jan 15, 
1838, they sighted the Antarctic ice, and soon after their progress 
southward was blocked by a continuous bank, which they vainly 
coasted for 300m to the east Returning westward they visited 
the South Orkney islands and part of the New Shetlands, and dis 
covered Joinville island and Louis Philippe Land, but were com- 
pelled by scurvy to seek succour at Talcahuano in Chile Thence 
they proceeded across the Pacific and through the Asiatic archi- 
pelago, visiting among others the Fiji and the Pelew islands, coast- 
ing New Guinea, and circumnavigating Borneo In 1840, leaving 
their sick at Hobart Town, Tasmania, they returned to the Ant- 
arctic region, and subsequently discovered Adehe Land, which 
D’Urville named after his wife, m 140° E Nov 6 found them at 
Toulon On May 8, 1842, D’Urville was killed, with his wife and 
son, in a railway accident near Meudon An island (also called 
Kairu) off the north coast of New Guinea and a cape on the same 
coast bear his name 

His principal works are — Enumeratto plantorum guas m insults 
Arclnpetagi aul lilloribus Ponlt Euxtnt, etc (1822) , Voyage de la 
corvette ‘ l' Astrolabe ” 1826-1829 (1830-35) , and V oyage au p$le sud 
et dans VOciante 1837-1840 (1842-54), in each of which his scientific 
colleagues had a share, Voyages aulour du monde, risumi glniral 
des voyages de Magellan, etc (1833 and 1844) 

DUMORTIERITE, a mineral first recorded from pegma 
tite in gneiss at Chaponost, near Lyons, France, and named after 
E Dumortier, a French palaeontologist It is essentially a basic 
aluminium borosilicate, most reliable analyses conforming Lo the 
formula 8A1 0 3 6S1O2 B 2 0 3 H 2 0 Crystallizing in the rhombic 
system, it occurs usually in fibrous or columnar aggregates of 
blue, lavender or almost black colour These commonly observed 
colours are due to the oxides of iron and titanium always present 
m small amounts The mineral is strongly pleochroic in blue and 
violet tints On heating to 8oo° C the colour rapidly disappears 
At higher temperatures B 2 0 3 is volatilized and decomposition oc- 
curs with formation of mullite (3A1 2 0 3 2S1O ), liquid appearing 
first at a temperature of l,55o°C 

On account of its high alumina content dumortiente possesses 
considerable advantages as a basis for refractory bodies Dumor 
tiente occurs as a rare constituent of pegmatites and gneisses 
The best known locality is at Clip, Ariz , where it is found as 
dense fibres embedded m quartz Among European localities its 
presence m pegmatite at Ellon (Scotland), in cordicnte-gneiss 
at Tvedestrand (Norway), with corundum m pegmatite at Wolf 
shan (Silesia) may be mentioned In company with lazuhte and 
kyamte it occurs in quartzites at Chan (Trench Central Africa) 
and Svariua (Madagascar) (C E T ) 

^UMOVLIN, CHARLES (Mqunaeus) (1500-1566), 
french jurist, Was born 111 Paris in 1500 He began practice as an 
advocate before the parlcment of Pans Dumoulm turned Cal- 
vinist, and when the persecution of the Protestants began he 
went to Germany, where for a long time he taught law at Stras 
bourg, Besanijon and elsewhere He returned to France m 1557 
Dumoulm had, m 1553, written Commentam. sur Vidit du rot 
Henri It sur les petites dates, which was condemned by the 
Sorbonne, but his Cornell stir le fail du conctle de Trente created 
a still greater stir, and aroused against him both the Catholics and 


the Calvinists He was imprisoned by order of the pariement until 
1564 Dumoulm was regarded by his contemporaries as the 
“prince of jurisconsults” He had a considerable effect on the 
subsequent development of French law He was a bitter enemy 
of feudalism, which he attacked in his De feudis (Paris, 1539) 
Other important works were his commentaries on the customs of 
Pans (Pans, 1539, 1554, Frankfort, 1575, Lausanne, 1576), val 
uable as the only commentary on those m force in 1510, and the 
Extncatto labyrtnthi dividm et indivtdm, a tieatise on the law of 
surety 

A collected edition of Dumoulm’s works was published in Paris in 
1681, with a life bv Brodeau See also H de Pansey, Eloge de C 
Dumoulm (1769) , Hello, Essai sur la vte et les Ouvrages de C 
Dumoulm (1839) 

DUMOURIEZ, CHARLES FRANCOIS DU PERIER 

(1739-1823), French general, born at Cambrai on Jan 25, 1739, 
saw his first service as a volunteer in the campaign of Rossbach 
He was retired at the peace of 1763, but was subsequently em 
ployed in Corsica Under Choiseul he was in the secret service, and 
on his patron’s fall was imprisoned, being only released on the ac- 
cession of Louis XVI in 1774 Dumouriez was commandant of 
Cherbourg for ten years, and in 1788 became marSchal de camp 
At the outbreak of the Revolution he went to Pans, where he 
joined the Jacobin Club The death of Mirabeau, to whose for- 
tunes he had attached himself, was a great blow to him , but, pro 
moted to the rank of lieut general and commandant of Nantes, 
his opportunity came after the flight to Varennes, when he offered 
to march to the assistance of the Assembly He now joined the 
Girondist party, and on March 15, 1792, was appointed minister of 
foreign affairs He was mainly responsible for the declaration of 
war against Austria (April 20), and the invasion of the Low 
Countries was planned by him On the dismissal of Roland, Cla 
viere and Servan (June 13), he took the latter’s post of minister 
of war, but resigned it two days later on account of the king’s 
refusal to come to terms with the Assembly, and went to join the 
army of Marshal Luckner After the dmeute of August 10 and 
Lafayette’s flight he was appointed to the command of the “Army 
of the Centre,” and at the same moment the Coalition assumed 
the offensive Dumouriez acted promptly His subordinate Kel 
lermann repulsed the Prussians at Valmy (Sept 20, 1792), and 
he himself severely defeated the Austrians at Jemappes (Nov 6) 

Defeated at Neerwinden m Mar 1793, he ventured all on a 
desperate stroke Arresting the commissaries of the Convention 
sent to inquire into his conduct, he handed them over to the en 
cmy, and then attempted to persuade his troops to march on Paris 
and overthrow the revolutionary government The attempt failed, 
and Dumouriez with the due de Chartres (afterwaids King Louis 
Philippe) and bis brother the due de Montpensier, fled into the 
Austrian camp 

la 1804 he settled in England, where the government conferred 
on him a pension of £1200 a year He became a valuable adviser 
lo the War Office m connection with the struggle with Napoleon, 
though the extent to which this went was only known to the public 
many years later He died at Turville Park, near Henley on 
Thames, on March 14, 1823 His memoirs were published at 
Hamburg in 1794 \n enlarged edition, La Vie et les memoir ts 
du Gineral Dumouriez, appeared at Pans in 1823 

See A von Boguslawski, Das Lrben des Generals Dumouriez (1878- 
79), Revue des deux mondes (July 15, Aug 1 and 15 1884), H 
Welschmger, Le Roman dr Dumouriez (1890), A Chuquet, La 
Prrmiire Invasion, Valmy, La Relraite de Brunswick, Jemappes, La 
Trahvson de Dumouriez (1886-91) , A Sorcl, L’Europe el la Revolu- 
tion frantjaise (1885-92) , J Holland Rose and A M Broadlcy, 
Dumouriez and the Defence of England (190S) , E Daudct, La Con- 
juration de Pichegru cl les camplals ro\altstes du midi et du Vest, 
’795-1707 (i9°i) . Pouget do Saint-Andre, in his Le General Du- 
mouriez (1914) contends that Dumouriez Ins been misjudged 

DUMP (1) (Of obscure origin), a state of wonder, perplexity 
or melancholy The word thus occurs particularly in the plural, m 
such phrases as “doleful dumps ” It was also formerly used for a 
tune, especially one of a mournful kind (2) (Connected with 
“dumpy,” but appearing later than that word, and also of obscure 
origin), something short and thick, and hence used of many ob 
jects such as a lead counter or medal, of a coin formerly used id 
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Australia, formed by punching a circular piece out of a Spanish 
dollar, and of a short, thick bolt used in shipbuilding (3) (Prob 
ably of Norse origin, cj Nor dumpa, meaning ‘to fall” suddenly, 
with a bump) to throw down in a heap and hence particularly 
applied to the depositing of any large quantity of material, to the 
shooting of rubbish, or tilting a load from a cart It is thus used 
of the method of disposal of Lhe masses of gravel, etc , disinte 
grated by water in the hydraulic method of gold mining A 
“dump” or “dumping ground” is thus the place where such waste 
material is deposited 

Dump was used for an ammunition depot in the World 'War 
DUMPING, term commonly used to describe the sale of 
goods for export at prices lower than those charged at the same 
time and under like circumstances to buyers in the country of 
manufacture Anti dumping legislation exists in the United States, 
Canada, Australia, New Zealand, the Union of South Africa, and 
Great Britain In the United States, Australia and the Union of 
South Africa dumping is held to exist when the importation of the 
dumped goods is likely to result m injury to an industry within 
the terntory concerned 

In Great Bntun the anti dumping duty is chargeable subject 
to the following conditions 

(a) That goods are being imported at a price below the cost of 
production Cost of production within the meaning of the act is 
95% of the wholesale price charged at the works for consumption 
in the country of manufacture, subject to the deduction of any 
excise or similar taxes, 

(b) That similar goods can be profitably manufactured in the 
United Kingdom (not merely in Great Britain) , 

(c) That by importation under (a) employment in any industry 
in the United Kingdom is being or is likely to be seriously af 
fected, 

(d) That the affected home industry is being carried on with 
reasonable efficiency and economy, 

(e) That the finishing industry which uses the goods in ques 
tion as material is not too hard hit by a dumping duty (the Act 
provides that a committee shall make a special report on the 
subject, to be referred for “consideration” by the board of trade) , 

(f) That no dumping duty shall be levied which is at variance 
with any treaty with a foreign State 

According to a memorandum prepared by Prof Jacob Vmer 
for the economic and financial section of the League of Nations, 
"Dumping is likely to prevail as a systematic practice only if 
“(a) The exporting industry is trustified or syndicated, or 
“(b) The industry, though not organized into a single unit for 
production or expoit, is dominated by one or two large concerns, 
each of which controls a sufficient proportion of the total output 
to warrant its assumption of a disproportionate part of the burden 
of accepting export orders at less than the prevailing domestic 
rites, or 

"(c) The product is not standardized as between different pro 
ducers, so that each producer can individualize his product by 
trade mark, brand, pattern, type of container or otherwise, and 
so escape the full pressure of price competition, or 
“(d) An export bounty is granted by some agency external to 
the industry, such as the State, or another industry supplying the 
materials which the industry under consideration works up into a 
more finished product ” 

Prof Viner also holds that protective import duties in the ex 
porting country facilitate dumping 
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it ” The value of dumping to the dumping industry is held to he 
m the fact that it enables it to maintain a high level ot output, 
thus keeping woiks at or near full production and reducing the 
incidence of oveihead charges (C It) 

DUNAJEC-SAN, BATTLES OF THE The Dundee and 

San rivers, which, rising in the Carpathians, flow northwards 
across Galicia to join the Vistula on the Polish border, mark the 
first two stages of the great Austro German offensive of 1915 
The Russian pronunciation of the first of these rivers is 
Dunaietz 

Austro German Plans — By the end of March 1915 the Aus 
tnan armies m the Carpathians were on the verge of collapse un 
der pressure of the persistent Russian attacks (see Carpathians, 
Battles of the), and it became obvious to Falkenhayn, who 
directed German strategy, that the available reserves of Germany 
must be used in the East to bolster up her principal ally — using 
these reserves to deal Russia a blow which would paralyse her 
offensive power for a time at least Reviewing the ineffective 
Franco British attacks, he decided that troops could safely be 
withdrawn for the Russian front He had also arrived it a just 
appreciation of the seriousness of Russia's shortage of reinforce- 
ments and of munitions Russia’s situation invited attack 

For such an offensive, the choice lay between enveloping opera- 
tions from the flanks or a break through attack The poor rail- 
way communications to the Carpathians and the disorganization 
existing in that region as a consequence of the long winter battle 
excluded an operation from that flank An enveloping movement 
from the northern flank — Ludendorft’s favourite project — would 
be too distant to influence immediately the critical situation in the 
Carpathians Accepting Conrad von Hotzendorf ’s suggestion, Falk- 
enhayn determined on a break through attack east of Cracow 
between the Carpathians and the upper Vistula This point of 
attack appears well chosen No great obstacle would be met till 
the line of the San was reached, the Vistula would afford some 
protection to the left flank of the advance, and a success would 
immediately influence the Carpathian situation Moreover, the 
enemy’s line on the selected front of attack was weakly held 

Disposition of Forces — The Russian. Ill Army, which in 
January held from the Vistula Dunajec junction to about Gorlice 
in the Carpathian foothills only, had extended its front during 
the Carpathians battle It now reached to about Mczo Laborcz, 
southeast of the Dukla pass, a total fcront of over 100 miles It 
comprised a fighting wing and a defensive wing The left wing, 
which had been engaged in the last great offensive of the Carpa 
Ihians battle, consisted of four corps, all somewhat exhausted 
The right, the defensive wing, on which the blow was to fall, had 
been weakened by the withdrawal of one corps to the Bukowina 
and by the transfer of another corps to the left, the fighling wing 
it now contained two corps only, holding a front of 50 to Go milts 
The right corps, the IX , held the lower Dunajec, from its junc- 
tion with the Vistula to south of Tarnow , the other, the X , ex- 
tended between Tuchow and Gorlice These two corps had been 
sitting inactive opposite the Austrian IV Army all winter, and 
the dispositions they had made were calculated for defence against 
Austrians, not Germans Consequently there were neither sufh 
cient rear lines nor alternative gun emplacements The Army had 
only a single corps in reserve, the III Caucasian The Russian 
irmy commander was Radko Dimitnev He had some ability and 
was a gallant fighter, but seems to have distinguished himself more 
as a corps commander than as an army commander The Germ in 
XI Army, the spear point of the offensive, consisted of eight 
German divisions from the western Front, two Austrian divisions 
and a cavalry division It was assembled with gre it secrecy ba» 
hind the right of the Austrian IV Army, opposite the Russian X 
Corps Its commander was Mackensen, vvho had led the Lodz ol 
fensive at the end of 1914 (see Lodz, Battle or) and was to \ in 
further fame by his victories in Serbia and Rumania The Aus 
tnan IV Army was placed under him in addition to his own Army 
He himself was subordinate to the Austrian High Command 
Mackensen’s Attack — The preliminary bombardment began 
on May 1 and was continued during the forenoon of the 2nd 21 
was carried out by 1,500 guns of all calibres, and left the Russia^ r 



734 BUNASH- 

powerless Mackenseus aimy swept over the shattered trenches 
of the X Coips, meeting with little resistance, ind pressed for 
waid in the direction oi Rzeszow and Jaroslaw The Austrian IV 
Army forced the Russian IX Coips from its line on the lower 
Dunajec The Austrian II and III Armies m the Carpathians 
also began a forward move There followed five days of hard 
fighting, but the Russians were unable to stem the tide Radho 
Dimitriev’s reserve corps attacked gallantly but fruitlessly, his 
left wing had to yield the Dukla pass and the hard-won gams of 
the April offensive An attempt to stand on the line of the Wistok 
river and the Lupkow pass failed hefore renewed Austro German 
attacks on May S Brusilov’s VIII \rmv was now also involved 
in the retreat, and a few days later the left wing of the Russian 
IV Army north of the Vistula retired from the line of the Nida 
The Russian^ now decided to check their foes on the strong 
line of the river San, with the forLress of Pr/emysl to support 
their left centre, and the Dniester marshes to protect their left 
flank, Mackensen’s army, however, reached Jaroslaw on May 14, 
stormed the bridge-head next day and established itself east of the 
San It extended its gains to Sieniawa on the following days and 
threatened to jeopardize the whole Russian position on the San 
But the impetus of the attack had spent itself for the moment 
and the Russians were given a breathing space Strong reinforce 
ments were being hurried up to them, but their losses had been 
enormous, over 170,000 in prisoners alone 
Further Austro-German Attacks — The second stage of the 
fighting began with an attack by Mackensen’s forces on May 24, 
winch forced the line of the San at and about Radymno and 
thrust southeast towards the Przemysl-Lembcrg railway The 
Austrians simultaneously attacked Przemysl from the south, but 
made little progress The Russians now made a counter stroke on 
Sieniawa, north of Jaroslaw, with the III Caucasian Corps This 
gallant corps stormed the Austrian positions and caused a tempo- 
rary set back to Mackensen’s plans At the same time heavy 
attacks were made on the Austrian IV Army further north 
But the odds against the Russians were too heavy, they had 
little or no ammunition, for their guns and practically no heavy 
artillery at all Before combined attacks of the German XI and 
Austrian II and III Armies, PrzemySl fell on June 3, and the 
line here had to he withdrawn to about Grodek The line of the 
lower San, north of Sieniawa, was held till June 11, when Mack- 
ensen, who had received reinforcements, attacked again and forced 
the whole of the San line, the Russians retiring to the last line of 
defence west of Lemberg (See Lemberg, Battles op ) 

By the middle of June the Russian losses in Gahcia since the 
beginning of Mackensen’s offensive included nearly 400,000 pris- 
oners, over 300 guns and much other material Their losses m 
killed and wounded had also been exceedingly heavy, for they 
had counter attacked repeatedly with little artillery support The 
Rimi'iis were m f n< t paying m flesh tnd blood for then hch of 
modern equipment The dominance of his heavy nrliiltr \ n> the 
chiet factor m Mackensen’s succe s, the Russian-, had none witn 
wh ch 10 oppose it ( See World WV I ) 

Hun 100RAPIIY — E a on Falken’mn, Central Headquarters 1014-16, 
and t's Critical Decisions (19:0) , A Knox, With Human Arnij 
1914-17 11921) b Ludcndortf, Krttgstmnrn (Berlin 1919), 
Ing tr.rns My War Merton a <1 onuon, 1919) Damlofi, Mi ro ay a 
Voinn tBcrliu, 1924), luench trans la Cuirre Mondule (Pari', 
1927). Hoffmann, Dcr Knrp dtr versautrten gelegcnl eiten (Munch, 
19251, Lug trans War of Lost Oppor'um'ies (London, 1925) (A e 
also World War I Bibuookapui ) (\ p \v ) 

DXJNASHj the name of two Jewish stholars of the loth ten 
tury 

*■ r Ditnash Ben Labrat, grammarian and poet, belonged to 
the brilliant circle attracted to Cordova by Hasdai, and took a 
large share in promoting the Jewish “Golden Age” under the 
Moors m Andalusia Dunash not only helped m the foundation 
of a school of scientific philology, but adapted Arabian metres to 
Hebrew verse, and thereby gave an Impulse to the neo-Hebraic 
poetry, which reached its highest level m Spam 

Dunash Ibn Tamik was, like the preceding, a leader m the 
critical study of language among Arabic-speaking Jews Professor 
Bacher hays of him “In the history of Hebrew philology Ibn 


-DUNBAR 

T amim ranks as one of the fust representatives of the systematic 
comparison of Hebiew and Arabic ” 

DUNBAR, GEORGE (1774-1851), English classical scholar 
and lexicographer, was born at Coldingham, in Berwickshire 
When about 30 years of age, he settled m Edinburgh, where he 
became tutor in the family of Lord Provost Fettes In 1807 
he succeeded Andrew Dalzel as professor of Greek in the uni 
\ersity, and held the post till his death His Gieek-Enghsh and 
English Greek lexicon (1840), on the compilation of which be 
spent eight years, was the best work of its kind that had appeared 
m England 

The little that is known of Dunbar’s life will be found 111 the 
Caledonian Mercury (Dec 8, 1S51) 

DUNBAR, PAUL LAURENCE (1872-1906), American 
author, of negro descent, was born in Dayton (0 ), June 27, 1872 
In high school he wrote the class poem and was editor-m chief of 
the school paper While earning his living as an elevator boy, 
assistant m the library of Congress, etc , he continued to write, 
recite, and publish his work, and after 1S98, the year of his mar- 
riage, he gave his full time to writing He died of consumption at 
his home in Dayton, Feb 8, 190 6 His poetry was brought to 
the attention of American readers by William Dean Howells, who 
revieved Majors and Minors (1896) m Harper’s Weekly and 
wrote an appreciative mtroduction-to his Lyrics of Lowly Life 
(1896), which was subsequently used in his Complete Poems 
(1913) Dunbar published numerous volumes of verse, novels and 
short stories Some of his short stories and sketches, especially 
those dealing with the American negro, are charming , they are far 
superior to his novels, which deal with scenes m which the author 
is not so much at home His most enduring work, however, is his 
poetry Some of this is in literary English, but the best is m the 
dialect of his people 

See L K Wiggins, Life and Works of Paul Laurence Dunbar 
(Naperville (111), 1907) Tributes to him by bis wife, Alice Moore 
Dunbar, also a writer, and by others, were reprinted from the A M E 
Church Review under the title Paul Laurence Dunbar, Poet Laureate 
of the Negro Race 

DUNBAR, WILLIAM (c 1460-c 1520), Scottish poet 
He became M A at St Andrews m 1479 and afterwards joined 
the Order of Observantine Franciscans, at St Andrews or Edm 
burgh, proceeding to France as a wandenng friar He spent a few 
years m Picardy, and was still abroad when, m 1491, Bothwell’s 
mission to secure a bride for the young James IV reached the 
French court About 1500 he returned to Scotland, and became 
a priest at court, and a royal pensioner His literary life begins 
with his attachment to James’ household He is spoken of as the 
rhymer of Scotland in the accounts of the English Privy Council 
dealing with the visit of the mission for the hand of Margaret 
Tudof, rather because he wrote a poem in praise of London 
than because, as has been stated, he held the post of laureate 
at the Scottish court In 1511 he accompanied the queen to 
Aberdeen and commemorated her visit in verse Other pieces, 
such as the Onsoun ("Quhen the Gouemour past m France"), 
apropos of the setting out of the regent Albany, are of historical 
interest, but they tell us little more than that Dunbar was alive 

One hundred and one poems have been ascribed to Dunbar 
Of these at least 90 are generally accepted as his of the 1 1 at- 
tributed to him it would be hard to say that they should not be 
considered authentic Most doubt has clung to his verse tale 
The Freirts of Berwik 

Dunbar’s chief allegorical poems are The Goldyn Targe and 
The Thrtsstl and the Rots The motif of the former is the poet's 
futile endeavour, in a dream, to ward off the arrows of Dame 
Beautee by Reason's “scheld of gold ” When wounded and made 
prisoner, he discovers the true beauty of the lady when she 
leaves him, he is handed over to Heaviness The noise of the 
ship’s guns, as the company sails off, wakes the poet to the real 
pleasures of a May morning Dunbar works on the same theme 
m a shorter poem, known as Beauty and the Prisoner The Thrts- 
stl and the Rots is a prothalamium in honour of James IV and 
Margaret Tudor, in which the heraldic allegory is based on the 
familiar beast-parliament 

The greater part nf Dunbar’s work is occasional-— personal and 
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social satire, complaints (m the style familiar in the minor verse 
of Chaucer’s English successors), orisons, and pieces of a humor 
ous character The last type shows Dunbar at his best, and 
points the difference between him and Chaucer The best speci 
men of this work, of which the outstanding characteristics are 
sheer whimsicality and topsy turvy humour, is The Ballad of 
Kynd Kittoh This strain runs throughout many of the occa 
sional poems, and is not wanting in odd passages in Dunbar’s con 
temporaries and it has the additional interest of showing a direct 
historical relationship with the work of later Scottish poets, and 
chiefly with that of Robert Burns Dunbar’s satire is never the 
gentle funning of Chaucer more often it becomes invective 
Examples of this type are The Satire on Edinburgh, The General 
Satire, the Epitaph on Donald Owre, and the powerful vision of 
The Dance of the Sewn Detdlie Synms In the Flytmg of Dunbar 
and Kennedie, an outstanding specimen of a favourite northern 
form, analogous to the continental estrif, or tenzone, he and his 
rival reach a height of scurrikty which is certainly without parallel 
m English literature This poem has the additional interest of 
showing the racial antipathy between the “Inglis”-speakmg inhab- 
itants of the Lothians and the “Scots” or Gaelic speaking folk of 
the west country 

There is little in Dunbar which may be called lyrical, and little 
of the dramatic His Interlud of the Droichis ( Dwarf’s ) part 
of the Play, one of the pieces attnbuted to him, is supposed to be 
a fragment of a dramatic composition It is more interesting as 
evidence of his turn for whimsicality, already referred to, and 
may for that reason be safely ascribed to his pen If further 
selection be made from the large body of miscellaneous poems, 
the comic poem on the physician, Andro Kennedy, may stand 
out as one of the best contributions to mediaeval Goliardic litera- 
ture, The Two Marnt Wemen and the Wedo, as one of the richest 
and most effective pastiches in the older alliterative style, then 
used by the Scottish Chaucenans for burlesque purposes, Done is 
a battcll on the Dragon Blak, for religious feeling expressed in 
melodious verse, and the well known Lament for the Makans 
The main value of the last is historical, but it, too, shows Dun- 
bar’s mastery of form, even when dealing with lists of poetic 
predecessors 

Bibliography —The chief authorities for the text of Dunbar’s 
poems are — (a) the Asloan ms (c 1515) , (6) the Chepraan and 
Myllar prints (1508), preserved in the Advocates’ library, Edinburgh, 
(c) Bannatyne ms (1368) in the same, (d) the Maitland Folio ms 


ot the poems), appeared in 1884 

DUNBAR, a royal and small burgh (Gaelic, “the fort on the 
point"), and seaport, East Lothian, Scotland Pop (est 1938) 
3,827 Area, 1 1 sq mi It is on the southern shore of the entrance 
to the Firth of Forth, 29^ mi N E of Edinburgh by the L N E R 
Dunbar is said to have the smallest rainfall in Scotland and is a 
favourite summer resort, with good golf and bathing The ruins 
of the castle, and the remains of the Grey Friars’ monastery, 
founded in 1218, at the west end of the town, and Dunbar House 
m High street, formerly a mansion of the Lauderdales, but now 
used as barracks, are of histone interest 

There are two harbours, difficult of access owing to the number 
of reefs and sunken rocks, On the advent of steam the shipping 
declined, and even the herring fishery, which fostered a large 
curing trade, has now practically disappeared. Crabs and lobsters 


are caught There are few industries, but corn, fish and potatoes 
are exported 

A castle was built on the cbffs at least as early as 856 In 1070 
Malcolm Canmore gave it to Cospatric, earl of Northumberland, 
ancestor of the earls of Dunbir and March The foi tress was 
an important bulwark against English invasion, and the town— 
which was created a royal burgh by David II — grew up under 
its piotection The castle was taken by Edward I , and it afforded 
shelter to Edward II after Bannockburn In 1336 it was be- 
sieged by the English under William, Lord Montacute, after- 
wards 1st earl of Salisbury, but was successfully defended by 
Black Agnes of Dunbar, countess of March, a member of the 
Murray family Joanna Beaufort, widow of James I , chose it 
for her residence, and m 1479, after his escape from Edm 
burgh Castle, the duke of Albany concealed himself here before 
sailing for France, and Mary sheltered here in two crises Ihe 
regent Moray dismantled it in 1568, but its ruins are still 1 
picturesque object on the hill above the harbour 

Battle of Dunbar — This battle was fought on the 3rd (13th) 
of September 1650 between the English army under Olivei Crom- 
well and the Scots under David Leslie, afterwards Lord Newark 
It took place about 3m S E of the centre of the town, where 
between the hills and the sea coast there is a plain about im 
wide, through the middle of which the main road from Dunbar 
to Berwick runs The plain and the road are crossed at light 
angles by the course of the Brocks Burn, or Spott Burn, which 
at first separated the hostile armies Rising from the right bank 
of the Brock is Doon Hill (650ft ), which overlooks the lower 
course of the stream and indeed the whole field For the events 
preceding the battle see Great Rebellion 
Cromwell, after a war of manoeuvre near Edinburgh, had been 
compelled by want of supplies to withdraw to Dunbar, Leslie 
pursued and took jp a position on Doon Hill, commanding the 
English line of retreat on Berwick The situation was more than 
difficult for Cromwell Some officers were for withdrawing by 
sea, but the general chose to hold his ground, though his army 
was enfeebled by sickness and would have to fight on unfavour- 
able terrain against odds of two to one Leslie, however, who 
was himself in difficulties on his post among the bare hills, and 
was perhaps subjected to pressure from civil authorities, de- 
scended from the heights on Sept 2 and began to edge towards 
his right, in order first to confront, and afterwards to surround, 
his opponent The cavalry of his 
left wing stood fast, west of 
Doon Hill, as a pivot of ma 
noeuvre, the northern face of 
Doon (where the ground rises 
from the bum at an average 
slope of fifteen degrees and is 
even steeper near the summit) he 
left unoccupied The centre of 
infantry stood on the forward 
slope of the long spur which 
runs east from Doon, and beyond 
them, practically on the plain, 
was the bulk of the Scottish 
cavalry But if Leslie had placed 
himself on Cromwell’s line of 
retreat, he had thereby placed 


army, under 11,000 effectives* 
men, along the ravine, and issued orders to attack the Scots at 
dawn of the 3rd (13th) The leit of the Scots was ineffective, 
as was apart of their centre of foot on the upper part of the hill- 
side, and the English commander proposed to deal with the re- 
mainder Before dawn the English advanced troops crossed the 
ravine, attacked Doon and pmned Leslie's left, under cover of 
this the whole army began its manoeuvre The artillery was posted 
on the Dunbar side of the burn, directly opposite and north of 
Doon, the infantry and cavalry crossed where they could, and i 
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formed up gradually in a line south of and roughly parallel to the 
Berwick road, the extreme left of horse and foot, acting as a 
reserve, crossed at Brocksmouth House on the outer flank The 
Scots were surprised in their bivouacs, but quickly formed up, 
and at first repulsed both the horse and the foot But ere long 
Cromwell himself armed with his reserve, and the whole English 
line advanced again The fresh impulse enabled it to break the 
Scottish cavalry and repulse the foot, and Leslie's line of battle 
was graduillv rolled up from right to left In the words of an 
English officer, “The sun appearing upon the sea, I heard Nol 
sav, 'Now let God arise, and let His enemies be scattered,’ and 
following us as we slow Iv marihid I heard him say, ‘I profess they 
run’” Driven into the broil n ground, and pinned between 
Doon Hill and the ravine, the Scots were indeed helpless “They 
routed one another after we hid done their work on their right 
wing,” savs the same officer len thousand men, including almost 
the whole of the Scottish foot, surrendered, and their killed 
numbered three thousand Tcvv of the English were killed “Ido 
not believe, ’ wiote Cromwell, “that we hi\e lost twenty men ” 
The account of the battle of Dunbar here followed is that of C H 
hirlh for which see his Cromwell, pp 281 ff and references there 
give n For other accounts see Carivle, Cromwell’s Letters and Speeches, 
letter cxl , Hoemg Cromwell, Bildoek, Cromwell as a Soldier, and 
Gardiner, Hist of the Commonwealth and Protectorate, vol 1 
DUNBLANE, a small burgh and parish, Perthshire, Scot- 
land, on the left bank of Mian water, a tributary of the Forth, 
5 mi N W of Stirling by the L M S R Pop (1938)2,762 It is a 
place of great antiquity, with narrow streets and old fashioned 
houses Industry is limited, but a consideiable amount of worsted 
spinning is carried on, the town is in repute as a watering 
place The cathedral, by the side of the river, was one of the few 
ecclesiastical edihees that escaped injury at the hands of the Re 
formers The first church is alleged to have been erected by Blane, 
a saint of the 7th century, but the cathedral was founded by David 
I in 1141, and almost entirely rebuilt about 1240 by Bishop 
Clemens The tower is Early Norman, the rest is Early Pointed 
stvle After the decline of episcopacy the building was neglected 
for a long period, but the choir, which contains some carved oak 
stalls of the 16th century, and nave have been restored From the 
time of the Reformation the choir only had been used as the 
parish church, but since its restoration the whole cathedral has 
been devoted to this purpose An ancient Celtic cross, 6J ft high, 
stands m the north westerti corner of the nave Of the bishop’s 
palace only a few ruins remain The Queen \ ictoria School for the 
sons of Scottish soldiers and sailors, to the north of Dunblane, was 
opened m 1908, and the chapel in the grounds in 1910 The battle- 
field of Shenffinuir is about aim E of the town 
DUNCAN, the name of two Scottish kings 
Duncan I (d 1040) was a son of Cnnan or Cronan, lay abbot 
of Dunkeld, and became king of the Scots m succession to his 
maternal grandfather, Malcolm II , in 1034 having previously 
as rex Cumbrortm ruled in Strathclyde His accession was "the 
first example of inheritance of the Scottish throne 111 the direct 
line ’’ Duncan is chiefly known through his connection with Mac- 
beth, which has been immortalized by Shakespeare The only fact 
which can be ascertained with any certainty about the feud be- 
tween the two princes is that Duncan was slam by Macbeth in 
1040 Two of Duncan's sons, Malcolm III Canmore and Donald 
V Bane, were afterwards kings ot the Scots 
Duhcan ll (d 1094) was a son of Malcolm III and therefore 
a grandson of Duncan I For a time he lived as a hostage in Eng- 
land and became king of the Scots after driving out his uncle, 
Donald Bane, in 1003, an enterprise in which he was helped by 
■'Some English and \o*imw ITo v ’a kd'cd in Ihi fo lo v mg v L 1 
Sfr V. 1 btene Cel'i . Scol'and D°,6 8o), and \ 1 ami II is or 
tf Sc it and, voi 1 (1900, 
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the British fleet, he had been left with only the "Adamant (50), 
besides his own ship the “Venerable” (74), Admiral Duncan pro 
ceeded to his station off the Texel, where lay at anchor the Dutch 
squadron of IS sail of the line, under the command of Vice admiral 
de Winter From time to time he caused signals to be made, as 
if to the main body of a fleet in the oiling a stratagem which 
probably secured his freedom from molestation until, in the 
middle of June, reinforcements arrived On Oct 3 the admiral put 
into \ armouth roads to refit, but receiving information early on 
the 9th that the enemy was at sea, he gave chase On the morning 
of the nth de Winter’s fleet was sighted lying about gm from 
shore, between the villages of Egmont and Camperdown The 
British fleet was slightly superior in force to that of the Dutch 
Shortly after mid day the British ships, without waiting to form 
m order, broke through the Dutch line, and an engagement com 
menced which, after heavy loss on both sides, resulted in the 
taking by the British of n of the enemy’s vessels In recognition 
of this victory, Admiral Duncan was, on Oct 21, created Viscount 
Duncan of Camperdown and baron of Lundie, with an annual 
pension of £3,000 to himself and the two next heirs to his title 
The earldom of Camperdown was created for his son Robert 
(1785-1859) m 1831, and is still in the possession of his descend- 
ants Lord Duncan retired in 1800, and died on Aug 4, 1804 
See Chamock, Btog Nav (1794-96), Collins, Peerage of England, 
p 378 (1812), W James, Naval History of Great Britain (182D , 
Yonge, History of the British Navy, vol 1 (1863) , Earl ot Camper 
down, Admiral Duncan (1898), vol xvi of the Navy Record boi 
publications, contains the logs of the ships engaged at Camperdown 
DUNCAN, ISADORA (1878-1927), American dancer, was 
born at San Francisco (Cabf ), on May 27, 1878 She began her 
career as a girl of 1 7 at Daly ’s theatre, New York, where she 
danced the part of a fairy in A Midsummer Night's Dream Her 
early years were full of poverty and difficulty With only the sum 
of $150, the Duncans went to England m a cattle boat, and m 
London and Pans, before recognition was won, they nearly starved 
Isadora had already conceived the thought of interpretative 
dancing to awaken the world to the grace and meaning of nature 
dancing, spiritual expression flowing into the channels of the body 
She spent hours studying the Greek vases in the Louvre Then she 
danced in Pins, Budapest, Florence and Berlin Later, amid the 
ruins of the Theatre of Dionysus in Athens, she meditated on the 
dances of Hellas In that atmosphere she further worked out her 
ideas of the dance evolved directly from nature, through the 
rhythmic movement of wind and wave and the winged flight of 
bird and bee Hei ideas were so old that, to an over civilized 
world accustomed to the artificiality of the ballet and much 
dressed dramatic dancing, they were startlingly new Even the 
Russian ballet through Michel Fokine at home and Sergei 
Diaghilev’s Ballets Russes abroad was influenced by Isadora 
Duncan’s ideas and technique after she visited St Petersburg in 
1905 In 1904 she established a school for classical dancing near 
Berlin, where she taught her art to girls who later became known 
as the Duncan dancers, another m Pans in 1914, and another in 
Moscow in 1921, which was closed in the spring ot 1928 Isadora 
Duncan and her sister had a school near Tarrytown 
When she returned to her native country in 1908 the United 
States was puzzled and divided itself into enthusiasts and critics 
But later the stage of the Metropolitan opera house itself was 
hers for her performances In April 1915, with the dancers from 
her Pans school she danced for a month at the Century theatre, 
trying to interest Americans in a project foi a school in her own 
land One was conducted for a short time near Tarrytown, N Y , 
by her sister, Elizabeth, who had much to do with the display of 
Isadora’s genius Conventionally minded people were estranged, 
however, by her erratic actions, which became more marked 
after an automobile tragedy in Pans, 1913, when her two children, 
Deirdre and Patrick, with their nurse were drowned 
She became an ardent advocate of the Soviet revolution in 
Russia and accepted Lenin's invitation (1921) to open the Moscow 
school of dancing in the palace of a former nobleman, which was 
given to her Her marriage with a Russian, Sergei Essenin, ten 
years younger than herself, the difficulties at Ellis Island in 1922 
on re entering the United States with him. the episode of the red 
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scaif waved during a performance on the stage of the Symphony 
Hall, Boston (Oct 22, 1922), brought on her such trials that she 
left America vowing never to return 

The last years of her life were pitiably tragic — in debt and difih 
culty in Germany and Tiance Her many friends rallied to cstab 
lish the Duncan memorial dance school at Ncuilly, raising in all 
400 000 francs She was killed in an automobile accident at Nice 
on Sept 14, 1927 Her work to a certain exLent was carried on 
by her adopted daughters, Anna and Irma who danced, and by 
Elizabeth Duncan who had a school near Salzburg 

See her autobiography My Life (1927), Shacmas OSheels 
‘Isadora” New Republic (Oct ’•(>, 19 7), Jose Claias ‘Isadora 
Duncan,” L irl decomtif (1913) , Li Ballet Contemporam ouvrage 
edile avec la collaboration di L Bakst Traduction francaise de M 
D Calvocoressi 1 Svetlov, pseud of \ alerian Iakovlevich Ivchenko 
and Charles H Caffin s “Henry Matisse ind Isadora Duncan,’ C amera 
Work (1909) 

DUNCAN, JOHN (1796-11170), Scottish theologian and 
Hebraist, was born at Aberdeen and studied at Mansehall college 
In 1836 he was ordained in the Established Church and given 
charge of Milton church, Glasgow After three years as a mis 
sionaiy to the Jews m Budapest he was appointed, m 1843, to 
the chair of Oriental languages in the new Tiee Church college, 
Edinburgh Apart from his 1838 edition of Robinsons Lexicon 
of the Greek New Testament, Duncan s writings consist largely 
of sermons and addresses, some of which were edited by J Steven 
Sinclaire (1923) He died on Teb 26, 1870 

See Knight Colloquia Penpatetica (1870) and Brown The Late 
Rev J Duncan (1874) 

DUNCAN, ROBERT KENNEDY (1868-1914). Amen- 
can chemist, was born near Brantford, Ont , Canada on Nov 1, 
1868 He graduated at the University of Toronto in 1892, studied 
at Clark university and later at Columbia university (1897-98) 
He taught physics and chemistry m New \ork and Pennsylvania 
high schools From 1901 to 1906 he was professor of chemistry 
at Washington and Jefferson college During parts of 1903, 1904 
and 1907, he made special studies m Europe In 1906, while 
attending the International Congress of Applied Chemistry in 
Rome, he conceived the idea of the industrial fellowship system 
His plan was to assist American manufacturers in making their 
products m a scientific manner and to base their plans for efficient 
production upon scientific research In 1907 he became professor 
of industrial chemistry at the University of Kansas, and the same 
year arranged for the establishment of the first industrial fellow- 
ship In 1910, his work at Kansas attracted attention in Pitts 
burgh, and he was made professor of chemistry at the University 
of Pittsburgh and director of industrial research, which position 
he held until his death on Feb 18, 1914 In March 1913 the 
Mellon Institute of Industrial Research of the University of Pitts- 
burgh was founded by Andrew W Mellon and Richard B Mellon 
of Pittsburgh as a memorial to their father, Thomas Mellon, and 
also to Duncan This placed the industrial fellowship system upon 
a permanent basis 

Duncan’s works are 1 noted for their high scientific accuracy 
Among his more important books are The New Knowledge 
(1905) , The Chemistry of Commerce (1907), and Some Chemical 
Problems of To day (1911) 

DUNCAN, THOMAS (1807-1845), Scotush portrait and 
historical painter, was born at Kindaven, Perthshire, on May 
24, 1807, and died at Edinburgh, Mav 25, 1845 He was a pupil 
of Sir William Allan His most famous pictures are “Prince 
Charles Edward and the Highlanders entering Edinburgh after 
the battle of Prestonpans” (1843) and “Charles Edward asleep 
after Culloden, protected by Flora MacDonald” (1843), which 
has often been engraved 

DUNCAN, a city of southern Oklahoma, U S , on federal 
highway 8i and the Rock Island railroad, the county seat of 
Stephens county The population was 15,260 in 1950 and was 
9,207 in 1940 by the federal census There is a diversified income 
from agriculture, dairying, produce, livestock and oil produc 
tion 

Within a few miles of the City of Duncan, there are oil and gas 
wells, and the city has refineries and casinghead plants and whole 


sale houses dealing in oil well supplies is well as numerous job 
bers in other lines Duncan was settled about 1890 and incor 
porated in 1899 It has a well equipped airport 

DUNCE, a stupid person, incapable of learning "Duns ’ 01 
“dunsman” was a name applied by their opponents to the Scot 
ists or followers of Duns Scotus, the great schoolman When, in 
the 10th century, the Scotists obstinately opposed the “new 
learning ” the term “duns ’ or ‘dunce ’ became, in the mouths of 
the humanists and reformers, a term of abuse, a synonym for 
one incapable of scholarship 

DUNCKER, MAXIMILIAN WOLFGANG (1811- 

188b), German historian and politician, eldest son of the pub- 
lisher Karl Duncker, was born at Berlin on Oct 15, 1811 He 
studied at the universities of Bonn and Berlin till 1834, when he 
was condemned to six years’ imprisonment afterwards reduced to 
six months, for belonging to students’ societies In 1842 he be 
came a lecturer at Halle university Elected to the National Asscm 
bly at I rankfort in 1S48, he joined the Right Centie party, and 
was chosen reporter of the projected constitution He sat in the 
Erfurt assembly m 1850, and in the second Prussian chamber from 
1849 to i8^’ In 1859 he was assistant in the ministry of State in 
the Auerswald cabinet and m 1867 he became director of the Prus 
sian irchives, with which it was his task to incorporate those of 
Hanover, Hesse and Nassau He retired on Jan 1, 1S75, and 
died at Ansbach on July 21, 1886 Dunckei s fame rests mainlv 
on his Gischichte dis Alterthums (1st ed xS 5 ^—5 7 , 5th ed in 9 
vols, 1878-86, Eng trans by Evelyn AbbuLt, 18/7-8.) 

His works include Zur Gesi huhte der deutsdien Reultsversamm- 
Ittng m Frankfurt (1849), the anonsmous [ter Monale ausuartiger 
Politik (1851) , Ongines Gcrmanitae (1840) , Die Krtsis der Reforma- 
tion (184s) and Feudahlat and inslokratie (1858) See his Polilischer 
Bnefwechsel (ed W Schulze, 1923), and Havm, Das Leben Max 
Dunckers (1891) 

DUNCOMBE, SIR CHARLES ( c 1648-1711), English 
politician, was a London apprentice, who became a goldsmith and 
a banker, and an alderman of the City of London in 16S3 Dun- 
combe was elected MP for Hedon in 1685 and afterwards sat 
for Yarmouth in the Isle ot Wight and Dovvnton in. Wiltshire 
He was made receiver of the customs, and for a short time 
receiver of the excise, and m this capacity he profited slightly 
by a transaction over some exchequer bills which had been 
falsely endorsed Tried before the court of the king's bench 
in 1699 he was found “not guilty ’’ He represented Downton a 
second time from 1702 until his death In 1709 he served as lord 
mayor of London He died at Teddington on April 9, 1711 

DUNDALK, a seaport of Co Louth, Ireland, near the mouth 
of the Castletown river, in Dundalk bay Pop of urban district 
(1946) 18 562 It is an important junction on the G N railway, 
by which it is 54 mi N from Dublin Dundalk was a borough by 
prescription, and received charters from Edward III and suc- 
cessive kings It was stormed in 1315 by Edward Bruce, who 
here proclaimed himself king He was defeated and killed by the 
English m 1318 in the neighbourhood, and was buried at Faughart, 
near Dundalk Ruins of a Franciscan priory with a lofty tower 
may still be seen There aie distilleries, breweries, flax and jute 
spinning mills, salt works, etc The town is in large part de- 
pendent for its prosperity upon the activity of the Great Northern 
railway, which maintains large railway shops There are also shoe 
factories Trade is in agricultural produce and livestock The 
town is also the centre of sea and salmon fisheries 

DUNDEE, JOHN GRAHAM OF CLAYERHOUSE, 

Viscount (c 1649-1689), Scottish soldier, was the elder son of 
Sir William Graham and Lady Madeline Carnegie Educated at 
St Andrews university, he served as a volunteer in France anti* 
Holland, returning to England in 1677 In 1678 he became a 
heutenant, and soon afterwards captain of a troop, m the regi 
ment commanded by his relative, the marquis of Montrose, and 
was employed in suppressing the rebellion of the Covenanters 

After the murder of Archbishop Sharp (1679), there were re- 
ports of rebels gathering near Glasgow, and Graham went in pur- 
suit On June 1, the Covenanters being m a well protected 
position upon the marshy ground of Drumclog, Graham advanced 
to the attack Hindered by the ground, he had to wait till tbb 
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impatience of his adversaries induced them to commence an im- 
petuous attack The charge of the Covenanters routed the royal 
cavalry, who turned and fled, Graham himself having a narrow 
escape This was the only regular engagement he had with the 
Covenanters The enthusiasm raised by this victory was the 
beginning of a serious and open rebellion 

On June 22 Graham was present at the battle of Bothwell 
Bridge, at the head of his own troop He was then commissioned 
to search the south western shires for the rebels The wide powers 
given to him by his commission were most sparingly used, and the 
gravest accusation made against him in reference to this period 
is that he was a robber 

His own systematic and calculated terrorism, directed princi- 
pally against the ringleaders, proved far more efficacious than the 
irregular and haphazard brutahties of other commanders During 
these months he was despatched to London, along with Lord 
Linlithgow, to influence Charles II against the indulgent method 
adopted by Monmouth with the extreme Covenanting party In 
April 1680 it appears that his roving commission had been with 
drawn, he was not, therefore, responsible for the severe measures 
which followed the Sanquhar Declaration of June 22, 1680 
In the disorders following the Test \ct of 1681 Graham was 
again commissioned to act m the disaffected districts At the end 
of January he was appointed to the sheriffships of Wigtown, Dum 
fries, Kirkcudbright and Annandale He retained his commission 
in the army, and appears to have had powers in life and death m 
Virtue of a commission of justiciary granted to him about the 
same time He quartered on the rebels, rifled their houses, and, 
to use his own words, “endeavoured to destroy them by eating up 
their provisions ” His severities were rewarded with many hon 
ours, and with a grant of part of the Maitland lands 
Claverhouse was present at the sittings of the circuit court of 
justiciary in Stirling, Glasgow, Dumfries and Jedburgh, insti- 
tuted for the imposition of the test and the punishment of rebels 
As a member of the privy council of Scotland he declared — to 
his honour— against the proposal to let loose the Highland 
marauders upon the south of Scotland In June 1684 he was 
again at his old employment — the inspection of the southern 
shires, in May 1685 he was ordered with his cavalry to guard the 
borders, and to scour the south-west in search of rebels In 1686 
he was promoted to the rank of major general, and had added to 
his position of constable the dignity of provost of Dundee In 
1688 he was second in command to Gen Douglas in the army 
which had been ordered to England to aid the falling dynasty of 
the Stuarts, he was created Viscount Dundee on Nov 12, 1688 
After the flight of James II Dundee returned to Scotland for 
the meeting of the convention, and sought to confirm the waning 
resolution of the duke of Gordon with regard to holding Edin- 
burgh Castle for the king The convention proving hostile he 
left Edinburgh (March 18) at the head of a company of 50 faith- 
ful dragoons He was not long gone ere the news was brought to 
the alarmed convention that be had been seen clambering up the 
castle rock and holding conference with the duke of Gordon On 
March 30 ho was publicly denounced as a traitor, and attempts 
were made to secure him But the secrecy and speed of his move- 
ments outwitted his pursuers, and he retreated to the north 
Gen Hugh Mackay was now m the field against him, and a 
Highland chase began Dundee considered himself at the head 
of the Stuart interest in Scotland, and to the day of his death 
expected help to arrive from the exiled king It mattered little 
to him thht on July 24 a price of £20,000 had been placed upon 
his head The dans had begun to reassemble, he was now in 
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long prevalent tradition that he was invulnerable to all bullets 
and was killed by a silver button from his own coat 

See Mark Napier, Memorials and Letters of Graham of Claverhouse 
(1859-62) , Bannat>ne Club, Letters of the Viscount Dundee (1826) 

C S Terry, John Graham of Claverhouse Viscount Dundee, and 
authorities quoted in Diet Nat Biogr , s v “Graham of Claverhouse ” 

DUNDEE, a royal, large and parliamentary burgh, county of 
a city and seaport of Angus (Forfarshire), Scotland Pop (est 
1938) 177,960 Area, 14 1 sq mi It lies on the north shore of 
the Tirth of Tay, 59 J mi N E of Edinburgh by the L N E R via 
the Forth and Tay bridges The L M S R approaches the city by 
nay of Perth The town has a frontage on the water of over 4 mi 
and rises gradually from the river to Dundee Law and Balgay hill 
The estuary to the E of Tay bridge is i j mi wide and the docks 
— accessible from it at all stages of the tide — are within 12 mi 
of the sea Dundee is the third largest city in Scotland and second 
in respect of commerce 

The town hall, built m 1 734 from the designs of Robert Adam, 
stands in High Street It is surmounted by a steeple 140 ft high, 
carrying a good peal of bells, and beneath it is a piazza A city 
hall, with a fine classic portico, has been built behind it, largely 
from a bequest of Sir James Caird (d 1916) The old Town 
Cross, a shaft 15 ft high, bearing a unicorn with the date of 1586, 
once stood in High Street also, but was re erected within the en- 
closure on the south-west of Town Churches (see below) The 
halls used for great public meetings are the Volunteer Drill Hall 
m Parker Square, and Kinnaird Hall in Bank Street A central 
library and sculpture galleries in Ward Street were finished in 
1915 and the Albert Institute contains the art gallery, museum, 
etc In Dock Street stands the Royal Arch, erected to commem- 
orate the visit of Queen Victoria in 1844 Dudhope Castle, once 
the seat of the Scrymgeours, hereditary constables of the burgh — 
one of whom (Sir Alexander) was a compamon-m arms of Wallace, 
— was granted by James II to John Graham of Claverhouse On 
his death it reverted to the Crown, and is now used as a technical 
school Though Dundee was once a walled town, the only relic of 
its walls is the East Port, preserved because it was said that 
George Wishart preached from the top of it during the plague 
of 1544 

Of the many churches and chapels the most interesting is Town 
Churches — St Mary’s, St Paul’s and St Clement’s, the three 
undei one roof— surmounted by the noble square tower, 156 ft 
high, called the Old Steeple, which was once the belfry of the 
church erected on this spot by David, earl of Huntingdon, as a 
thank offering for his escape from shipwreck on the shoals at the 
mouth of the Tay (1193) The church perished, but the bell-tower 
remamed and was restored in 1871-1873 by Sir Gilbert Scott 
Bishop Forbes (1817-1875) transferred the Anglican see of 
Brechin to Dundee 

Parks include Dundee Law (18 ac ) on the north, Baxter park 
(37 ac ) on the east, Balgay Hill (36 ac ), on which is the Mills 
observatory, open to the public, on the west and, near it, Lochee 
park (25 ac ) , in the extreme north is the park of Fair Muir (12 
ac ) and, nearer to the heart of the town, Dudhope park Near 
the north end of the Tay bridge is Magdalen Green, an old com- 
mon of 17 ac , And along the shore of the estuary is an esplanade 
mi long running from Magdalen point to beyond Craig pier 
To the north is Caird park, opened in 1923 on part of the estate 
given by Sir James Caird m 191 1 , it contains the ruins of Claver- 
house castle In all there are 24 parks covering 646 ac 

Education.— University college in Nethergate, founded m 1880 
by Miss Baxter of Balgavies (d 1884) and Dr John Boyd Bax- 
tn A...r- "f d ’ 1 r I f. >’ 1 ■ , „ , u v . - 

Wk - n <■< - I ■ , ,,, , , , 1 A 




DUNDERLANDSDAL— DUNDONALD 739 


nomics The Royal infirmary is a large institution The Baldovan 
institution foi imbeciles, founded in 1854 b> Sir John Ogilvy, is 
said to be the earliest of its kind in Scotland 
Trade and Shipping — Dundee is noted first for the jute in 
dustnes Enormous quantities of the raw material are imported 
from India Fabrics in jute range from the roughest sacking to 
beautiful carpets Another staple industry is the linen manufac 
tuie, which is also one of the oldest, although it was not till the 
introduction of steam power that headway was made The chief 
teetile products are canvas (for which the British navy is the 
largest customer), ropes, sheetings, sackings, carpets, etc Dundee 
is also celebrated for its confectionery and preserves, especially 
marmalade Other industries are bleaching and dyeing, engineer 
ing shipbuilding, linoleum manufacturing, the making of boots 
and shoes, foundries, breweries, corn and flour mills and the con 
stiuction of motorcars On the front, wharves and harbour works 
extend for 2 mi , and the docks covei an area of 34^ ac , made up 
thus— Earl Grey dock, 5 ac , King William IV dock, 3^ ac , Tidal 
Basin, 4J ac , Victoria dock, 10$ ac , Campeidown dock, 8i ac , 
Tish dock, if ac There are, besides, graving docks, the ferry 
harbour and timber ponds There is regular communication by 
steamer with London, Hull, Newcastle, I iverpool, Manchester, 
Belfast and Leith, besides Rotterdam, Hamburg and other con 
tinental ports Of local excursions the two hours’ run to Perth is 
a favourite summer trip 

Dundee returns two members to parliament The city council 
consists of the lord provost, bailies and councillors The corpora 
tion owns the gas, electricity and water supphes (the latter drawn 
from an artificial loch at Mom Rie to the N E , and the loch of 
Lintrathen, 18 mi to the N W ) 

History — The name of the city is derived most probably from 
the Gaelic Dun Taw, “the fort of the Tay,” of which the Latin 
Taodunum is a transliteration — the derivation pointing to the fact 
of a Pictish settlement on the site Its earliest authentic mention 
is m a deed of gift by David, earl of Huntingdon, younger 
brother of William the Lion, dated about 1200, m which it is 
designated as “Dunde ” Shortly afterward it was erected into a 
royal burgh by William the Lion Edward I is said to have re 
moved its charter Robert Bruce and successive kings confiimed 
its privileges and rights, and Charles I finally granted it its great 
charter Here Wallace finished his education, and here he slew 
young Selby, son of the Enghsh constable, m 1291 In that year 
the town fell into the hands of the Enghsh, and it was while 
engaged in besieging the castle in 1297 that Wallace withdrew to 
fight the battle of Stirling Bridge In their incursion into Scot- 
land under John of Gaunt the Enghsh captured and partially 
destroyed the town m 1385, but retreated to meet a counter 
invasion of their own country The English seized it again for a 
brief space during one of the first earl of Hertford’s devastating 
raids m the reign of Edward VI Dundee bore such a prominent 
part in propagating the Reformed doctrines that it was styled 
“the Scottish Geneva ” The marquess of Montrose sacked it in 
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With modern changes, some picturesque but insanitary build- 
ings, narrow winding streets and unsavoury closes disappeared, 
along with a few structures of more or less historic interest, like 
the castle, the mint and numerous convents But the large fac- 
tory population, together with the number of high tenement build- 
ings, gave rise to slum conditions with which the municipality 
endeavoured to Cope by means of housing schemes The whole 
sale clearances improved both the public health and the appear- 
ance of the city Queen Victoria granted a charter to Dundee, 


dated Jan 25 1889, raising it to the status of a city, and since 
1892 its chief magistrate has been styled lord provost In 1894 it 
was created a county of a city 

Men who were born or lived in Dundee include Hector Boece 
(1465-1536), Viscount Dundee (1643-89), James Halyburton, 
the refoimer (1518-89), man) of the Scrymgeours and Wedder- 
burns, and James Chalmtis, the post office reformer George Con 
stable of Wallace Crugie, the prototype of Jonathan Oldbuck in 
Sir Walter Scott’s Antiquary, lived in Seagate, and William Thom 
(1798-1848), the writer of The Rhymes oj a Handloom Weaver, 
was buried in the Western cemetery 

Suburbs — Broughty Ferry lies on the Firth of Tay, 3) mi E 
of Dundee The name is a corruption of Brugh or Burgh Tay, 
in allusion to the fortress standing on the lock that juts into the 
Tirth It is believed that a stronghold has occupied this site 
since Pictish times The later castle, built in 1498, fell into 
the hands of the English in 1547 and was held by them for 
three jears Gradually growing more or less ruinous it was ac- 
quired by the government in 1855, lepaired, strengthened and 
converted into a Tay defense, mounting several heavy guns 
Owing to its healthful and convenient situation, Broughty Terry 
became a favourite residence of Dundee merchants To the north- 
west lies Benvie, Camperdown House is in the parish Fowlis, 5 
mi N W , is remarkable for its 15th century church, with carved 
ambry and rood screen (cunous representation of the Cruci- 
fixion), decorated font, crocketed door canopy and several pic- 
tures The ruined castle adjoining the church ultimately became a 
dwelling for labourers Lundie, 3 mi farther out m the same 
direction, contains several lakelets, and its kirkyard is the bunal 
place of the earls of Camperdown Tealing, 4 mi N of Dundee, 
was the scene of the ministry of John Glas before he was deposed 
for heresy Newport and Wormit, on the opposite bank of the 
Tay, are connected with Dundee by steam ferry 

DUNDERLANDSDAL, a valley of northern Norway, 
draining southwestward from the neighbouring glaciers to the 
Ranenfjord (lat 66° 20' N ) Valuable deposits of iron ore 
(magnetite and pyrites), first worked m 1902, occur there At 
the mouth of the river is Mo, a considerable trading village The 
valley is remarkable for caverns m the limestone, some of the 
tributary streams flowing for considerable distances underground 

DUNDONALD, THOMAS COCHRANE, ioth Earl of 
(1775-1860), British admiral, was born at Annsfield Lanarkshire, 
on Dec 14, 1775 He was tue son of Archibald Cochrane, 9U1 
earl (1749-1831), & most ingenious, but also most unfortunate 
scientific speculator and inventor, who was before his time in sug- 
gesting and attempting new processes of alkali manufacture, and 
various other uses of applied science The family was greatlv 
impoverished owing to his losses over these schemes Thomas 
went to sea in his uncle’s, Captain Cochrane’s ship, the “Hind," in 
1793 His promotion was rapid 

In 1800 he was appointed to the command of the “Speedy” 
bng His capture of the Spanish frigate “El Gamo" (32) on 
May 6, 1801, brought him promotion to post rank He sat in 
parliament as member for Homton in 1806 and for Westminster 
in 1807 In the house of commons he made his mark as a radical 
and a denouncer of naval abuses In April 1809 he was engaged 
in the attack on the French squadron in the Basque Roads, which 
was very ill conducted by Lord Gambler Cochrane’s conducL was 
brilliant, but he made accusations against the admiral which 
necessitated a court martial on Gambler The admiral was ac- 
quitted, and Cochrane fell into disfavour wflh the admiralty He 
was not employed again till 1813 

In the interval he speculated on the stock exchange At the* 
moment a notorious fraud was perpetrated on the stock exchange 
by an uncle of his and by other persons with whom he hajitually 
acted Lord Cochrane was brought to trial with the others before 
Lord Ellenborough on June 8, 1814, and all were condemned He 
was expelled from parliament and deprived of the order of the 
Bath 

In 1817 he accepted the invitation of the Chileans, who were 
then m revolt against Spam, to take command of their naval t *. 
forces and remained in their service until 1822 His capture of _ f 
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the Spanish frigate ‘ Esmeralda ' (40) m thL harbour of Callao 
on Nov S, 1820 was a signal achievement In 18 j he transferred 
his services to Bnzil where he helped the empeior Dom Pedro I 
to shake off the >oke of Portugal, but b> the end of 1825 he had 
fallen out with the Brazilians and he returned to Europe He then 
entered the Greek service, but he lound no opportunity for chs 
tinguishmg himself, ind in 1828 returned home He succeeded in 
i8j 2 in securing reinstatement in the British navy In 1848 he 
was appointed to the command of the North American and West 
India station, which he retained till i8sr At various periods of 
his life he occupied himself with scientific invention He took 
out patents for lamps to burn oil of tar, for the propulsion of 
ships at sea, for facilitating excavation, mining and sinking, for 
rotary steam engines and for other purposes, and in 1843 was 
an advocate of the employment of steam and the screw propeller 
in warships Lord Dundonald died in London on Oct 30, i860, 
and was buried in Westminster Abbey He was succeeded m the 
title by his son Thomas as nth earl (d 1885), and the latter by 
his son Douglas as I’th carl (qv ) 

See the 10th earls Autobiography oj a Seaman ( 2 vols , 1860-61), 
which was the main source for his Life (i860, by his son and heir) , his 
Notes on the Mineralogy, Government and Condition oj the British 
West India Islands fi8si), and a Narrative oj Services in the Libera- 
tion oj Chit Peru and Brazil (1858) , and J B Atlay, The Trial oj 
Lord Cochrane be/ore Lord Lllenbarough (1897) 


DUNDONALD, DOUGLAS MACKINNON BAIL- 
LIE HAMILTON COCHRANE, xzth Earl of (1852- 
1935), son of the nth earl of Dundonald and Louisa Mackinnon, 
was born on Oct 29, 1852, and succeeded to the earldom in 1885 
On leaving Eton he entered the and Life Guards, in 1S70, and 
served in the Nile expedition of 1884-85, and m the desert inarch 
to the relief of Khartoum In 1899-1900 he commanded the 
Mounted Brigade in South Natal, and led the 2nd Cavalry Bri- 
gide into Ladysmith in 1900 In the same year he was promoted 
major general in 1907 he was made K C V 0 and in 1913 KCB 
DUNEDIN, a city of New Zealand, capital of the provincial 
district of Otago, and the seat of a bishop, m Taieri county Pop 
(1936) 64 708 (81 961 with suburbs) It lies 15 mi from the 
open sea at the head of Otago harbour, a narrow inlet on the 
south eastern coast of South island 
The colony of Otago (from a native word meaning ochre, which 
was found here and highly prized by the Maoris) was founded 
as the chief town of the .Otago settlement by settlers sent out 
under the. auspices of the Free Church of Scotland in 1848 The 
discovery of laige quantities of gold in Otago m 1861 and the 
following years brought prosperity, a great “rush" of diggers set- 
ting in from Australia 

The situation was chosen on the consideration of this harbour 
alone for the aetual site offered many ditficulties, steep forest- 
clad hills rising close to the sea, and rendering reclamation neces- 
sary The hills give the town a heautiful appearance, as the 
forest was allowed to remain closely embracing it, being preserved 
in the public ground named the Town Belt The principal thor 
oughfare is comprised in. Prince’s street and George street, run 
tung straight fiom south west to north-east and passing through 
the Octagon, which is surrounded bv several of the principal build 
mgs From these streets others strike it right angles down to 
the harbour, while others lead obliquely up towards the Belt, be 
yond which are extensiv c suburb- The town hall, Athenaeum and 
museum are noteworthv buddings the last hiving a fine biological 
'-oilutmn The University of Dhgo at Dunedin, a constituent 
college of the Umversitv of New Zealand, was founded in 1869, 
it has notable medical and dental schools and a school of mines 
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DUNES or DUNKIRK DUNES, BATTLE OF, wis 

fought near Dunkirk on May 24 (June 3), 1 G 3 S, between the 
Trench ind English irmy under the commind of Marshal 
Turennc and the Spanish aimv under Don Juan ot Austria and 
the prince ot Condc The severest part of the fighting w is borne 
by the English contingents on either side Six thousand English 
infantry under Gen Loekhait were sent bv Cromwell to join 
the army of Turenne, and several Royalist corps under the com 
mand of the duke of York (afterwards James II ) served in the 
Spanish forces The object of the Spaniards was to relieve Dun 
kirk, which Turenne was besieging Don Juan had a slrong 
superiority in cavalry, but left behind his artillery in order not 
to delay his advance He took up a position on the dunes with 
his right on the sea and his left on the Bruges canal, and here 
Turenne at once attacked him Conde’s cavalry on the left wing 
charged with great resolution and de pile he ivy loss gained the 
upper hand But their success was nulhlied by the failure of the 
Spanish right wing and centre under Tuiennc’s pressure, to which 
Cromwell’s veterans largely contributed But when all the rest 
of the Spanish army was in rapid retreat the one small corps of 
English Royalists, some 300 strong only, held out stubbornly 
and only laid down their arms on terms that they were allowed 
to rejoin their king, Charles II at Ypres From this corps the 
Royal Regiment of Guards, are descended the present Grenadier 
Guards "With Turcnne’s victory, the surrender of Dunkirk 
speedily followed, and the fortress passed into English hands 
until sold back by Charles II — an ironical last word on this 
singular footnote to English history 

DUNES, mounds or hills and ridges of sand heaped by wind 
They are numerous in ( r ) deserts particularly in low lying areas , 
(2) on sandy coasts with onshore winds, and (3) near rivers of 
which the volume varies, leaving sandy beds exposed during the 
dry season The areg of the Sahara and Arabian deserts are char 
actenzed by vast expanses of dunes, as are the koums of the 
deserts of Persia and Turkistan and the plateaux of Gobi and 
other Mongolian deserts Few such desert dunes are found in 
America or Australia, but the sand hill region of western Nebraska 
affords a good illustration The coasts of Brittany, Cornwall the 
Landes of France the shores of the Baltic in Europe , the whole 
eastern coast of North America from Cape Cod southward and 
at places along the Pacific coast, and numeious leeward coasts 
of Africa, Australia and Asia serve as examples of oceanic coastal 
dunes Lacustrine dunes aie admirably developed on the cast 
shore of Lake Michigan, the south shores of Lake Superior and 
Lake Erie, the shores of former Lakes Lahontan and Bonneville 
m the Great basin of North America, and on the easl shores of 
the Caspian and Aral seas in western Asia Examples of river 
bank dunes are found in almost every land, as for instance along 
the east banks of the Mississippi, Missouri and Rio Grande rivers 
m the United States 

Dunes migrate constantly unless the sand of which they are 
composed is prevented from blowing by grass or other vegetation 
The rate at which dunes move varies, depending upon the velocity 
of the wind and the height of the dunes, small dunes migrating 
the faster In Denmark the rate is from 3 to 20 ft a year, in 
I lance, on the Bay of Biscay, the sands have advanced at a rate 
estimated from 15 to 105 ft a year, burning in their progress 
forests, farms, vmejaids, churches and whole villages, some of 
which may in course of time be exhumed as the dunes migrate 
onward On the south side of Lake Michigan forests whmh were 
buried by sand dunes have been uncovered as the dunes moved 
on Hundreds perhaps thousands of square miles of towns and 
cities in central Asia are buried under dunes Moving dunes 
constantly encroach upon the Suez canal Nor are dunes merely 
a contemporary geologic feature Sand dune deposits are recog- 
nizable by the character of their bedding in sandstone rocks of 
many geologic periods, indicating that acolian action has been 
prevalent throughout geologic history Fossil dunes are widely 
distributed See Downs (W E E) 

DUNFERMLINE, JAMES ABERCROMBY, ist Baron 
(1776-1858), speaker of the House of Commons, third son of 
Gen Sir Ralph Abercromby, wag born on Nov 7, 1776 He was 
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caHed to the bar at Lincoln’s Inn in 1801 He sat in parliament 
for Midhurst (1807) and Caine (18121 m the Whig interest In 
18 7 Abercrombv was made judge adv ocate general, and chief 
baron of the exchequer of Scotland in 1830, when he resigned his 
seat m parliament He joined the cabinet of Earl Grey in 1834 
as master of the mint In the new parliament of 1835, Aber- 
cromby was elected speaker ot the house As speaker he was not 
very successful m quelling disorder, but he introduced several 
important reforms in the management of pnvate bills On Ins 
resignation m May 1839 he was created Baron Dunfermline of 
Dunfermline He died at Colinton house, Midlothian, on April 
17, 1858, and was succeeded in the title by his only son, Ralph 
See Spencer Walpole, Htsto, v of England (London, 1890) , Seville 

f::z\ (London ’ i896)> Lord cockbuin ’ s 


DUNFERMLINE, a rojal, large and parliamentary burgh, 
Fifeshire, Scotland (Gaelic, “the fort on the crooked linn”) 
Pop (est 1938) 37,058 The burgh includes Rosyth, which was 
added to it in 1911 It is situated on high ground 3 mi from the 
shore of the Firth of Forth, with two stations on the LNER- 
Lower Dunfermline ib-f mi , and Upper Dunfermline 19+ mi N W 
of Edinburgh, via the Forth Bridge The town is intersected from 
north to south bv Pittencrieff glen, a deep, picturesque ravine, 
from which ttie town derives its name and at the bottom of which 
flows Lyne Burn 

The early Celtic monks known as Culdees had an establishment 
here, but its fame dates from the marriage of Malcolm Canmore 
and his queen Margaret, solemnized in the town in 1070 The king 
then lived in a tower on a mound surrounded on three sides by the 
glen A fragment ot this castle exists in Pittencrieff park, a little 
w est of the later palace Under the influence of Queen Margaret 
in 1075 the foundations were laid ot the Benedictine priory, 
raised to an abbey by David I Robert Bruce gave the town its 
charter in 1322 

The staple industry is the manufacture of table linen The 
weaving of damask was introduced in 1718 by James Blake, who 
had learned the secret of the process m the workshops at Drums- 
heugh near Edinburgh Other industries are dyeing and bleaching, 
silk manufacturing, brass and iron founding, engineering works, 
ropemaking and the making of soap and fireclay, while there are 
numerous collieues in the immediate vicinity 

Public edifices, besides churches, include the county buildings, 
the Public, St Margaret’s, Music and Carnegie halls, the last in 
the Tudor style, Carnegie public baths, high school (founded in 
1560), school of science and art and two hospitals Andrew Car- 
negie (1835-1919) was a well known benefactor of Dunfermline 
He gave to his birthplace the free library and public baths, and, 
in 1903, the estate of Pittencrieff park and glen, rich in historical 
associations as well as natural charm, together with bonds worth 
1500,000 (increased by £250,000 m 19x1) a year, m trust for 
the maintenance of the park, the support of a theatre for the 
production of plays of the highest merit, the periodical exhibitions 
of works of art and science, the promotion of horticulture among 
the working classes and the encouragement of technical education 
in the district A statue of Carnegie was placed in the park, and 
Dunfermline became the headquarters of all the Carnegie trusts 
The town is the seat of the sheriff-substitute for western Fife, it 
is governed by a provost, bailies and council, and, with Cowden- 
beath, Inverkeithing and Lochgelly (the Dunfermline group) com 
bines in returning one member to parliament 

With the exception of Iona, Dunfermline abbey has received 
more of Scotland’s royal dead than any other place in the kingdom 
Within its precincts were buned Queen Margaret and Malcolm 
Canmore, their sons Edgar and Alexander I, with his queen, 
David I and his two queens, Malcolm IV, Alexander III, with 
his first wife and their sons David and Alexander, Robert Bruce, 
with his queen Elizabeth and their daughter Matilda, and Anna , 
bella Drummond, wife of Robert III and mother of James I 
Brace’s heart rests in Melrose, but his bones he m Dunfermline 
abbey, where (after the discovery of the skeleton in 1818) they 
were reinterred below the pulpit of the New church In 1891 the 
pulpit was moved back and a monumental brass inserted in the 


floor to indicate the roval viult The tomb of St Maigaret and 
Malcolm, within the ruined walk of the Lad\ chapel mis restored 
and enclosed bv command of Queen Victom During tlu v\ intci 
of 1303 the court of Edward I was held m the abbe> , and on his 
departure next year most of the buildings were burned When the 
Reformers attacked the abbev church in March 15C0 the', spared 
the nave, which served as the parish church till the 19th centurv 
and now forms the vestihule of the New church (1821), a building 
in the Perpendicular style The old building w is a fine example of 
simple and massive Norman and has a beautiful doorvav in its 
west front Another mil Norman doorwiy was exposed in the 
south wall in 1903 On the south side of the churchvaid are the. 
early 14th centu-v ruins of the trater and dorter connected bv a 
gatehouse with the remains of the kitchen and guest housL which 
was liter the palace The palace, a favourite residence 01 main 
of tht kings, ociupMng a picturesque position near the rivinc 
was of considerable size, judging from the southwest wall which 
is all that is left of jt, the last roval tenant was Charles II, 
who occupied it just before the battle of Pitreavie (July 20, 
1650), which took place 3 mi to the southwest and there also he 
signed the National League and Covenant 

DUNGANNON, a market town and urban district of Co 
Tyrone, Northern Ireland, 8 mi W of the SW shoie of Lough 
Neagh 32 mi from Bcltast by the G N railway, with a branch 
line thence to Cookstown Pop (1937)3930 Area, 4 sq nu Its 
tarly history is that ot the O’Neills, whose chief lesidence was 
there, and a large rath or earthwork north of the town was the 
scene of the inauguration of their chiefs, but of the family castle 
and abbey there are no remains In Dungannon the independence 
of the Irish parliament (to which the town returned two mem- 
beis) was proclaimed in 1782 The town was formerly corporate 
and was a parliamentary borough until 1885 The roval school, 
founded in 1614, was moved to new buildings at the end of the 
18th century The pork market is important, and soap and candle 
making are the main industries 

DUNGARPUR, an Indian state, m the Rajputana agency 
in the extreme south of Rajputana A large portion is hillv, and 
inhabited by Bhils Its area is 1,460 sqmi In 1941 the total 
population was 274,282 Kherwara is the headquarters of the 
Mewar Bhil corps 

The chiefs of Dungarpur, who bear the title of maharawal and 
enjoy a salute of 15 guns, are descended from Mahup, eldest son 
of Karan Singh, chief of Mewai in the 12th century, and claim 
the honours ot the elder line ot Mewar The town of Dungarpur 
(pop 8,670 m 1941), the capital of the state, was founded 
towaids the end of the 14th centuiy and named after Dungana, 
an independent Bhil chieftain After the battle of Khanua in 
1527, these territories were divided into the states of Dungarpur 
and Banswara Dungarpur fell under the swav of the Moguls and 
Mahrattas in turn and was taken under British protection by 
treaty in 1818 

DUNGARVAN, a market town and seaport of Co Water 
ford, Eire, 28^ mi W S W from Waterford by rail Pop of 
urban district (1936) 5,361 It is situated on the Bay of Dun- 
garvan, at the mouth of the Colligan, which divides the town 
into two parts Dungarvan was incorporated in the 15th century 
Under John, walls were built, also a castle, of which there are still 
remains in the town The eastern suburb is called Abbeyside, 
where remains of an ancient keep, erected by the M’Graths, still 
exist, together with portions of an Augustinian friary, founded by 
the same family m the 14th century and incorporated with a 
Roman Catholic chapel Brewing is carried on and there art wool- 
len mills Trade is in agricultural produce 

DUNGENESS, promontory, south coast of Kent, England, 
near the town of Lydd It is a low-lying bank of about 9 4 sq mi’ 
of shingle, forming the seaward apex of the great Romney 
marshes Its seaward accretion by the formation of curved shingle 
beaches is about 6 ft annually The sea quickly drops into deep 
water, which is not the case of the other headlands of the south 
coast A lighthouse (50° 5 S' N , o° 58’ E ) stands on the ness 
There are also here Lloyds’ signalling station, a bird sanctuary 
and the terminus of a branch of the Southern railway 
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The name Dungeness has also been applied elsewhere, thus the 
>mt on the north side of the eastern entrance to Magellan strait 
so called, and there is a town of Dungeness near a promontory 
1 the coast of Washington, USA (Strait of Juan de Fuca) 
DUNGEON, the prison m a castle The word is an angh- 
zation of donjon, the French for keep (q v ), m whose cellars 
le prison is usually located In modem usage, dungeon signifies, 
specially, the vaulted chambers that formed these prisons, hence 
ay small, vaulted, prison-like room, particularly if dark or 
artially underground 

DUNKELD AND DOW ALLY, a civil parish of Peith- 
hire, Scotland, on the left bank of the Tay, 15^ mi NW of 
’erth by the LMSR The station is at Birnam, on the right 
lank Pop (1931) 94C The uvei is crossed by a bridge of seven 
irchcs designed by Thomas Telford and opened in 180S 

As carl> as 729 — some authorities fix the date a hundred and 
ifty years before — the Culdees possessed a monastery at Dunkdd, 
inverted into a cathedral by David I in 1127 At the Reforma- 
.1011 it was unroofed and fell into ruin The building, given to the 
ration by the duke of Atholl in 1918, consists of the nave, aisles, 
:hoir, chapter house and tower Ihe Pointed arches rest upon 
pillars, possibly Norman, and above them, below the Decorated 
rlcrestory windows, is a senes of semicircular arches with flam- 
boyant tracery The choir, founded by Bishop William Sinclair (d 
1337), has been repaired, and serves as the parish church, a blue 
marble slab in the floor marking the bishop’s grave The chapter 
house, adjoining the choir, was built by Bishop Thomas Lauder 
(1395-14S1) in 1469, and the vault beneath is the burial place of 
the Atholl Murrays Lauder also began the tower, completed m 
1301 The most famous of the bishops was Gavin Douglas (1474- 
1522), translator of the Aenetd Shortly after the battle of Kilhe- 
crankie (1689), the Cameroman regiment which was enrolled m 
the same year (afterwards the 26th Foot), was despatched to 
hold Dunkeld prior to another invasion of the Highlands It was 
under the command of Colonel William Cleland (1661 ?— 89), a 
poet of some merit On Aug 26 a force of 5,000 Highlanders sud- 
denly appearing, Cleland posted his men in the church and behind 
the wall of the eail of Atholl’s mansion The Highlanders were 
forced to withdraw, but while leading a sortie Cleland was killed 

Adjoining the cathedral is Dunkeld house, a seat of the duke 
of Atholl The 4th duke planted several square miles of the estate 
with larches The oak and sycamore m front of Birnam house, 1 
mi S , are believed to be *the lemnant of the wood of Birnam 
wh'ch ^akesoeme immortalized m Wacbc'l The Pass of Birn-m, 
where tl c liver Ptrrows, w is Ihe path usuallv taken bv the High 
lanueis in ‘heir 10 a\i In Ihe vicinity art tne cis'lia of Muni b , 
one an old one, still Oicupied \ Inch, a-'s oeea-non illv used as a 
hunting lodge bv the '-cottish ’ mgs Bimam and Murchly are in 
th< civ ll parish ot Little Dunkeld 

DUNKIRK, a seaport of northern Dance (Tr Dunlcrq «<), 
capital 01 111 uronaissen ent m the department 01 Nord, on the 
Straits of Dover, ,3 mi N W of I file on the Lor them railw ij 
Top (ig^fi'l 10575 Around a chapel founded hy St Eloi in the 
7th century a sm 'll village sprang up, and, m the ictli ecnturv, 
was lortified by Baldwin III, count of Flanders In 1658 rur- 
ci ’o’s victory of the Dunes (qv) gave it into tne hands of the 
Fre ic'i and it was ceded to Cromwell m reiurn for services 01 the 
Iro.isieles Charles II sold 1 to Louis XIV, who fortified it B_, 
the terms of the peace of Utrecht (1713) the foi fificafion® \ ere 
demohshed and its harbour tilled up, a sacrifice demanded by 
England owing to damage 1 iflicted by Jean Bart and otl er eorsuirs 
of the port In i7gv it was besieged by the English under Fred- 
erick Augustus, duke of York, who wis compelled to -ctire a f ter 
fne defeat of Honcischootc It was heavily bombed and damaged 
in World War I, during which it was for most of the lime, 18 ini 
behind the Allied front, and in World V ar II Dunkirk is in the 
low but fertile district of the Watermgues It he-, amid a net- 
work of canals, immediately to the west and south ot i f s port, 
which disputes with Bordeaux the rank of third m importance in 
Trance The populous suburbs oi Ro-endatl and St Pol-sur-Mcr 
he respectively to the ca-t and west of the town, to the nortli-c ist 
is the bathing resort ot Malo-les Bains Hie streets of Dunkirk 


are wide and well paved, the chief of them converging to the square 
named after Jean Bart (bom at Dunkirk in 1651), whose statue 
by David d’Angers stands at its centre Close to the Place Jean 
Bart rises the 16th century belfry (290 ft high) which contains a 
fine peal of bells and also serves as a signalling tower It was once 
the western tower of the church of St Eloi, from which it is now 
separated by a street St Eloi, erected about 1560 in the Gothic 
style, was deprived of its first two bays in the 18th century , the 
present fagade dates from 1889 The root was destroyed in World 
War I The chapel of Notre Dame des Dunes possesses a small 
image, which is the object of a well known pilgrimage The large 
chamber of commerce includes the customs and port services 
Dunkirk is the seat of a sub prefect , its public institutions in- 
clude tribunals of first instance and of commerce, a board of 
trade arbitrators, an exchange, a branch of the Bank of France 
and a communal college, and it has a school of drawing, architec- 
ture and music, a library and a rich museum of paintings Dun- 
kirk forms with Bergues, Bourbourg and Gravelmes a group of 
fortresses enclosed by inundations and canals 
The harbour of Dunkirk ( see Docks) is approached by a fine 
natural roadstead entered on the east and west, and protected on 
the north by sandbanks From the roadstead, entrance is by a 
channel into the outer harbour, which communicates with seven 
floating basins about 115 acres in area and is accessible to the 
largest vessels 

The port is provided with four dry docks and a gndiron, and 
its quays exceed 5 mi m length Canals bring it into communica- 
tion with Belgium, the coal basins and industrial towns of Noid 
and Pas de-Calais, and the lich agricultural regions of Flanders 
and Artois The roadstead is indicated by lightships and the 
entrance channel to the port by a lighthouse which, at an alti- 
tude of r93 ft , is visible at a distance of 19 mi 
Dunkirk annually dispatches a fleet to the Icelandic cod- 
fisheries, and takes part in the herring and other fisheries It im- 
ports great quantities of wool from the Argentine and Australia, 
and is in regular communication with New York, London and the 
chief ports of the United Kingdom, Brazil and the far East Be- 
sides wool, leading imports are jute, cotton, tow, flax, timber, 
petroleum, coal, iron ore, pig iron, pitch, wine, cereals, oilseeds 
and oil cake, nitrate of soda and other chemical products, and 
metals 

The principal exports are sugar, coal, cereals, wool, forage, 
cement, chalk, phosphates, iron and steel, tools and metal goods, 
thread and vegetables 

Dunkirk is the third port of France - The industries include 
the spinning of jute, flax, ,hemp and cotton, iron founding, and 
the manufacture of machinery, fishing nets, sailcloth, sacks, casks 
and soap There are also saw- and flour mills, petroleum refineries 
and oil works Shipbuilding is carried on and the preparation of 
fish and cod-liver oil occupies many hands 
Tor the evacuation of Dunkirk see World War II 
DUNKIRK, a city of Chautauqua county, New York, on 
Lake Erie, 40 mi S W of Buffalo It is a port of entry and is 
sen ed bv the Ene, the New York Central, the Pennsylvania, the 
Nickel Plate and the Dun! irk, Allegheny Valley lailways The 
pop (1950) was 17,965 ll is a shipping point for quantifies of 
lgucultiTil products, particularly Concord grapes, and has im- 
port mt mnnutacluics including tool steel and stainless steel wire, 
pefi oleum products, chemicals, utility and marine equipment, 
ihovds hoes, ghssv ire, radiators and boilers, valves, automotive 
pirts, gloves and lingerie 

Dunkirk was settled about 1805, incorporated as a village m 
IiJ 37 > with 70c inhabitants, and chartered as a city m 1880 It 
owes Ps name to the similarity of its harbour to that of Dun- 
kirk, France 

DUNLIN or Oxbird ( Erolia alpitta), one of the commonest 
ot the sandpipers (q j ) It breeds on elevated moors m Europe, 
N Asia and N America and m winter haunts the mud flats and 
sand banks m large flocks A smaller race E a schtnzu occurs 
in Bntmn aaid Baltic Europe In the breeding season, the male 
utters, a peculiar whistle i 

A subspecies of the dunlin, the red-backed Sandpiper ( Erolia 
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alptna sakMma), is abundant on both the Atlantic and Pacific 
coasts of North America 

DUNLOP, JOHN BOYD (1840-1921), Scottish inventor, 
the pioneer of the pneumatic rubber tire, was born on Feb 5 
1840, on a farm at Dreghorn, Ayrshire He settled in 1867 as a 
veterinary surgeon in Belfast, where he had a large and success 
ful practice In 1887 he constructed a pneumatic tire for his 
little boy s tricycle The invention was tested, and patented on 
Dec 7, 1888 Two years later production on a commercial scale 
began, m conjunction with William Harvey Du Cros by the 
Pneumatic Tyre and Booth Cycle agency, Belfast Dunlop made 
over the patent to Du Cros for a moderate sum, and took 1,500 
shares in the company Some difficulty arose when it was discov 
ered that the principle of the pneumatic tire had been patented 
in 1846 by an inventor named rhompson, but the company held 
various accessory patents which enabled them to establish their 
position Dunlop himself did not make a great fortune by the 
invention, as he took no further part m the great developments 
which followed the sale of the company in 1896 to E T Hooley, 
who refloated it for £5,000,000 
Dunlop died in Dublin, where he had an interest in a drapery 
firm, on Oct 23, 1921 See Jean McChntock (his daughter), 
History of the Pneumatic Tyre (1923) 

DUNLOP, JOHN COLIN (1785-1842), Scottish man of 
letters, was bom on Dec 30, 1785 In 1816 he became sheriff 
of Renfrewshire, and retained this office until his death at Edin- 
burgh in 1842 His History of Fiction (1814, new edition, 1888, 
with notes by H Wilson, in Bohn’s “Standard Library”) is a 
standard work on the subject Dunlop was also the author of A 
History of Roman Literature (1823-28), and of Memoirs of 
Spam during the Reigns of Philip IV and Charles II (1834) 
DUNLOP RUBBER COMPANY, LTD. In 1888 J B 
Dunlop invented a pneumatic tire which was really a re-invention, 
the first pneumatic tire having been patented in 1846 A company 
Was registered m Ireland m 1889 to exploit Dunlop’s invention 
with £15,010 issued capital Prior to Dunlop’s invention cvcle 
tires were made of solid rubber The first pneumatics were re- 
ceived with dension but quickly established their superiority, 
cycles were made lighter and propulsion was infinitely easier The 
motor car began to use them In 1896 the Dunlop Pneumatic 
Tyre Co was formed with £5,000,000 capital 
Up to 1899 the Tyre Co had no rubber mills, but it then ac- 
quired a rubber manufacturing company m Birmingham which had 
a capital of £20,000 The name of the company so acquired was 
changed to Dunlop Rubber Co , and in 1912 it acquired all the 
trading rights of the Tyre Co , thus amalgamating the manufactur- 
ing and selling m one company The share and loan capital held 
by the public m the Dunlop Rubber Co and its Enghsh subsidi- 
aries amounted m 1939 to over £20,000,000 In addition to 
tires, the company manufactures wheels and rims for motor 
vehicles of all kinds, aeroplanes and cycles, footwear, clothing, 
general rubber goods of every description, tennis rackets, tennis 
and golf balls, and vanous other sports requisites In addition to 
ix factories in England it owns through subsidiary companies the 
largest cotton mills in the world (at Rochdale) and rubber estates 
m Malay with over 85,024 acres planted There are Dunlop fac- 
tories m America, France, Germany, Australia, Canada, India, 
South Afnca, Eire, and Japan (ATP) 

DUNMORE, JOHN MURRAY, Earl of (1732-1809), 
Enghsh governor of Virginia, succeeded to the peerage m 1756 
He sat in the House of Lords from 1761 until he became governor 
of the colony of New York in 1770 In 1771 he was also appoint- 
ed governor of Virginia He made himself unpopular by dissolving 
the assembly in 1772, 1773 and 1774 because of its expression 
of revolutionary sentiments Early in 1775 he removed the 
powder from the magazine at Williamsburg, Va , and thus occa- 
sioned the first armed uprising of Virginia This led him to re- 
move the seat of government to a man-of-war lying off Yorktown 
Further disagreements led the burgesses to contend that he had 
abdicated Dunmore returned to England m 1776, and m 1787 
was made governor of the Bahamas, a post which he held until 
1796. Later critics have felt that the Indian War {see Point 
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Pleasant) which bears his name was prompted largely by his 
greed for western land He died at Ramsgate in May 1809 

See C W Alvord, The Mississippi Valley in British Politics (1917) 
and Documentary History oj Dunmore’s War, edited by B G 
Thwaites and L P Kellogg (Madison, Wis , 1905) 

DUNMORE, a borough of Lackawanna county, Pa , US, 
adjoining Scranton on the northeast It is served by the Erie, 
the Lackawanna, and the Lackawanna and Wyoming Valley (elec- 
tric) railways Pop (1950) 20,302, (1940) 23,086 by the federal 
census Anthracite mining and work on the railroads are the 
principal occupations There are also car shops, silk mills and 
shoe and fabric glove factories The Pennsylvania State Oral 
School for the Deaf is located between there and Scranton Dun 
more wis settled m 1783 and incorporated as a borough in 1862 

D UNMOW or Great Dunmow, a market town of Essex, 
England, on the river Chtlmer, 40 mi N N E from London on 
a branch from Bishop’s Stortford of the L N E railway Pop of 
civil parish (1931) 2,882 The church of St Mary is Decorated 
and Perpendicular The town was corporate from 1556 until 
1886 Roman remains have been discovered The manufacture 
of baize was introduced there in the 17th century but became 
extinct Two miles east is the village of Little Dunmow The 
old church of St Mary, Little Dunmow, contains some interesting 
early monuments Here was buried Robert Fitzwalter, “Marshal 
of the Army of God and Holy Church,” who was leader of the 
barons who negotiated Magna Carta It was formerly the seat of 
an Augustmian priory, remarkable for the custom of presenting a 
flitch of bacon to any couple who could give proof that they had 
spent the first year of married life in unbroken harmony Later in 
place of the monastic judicature, a jury of six bachelors and six 
maidens appears m the 16th century A rhvnung oath, quoted by 
Fuller, was taken This institution, which had its parallel at 
Whichanoure (or Wiclinor) m Staffordshire, at St Moleme in Brit- 
tany, and apparently also at Vienna, appears to be of very ancient 
origin The first recorded instance of its award is m the reign of 
Henry VI But there are references which point to it m Piers 
Plowman and Chaucer The manonal documents relating to it are 
kept in the church The custom was revived in 1855 by Harrison 
Ainsworth, author of the novel The Flitch 0} Bacon, but the scene 
of the ceremony was transferred to the old town hall of Great 
Dunmow (For details see Chambers' Booh of Days, u 748-751, 
and W Andrews, History of the Dunmow Flitch of Bacon Cus- 
toms, 1877 ) 1 

DUNNE, FINLEY PETER (1867-1936), American jour* 
nalist and humorist of Irish descent, was bom in Chicago, Illi- 
nois, July 10, 1867, and educated m the public schools In 1885 
he became a newspaper reporter Later he was a member of the 
editorial staff of the Chicago Evening Post , and of the Chicago 
Tmes-Herald (1892-97), and editor of the Chicago Journal 
(1897-1900) 

For several years he contributed humorous sketches in Irish 
brogue to the daily papers, but he did not come into prominence 
until he wrote for the Chicago Journal a series of satirical obser- 
vations and reflections on social and political topics of the day, 
attributed to an honest Insh-Amencan, Martin Dooley, the 
shrewd philosopher of Archey road They were widely copied by 
the press of America and England 

The first published collection, Mr Dooley m Peace and m War 
(1898), was followed by several others, similar in subject matter 
and in method, including Mr Dooley’s Philosophy (1900), Obset- 
vattons by Mr Dooley (1902), and Mr Dooley Says (1910) 
These books made their author famous as the creator of a delight- 
fully original character and as a bumanst of shrewd insight 
DUNNOCK, a name for the European hedge sparrow {PFn- 
nella modularis) {See Hedge sparrow ) 

DUNOIS, JEAN, Count of (1403-1468), commonly called 
the Bastard of Orleans,” a celebrated French commander, was the 
natural son of the duke of Orleans (brother of Charles VI) and 
Manette d’Enghien, Madame de Canry His eaihest feat of arms 
was the surprise and rout m 1427 of the Enghsh, who were besieg- 
ing Montargis — the first successful blow against the Enghsh power 
m France following a long series of French defeats, In 14*8 be. 
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defended Orleans with the greatest spirit, and enabled the place to 
hold out until the arrival of Joan of Arc, when he shared with her 
the honour of defeating the enemy there in 1429 He then accom 
pamed Joan to Reims and shared in the victory of Patay After 
her death he raised the siege of Chartres and of Lagny (1432) and 
engaged in a series of successful campaigns which ended m his tri- 
umphal entry into Paris (April 13, 1436) He gradually drove the 
English northward, in 1450 he reconquered northern France, and 
m 1451 attacked the English in Guienne, taking among other 
towns Bordeaux and Bajonnc In 1465 he joined the league of 
revolted princes, but, assuming the function of negotiator, he was 
after a time reinstated in his offices He died on Nov 24, 1468 
DUNOON, a small burgh of Argyllshire, Scotland on the 
west shore of the Tirth of Clyde, opposite to Gourock Pop (est 
1938) 7,902 Area, 1 6 sq mi 1, These figures are usually increased 
in the holiday season ) Including Kirn and Hunter’s Quay, it 
presents a practically continuous front of seaside villas, with 
an esplanade two miles long The mildness of its climate and 
the beauty of its situation have made it one of the most pros 
perous watering-places on the west coast On a conical hill above 
the pier stand the remains of Dunoon Castle, the hereditary 
keepership of which was conferred by Robert Bruce on the family 
of Sir Colin Campbell of Loch Awe, an ancestor of the duke ol 
Argyll It was visited by Queen Mary m 1563, and in 1643 was 
the scene of the massacre of the Lamonts by the Campbells The 
grounds have been laid out as a recreation garden The town itself 
is modern, having been a mere fishing village at the beginning ot 
the 19th century There is frequent communication by steamei 
with Greenock Hunter’s Quay is the yachting headquarters, the 
Royal Clyde Yacht club’s house adjoining the pier Kilmun, on 
the northern shore of Holy loch, a portion of the civil parish of 
Dunoon and Kilmun (pop 19^1, 12,361), contains the rums of a 
Collegiate chapel founded in 1442 by Sir Duncan Campbell of 
Loch Awe and used as the burial ground of the Argyll family 
DUNS, a small burgh and the county town of Berwickshire 
Scotland Pop (est 1938) 1,874 It is situated 44 mi ESE of 
Edinburgh by road, with a station on the branch line of the 
LNER from Reston to St Boswells Trade m gram and flour 
is carried on, and stock sales are held On Duns Law (700 ft ) 
the Covenanters, under Alexander Leslie, were encamped in 1639, 
and the Covenanters’ Stone on the top ot the hill has been en- 
closed Duns castle, adjoining the town on the W , includes the 
tower erected by Thomas Randolph, earl of Moray (d 1332) 
DUNSANY, EDWARD JOHN MORETON DRAX 
PLUNKETT, i8th Baron (1878- ), Irish dramatist, was 

born in London on July 24, 1878 He was educated at Eton and 
Sandhurst, and succeeded his father as 18th Baron Dunsany in 
1899 Entering the Coldstream Guards, he served m the Boer 
War and, in the Royal Inmskilling Fusilieis, m World War I 
As a playwright, he first attracted attention with The Glittering 
Gate, produced m Dublin, 1909 His plays are expressed in nchly 
coloured language They include The Gods oj the Mountain 
(iqj 1), 4 Night at an Inn (igi6j, // (1921), Alexander and Other 
Plays (1925), mdPlays for Earth and Air (1937) Fictional tales 
m a similar style include The Gods oj Pegana (1905), The 
Sdord oj Welleran (1908) , Tales oj Wonder (1916) , Old King’s 
Tale (tgafi), and The Story oj Mona Sheehy (1940) His auto- 
biography, Patches of Sunlight, appeared in 1938 
DUNSINANE, a peak of the Sidlaw hills, in the parish of 
Collate, Perthshire, Scotland, 8 ra north east of Perth It is 1,012 
ft high, and commands a fine view of the Curse of Gowrie and the 
valley of the Tay Its chief claim to mention, however, is due to 
its association with Blrnara Wood (about 12m N W ) m two well 
k?own passages m Shakespeare’s Macbeth An old fort on the 
summit, of which faint traces are still discernible, is traditionally 
called Macbeth’s castle 

DUNS SCOTUS, JOHN (c 1:65-1308), the famous doc- 
tor subtihs a&d the greatest British mediaeval philosopher, was 
born in the village of Duns, Scotland He became a Franciscan 
and studied at Oxford where shortly after 1290 he lectured on the 
Sentences He then qxnt some four years m Pans, and after re- 
turning to Oxford, was again, by 1302, lectuter in Pans There 


he received the master’s licence He was transferred to Cologne, 
where he died on Nov 8, 1308 

Broadly speaking, Scotus, like Bonaventure and Pecham, seeks 
to defend the traditional Scholastic doctrines against Thomistu. 
innovations (the same desire had already led Bishop Tempier of 
Pans to condemn in 1277 a number of Thomistic theories), and 
in so doing, incidentally manifests the scientific bent of the Ox 
ford Franciscan school by his hesitation in accepting whit others 
regard as proof He is commonly represented only as a destruc 
tive critic of St Thomas, which is to say, as a Franciscan anlag 
onistic to a Dominican, but, m reality, the critical position in- 
volved in many of his famous speculations, eg, his doctrine 
of the Trinity, his foimal distinction m God, the umvocacy of 
being in God and creatures, and the importance of the species 
mtilhgibilcs, applies to the system of Henry of Ghent, while his 
voluntanstic leanings are a protest against Godfrey of Fontaine's 
stress on the passivity of the will His is the legitimate aim of 
contributing to philosophical speculation by evaluating the theories 
of others Again, certain superficial readers have absurdly accused 
Scotus, whom Thomas Cromwell in the 1 6th century attacked as 
the great defender of Scholasticism, of pantheism, scepticism 
Pelagianism, indeterminism, excessive realism, subjectivism and 
a host of other imaginable iniquities These accusations are due 
either to the assumption of the genuineness of the De Rerum 
Pnncipio, now rejected by all first rate scholars, or to a lack of 
patience in coping with the subtle and extensive writings of 
Scotus 

Bearing in mind the common doctrines of the Schoolmen (see 
Scholasticism), the chief points of interest in the metaphysics 
of Scotus are his rejection of the Augustiman theory of rationes 
semmales in matter, a theory which he regards as uselessly multi 
plying entities and as destroying the true nature of becoming , his 
contention that matter is not pure passive potency but has some 
positive entity of its own and, therefore, by the absolute power of 
God, could exist apart from form, his denial of the numerical 
unity of matter m all things, his belief that the form is educed 
successively from the potency of matter, that the resulting com 
posite has in itself both a universal and an individual nature, the 
latter, which for Scotus means repugnance to division into sub 
jective parts, being due to none of the factors usually suggested, 
e g , negation, existence, accidents, matter and quantity, but to a 
positive entity (haecceitas) , an ultima realttas entis, which is a 
unity of this matter with this form m this composite 

In cosmology his two most important doctrines are those which 
maintain that elements must remain at least virtually m com 
pounds, since they can be regained from them, and that the 
Ptolemaic system of eccentric and epicycles is necessary to 
account for the phenomena observable m the movements of the 
celestial bodies 

In psychology, Scotus naturally upholds the theoiy of the 
plurality of forms in man, since he is interested in proclaiming the 
separability and independence of the rational soul and the body 
The soul is created by God and is immortal, though its immortality 
for Scotus, contrary to the general Scholastic opinion, cannot be 
positively proved but only supported by possible persuasions As 
regards the hylomorphic composition of the soul, a doctrine which 
had been proclaimed by all his Franciscan predecessors, Scotus 
neither accepts nor rejects it in his genuine works The faculties 
of intellect, will and memory through which the soul acts, are for 
him, neither really distinct fiom the soul’s essence, for that 
would imply their separability, nor only logically distinct, for then 
they would exist potentialiter rather than actuahtcr, they are for- 
mally distinct, which is to say, they are inseparably founded in 
the essence ex natnra ret and yet cannot be included m the same 
definition 

His view of cognition is very much the common Scholastic doc 
tnne of moderate realism, except that he stresses the activity of 
the intellect, including the passive as well as the active intellect, 
and the importance of induction, that he rejects the Augustiman 
doctrine of Divine illumination, and that he maintains we have a 
direct though imperfect intuitive knowledge of singulars In dig 
cussing our knowledge of spmtual beings, he denies that we have 
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an immediate knowledge of the self and that we can have any 
other than a posteriori proofs for the existence of God His asser 
tion that the concept of being which we apply to God is univocal 
with that applied to creatures, is meant to avoid agnosticism by 
proclaiming that our concept gives us some positive knowledge of 
the quiddity of being in God He does not countenance pantheism 
by supposing that the actual realization of being in God is uni 
vocal with created being All activities of the human intellect are 
closely related to those of the will, and hence, attention is a sine 
qua non for knowledge, just as much as a known object is essen 
tial for an act of will Nevertheless, if the will requires such direc 
tion, it is not determined by the intellect It is still able to deliber 
ate and it alone must accept or reject It is just this emphasis on 
the will which has led to Scotus being called an extreme volunta 
nst, but, in reality, the necessity of interaction between intellect 
and will is fully recognized by the subtle doctor, the primacy of 
the will being more pronounced only in the supernatural life 

In angelology, the chief contributions of Scotus are his m 
decision as to their hylomorphic composition, his denial that each 
angel is a complete species, his opinion that, if the angelic beings 
are capable of development, they must receive species mtelhgibles 
from externals and must also possess a passive as well as an 
active intellect, and his assertion that the angelic will has a de 
pendency of activity as regards the intellect but a primacy of 
nature 

Finally in theodicy, the most important contributions of Scotus 
are his formal distinction between the Divine attributes and the 
Divine essence, which means that the attributes can be more than 
conceptual without imperilling the Divine simplicity, his rejec 
tion of Henry of Ghent’s esse essentiae simphciter for the ex 
istence of things m the mind of God before creation , his support 
of the Divine knowledge of singulars and of the necessity of 
interaction between the Divine intellect and will, the latter 
being limited only according to the distinction between God’s 
absolute power and his ordained power , and lastly his discussion 
of the unsatisfactory objections both to the theory of the possi- 
bility of eternal creation and to that of the necessity of a temporal 
creation The teaching of Scotus on the relation between reason 
and faith is practically that of St Thomas 

Bibliography — The uncritical edition of the works of Scotus by 
Wadding, 13 vols (Lyons, 1639) was reprinted at Pans, 26 vols 
(1891-95) Of these, as E Longpre La Philosophic du B Duns Scot 
(Pans, 1924), has shown, only the Opus Own, the Rep Parts Quodl 
De Pntno Pnnctpio and the Quaesttones on the Metaphysics can be 
unquestionably accepted as genuine 

As regards the life of Scotus, all that can be said with certainty 
has been summarized by A G Little, “The Franciscan School at 
Oxford” in Aich Fran Hist (1926, p 869 sq) The most trust 
worthy accounts of the philosophy of Scotus are to be found in 
Longprd ( see above) , J Klein, Der Gottesbegnff des D Scotus 
(Paderborn, 1913) > H Klug, “Die Lehre des Scotus uber Matene 
und Form” in Philos Jahrb (1917) , P Minges 1st Duns Scotus 
Indetermimsl (Munster, 1905) and Der angeblich excessive Reahsmus 
des Duns Scotus (Munster 1908) , R Seeberg, Die Thcologie des 
Duns Scotus (1900) , K Werner, Die Psych u Erkenntnislekre des 
Scotus (Vienna, 1877) and Die Scholastik des spateren Mittelalters, 
vol i (Vienna, 1881) B Landry, Duns Scot (Pans, 1922) is most 
uncritical, and C R S Hams, Duns Scotus, 2 vols (Oxford, 1927) 
isjargely based on the spurious De Rerim Pnncipio 
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W acting street, while the high road irom laiton to inng, which 
crosses it in the centre of the town, represents the ancient Icknield 
way The straw hat industry which formerly flourished here re 
moved to Luton, but there is an extensive printing works, and 
brewing, foundry and chain works, besides a manufactory of spark 
plugs The borough is under a mayor, 6 aldermen and 12 council 
lors, and has a separate commission of the peace 


It appears probable that there was a Romano British village 
on this site corresponding to the Forum Dianae of the Romans 
Many interesting fragments have been found, also a walled camp 
of c ad 9, called “Maiden Bower” Dunstable ( Dmustaple 
Donestaplc) appears as a rojal borough m the reign of Henry I 
who m i 0 3i founded and endowed a priory with the lordship of 
the manor and boiough, which it retained till its dissolution in 
1 536—37 Th e Dunstable Annals deal exhaustiv ely with the history 
of the monastery and town in the 13th century At Dunstable 
Cianmer held the court which, m 1533, declared Catherine of 
Aragon’s marriage invalid 

Dunstable has always been an agricultural town The Annals 
abound with references to the prices and comparative abundance 
or scarcity of the two staple products, wool and corn In 1864 
the town was made a municipal borough It was extended in 1933 
Whipsnade, the country branch of the London zoo, was opened 
in 1931, occupying 500 ac 3^ mi by road from Dunstable 
DUNSTAN, SAINT (909-988), English archbishop and son 
of a West Saxon noble, was born near Glastonbury, where he was 
educated by the Irish pilgrims He entered the household ot 
King Aethelstan, but his love of hooks and of song and his 
mechanical skill soon excited the dislike of his kinsfolk at the 
court Accused of practising the black arts, he took refuge with 
his kinsman, Alphege, bishop of Winchester, whose persuasion 
seconded by a serious illness, induced him to become a monk 
Dunstan then lived as a hermit near the old church of St Mary 
until Aethelstan’s successor, Edmund, recalled him as one of his 
counsellors His enemies again procured his expulsion, but Ed 
mund soon revoked the sentence, and about 943 made Dunstan 
abbot of Glastonbury Under him the abbey became a famous 
school, monastic life was revived and St Peter’s re erected 
Edred, the successor of Edmund, left the administration of the 
realm largely m the control of Dunstan, who sought to establish 
royal authority, to conciliate the Danish section, to uproot 
heathenism and to reform the secular clergy and the laity On 
the accession of Edwig, however, m 955, Dunstan’s fortunes 
underwent a temporary eclipse Having given offense to the in- 
fluential and unprincipled Aelfgifu, lie was outlawed and driven 
to Flanders But m 957 the Mercians and Northumbrians revolt- 
ed and chose Edgar as their king The new king at once recalled 
Dunstan, who was appointed to the see of Worcester as soon as 
it fell vacant In 959 he also received the bishopric of London 
In the same year Edwig died and Edgar became sole king Dun- 
stan now became archbishop of Canterbury On Edgar’s death m 
975 the archbishop secured the crown for his elder son, Edward, 
who was murdered three years later On the accession of Aethel- 
red Dunstan’s public career came to an end , he retired to Canter- 
bury, where he died on May 19, 988 
Dunstan was one of the chief English saints until his glory 
was overshadowed by Thomas a Becket He sought to reform 
monasticism according to the strict observance of the Benedictine 
rule, which he had seen at the abbey of Blandimum, near Ghent 
during his exile under Edwig, and by the re-building of churches 
and the promotion of education, he endeavoured to uplift his 
people In political matters his policy was, as we have said, one 
of unification and of respect for law 
See Memorials of St Dunstan, edit W Stubbs in the Rolls Senes 
(1874), Anglo-Saxon Chronicle, edit C Plummer (Oxford, 1892-99) , 
the Bosworth Psalter, edit Bishop and Gasguet (1908) , Freeman, 
The Norman Conquest, vol 1 (Oxford, 1870) and J A Robmson, 
The Times of St Dunstan (Oxford, 1923) 

DUNSTER, a town in the Bridgwater parliamentary dm 
Sion of Somersetshire, England, mi from the shore of the 
Bristol channel, on the Minehead branch of the GW railway 
Pop of Civil parish (1931) 839 Its streets, sloping sharply, con- 
tain many old houses On an eminence stands the ancient castle 
with its two massive gateways of the 13th and 15th centunes and 
other early portions, though it has been restored and modernized 
as a residence The church of St George, with its fine tower, is 
mainly Perpendicular, but lias Norman and Early English por 
tions Near the church aie traces of the Benedictine house to 
which it was attached The Yarn market, a picturesque octagonal 
building with deep sloping roof, in the mam street, dates from c 
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1600 There were British, Roman and Saxon settlements at 
Dunster ( Torre Dunestorre, Dunes ter), fortified against the pira- 
cies of the Irish Northmen The Saxon fort of Alaric was re- 
placed by a Norman castle, dating from the Domesday Survey, 
built by William de Mohun, first lord of Dunster, who founded 
the priory of St George Before 1183, Dunster had become a 
mesne borough, owned by the de Mohuns until the 14th century 
when it was sold to the Luttrells, the present owners Reginald 
de Mohun granted the first charter between 1245 and 1247 John 
de Mohun granted other charters in 1301 and 1307 Dunster was 
represented in parliament in conjunction with Mmehead, one of 
its tithings being part of that borough Representation began m 
1562, and was lost m 1832 During this time the port had a con- 
siderable wool, corn and cattle trade with Ireland In the middle 
ages the Friday market and fair in Whit week, granted by the 
first charter, were centres for the sale of yarn and cloth called 
"Dunsters,” made m the town With the silting up of the har- 
bour, its importance as a port disappeared An 18th century 
tower on Conegar hill forms a well-known landmark 

See Sir H C Mar well Lytc, Dunster and its Lords (1882) , Victoria 
County History, Soma set, vol 11 

DUNTOCHER (Gaelic, “The Fort of ill hap”), a small town 
on Dalmuir Burn, in the civil parish of Old Kilpatuck, Dumbar 
tonshire, Scotland, 9 mi from Glasgow Pop (1931) 2,473 The 
district contains coal, limestone and ironstone but there is not 
much mining There are considerable Roman remains there An- 
toninus’ Wall passed immediately to the south, the burn is 
crossed by a bridge doubtfully alleged to be of Roman origin 
(restored 1772) , subterranean remains indicate a Roman struc 
ture, a Roman camp has been traced, and the viumty has 
yielded a number of finds, placed in the custody of Glasgow uni- 
versity 

DUNTZER, JOHANN HEINRICH JOSEPH (1813- 
1901), German philologist and historian of literature, was born at 
Cologne on July 12, 1813 Educated at Bonn and Berlin he 
settled m 1837 at Bonn as Pnvatdocent for classical literature 
He had already, in his Goethes Faust in seiner Emhitt und Ganz- 
heit (1836) and Goethe als Dramatiker (1837), advocated a new 
critical method m interpreting the German classics, which he 
wished to see treated like the ancient classics In 1846 he became 
librarian at the Roman Catholic gymnasium in Cologne, where 
he died on Dec 16, 1901 t 

Of his works on the German classical poets, especially on Goethe, 
Schiller and Herder, may be mentioned Aits Herders Nachlass (3 vols , 
1856-57) , Schiller und Goethe, Vbersicht und Erlaulerung turn Bnef- 
■uechsel swischen Schiller und Goethe (1850), Goethes Leben (1880, 
2nd cd 1883, Eng trans 1884) , Schillers Leben (1881) , Abhandlungen 
zu Goethes Leben und Werken (a vols 2S85) 

DUNWICH, a village m the Eye parliamentary division of 
East Suffolk, England, on the coast, 5 mi S S W of Southwold 
Pop of civil parish (1931) 174 This w as in Anglo-Saxon days the 
most important commercial centre and part of East Anglia It 
was probably a Romano-Bntish site Early in the 7th century, 
when Sigebert became ling of Fa-t Nnglia, Dunvvic.h was cho->en 
bia capital and became tlu. nursery of Cl ri-ti «>utv m eastern But- 
un A bishopric was founded (accoid'ng 10 Bede m 630 while 
the Anglo Saxon chronicle, g v c s 635), the nan.c ot the fust bisl op 
being Tclix Sigebut* reign was noiibh. for lus mundalion of 1 
school modelled on those lit had seen m 1 1 nut, it was pu.h-> ily 
at Dunwich hm fnrotd the ruKleiu, o» wlnr iftoivv ’ids bonne 
the Umveisitv 01 Cambridge By the , mooli of the ntn cci iurv 
Dunwich had ahtaelv suffered from m evil which later caustd its 
totil ruin, namely the molds of tne Sia upon >he ioast At the 
potman Conquest the manor was granted to Robert \falet In 
1173 hie sight of its strength cau id Robert call of Leicester to 
despair of bes’egmg Dunwich Die town recci cd t chirk r from 
King John In the re,gn of Ldwrid 1 it .s recorded to have pos- 
sessed 36 ship, and lurks,” tiading to the Noith seis, Iceland 
and elsewhere, with 24 fishing boa's, besides in.unuinng 11 ships 
of war The Benedictines, Franciscans and Domminns all main- 
tained establishments here In 1347 more than 400 houses wc>re 
washed awav In 1570, after a terrible b'orm, appeal was maae to 
Elizabeth But the old weallnv port was gradual!, 1 enguKcd and 


inroads of the sea still continue, the ruined tower of the old church 
having gone over the cliff during World War I Many relics have 
been discovered by excavation, and even from beneath the waves 
Until 1832 Dunwich returned two members to parliament The 
corporation was abohshed m 1886, and part of the civil parish 
was transferred to Southwold in 1934 In the same year a bishop 
ric suffragan to St Edmundsbury was constituted, receiving the 
name Dunwich 

DUPANLOUP, FELIX ANTOINE PHILIBERT 

(1802-1878), French ecclesiastic, was born at St F61ix in Savoy 
on Jan 3, 1S02, and educated at the seminaries of St Nicolas de 
Chardonnet and of St Sulpice, Pans In 1825 he was ordained 
priest, and was appointed vicar of the Madeleine at Paris, being 
for a time tutor to the Orleans princes He became the founder 
of the celebrated academy at St Hyacinthe, and received a letter 
from Gregory XVI eulogizing his work there, and calling him 
ipostolus juventutis He became a canon of Notre Dame in 
1845 When made bishop of Orleans in 1849, he pronounced a 
feivid panegyric on Joan of Arc, which attracted attention in Eng- 
land as well as France Before this he had been sent by Arch 
bishop Affre to Rome, and had been appointed Roman prelate and 
protonotary apostolic He was a distinguished educationalist 
who fought for the retention of the Latin classics in the schools 
and mstituted the celebrated catechetical method of St Sulpice 
Among his publications aie De Viducation (1850"), De la haute 
dducatwn mtcllectuelle (3 vols, 1866), Oeuvres choisies (1861, 
4 vols ), Htstoire de Jdsus (1872), a counterblast to Renan’s Vie 
de Hsus He died on Oct ix, 1878 

See F Lagrange, Life (Eng tr by Lady Herbert, 1885) and E 
Faguet, Mgi Dupanloup (1914) 

DUPERRON, JACQUES DAVY (1556-1618), French 
cardinal, was bom at St Lo, in Normandy, on Nov 15, 1556, the 
son of a Protestant minister, who settled at Berne, Switzerland, 
where Jacques Davy received his education Returning to Nor- 
mandy he abjured Protestantism and took orders On the death 
of Henry III, after having supported for some time the car- 
dinal de Bourbon, the head of the league against the king, 
Duperron became a faithful servant of Henry IV, and m 1591 
was created by him bishop of Evreux He instructed Henry in 
the Catholic religion, and in 1594 was sent to Rome, where with 
Cardinal d’Ossat (1536-1604) he obtamed Henry’s absolution 
At the conference at Fontainebleau in 1600 he argued with much 
eloquence and ingenuity against Du Plessis Mornay (1549-1623) 
In 1604 he was sent to Rome as chargd d’affaires While still at 
Rome he was made a cardinal, and in 1606 became archbishop 
of Sens In the states general of 1614 he vigorously upheld the 
ultramontane doctrines against the Third Estate He died m 
Pans on Sept 6, 1618 

See Les Dtverses Oeuvres de VUlustnssme Cardinal Duperron 
(1622) , Pierre F6ret, Le Cardinal Duperron (1877) 

DUPIN, ANDRl! MARIE JEAN JACQUES (1783- 
1865), commonly called Dupm the elder, French advocate, presi- 
dent of the chamber of deputies and of the Legislative assembly, 
was bom at Varzy, in Nifevre, on Feb 1, 1783 Entenng the cham- 
ber of deputies m 1815, he joined the Liberal opposition At the 
election after the second restoration Dupm was not re elected 
He defended with great intrepidity the principal political victims 
of the reaction, among others, in conjunction with Nicolas Ber- 
rver, Marshal Ney, and in October 1815 published a tractate 
entitled Libre Defense des accuses In 1827 he was again elected 
a member of the chamber of deputies and m 1830 actively sup- 
ported the revolution At the end of 1832 he became president of 
the chamber, which office he held successively for eight years 
On Louis Philippe’s abdication m 1848 Dupm introduced the 
young count of Paris into the chamber, and proposed him, in vain, 
as king, With the duchess of Orleans as regent In 1849 he was 
president of the committee of the Assembly on legislation After 
the coup d'itat of Dec 2, 1851, he retained his office of procureur- 
gdniral, until effect was given to the decrees confiscating the 
property of the house of Orleans In 1857 he was offered his old 
office by the emperor, and accepted it, explaining his acceptance 
by the words “I have always,” he said, “belonged to France and 
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never to paities” He died on Nov 8, 186? Among Dupin’s 
works, whiih ate numerous, may be mentioned Pnnapta Juits 
Civilts, S volb (1806), Memoir es et plaidoyers de 1806 au I LI 
janvier 1830, m 20 vols , and Memoires ou souvenirs du barreau, 
in 4 volb (1855-57) But his greatest work was his share in the 
codification of the laws of the empne, of which he had sole charge 
after the interruption of the work of the commission after 1815 
His biother, Franqois Pierre Charles Dupin (1784-1873), 
wiote several geometrical works 
DUPIN, LOUIS ELLIES (1657-1719), 'French ecclesi 
astical historian, was born at Pans on June 17, 1657, and educated 
at the college of Hai court and the Sorbonnt, receiving his 13 D 
(1680) and DD (1G84) The first volume of his Nouvelh. 
bibliothique des auleuis ecclesuistiques appealed in 1686, but the 
Iibeity with which lie treated the doctunes of the Fathers aroused 
the prejudice of ecclesiastics, including Jacques Bossuet, and, 
although he consented to a retraction, the book was suppiessed m 
1696 After passage of the bull Untgenilus he was exiled to Chatel 
lerault as a Jansemst, but the sentence of banishment was repealed 
on a new retraction His correspondence with William Wake, 
archbishop of Canterbury, with a view to a union of the English 
and Galilean Churches, threw further suspicion upon him The 
same zeal for union induced him, during the residence of Peter 
the Great in France, and at that monarch’s request, to draw up a 
plan for uniting the Greek and Roman Chuiches He died at 
Pans on June 6, 1719 Besides his great work, Dupm wrote a 
Dibliotheque univeiselle des lustoriens, 2 vol (1707), L’Histotre 
de Viglise en abrege (1712), and L’Histoire profane depuis son 
commencement jusqu’a present, 6 vol (1714-16) 

DUPLEIX, JOSEPH FRANCOIS (1697-1763), gover 
nor general of the French establishment in India, the great rival of 
Robert Chve ( q v ), was born at Landrecies, Fr , on Jan 1, 1697 
His father, Francois Dupleix, a wealthy farmer general, sent him 
on a voyage to India in 1715 on one of the French East India con? 
pany’s vessels He made several voyages to America and India, 
and in 1721 was named a member of the superior council at 
Pondicherry There, besides his official duties, he made laige ven 
tures on his own account and acquired a fortune In 1731 he was 
made superintendent of French affairs in Chandernagore, which 
he administered with great success, and m 1742 he was appointed 
governor-general of all French establishments 111 India He de 
termined to acquire for Fiance vast territories m India The 
British took the alarm, but the danger to their settlements and 
power was partly averted by the bitter mutual jealousy between 
Dupleix and La Bourdonnais, French governor of the isle of Bour 
bon When Madras capitulated to the French in 1746 Dupleix 
opposed the restoration of the town to the British thus violating 
the treaty signed by La Bourdonnais He then sent an expedition 
against Fort St David (1747), which was defeated on its march 
by the nawab of Arcot, the ally of the British Dupleix succeeded 
m gaining over the nawab and again attempted the capture of 
Fort St David, but unsuccessfully A midnight attack on Cudda 
lore was repulsed with great loss In 1748 Pondicherry was be 
sieged by the British, but in the course of the operations news 
arrived of the peace of Aix la-Chapelle Dupleix next entered 
into negotiations which had for their object the subjugation of 
southern India, and he sent a large body of troops to the aid of 
two claimants of the sovereignty of the Carnatic and the Deccan 
The British were engaged on the side of their rivals After tempo 
rary successes the scheme failed Though Dupleix was a great 
organizer, he did not possess Clive’s genius for war The conflicts 
between the Freijch and the Bntish in India continued till 1754, 
when the French government, anxious to make peace, sent a spe 
cial commissioner, Charles Robert Godeheu, a director of the 
Compagnie des Indes, with orders to supersede Dupleix and, if 
necessary, to arrest him Dupleix’s work was ruined at a blow, and 
he was compelled to embark for France on Oct 12, 1754 He had 
spent his private fortune in the prosecution of his pubhc policy, 
the company refused to acknowledge the obligation, and the gov- 
ernment would do nothing for a man whom they persisted in re- 
garding as an ambitious and greedy adventurer The greatest of 
French colonial governors died in obscurity and want on Nov 10, 
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1763 In 1741 he had mairied Jeanne Albert (d 1756), widow of 
one of the counullois of the company, known to the Hindus as 
Joanna Begum, who proved of grut use to her husband in Ins 
negotiations with the native pnnees Dupleix defended lus use 
against the company in his Munoirt — contn la compamic di 
hides avec le\ ptiecs justificative (1751), to which Godeheu 
replied in lus Leltie b. M Duplex (17G0) 

See T Cultiu, Dupleix (Pans, iqoi), A Martim.au, Dupleix it 
I’hide jraiu,aise, 4 vol (Paris, 19 o~ 8) 

DUPLICATING MACHINES see Orricr Appliances 
DUPONT, PIERRE (1821-1870), Trench songwriter, the 
son of a blacksmith, was born at Lyons on April 23, 1S21 He 
was brought up in the country by Ins godfithei, a \illage priest, 
and ippicrticed to a notaiy at Lyons In i 3 jg lie found Ins wav 
to Fans and some of lus poems were inserted in the Gust th de 
France and the Quotidienne Two yetis later he was saved fum 
the conscription and enabled to publish his first volume, Lts Deux 
Anges, thiough the exertions of a lcmsrnan and of Pierie Lebiun 
Gounod’s appreciation of his, peasant song, “J’ai deux grinds 
boeufs dans mon ctable” (184G), settled Ins volition as a song- 
writer He had to engage Ernest Reyer to write down his urs 
He sang lus own songs, as they were composed, at the workmen’s 
concerts in the Salle de la Fratermte du Faubouig Saint -Denis, 
the pubhc performance of his famous Le Pam w is forbidden, 
Le Chant des owners was even more populai , and in 1851 he 
was condemned to seven years’ exile The sentence was cancelled 
and for a time Dupont renounced politics He died at Lyons on 
July 24, 1870 His songs have appeared in various forms, Chants 
et chansons (3 vols , with music, 1852-1854), Chants et poSstes 
(7th ed , 1862), etc Among the best known are “Le Braconmer,” 
“Le Tisserand,” “La Vache blanche,” and “La Chanson du bl£ ” 
DU PONT, SAMUEL FRANCIS (1803-1865), U S naval 
officer, was bom m Bergen Point, N J , Sept 27, 1803 Educated 
m Philadelphia, Pa , young Du Pont was attracted to the naval 
service as a lesult of the exploits of U S sea-fighters during the 
War of 1812 He was appointed a midshipman in 1817, and his 
training was under Captain Charles Stewart m the ship-ol the 
line “Franklin” He served on vanous naval vessels in South 
American and European waters, being piomoted a lieutenant m 
1826 and a commander m 1842 In command of the sloop of 
war “Cyane,” on the Pacific coast at the outbreak of the Mexican 
War, Du Pont distinguished himself 111 a series of daring am- 
phibious operations which cleared the* enemy out of the Gulf of 
California He participated in the capture of Mazatlan and other 
cities w’ ich drove the enemy from the Pacific coast of Mexico 
For the next ten years Du Pont played an important part 111 the 
development of steam in the navy In 1855 he was appointed a 
captain and, at the same time, brought congressional wrath upon 
himself as chairman of the naval efficiency board which found 
several hundred naval officers incompetent As senior member 
of the commission of conference, Du Pont was instrumental in 
planning the naval strategy of the Civil War, and he carried out 
the first stages of that strategy, when, in the command of the 
south Atlantic blockading squadron, he stormed and took the 
Confederate forts at Port Royal, S C (Nov 7, 1861) Congres- 
sional thanks and a rear admiralcy followed the exploit, the cap- 
ture of forts by ships previously having been regarded as im- 
practicable Eighteen months later, in a similar attempt upon the 
defenses of Charleston, S C , and using a battle line of monitors 
and an ironclad, Du Pont met with a severe reverse He was 
relieved in July 1863 A dispute with Secretary of the Navy 
Welles as to the responsibility for this defeat continued until 
Dp Pont’s death m Philadelphia, on June 23, 1865 Du Pont 
circle and fountain m Washington, D C , were named m his hon*»*f 
See H A Du Pont, Rear Admiral Samuel Francis Du Pont 
(ig?6) , Official Records of the Union and Confederate Navies m the 
War of the Rebellion, 30 vol (1894-1922) (W B Ck ) 

DU PONT, THOMAS COLEMAN (1863-1930), Ameri- 
can manufacturer and statesman, was born at Louisville, Ky , 
Dec 11, 1863 He was educated at the Massachusetts Institute 
of Technology, and entered the Kentucky coal and iron muung 
industries m 1883 In 1900 he removed to Wilmingtoh, Del, 
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being president 1902-15 of the E I du Pont de Nemours Pow- 
der company Appointed semtor in July 1921 in place of Josiah 
O Wolcott, who had resigned, he failed to secure election on the 
Republican ticket in 1922, but was successful m 1924 He built 
a concrete motor highway at a cost of $4 000,000 m the State of 
Delaware, and nude a gift of it to the State 

His cousin, Pierre Samuel du Pont (1870-1954), having 
graduated Horn the Massachusetts Institute of Technology in 
1890, engaged in manufacturing at Wilmington He became chair- 
man of the hoard of the E I du Pont de Nemours Powder com- 
pany and also chairman of the General Motors Corporation 
TheT I du Pont companv, which origin illy confined its activities 
to the making of explosives, under his guidance engaged in the 
manufacture of artificial silk motion-picture films, paints and 
varnishes 

DUPONT, an anthracite mining borough of Luzerne county 
Pa USA, half way between Scranton and Wilkes Barre, on the 
Lackawanna and Wyoming Valiev railroad The population in 
1950 was 4 107 and it was 5,278 in 1940 

DUPONT DE L’ETANG, PIERRE ANTOINE, Count 
(1765-1840), Trench general, born at Cbabanais on July 4, 1765, 
first saw active service as a member of Maillebois’ legion m 
Holland, ajid in 1791 was on the staff of the Aimy of the North 
under Dillon He rose rapidly, and in the campaign of 1800 he 
was chief of the staff to Berliner After the battle of Marengo 
he defeated the Austrians at Pozzolo In the campaign on the 
Danube in 1805, as the leader of one of Ney’s divisions, he pre- 
vented the escape of the Austinns from Ulna, and so contributed 
to the subsequent capture of Mack and his whole army (see 
Napoleonic Campaigns) At Fnedland he won -further fame 
Ht entered Spam 111 1808 at the head of a corps After the oc- 
cupation of Madrid Dupont, newly created count by Napoleon, 
w is sent to subdue Andalusia but had to retire on the passes of 
the Sierra Morena Pursued and cut off by the Spanish army 
under Castanos, his corps was defeated and capitulated (Baylen, 
July 19-23 , see Peninsula War) His troops were for the most 
part raw levies, and ill luck contributed materially to the catas- 
trophe, but Dupont w'as deprived of his rank and title, and im- 
prisoned from 1812 to 1814 On April 3, 1814, his nomination as 
minister of war was confirmed by Louis X\III but his port- 
folio was removed from him on Dec 3, owing to lus incompe- 
tence Appointed commander of the 22nd military division, he 
lost his post at the return of Napoleon, but after Waterloo re- 
coveied it After the Second Restoration he was a member of 
the consul ptive of Louis XVIII From 1815 to i8jO he was 
deputy for the Charente He lived in retirement from 1832 till 
his death in Paris on March 8, 1840 

Amongst the writings Dupont left are some poems, including 
L’Art de la guerre (1S38), and verse translations from Horace 
(1836), and some military works 

See Lieut -Col Titcus, Le Giniral Dupont me erreur htstonque 
(1903) 

DUPONT DE L’EUJRE, JACQUES CHARLES (1767- 
1S55), French lawyer and statesman, was born at Neubourg, Eure, 
in Normandy, on Feb 27, 1 767 In 1789 he was an advocate at the 
phrlemept of Normandy In 1 798 he was a member of the Council 
of Five Hundreds and in 1813 he became a member of the Corps 
Ldgislntif During the Hundred D i> s he was wee president of the 
chamber of deputies, and when the allied armies entered Pans he 
was one of the commissioners to negotiate with the allied sover 
Cigna From 1817 till 1849 h® "as uninterruptedly a member of 
the chamber of deputies, acting consistently with the liberal oppo 
rmon For a few months in 1S30 he held office as minister of jus- 
tice, but; resigned before the close of the year and resumed his 
place in the opposition At the revolution of 1848 Dupont de 
i’Eure was made president of the provisional assembly as being its 
oldest member He died at RougePemers, Eure, on Mar 2,1855 
His fidelity to the cause of constitutional Liberalism won for him 
tbe name of the Aristides of the French tribune 
DU PONT DE NEMOURS, PIERRE SAMUEL (1739- 
1817), French economist and statesman, one of the founders of 
the school of “Physiocrats,” was bom at Pans on Sept 14, 1739 
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He became intimate with Francois Quesnav , Turgot and other 
leaders ot the school known as the “economists ” and advocated 
their doctrine of free trade in his Exportation ct nnpoi tation dc\ 
grains (1764) The Physiocratic school (q v) took its name 
from du Font’s treatise, Physiocratie, 011 constitution no tun lie du 
gouvernemtnt U plus avanlageux au genre humam (1768) An ad 
mirably clear expression of the doctnne is given m his Dt I’origine 
et des progrts d’une science nouvelle (1767) Du Pont aided Tur 
got during his brief period of office (1774-76) He was recalled 
from retirement by Vergennes m 1782 to negotiate with the Eng 
lish commissioner James Hutton, for recognition of the in- 
dependence of the United States (1782), and to prepare a tieaty 
of commerce with Great Britain (1786) Under Calonne he be 
came councillor of state, and was appointed commissary general 
of commerce 

Du Pont was a member of the states general, and then ot the 
constituent assembly, of which he was elected president on Oct 
16, 1790 But after Aug 10, 1792 when he took the side of the 
king, he was driven into hiding Pie was eventually arrested and 
imprisoned in La Force (1794) The death of Robespierre saved 
him from the guillotine As a member of the Council of Tne 
Hundred, du Pont was a leader of the reaction After the re 
publican triumph on the 18th Fructidor (Sept 4), 1797, his house 
was sacked by the mob, and m 1799 he emigrated to the United 
Stales 

Jefferson requested him to prepare a scheme of national educa 
tion, which was published in 1800 under the title Sur 1’ educa 
tion nationale dans les Etats Unis d'Amirique Though the scheme 
was not carried out in the United States, several of its features 
have been adopted in the existing French code On his return to 
Trance m 1802 he was elected to the Institut In 1814 he was 
secretary to the provisional government, and on the restoration 
he was made a councillor of state In 1815 he returned to the 
United States, and died at Eleuthenan Mills near Wilmington, 
Del , on Aug 6, 1817 

The powder nulls founded by his son Eleuth&re at Wilmington 
brought the family considerable wealth Du Pont’s grandson, Ad 
miral Samuel Francis du Pont (1803-65), played a conspicuous 
pait as a U S naval officer in the American Civil War 

See Schclle, Du Pont de Nemours et I’ecole physiocratique (1888) 

DU PONT DE NEMOURS AND COMPANY, E I , 

organized in 1802 as a gunpowder company, later developed into 
a world known chemical manufacturing corporation with (in 
1951) 72 plants m 25 states of the United States Among the 
products of the company are commercial explosives acids, tetra 
ethyl lead, sodium, synthetic ammonia, industrial alcohol, dyes, 
lacquers, paints pigments, coated fabrics, rayon, nylon “Orion” 
acrylic fibre and other synthetic fibres, cellulose film, photographic 
film and plastics Its commercial explosives have helped to build 
canals, railroads, highways and tunnels, and to extract coal, oil and 
minerals Its dyes, nitrogen products, synthetic camphor, neoprene 
chemical rubber and nylon have contributed importantly to the 
nation’s self sufficiency Its military explosives have served the 
nation’s wartime needs since 1802, but at the termination of 
hostilities it has always quickly returned to peacetime production 
In peacetime, military explosives make up only a small fraction 
of i% of the company’s business Headquarters are at Wilming- 
ton, Del, the site of the original powder plant, loug since aban 
doned, built by Eleuth6re Irenee du Pont de Nemours, its founder, 
who had learned to manufacture powder under the renowned 
French chemist Antoine Lavoisier (L du P ) 

DU PONT HIGHWAY see Coleman du Pont Road 

DUPORT, JAMES (1606-1679), English classical scholar, 
was bom in Cambridge In 1639 he was appointed regius pro 
fessor of Greek there, in 1664 dean of Peterborough and m 1668 
master of Magdalen college Throughout the Civil War, m spite 
of the loss of his clencal offices and eventually of his professorship, 
Duport continued his lectures He is best known by his Homert 
gnomologia (1660), a collection of the aphorisms in the Iliad and 
Odyssey, illustrated by quotations from the Bible and classical 
literature His other published works chiefly consist of trans 
latipns (from the Bible and Prayer Book into Greek) and short 
original poems (Horae subsectvae or Stromata and Sylvae) 
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Duport did much to keep alive the study of classical literature m 
his day 

The chief authority for the life of Duport is J H Monk’s “Memoir” 
(1825), set also Sandvs, Hist Class Schol (1908), 11 349 

DUPPLIN MOOR, scene of the battle of Dupphn, Aug 9, 
1332 This battle is of importance not only as the turning point 
in the Scottish Wars but as the birthplace of the tactics which 
gained the English victories later against France in the Hun 
dred Years War (qv) The series of defeats suffered by Ed 
ward II in Scotland, and the initial failure of Edward III , had 
led to the Peace of Northampton As a consequence, the Scot 
tish supporters of the Plantagenets were disinherited, but, headed 
by Edward Baliol and Henry de Beaumont, they organized 
an expedition to regain their fiefs Edward III , bound by the 
treaty, not merely refused help but prohibited them from crossing 
the border Not to be baulked, they collected a small force of 
English archers and men at arms, hired ships, and, sailing from 
Ravenspur, landed at ICinghorn in Fife Thence they marched on 
Perth but were met at the river Earn hy a large Scottish army 
under the earl of Mir Trying to discount their inferiority by the 
use of surprise, the “disinherited” crossed the river under cover 
of darkness and made an audacious night onslaught on the rear 
of the Scottish camp But this only affected part of the enemy’s 
bivouac, and at day break the mam force moved out m battle 
order to swamp their puny adversary The “disinherited” fell 
back to the slopes of Dupphn muir, and there the knights and 
men at-arms dismounted to form a phalanx of spears, while the 
archers spread out in a dispersed line amid the heather on either 
flank Only 40 men at arms were kept mounted as a reserve The 
Scottish, all dismounted according to their custom, charged direct 
at the opposing men-at arms, disregarding the archers Once 
spears were locked the charge lost impetus and the archers, clos- 
ing m from either side, poured a hail of arrows into the press, 
which grew ever denser until the close locked mass became help 
less to use their weapons Held in front and galled on both flanks, 
those who could, broke away and fled, pursued by the “disinher- 
ited” horse, and those in the centre fell easy victims 

See J E Morris, Eng Historical Review (1897) , Oman, History 
of the Art of War m the Middle Ages (1924) 

DU PRAT, ANTOINE (1463-1535), chancellor of Prance 
and cardinal, was born at Issoire on Jan 17, 1463 He began 
life as a lawyer, and rose rapidly in the legal hierarchy owing to the 
influence of his cousin Antoine Bohier, cardinal archbishop of 
Bourges In 1507 he became first president of the parlement of 
Paris Louise of Savoy had employed him as her adviser in her 
affairs, and had made him tutor to her son When Francis I 
ascended the throne he made Du Prat chancellor of France Dur- 
ing the regency of Louise *.f Savoy he, together with Flonmond 
Robertet, was at the head of affairs After the death of his wife m 
1507 Du Prat had taken orders, he received the bishoprics of 
Valence, Die, Meaux and Albi, and the archbishopric of Sens 
(1525) , in 1527 he became cardinal, and in 1530 papal legate He 
was a determined adversary of the Reformation He died at 
Nantouillet on July 9, 1535 

See the marquis Du Prat, Vie d’ Antoine Du Prat (1857) 

DUPRF OTOVANNT w- «. 


ti84S, Arcades 01 the Utfei, Florence; Ihe mourning bappno 
(1857) 15 bis most famous work of this period His success was 
due to his lifelike and original interpretation of form at a time 
when Italian sculpture was deteriorating into a mannered imita- 
tion of Canova A visit m 1856 to Naples and Rome, where he 
admired Canova’s monument to Pius VI , influenced lnm towards 
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a more ideal conception of form contrasting with the naturalism 
of his early period Among his later work we may mention a 
‘ Pieta” m the cemetery of Siena, executed for the Bichi-Ruspoli 
family and the monument of Cavour m Turin His realistic treat 
ment of form here seems to conflict with the allegorical elements 
of the composition Dupre also executed many portrait busts He 
died m Florence on Jan 10, 1882 

His autobiography Pensien sull’ Arte e Ricordi Aatobiographici 
(1882) was translated mto English by Peruzzi 

DUPR£, JULES (1811-1889), French painter, and one of 
the chief members of the Barbizon group of romantic landscape 
painters, was born at Nantes, and died at LTsle Adam, Oct 6, 
1889 If Coiot stands for the lync and Rousseau for the epic as 
pect of the poetry of nature, Dupr£ 15 the exponent of her tragic 
and dramatic aspects He was the son of a porcelain manufac 
turer and started his career in Ins father’s works, whence he went 
to his uncle’s china factory at Sfevres Dupre exhibited first at the 
Salon in 1831, and three years later was awarded a second class 
medal In the same year he came to England, where he was deeply 
impressed by the genius of Constable From him he learnt how to 
express movement in nature, and the district of Southampton and 
Plymouth, with its wide, unbroken expanses of water, sky and 
ground, gave him good opportunities for his special gifts Late 
in life he changed his style, and gamed appreciably in large- 
ness of handling and arrived at greater simplicity in his colour 
harmonies Among his best known works are the “Morning” and 
“Evening” at the Louvre, the early “Crossing the Bridge” in the 
Wallace collection, and the “River Scene” now in the Tate 
Gallery, London 

See Jules Claretie, Peinlres el sculptews contemporoins (2nd senes, 
1884) 

DUPUIS, CHARLES FRANCOIS (1742-1809), French 
author and politician, was born of poor parents at Trye-Chateau, 
near Gisors He represented Seine-et Oise m the Convention, 
was secretary to the Assembly in An III and a member of the 
Council of Five Hundred in An IV After the 18th Brumaire he 
was a member of the Legislative Body, eventually becoming its 
president In 1 781 he had published a memoir on the origin of the 
signs of the zodiac, which he placed in Upper Egypt, and on the 
connection with the whole fabric of the mythology of the ancients 
His chief work, Origme de tous les cultes (3 vols , 1795), develop- 
ing his theories, aroused a bitter controversy, and was one of the 
factors which led Napoleon to send a scientific expedition to Upper 
Egypt The Origme passed through many editions (modern ed 
1876), and the author himself published an abridged edition in 
1798 Dupuis died on Sept 29, 1809 
DUPUY, CHARLES ALEXANDRE (1851-1923), 
Trench statesman, bom at Le Puy (Haute Loire) on Nov 5, 1851 
In 1885 he was elected to the chamber as an Opportunist Repub- 
lican, and became minister of public instruction in Ribot’s cabinet, 
in 1892 In April 1893 he formed a ministry himself, but resigned 
at the end of November, and on Dec 5 was elected president of 
the chamber During his first week of office the anarchist VaiUant, 
who had gained admission to the chamber, threw a bomb at the 
president, and M Dupuy’s collected bearing, and his histone 
words “Messieurs, la seance continue,” gained him much credit 
In May 1894 he again became premier and minister of the interior , 
and he was by President Carnot’s side when the latter was assassi- 
nated at Lyons m June His cabinet remained in office till January 
1895, it was under it that Captain Dreyfus (qv) was arrested and 
condemned (Dec 23, 1894) In November 1898, after Bnsson had 
at last remitted the case to the judgment of the court of cassation, 
Dupuy formed a cabinet of Republican concentration It was no 
sooner discovered that the judges were likely to decide m favour 
of Dreyfus than Dupuy proposed a law in the chamber transfer- 
ring the decision to a full court of all the divisions of the court of 
cassation This arbitrary act, though adopted by the chamber, was 
at once construed as a fresh attempt to maintain the judgment of 
the first court martial, but the whole court of cassation decided 
that there must be a new court-martial, and Dupuy at once re- 
signed (June 1899) In June 1900 he was elected senator for the 
Haute-Saone He died m 1923 
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DUPUY, PIERRE (1582-1651), French scholar, otherwise 
known as Puteanus, was born at Agen (Lot-et Garonne) In 
1615 he was commissioned by Mathieu Mole, first president of the 
parlement of Paris, to catalogue the “Tresor des chartes” His 
ms inventory is preserved in the original and in copy in the 
Bibhotheque Nationals, and transcriptions aie m the national ar- 
chives 111 Pans, at the record office m London, and elsewhere 
Dupuy and his brother then bought from Rigault the post of 
keeper of the king’s library, and drew up a catalogue of the 
library He was author of some important books, written from 
the Galilean standpoint, on the history of the relations of Church 
and State in the middle ages Dupuy died m Paris on Dec 14, 
1651 

DUPUY DE LOME, STANISLAS CHARLES HENRI 

LAURENT (1816-1885), French naval architect, the son of 
a retired naval officer, was bom at Ploemeur, near Lonent, on 
Oct 15, 1816 He entered the ficole Polytechnique m 1835, 
and m 1842 was sent to England to study and report on iron ship- 
building Acting on his report, which was published in 1844, 
the Government built their first iron vessels under his super- 
vision He planned and built the steam line of battle ship 
“Napoleon" (1848-1852), and devised the method of altering 
sailing ships of the line into steamers, which was afterwards 
extensively piactised m both France and England He also showed 
the practicability of armouring the sides of a ship, and the frigate 
“Gloire" gave a very clear demonstration of his views It was 
the beginning of a great change in the construction of ships At 
the beginning of the Franco-German War Dupuy sat on the com- 
mittee of defence, and during the siege of Pans planned a steer- 
able balloon, for carrying out which he was given a credit of 
40,000 fr , but the balloon was not ready till a few days before 
the capitulation In 1877 he was elected a senator for life He 
died in Paris on Feb 1, 1885 

DUQUE DE ESTRADA, DIEGO (1589-1647), Spanish 
memoir wnter, soldier and adventurer, was bom at Toledo He 
left a book of amazingly vivid memoirs, entitled Comentarios de 
el Desenganado de si Mtsmo, prueba de tod-os estados, y eleccidn 
del Mejor de ellos — "The Commentanes of one who knew his own 
little worth, the touchstone of all the states of man, and the choice 
of the best ” 

The memoirs have beet* reprinted by Don Pascual de Gayangos 
In the Memorial htsUrtco espanol, vol xn (i860) 

DUQUESNE, ABRAHAM, Marquis (1610-1688), French 
naval officer, was bom at Dieppe in 1610 He spent his youth in 
the merchant service, and captured the island of Lerrns from the 
Spaniards in May 1637 About the same time his father was 
killed m an engagement with the Spaniards, and the news raised 
his hatred of the national enemy to the pitch of a personal and 
bitter animosity He distinguished himself in the engagement at 
Guetana (1G38), the expedition to Corunna (1639) and in battles 
at Tarragona (1641), Barcelona (1643) and the Cabo de Gata 
Serving as a volunteer in the Swedish service in 1643, he defeated 
the Danish fleet near Gothenburg and thus raised the siege of the 
city The Danes returned to the struggle with increased forces 
under the command of Kang Christian m person, but they were 
again defeated— their admiral being killed and his ship taken On 
the' Conclusion of peace between Sweden and Denmark in 1645, 
Duquesne returned to France The revolt at Bordeaux, supported 
as It was by material aid from Spain, gave him the opportunity of 
at once serving his country and gratifying his long cherished hatred 
„of the Spaniards In 1650 he fitted out at bis own expense a squad 
ron with which he blockaded the mouth of the Gironde, and com- 
pelled the city to Surrender Peace with Spam was concluded m 
1659, and Duquesne was then occupied in suppressing piracy m 
the Mediterranean On the revolt of Messina from Spain, he was 
sent to support the insurgents, and encountered the united fleets 
of Spain and Holland under the command of de Ruyter After 
several battles, in which the advantage was generally on the side of 
the French, a decisive engagement took place near Catania (April 
20, 1676), when the Dutch fleet was totally routed and de Ruyter 
mortally wounded The greatei part of the defeated fleet was 


afterwards burned in the harbour of Palermo, where it had taken 
refuge, and the Trench thus secured the undisputed command of 
the Mediterranean For this service Duquesne received a letter 
of tlmks from Louis XIV , together with the title of marquis and 
the estate of Bouchet His last achievements were the bombard- 
ment of Algiers (1682-83), to effect the deliverance of the Chris- 
tian captives, and the bombardment of Genoa in 1684 He retired 
from service in 1684, on the ground of age and ill health It is 
probable also that he foresaw the revocation of the Edict of 
Nantes, which took place in the following year He died in Paris 
on Teb 2, 1688 

See Jal, Abraham Duquesne, et la marine de son temps (1873) 

DUQUESNE, a city of Allegheny county, Pa , U S , on the 
Monongaliela river, 121m S E of Pittsburgh, served by the Penn 
sylvama railroad The population was 17,612 in 1950 and was 
20,693 in 1940 by the federal census It is an important steel- 
manufacturing centre, with a total production in 1950 of about 
I ,3 2 3,°oo net tons ot pig iron and ferromanganese and 1,843,000 
net tons of ingots Rolled products of semifinished steel, concrete 
reinforcement bars and other bars, and tube rounds are also manu 
factured Duquesne was settled in 1885, incorporated as a borough 
in 1891 and chartered as a city in 1917 

DU QUOIN, a city of Perry county, 111 , U S , in the fertile 
agricultural and coal mining region southeast of St Louis , on 
federal highway 51 and state highways 153 and 154 and the Illinois 
Central railroad The population was 7,139 in 1950 and was 7,515 
in 1940 by the federal census It is a shipping point for coal, 
grain, livestock, fruit and the home of the Du Quoin state fair 
and Egyptian music camp Its manufacturing industries include 
machine shops, a dairy and bottling and a meat packing plant 
The largest strip coal mines in the country are there The com 
mumty of Old Du Quoin was settled in 1816, and the present city 
was laid out 5 mi E 

DURALUMIN An aluminum alloy discovered by A Wilm 
and originally made at Duren in Germany It possesses the valu 
able property of being greatly strengthened by heat treatment, as 
steel is hardened by quenching and tempering In addition to 
94% aluminum, 4% of copper and 1% of manganese, duralumin 
contains 1% of magnesium and owes its special qualities to the 
association of the last named component with the silicon always 
present m aluminum as an impunty (For a brief explanation see 
Aluminum Alloys of Aluminum ) The original composition has 
been varied, manganese being sometimes eliminated and some- 
times replaced by iron, nickel or chromium, but magnesium and 
silicon remain as essential constituents, while copper, which itself 
confers somewhat similar properties on aluminum, is also generally 
retained Special trade names have been applied to some of these 
later alloys and the whole class is now frequently known as the 
“strong aluminum alloys ” 

In the normal state these alloys are soft and ductile and may be 
rolled into sheets and bars or drawn into tubes, angles, etc Such 
work hardens them, as all metals, but leaves them like many 
aluminum alloys, unduly subject to corrosion Annealing at about 
400° C removes this “work hardness,” but if the alloys be heated 
to temperatures which vary with the alloy and its intended use 
from 450° C to 550° C and are then plunged lhto water, although 
at first softened and, therefore, still capable of being worked, 
hardening soon commences and continues for several days By re 
heating at about 200° C the hardening process can be hastened 

Heat-treated duralumin is comparatively resistant to corrosion 
It is ductile (elongation 8% to 15%), will bear a load of 30,000 lb 
per square inch without permanent distortion and breaks under a 
load of 55,000-62,000 lb per square inch 

As the alloys are light (specific gravity = 2 85) their strength 
per umt of weight (specific tenacity) is high (93) compared with 
nickel steel (5 9) and nickel chrome steel (7 3) The-e properties 
make them particularly suitable for aircraft construction, for which 
they have been used to a very great extent It may be said that the 
development of the rigid airship would have been impossible with- 
out duralumin, used throughout for the framework of these gigan- 
tic craft, while all-metal heavier-tban air machines also depend on 
these alloys Connecting rods of duralumin find favour for internal- 
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combustion engines, while an alloy m which nickel replaces manga 
nese (Y alloy) is used for the pistons of the large diesel engines of 
submarines, for which it is particularly suited, because it can be 
cast to shape and retains its strength at comparatively high tern 
peratures 

Like aluminum and its other alloys, duralumin cannot be effec 
tively soldered since joints so made corrode rapidly nor can it be 
welded without losing the special properties to which it owes its 
utility 

To all ordinary fabricating processes as spinning, pressing, 
uveting machining, etc , duralumin lends itself perfectly 

Foi a full account of these alloys see R J Anderson The Metallurgy 
oj Aluminium and Aluminium Alloys (1925)1 where an extensive bibli 
ography will be found (R S ) 

DURAN, a Jewish Provencal family of rabbis and scholars, 
of whom the following are the most important — 

1 Profiat Duran, called also Ephodi 

He was in 1391 compelled to profess Christianity, but re 
mamed devoted to Judaism His chief works were grammatical 
and philosophical In the former realm his most important 
contribution was the Maaseh Ephod (completed in 1403), in 
the latter, his commentary to the Guide of the Perplexed by 
Maimomdes (qv) 

2 Simon Ben Zemah Duran (1361-1441), rabbi of Algiers 

He was one of the first of the mediaeval rabbis to be i salaried 
official of the synagogue Before the 14th century the rabbinical 
post had been almost invariably honorary, and filled by men who 
derived their income from a profession, especially medicine 
Duran wrote a systematic work on theology, Magen Aboth, but 
is chiefly famous for his numerous Responsa (known as Tashbaz), 
published in 1738-39, which gives valuable information as to social 
and religious conditions of his day (I A ) 

DURAN, AGUSTIN (1793-1862), Spanish scholar, was 
born at Madrid, where his father was court physician He was 
sent to the seminary at Vergara He studied philosophy and law 
at the University of Seville, and was admitted to the bar at Valla- 
dolid He held a post in the education department at Madrid 
(1821-23), but was suspended because of his political opinions 
In 1834 he became secretary of the board for the censorship of 
the press, and shortly afterward obtained a post in the national 
library at Madrid The revolution of 1840 led to his dismissal, 
but he was reinstated in 1843, and in 1854 was appointed chief 
librarian, he retired, however, in the following year In 1828 he 
published anonymously his Discurso sobre d mflujo que ha tenido 
la crlttca moderna en la decadencia del teatro antiguo espahol, 
which greatly influenced the younger dramatists of the day He 
next endeavoured to interest his fellow countrymen in their an- 
cient, neglected ballads, and in the forgotten dramas of the 17th 
century His Romancero general was published m five volumes 
(1828-32, later ed 2 vol , 1849-51), Talla espanola (1834) is a 
reprint of old Spanish comedies Dur&n’s Romancero general is 
the fullest collection of the kind 

DURANCE (anc Druentia), one of the principal nveis 
draining the French slope of the Alps towards the Mediterranean 
Its total length from its source m the High Alps of Dauphmd to 
its junction with the Rhone, a little below Avignon, is 217^ miles 
It is commonly said to take its origin in some small lakes a little 
south of the Mont Genevre pass, but has two other head streams 
of much greater length and volume These are the Clairee, flow- 
ing m from the north, through the smiling N6vacbe glen, at the 
head of which, not far from the foot of the Mont Thabor 
(10,440 ft ) it rises m some small lakes, on the east side of the Col 
des Rochilles, and the Guisane (flowing in from the northwest 
and rising near the Col du Lautaret, 6,808 ft ) Between its junc- 
tion with the Cerveyrette and the Gyronde the Durance passes 
through fine deeply-cut gorges It then runs through a stony 
plain, where it frequently overflows and causes great damage, 
this being indeed the mam characteristic of the Durance through 
out its course At the foot of the fortress of Mont Dauphin and 
some distance above the town of Etrbrun, it receives (left) the 
Gull, which flows through the Queyras valley from near the foot 
of Monte Viso It becomes the boundary for a while between the 
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departments of the Hautes Alpes and of the Basses Alpes, and 
receives the considerable Ubaye river, flowing from near the foot 
of Monte Viso past Barcelonnette (left) 

Flowing through the Basses-Alpes it is joined above Sisteron 
(right) by the wild torrent of the Buech, flowing from the deso- 
late region of the Devoluy, the Bleone (left) (on which Digne, 
the capital of the department, is situated) and the Asse (left) 

The Verdon, flowing past the town of Castellane, joins it from 
the lower summits of the Maritime Alps After passing through 
some narrow gorges near Sisteron the bed of the river becomes 
wide and liable to flood, the frequent overflows being kept within 
bounds by numerous d>kes and embankments These features are 
especially marked when the river, after leaving the Basses-Alpes, 
bends noilh west and, always serving as the boundary between the 
departments of Vaucluse (north) and of the Bouches du-Rhone 
(south), passes Cavaillon above its junction with the Rhone The 
drainage area of the Durance is about 5, 166 sq m , while the height 
it descends is 6,550 ft , if reckoned from the lakes on the Mont 
Genevre, or 7 850 ft if we take those at the head of the Nevacbe 
valley as the true source of the river 
DURAND, ASHER BROWN (1796-1886), American 
painter and engraver, was born at South Orange (N J ), on Aug 
21, 1796 He worked with his father, a watchmaker, was ap- 
prenticed, in 1812, to an engraver named Peter Maverick, and 
his first work, the head of an old beggar after Waldo, attracted 
Lhe attention of the artist Trumbull Durand established his repu- 
tation by his engraving of Trumbull’s “Declaration of Independ- 
ence ” After 1835, however, he devoted himself chiefly to por- 
trait painting He painted several of the presidents of the United 
States and many other men of political and social prominence 
In 1840 he visited Europe, where he studied the work of the 
old masters, after his return he devoted himself almost entirely 
to landscape He died at South Orange on Sept 17, 1886 He 
was one of the founders of the National Academy of Design 
m 1826, and was its president in 1845-61 Durand may be 
called the father of the Hudson River school Although there was 
something hard and unsympathetic about his landscapes and un- 
necessary details and trivialities were over prominent, he was a 
well trained craftsman, and his work is marked by sincerity 
DURAND, GUILLAUME (Duranti or Durantis) (c 
1230-1296), French canonist and liturgical writer, and bishop of 
Mende, was born at Puimisson, near Efeziers He studied law at 
Bologna, and about 1264 was teaching canon law at Modena 
Clement IV called him to the pontifical court as a chaplain and 
auditor of the palace, and m 1274 he accompanied Gregory X to 
the Council of Lyons, the constitutions of which he helped to 
draw up Martin IV made him vicar spiritual m 1281, then 
governor of Romagna and of the March of Ancona (1283) In the 
midst of the strtiggles between Guelphs and Ghibellmes, Durand 
successfully defended the papal territories, both by diplomacy 
and by arms Hononus IV letained him in his offices, and al- 
though elected bishop of Mende in 1286, he remained m Italy 
until 1291 In 1295 he refused the archbishopric of Ravenna, and 
in 1296 retired to Rome, where he died on Nov 1 
Durand’s principal work is the Speculum judtaale, which was 
drawn up in 1271, and revised in 1286 and 1291 (best ed Turin, 
1578) It is a general explanation of civil, criminal and canonical 
procedure, and, also includes a survey of the subject of contracts 
It is a remarkable synthesis of Roman and ecclesiastical law, dis- 
tinguished by its clarity, its method, and especially its practical, 
sense, in a field in which it was pioneer, and its repute was as 
lasting in the courts as in the schools His Rationale dtvtnorum 
officiorum, on the origin and symbohe sense of the Christian nt-*” 
ual, written before 1286, is one of the authorities on the Western 
liturgy (latest ed Naples, 1866) The other important works of 
Durand comprise a Repertormm juris canomci ( Brevtanum aur- 
eitm), a collection of citations from canonists on questions of 
controversy, a Commentanus tn sacrosanctunv Lugdunense con- 
cilium (ed 1569), of especial value owing to the share of Durand 
in the elaboration of the constitutions of this council (1274), and 
inserted by Bomface VIII in the Sextus 
Durand’s nephew, also named Guillaume Durand (d 1330), - 
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nd also a canonist, was rector of the university of Toulouse ind 
ucceeded his uncle as bishop of Mende He wrote in 13x1, in 
onnection with the council of Vienne, De modo celebrandt con 
tin et corruptehs in Ecclesia reformandis 

On the elder Durand see V Leclerc in Histoire litUraire de la 
France, vol xx, pp 411-497 (1842), Schulte, Geschichte der Quellen 
les canomschen Rechts (1877), E Male, L’Art religieux an XlID 
tick en France (1898) On the nephew see B Haureau, m Journal 
les savants (1892) 

DURAND, GUILLAUME (Durandus of St Pourqain) 
[d 1332), French scholastic theologian known as Dodos Resoht 
! tssimiis, was born at St Pourqain, Auvergne He entered the 
Dominican order at Clermont and in 1313 was made a doctor in 
Paris, where he taught till Pope John XXII called him to Avi 
gnon as master of the sicred palace, ie , theological adviser and 
preacher He subsequently became bishop of Limoux (1317), of 
Le Puy (1318) and of Meaux (1326) He composed a commen 
tary on the Sentences of Peter Lombard (Pans, 1508, etc ), in 
which, breaking with the moderate realism of Aquinas, he antici 
pated the termimsm of William of Occam Singularity alone 
exists in things and is known immediately by the intellect From 
this it follows that the active intellect which is supposed to ab 
stract universal, is superfluous and the problem of individuation 
absurd Durand also denied a distinction between essence and 
existence and opposed the realms of reason and faith In the 
question of the beatific vision, arising out of opinions promul- 
gated by John XXII {g v ), he sided with Thomas Walleis, Ar 
mand de Bellovisu and the doctors of Paris against the pope, and 
composed his De statu ammarum sanctorum Mention should 
also be made of his De junsdictione ecclestastica et de legtbus 
(Paris, 1506) 

See B Hauieiu, Histoire de la philosophic scolastique (1880), C 
Werner, Die Scholasttk des sphteren Mittelalters , vol ii (1883) , J 
Koch, Durandus de S Porciano 0 P (Mtinster, 1927) 

DURANDO, GIACOMO (1807-1894), Italian general and 
statesman, was born at Mondovi in Piedmont He was implicated 
in the revolutionary movements of 1831 and 1832 In 1848 he was 
one of those who asked King Charles Albert for the constitution 
On the outbreak, of the war with Austria he commanded the Lom- 
bard volunteers, and in the campaign of 1849 he was aide de-camp 
to the king He was elected member of the first Piedmontese par- 
liament and was a strenuous supporter of Cavour, during the 
Crimean campaign he todk General la Marmora’s place as war 
minister In 1855 he was nominated senator, lieutenant general in 
1856, ambassador at Constantinople m 1859 and minister for 
foreign affairs in the Rattazzi cabinet two years later He was 
president of the senate from 1884 to 1887, after which year he 
retired from the army 

His brother, Giovanni Durando (1804-1869), also spent his 
early life abroad Returning to Italy on the outbreak of the 
revolution of 1848, he was appointed commander of a division 
of the pontifical forces and fought against the Austrians in Ve- 
netia until the fall of Vicenza, when he returned to Piedmont as 
major general In the campaign of 1849 he commanded the first 
Piedmontese division, he subsequently served m the Crimea, in 
the war of 1859, and in that of 1866 as commander of the 1st 
army corps 

DURANGO, a city of southwestern Colorado, U S , 6,525 ft 
above sea level, the county seat of La Phta county It is on 
federal highways 160 and 550 and is served by the Denver and 
Rio Grande Western and the Rio Grande Southern railways The 
population was 7,458 in 1950 and 5,887 m 1940 by the federal 
pensus 

Durango is the trading centre of a wide area, with livestock, 
fruit, oil, natural gas, mining and lumbering the main industries 
Durango National forest (3,000,000 ac ) is 11 nu N of the citv, 
60 pal W is Mesa Verde National park, containing the most 
notable prehistoric cliff dwellings in the United States At Hes- 
perus (8 mi W ) is the Fort Lewis school of agriculture, a branch 
of the state agricultural college The city was incorporated m 
1880, four years after Colorado Was admitted to statehood 

DURANGO, a state in norlh central Mexico, bounded north 
by Chihuahua, east by Coahuila, south by Nay ant, west by Sinaloa, 


with an area of 47,679 sq mi Pop (1950) 629,502, including 
fewer than 600 Indians On a high, semiarid plateau, Chihuahua is 
extiemely mountainous in its westward districts where the Sierra 
Madre Occidental courses in a series of peaks between 7,000 and 
10,000 ft high Rainfall in the eastern sections is sparse and agri 
culture depends exclusively on irrigation , stock raising and minor 
forest industries occur in the west Coursing eastward from the 
Sierra, the Nazas river is the largest of the state flowing for ap 
proximately 375 mi , when swollen by spring rains it is the main 
source of water that permits commercial crops of cotton, wheat, 
maize, tobacco, sugar cane, vegetables and fruits Durango shares 
with Coahuila the famous Laguna cotton district, a large co 
operative enterprise The state is highly mineralized and mining 
has traditionally been a principal mainstay Silver, gold, sulphur, 
tin, coal cinnabar and other valuable deposits exist, only partially 
known A colossal helmet shaped hill 700 ft high of nearly pure 
iron, known as Cerro de Meicado, rises 2 mi from the capital, 
Durango city The hill is estimated to contain between 300,000 
and 600,000 tons of haematite in various stages of oxidization, 
forced out by ancient volcanic action It supports the iron and steel 
works near by The Candelaria mine (.argentite) is famous for 
its prodigious output and purity of ore Other mining districts are 
Mapimi, a great and depression 130 mi N N E of Durango city, 
Cuancame, Nombre de Dios (first Spanish settlement, c 1555), 
Papasquiaro, and San Juan del Rio Expensive and inadequate 
transportation has hampered development of mineral resources 
National Railways of Mexico lines traverse the state northeast to 
southwest, and another line crosses its eastern parts In 1951 con- 
struction began on a direct rail connection from Durango city to 
the Pacific port of Mazatlan The state is also crossed by two 
branches of the Pan American paved highway and has air routes 
Originally explored by Francisco de Ibarra (1562-63), Durango 
shared the colonial history of Chihuahua as major parts of the 
realm of Nueva Viscaya, the two became sovereign and separate 
states m 1823 As frontier zones, they were plagued by Indian 
uprisings until late in the 19th century Principal places m Du- 
rango, with their 1940 populations, include the only city and state 
capital, Durango (33412), Guanacevi (2,512), El Oro (1,860), 
San Juan de Guadalupe, San Dimas, and Villa Lerdo The lat- 
ter is a suburb of Torreon, Coahuila (Hd C ) 

DURANGO, also called Victoria de Durango, a city of 
Mexico, capital of the state of Durango, 574 mi N W of Mexico 
City, in lat 24° 25' N, long 105° 55' W Pop (1940) 33,412, 
(est 1950) 61,000 Durango lies on the main trunk highway from 
the federal capital to the United States border at Ciudad Ju&rez- 
E 1 Paso, Tex , and is served by National Railways of Mexico , in 
1951 construction began on a rail link to the Pacific port of 
Mazatlin At an altitude of 6,314 ft the city dominates the 
picturesque and fertile Guadiana valley formed by eastern spurs 
of the Sierra Madre Its climate is mild and healthful, and the 
citv is provided with abundant water supply, theimal springs are 
found near by An outstanding feature is v the Cerro de Mercado 
north of the city, it is a solid hill of iron that represents one of 
the world’s largest deposits Durango is an important commer- 
cial and mining centre with diversified local industries that in 
elude reduction works, cotton and woollen mills, glass works, iron 
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ban nrancisco and tne Kansas, Oklahoma and Dull railways Pop 
(1950) to 521 Oklahoma Southeastern State college and Okla- 
homa Presbyterian college are located in Durant There is a large 
state fish hatchery 
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DURANTE, FRANCESCO (1684-1 755), Italian composer, 
was bom at Frattamaggiore, in the kingdom of Naples, on March 
15, 1684 At an early age he entered the Conservatono dei poven 
di Gesu Cristo, at Naples, where he received lessons from Gaetano 
Greco, later he became a pupil of Alessandro Scarlatti at the Con 
servatono di Sant’ Onofrio He is also supposed to have studied 
under Pasqumi and Pitom in Rome, but no documentary proof of 
this statement can be given He is said to have succeeded Scar 
latti in 1725 at Sant’ Onofrio, and to have remained there until 
1742, when he succeeded Porpora as head of the Conservatono di 
Santa Maria di Loreto, also at Naples This post he held for 13 
years, till his death on Aug 13, 1755, at Naples His fame as a 
teacher was all but unrivalled, and Jommelli, Paesiello, Pergolesi, 
Piccmi and Vinci were among his pupils A complete collection of 
Durante’s works, consisting all but exclusively of sacred compost 
tions, was presented by Selvaggi, a Neapolitan lover ot art, to the 
Pans library The imperial library of Vienna also preserves a \ alu 
able collection of Durante’s manuscripts Two requiems, several 
masses (one of which, a most original work, is the Pastoral Mass 
for four voices) and the Lamentations of the prophet Jeremiah are 
among his most important settings 
DURAO, JOS£ DE SANTA RITA (c 1737-1784), Bra 
zilian poet, was born 111 the parish of Cata Preta, near the boun- 
dary of Minas Geraes, Brazil, probably in 1737, though some 
authorities place his birth within the years 1718-22 He received 
his early education at the Jesuit college in Rio de Janeiro, and 
in 1756 obtained the degree of doctor of theology from the 
historic University of Coimbra, Portugal Two years later he 
entered the Gratian convent of the order of St Augustine 
Famous already as a preacher, he offended his superiors by his 
liberality of thought, and particularly by his openly expressed 
regard for the proscribed Jesuits In consequence he was forced 
to leave the country He was detained in Spain as a spy in 1762, 
but was released in the following year, and then went to Rome, 
where he became acquainted with Alfien, Pindemonte, Casti and 
other literary men of the time In 1778 he returned to Portugal 
to accept the chair of theology at the University of Coimbra, 
and at the opening of the university tor the year delivered an 
address m Latin, De sapientta, which marked him as one of the 
foremost intellectuals of his day He soon retired, however, to 
the Gratian convent, and became its prior In 1781 he published 
in Lisbon his great epic Caramuru poemadptco do descubrimento 
da Bahia, a poetic treatment in ten cantos of the discovery of 
Bahia (southern Brazil), by Diego Alvarez This is one of the 
masterpieces of Brazilian literature, and is remarkable especially 
for the beauty of its descriptions of South American scenery and 
Indian life Failure of the poem to command instant recognition 
embittered its author, and led him to burn nearly all his other 
works A French translation of the Caramuru appeared m Pans 
in 1829 He died in Lisbon on Jan 24, 1784 
See Adolfo de Vamhagen, Eptcos Brazileiras (1845), Pereira da 
Silva, Os Varoes illustres do Brasil (1858) , Wolf, Le Brisil httiraire 
(Berlin, 1863I , Sotero dos Reis, Curso de Idteratura Porlugueza e 
Brazdeira, vol iv (Maianhao, 1868) , Jose Vensslmo, Esludos de lit- 
eralura Brazdeira, stgunda sene (1901) , Ronald de Carvalho, Pequena 
Hutona Literature Brazdeira (1922) , and Isaac Goldberg, Brazilian 
Literature (1922) (W B P ) 

DURATION AND TIME are commonly used as synon- 
ymous terms In recent philosophy, however, great stress has 
been laid on the need of differentiating between them in order to 
avoid certain confusions The difference has been expressed most 
clearly by Bergson, who, however, has only revived and elaborated 
the distinction drawn already by Spinoza (see Letter XII in A 
Wolf, The Correspondence of Spinoza, p 119) Time is commonly 
conceived abstractly and is thought of as composed of discrete 
instants or moments which follow one another m a uniform 
manner For the purposes of science such an abstraction is often 
necessary But real time, time as it actually passes, as it is actually 
experienced and hved in the world of changing events is not 
composed of such instants which replace one another It is dura- 
tion, that is a continuous change in which "the past gnaws into 
the future and swells as it advances” (H Bergson, Creative 


Evolution, p 5) When time is conceived as a succession of 
discrete parts it is incomprehensible how an> period of time, 
say an hour, can ever elapse, seeing that it in\olves the sequence 
of an infinity of parts Hence Zeno’s paradox of Achilles and 
the tortoise But real time is only apprehended in intuition, and 
is continuous duration The abstract concept of time, as com- 
monly used m science, is the result of an attempt to assimilate 
it to space, or at least to measure it by means of certain correlated 
positions in spai-e Such is the view of Bergson, whose views 
may be summarized as follows When science speaks of time it 
really refers to the motion of a body M on its trajectory This 
motion is taken to represent time, and, by definition, is assumed 
to be uniform Let Mi, M», M3 be points which divide the 
path of the moving body, M, into equal parts from its starting 
point Mo onwards Then it will be said that i, 2, 3 > units or 
time have elapsed when M is at Mi, M-, M 3 Hence to con- 
sider the state of the universe at a certain time, say t, is simply 
to consider its state when M will be at the position Mt No 
attention is paid to the actual flow of time, much less to its effect, 
on consciousness For only points or positions are taken into 
account And all that is considered in connection with all other 
parts of the universe is their positions on their several paths 
With each virtual position of M (Mi, M2, M3, ) there is cor 

related a virtual position of all other moving bodies But these 
correspondences in position are simultaneities which take no ac- 
count of the flow of time, the continuous transitions from position 
to position m unbroken sequence If real time Lould be measured 
by feeling, independently of physical events, then the sequence 
of physical events would continue to be expressed by the same 
equations, however much their actual tempo might be varied as 
judged independently by our duration-feeling Science, as a mat- 
ter of fact, has no symbols to express real succession or duration 
See H Bergson, Time and Freewill (1910), see also the article 
Space-Time (A Wo ) 

DURAZZO (Durres), a seaport of Albania Pop (1930) 
8,739, of whom 70% were Mohammedans, 25% Orthodox, and 
5% Roman Catholics Most of the merchant class are of Vlach 
origin Durazzo is the seat of a Roman Catholic archbishop and 
a Greek metropolitan It is built on the slope of Mt Durazzo 
and stretches down into a picturesque valley, but is surrounded 
by marshes, dotted with lakes, and the water supply, from wells, 
is far from satisfactory The old crenellated w alls are dilapidated , 
plane trees grow on the gigantic rums of the old Byzantine 
citadel, and the harbour, commodious and safe when used by 
the Venetian galleys, is gradually becoming silted up, sandbanks 
rendering *he approach difficult The only features worthy of 
notice are the quay with its rows of cannon, and the viaduct, 
750 ft long, which crosses the marsh to the road to Tirana The 
chief exports are olive oil, wheat, oats, barley, skins, tobacco, 
sumach and sheep Salt is obtained by evaporation, and there 
are brick kilns m the district, while the making of the national 
costumes is an important industry 
Ep'damnus, the ancient name of Durazzo, was founded by a 
joint colony of Corcyreans and Corinthians towards the close 
of the 7th century b C , and from its admirable position and the 
fertility of the surrounding country, soon rose into considerable 
importance, and played a part m bringing about the Peloponnesian 
War (431-404 b c ) In 312 b c the city was seized by the Illyr- 
ian king Glaucias, and shortly after it passed to the Romans, who 
changed its name to Dyrrachium, and it again rose to importance 
It was a favourite point of debarkation for the Roman armies , the 
great military road known as the Via Egnatia led from Dyrrach- 
mm to Thessalomca (Salomca) , and another highway passST 
southwards to Buthrotum and Ambracia Broad swamps rendered 
the city almost impregnable, and in 48 bc Pompey made his 
last successful resistance to Caesar here After the battle of 
Actium m 31 bc Augustus made over Dyrrachium to a colony 
of his veterans, it became a civitas libera, and reached the sum- 
mit of its prosperity at the end of the 4th century when it was 
made the capital of Epirus Nova 
Its bishopric, created about ad 58, was raised to an arch* 
bishopric in 449 In 481 the city was besieged by Theodoric the 
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Goth, and during the ioth and nth centuries was frequently 
attacked by the Bulgarians In 1081 it was stormed by Robert 
Guiscard, the Norman, and in 1185 it fell into the hands of King 
William of Sicily, was surrendered to Venice in 1202, and in 
1268 came into the possession of Charles of Anjou In 1273 it 
was destroyed by an earthquake, but soon recovered from the 
disaster, and became an independent duchy under John of Anjou 
(1294-1304), and afterwards under Philip of Otianto In 1333 it 
was annexed to Achaea, in 1336 to Serbia, and in 1394 to Venice 
The Turks captured it in 1501, and held it till 1913 In that 
yeai Essad Pasha set up a government of his own m Durazzo, 
but in 1914 Prince William of Wied landed there as King of 
Albania, and Essad fled to Italy His partisans, however, attacked 
the town, and three months later Prince William abandoned the 
country At Kavrid, near Durazzo, an Albanian American school 
of agriculture was founded in 1925 for the promotion of better 
methods of cultivation and cattle raising 

Durazzo was a mam point of disembarkation for the Italian 
troops invading Albania in 1939 During the Greek-Italnn war of 
1940-41 it was subjected to heavy air raids by the British British 
warships also shelled the port from the Adriatic, disrupting Italian 
supplies to its armies facing the Greeks 

D’URBAN, SIR BENJAMIN (1777-1849), British general 
and colonial administrator, entered the British army m 1793 In 

1794 he took part m operations in Holland and Westphalia In 

1795 he served undei Sir Ralph Abercromby m San Domingo He 
spent the years 1800-0; at the Royal Military college, and then 
served in Hanover under Lord Cathcart In Nov 1807 jbe went to 
Dublin as assistant-quartermaster general, being transferred suc- 
cessively to Limerick and the Curragh He joined the army m the 
Peninsula in 1608 and acted as quartermaster general to General 
(afterwards Viscount) Beresford in the reorganization of the 
Portuguese armv He served throughout the Peninsular War, be- 
ing present at Busaco, Albuera, Badajoz, Salamanca, Vitoria, the 
Pyrenees, the Nivelle, the Nive and Toulouse He was made a 
KCB m 1815 He remained in Portugal until 1816 In 1819 he 
became major general and in 1837 lieutenant general From 1829 
he was colonel of the 51st Foot 

Sii Bcran m beg-n hii carcci as colon nl admmi'dritoi in 1820 
as governor ot \nnsrui In 112^ he w v *i i’i»iu>cd *o Dinner in 
i n d Lwqu'bo 'Iilii in a disturbed condition owing 10 1 n^iig 
among the s'>us ( orsequeet on nit, cmiitipilion i , o\e v ent m 
Greet Britain In 183 lie i rricd out t he am lgarr 1 1011 01 Bir- 
bue with the other coi rb^s the whole louring the colons 01 
British Gi una 01 \ Inch D Uilnn v i- fust gonnu’- lhe 10 r 
veir, of his govi rnortlnp 111 C ipt Colons (in {4-387 sstie of gu > 
urpoitmct. in he h'slois ot South Vlrici 1 he; s ltnissul the 
-bohtioi Oi shsiis he c'^biisl i.ienc ot ■» ligili'ise count! led 
nuimcju' counci’s m Capi Colonv, the Iii.l greit Kafir wn and 
tin btgirmi lg o' the Greit Ire*. lhe hrmitss inti tu. ice 01 h'-> 
mmin ‘•ti itun son il t roitlnil -upporL of the lSmi'-h - id Dutch 
colonM« lhe ereiLCi pirc of -833 si as octapnd in rmel’ing an 
u iprosokco ins isinn of the c-icm holders o r the colon; o, Xo-a 
Kanrs To prolttL the mhahilants of tlie eastern piosance ^11 Btn- 
janun extended the uoundi-v r/ ihe 1 olonv to the Kti riser and 
erected military posts m the distnet, allowing the Xosa to remain 
under British supervision But Lord Glenelg, secretary for the col- 
onies 11 the second Melbourne id mmeti Mion adopted the view 
tliai the Karns nad hem the suLi nv 0! astern itic miusbrc In a 
desiutch d.it"d Dec -»G, 1835, lie in-itruud DLrbm to gist up 
the newly annexi d termors At tlv 1 >. lire tin c W \ndnt. ^iolIv 
cistrom, B irt (1702-1864), wa«- appoiiuea huiuiint go 11 nor 
ftrr the eastern nrovinres of the colony to errr; oul he polnv 
of the home. Government, in which tin. Kafir chi is s eie be Pc J >s 
being 011 tci ms of full equahts will Eurorx uv> Gne rt-ult of the 
new poliey was to reeicale a state of msccu-iu, bou'i m g on an 
archy, m the eastern province, and this condition was one of 
the causes of the Great Trek of the Dutch farmers which began 
in 1S36 In various despatches D’Urban justified his position, 
characterizing the trek as due to “insecurity of life and property 
occasioned by the recent measures, inadequate compensation for 
the loss of the slaves, and despair of obtaining recompense for the 
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ruinous losses by the Kahr invasion ” {See South Africa, Union 
or, and Cape Province ) D’Urban was relieved of his office (May 
1, 1837), but remained governor until the arrival of his successor, 
Sir George Napier, in Jan 1838 

During his governorship Sir Benjamin helped the British settlers 
at Port Natal, who m 1835 named their town D’Urban (now writ- 
ten Durban) m his honour, but his suggestion that the district 
should be occupied as a British possession was vetoed by Lord 
Glenelg D’Urban remained in South Africa until April 1846 In 
1840 he was made a G C B , and m 1842 declined a high military 
appointment in India offered him by Sir Robert Peel In Jan 
1847 he took up command of the troops in Canada, and held it at 
the time of his death at Montreal on May 25, 1849 

DURBAN, a seaport on the coast of Natal, Union of South 
Africa, situated in 29 0 52' S , 31° 1' E , just south of the Um 
gem river It is 6,992 nautical miles from London by the West 
Coast route, and 7,785 via Suez Owmg to its low latitude and 
proximity to the Mozambique current, its climate is humid and 
sub tropical The mean annual temperature is about 70°, and the 
temperature ranges, both daily and annual, are comparatively 
small The monthly means for July and January are 64 6° and 
76 6°, the mean minimum for July being 523° and the mean maxi- 
mum for January 84 Rains mostly fall in the summer months, 
October to March inclusive, the annual rainfall is just over 40 
inches The dry season, however, is not so marked here as it is 
further inland, the six winter months receiving 29% of the total 
rainfall The average number of rainy days is between no and 
1 18 The relative humidity is high, making the climate rather en- 
ervating, a fact that is probably reflected by the large number of 
jinrickshas, drawn by Zulus, which ply for hire in the streets 
The health of the town is good, though malaria is liable to occur 
in the summer, and in 1926-27 there was a serious epidemic of 
dengue fever 

Durban is the largest urban centre m Natal, and is exceeded m 
the union only by Johannesburg and Capetown In 1936 the 
population consisted of 95,033 Europeans (104,976 in 1941), 
68,698 natives, 88,226 Asiatics and 7,649 “coloured” (mixed), 
making a total of 259,606 The town is built near the shores of 
' hat \ .*& originally a shallow lagoon, 8 sq mi in extent, cut off 
rom t^c sea by a line of ancient partially consolidated sand dunes 
I lie northern end of this barrier, known as the Bluff, 195 ft high, 
o\cilooK.s the narrow entrance to the lagoon On the northern side 
01 -in cp’ ranee is a low sandy spit, called the Point The main busi- 
ness p 11 c of the city is laid out on a low lying sandy tract on the 
north <> id northwestern side of the bay (2 e , the lagoon) In West 
street aic most of the principal shops, the theatre, and, at the 
western end, a large technical college, near which is a colossal stat- 
ue ot the late Louis Botha m the dress of a Boer general, erected 
b\ citizens of Durban About the middle of West street is a rec- 
tangular area occupied by gardens and a large war memorial 
\long the West street side of this open space is the general post 
office , while on the opposite, southern side, is a hotel and an 1m- 
poiing block of insurance offices The western flank is occupied by 
shops, at d on the eastern side is a block of buildings containing 
Lhe town hall, municipal offices, public library and art gallery The 
town hall has an assembly room, which is capable of accommo- 
dating 3,000 people, and which is fitted with a fine organ The art 
gallery has some good pictures by modern British painters The 
border of the lagoon is laid out as an esplanade, and is known as 
the Victoria embankment It forms a picturesque walk, lined with 
palms About the middle is an equestnan statue of Dick King, 
commemorating his famous nine days ride to Grahamstown (600 
mi ) to obtain relief when Durban was besieged by the Boers m 
1842 

The Harbour — The area about the Point is occupied by har 
bour works loading sheds, etc Here also is a memorial to Vasco 
da Gama Owing to the presence of sandbanks it was originally 
difficult for any but smallejr craft to enter the lagoon The entrance 
has, however, been greatly improved A wall has been constructed 
from the end of the Bluff for about 2,000 ft out to sea Nearly 
parallel with this the North pier was carried out to the same 
distance from the Point The narrow entrance thus formed is kept 
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free from sand by the tidal scour and by dredging The depth at 
L W O S T is about 37 ft , and the average rise of a spring tide 
is 4 ft ix inches 

Along the lagoon side of the Point are the sheds and ■wharves, 
of which there are about 3 mi The depth alongside ranges from 
-3 to 34 ft For coaling purposes electrically driven belt and 
bucket transporter appliances have been installed at the Bluff, 
capable of coaling five ships simultaneously Oil depots exist 
near by 

For repairs there is a floating dock capable of lifting 8,500 
tons, and a patent slip capable of lifting craft up to 150 tons 
At the southwestern end of the bay, near Congella, is a graving 
dock, 1,150 ft long and 110 ft broad The depth of the entrance 
channel is 32 ft 

Not far away is the largest gram elevator m South Africa, 
with a storage capacity of 42,000 tons 
Extensive harbour dev elopments, which expanded the capacity 
of the port, -were completed during World War II A large marine 
airport was opened in April 1940 
Homes and Recreation — Behmd the business section rises a 
sharp ridge, the Berea, which runs m a more or less northerly 
direction until it meets the Umgem rivet, where the Dwyka con 
glomerate, of which it is formed, is quarried for road metalling 
and harbour works The Berea is the favourite residential quarter, 
and building sites are, therefore, dear Most of the houses stand 
in their own grounds, surrounded by trees and shrubs, flowers and 
lawns The streets are lined with the beautiful flamboyant tree, 
which is sharply restricted to the coastal strip ot Natal The gen 
eral appearance of this quarter, and the views out to sea are very 
pleasing A bridge was constructed across the mouth of the Um- 
gem 

On some of its other sides the town is hemmed m by a zone 
of Indian settlements, with squalid huts, untidy surroundings and 
sanitary conditions which could not be regarded as being satis- 
factory On the sea front, north of the harbour, and stretching in 
the direction of the Umgem, is a large esplanade, with its accom 
pamment of hotels, bathing conveniences, bandstands, etc Near'* 
its northern end is a capacious concert hall, built m 1924 Be- 
tween this and the river is an area of open beach and sand dunes 
A part of the latter is occupied by the country club and its golf 
links and tennis courts Durban is one of the most important 
seaside holiday resorts m South Africa Many people from the 
high country inland come down during the winter for relaxation, 
and to escape the severe frosts During July important race meet- 
ings are held here 

Public Services — The town is well supplied with public serv- 
ices It has a good water supply, obtained from a large reservoir 
on the Umlaas river, a water-borne sewage, electric light and a 
good tram service The botanical gardens on the lower slopes of 
the Berea contain a fine collection of plants, more tropical in 
character than those in most other parts of South Africa There 
are several other open spaces, such as Albert park, between West 
street and the bay, Mitchell park, Bulwer park, etc Opportuni- 
ties for sport are provided by a race course, near the centre of 
the town, polo and football grounds and golf links Near the 
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condole porL between Ease Lonuon and Deugoa bay, auu tliai 
there is a comparatively easy way leading inland Much of its 
trade is with the Transvaal and Orange Free State It also deals 
with practically all the overseas trade of Natal Among its chief 


exports are maize from the high veld, coal for bunking and ex- 
port from the Natal coalfields, wattle bark from the midlands of - 
Natal, and wool It is also the chief focus of the sugar industry 
which occupies most of the coastal belt of Natal Durban is 
second only to Capetown as a shipping centre in the union In 
i 939, 1,699 vessels entered the harboui, with a total tonnage of 
6,7^0 390, and m 1938-39 6j 566 passengers landed or embarked 
at Durban The port played a veiy important part on the supply 
route to the middle east and India during World War II Durban 
is also the centre of the whaling activities on this coast The 
season lasts from May to November, and a whaling station has 
been established on the seaward side of the Bluff The oil is used 
by local soap factones The establishment of industries in the 
town is favoured by the plentiful supplies of coal, water, electric- 
ity and local labour thit aie available, and by the facilities for 
importing and exporting raw material and finished products 
Land is being reclaimed at the southwestern end of the bay, and 
is quickly taken up for industrial development Among the Indus 
tries already established are those dealing with the production of 
soap, matches, jams and preserves, biscuits, furniture, etc 
See G Russell, History of Old Durban (to i860) (Durban, 1899) , 
Fifty Years 0} Municipal History, compiled for the Corporation b> 
the town clerk, 1904, South Africa Year Book (R U S , Ho F ) 
DURBAR, a term in India for a court or levee, from the 
Persian darbar A durbar may be either a council for administer 
mg affairs of state, or a purely ceiemomal gathering In the 
former sense the native rulers of India in the past received vis 
itors and conducted business in durbar A durbar is the execu- 
tive council of a native state In the latter sense the word has 
come to be applied to great ceremonial gatherings like Lord Lyt- 
ton’s durbar for the proclamation of the queen empress in India 
m 1877, or the Delhi durbar of 1911 
DUREN, a town in Rhenish Prussia, Germany, on the right 
bank of the Roer, 19 mi E from Aix-la-Chapelle on the mam line 
of railway to Cologne Pop (1939) 45,441 The Gothic St 
Annakirche is said to contain a portion of the head of the saint, 
to the shrine of which frequent pilgrimages are made There are 
several high grade schools, and, in the town hall, a collection of 
antiquities It is the seat of considerable manufactures, notably 
cloth, paper, flax spinning, carpet, artificial wool, sugar, beer and 
spirits, iron wares, needles, machinery, glass 
Duren derives its name from the* dura or durta, assemblies 
held by the Carolingians m the 8th century It received civic 
rights early m the 13th century Hypothecated by the emperor 
Frederick II to Count William of Julich, it became incorpo- 
rated with the duchy of that name, and with it passed to Prussia 
in 1816 

DURENE (1,2,4,5-tetramethylbenzene) CbH 2 (CH 3 ) 4 ,ahydro- 
carbon occurring in the light oils of coal tar and prepared by the 
action of methyl iodide on brompseudocumene or 4,6 dibrom-me- 
ta xylene, in presence of sodium , or by the action of methyl 
chloride on toluene, in presence of anhydrous aluminium chlo 
ride It crystallizes in plates, having a camphorhke smell, melting 
at 7g-8o°C and it boils at 189-191 °C 
DURER, ALBRECHT (1471-1528), German painter, 
d 1 sman and engraver, was born at Nuremberg on May 21, 

, 1 Albrecht Durer the elder, born at Gyula, Hungary, in 1427, 

■ 1 1 oldsmith by trade, and settled soon after the middle of the 
' untury m Nuremberg He served as assistant under a 

> ' ' goldsmith of the city, Hieronymus Holper, and in 1468 
1 ‘ i» his master’s daughter Barbara, the bridegroom being 40 
i'll bride 15 years of age They had 18 children, of whojjj. 
v i t was the second Durer painted the portrait of his 
■ 1 (.who died in 1502) twice, m 1490 and again in 1497 The 
1 r m of these is in the Uffizi at Florence, of the latter, four 
\i 11 o exist, that on the National Gallery, London (formerly 
1 1 i'i. 1 \shburton Northampton collection) having the best claim 

■ ii l inality 

lhe young Albrecht was his father’s favourite son, and was 
apprenticed at the age of fifteen and a half to the pnncipal 
painter of the town, Michael Wolgemut 1 Wolgemut furnishes,^ 
complete type of the German painter of that age There were) 
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produced in the workshop of Wolgemut a great number of 
woodcuts for book illustration We cannot with certainty identify 
any of these as being by the prentice hand of the young Durer 
Authentic drawings done by him in boyhood, however, exist, 
including one in silver point of his own likeness at the age of 13 
in the Albertina at Vienna, and others of two or three years later 
in the print room at Berlin, at the British Museum and at Bremen 
At the end of Ins apprenticeship in 1490 he entered upon the 
usual course of travels — the 11 anderjahrc — of a German youth 
It had at one time been his father’s intention to apprentice him 
to Martin Schongauer of Colmar But after travelling two years 
in various parts of Germany, the young Durer arrived at Colmar 
in 1492, only to find that Schongauer had died the previous year 
He was received kindly by three brothers of the deceased master 
established there, and afterwards, still in 1492, by a fourth brother 
at Basle Under them he evidently had some practice both in metal 
engraving and m furnishing designs for the woodcutter There 
is m the museum at Basle a wood block of St Jerome executed 
by him and elaborately signed on the back with his name This 
was used m an edition of Jeromes letters printed in the same 
city in 1492 In the early part of 1494 he was working at Stras 
bourg, and returned to his home at Nuremberg immediately 
after Whitsuntide in that year Of works certainly executed by 
him during his years of travel there are extant, besides the Basle 
wood-block, only a much injured portrait of himself, dated 1493 
and originally painted on vellum but since transferred to canvas 
(this is the portrait of the Felix Goldschmid collection) , a minia- 
ture painting on vellum at Vienna (a small figure of the Child 
Christ) , and some half a dozen drawings, of which the most 
important are the characteristic pen portrait of himself at Er 
langen, with a Holy Family on the reverse much in the manner 
of Schongauer, another Holy Family in nearly the same style 
at Berlin, a studj from the female nude in the Bonnat collec 
tion, a man and woman on horseback in Berlin, a man on horse- 
back, and an executioner about to behead a young man, at the 
British Museum, etc These drawings all show Durer intent 
above all things on the sternly accuiate delineation of ungentral- 
ued individual forms by means of strongly accented outline and 
shadings curved, somewhat like the shadings of Martin Schon 
gauer’s engravings, so as to follow their modellings and. roundness 
Within a few weeks of his return (July 7, 1494) Durer was 
married, according to an arrangement apparently made between 
the parents during his absence, to Agnes Frey, the daughter of 
a well to do merchant of the city By the autumn of the same 
year he must have made an excursion of some months to Italy 
The evidences of this travel consist of (1) some fine diawings, 
three of them dated 1494 and others undated, but plainly of the 
same tune, in which Durer has copied, or rathei boldly trans 
lated into his own Gothic and German style, two famous engrav 
ings by Mantegna, a number of the “Tarocchi” prints of single 
figures which pass erroneously under that master’s nime, and 
one by yet another minor master of the North-Itahan school, 
with another drawing dated 1495 and plainly copied from a lost 
original by Antonio Pollaiuolo, and yet another of an infant 
Christ copied in 1405 from Lorenzo di Credi, (2) several land 
scape drawings done m the passes of Tirol and the Trcntino, 
(3) (wo or three drawings of the costumes of Venetian courtesans, 
one of which is used in his great woodcut Apocalypse senes of 
149S, (4) a general preoccupation from this date with the prob 
lems of the female nude, treated in a manner for which Italy 
only could have set him the example, and (5) the clear lmplica 
tion contained in a letter written from Venice in 1506 that he 
iftd been there already 11 years before Some time m 1495 
Diner must have returned from this first Italian journey to his 
home in Nuremberg, where he seems to have lived for the next 
ten years 

The hour when Durer, the typical artist of the German nation, 
attained maturity was one of the most pregnant in the history 
of his race It was the crisis, m northern Europe, of the transition 
between the middle ages and our own The art of printing had 
been invented m good time to help and hasten the new movement 
of men’s mmds Nor was it by the diffusion of written ideas only 


that the new art supplied the means of popular enlightenment 
Along with word printing, or indeed in advance of it, there had 
sprung into use another kind of printing, picture printing, or what 
is commonly called engraving Just as books were the means 
of multiplying, cheapening and disseminating ideas, so engravings 
on copper or wood were the means of multiplying, cheapening 
and disseminating images which gave vividness to the ideas, or 
served, for those ignorant of letters, m their stead The genius 
of Albrecht Durer cannot be rightly estimated without taking into 
account the position which the aits of engraving on metal and on 
wood thus held in the culture of this time He was indeed pro- 
fessionally and in the first place a painter, but throughout his 
career a great, and on the whole the most successful, part of his 
industry was devoted to drawing on the block for the wood- 
cutter or engraving with his own hand on copper Nuremberg 
was a favourable home for the growth and exercise of his powers 
Of the free imperial cities of central Germany, none had a greater 
historic fame or a more settled and patriotic government Nurem 
berg had imported before the close of the 15th century a fair 
share of the new learning of Italy, and numbered among her 
citizens distinguished humanists like Hartmann Schedel, Sebald 
Schreier, Willibald Pirkheimer and Conrad Celtes From associ 
ates like these Durer could imbibe the spirit of Renaissance 
culture and research, but the external aspects and artistic tra- 
ditions which surrounded him were purely Gothic, and he had to 
work out for himself the s t> le and form language fit to express 
what was in him During the first seven or eight years of his 
settled life in his native city from 1495, he betrays a conflict 
of artistic tendencies as well as no small sense of spiritual strain 
and strife His finest work in this period was that which he 
provided for the woodcutter After some half dozen miscellaneous 
single prints — “Samson and the Lion,” the “Annunciation,” the 
“Ten Thousand Martyrs,” the “Knight and Men-at arms,” the 
“Men’s Bath,” etc — he undertook, and by 1498 completed, his 
famous series of 15 great designs for the Apocalypse Founding 
himself to some extent on traditional motives, Durer conceived 
and carried out a set of designs in which the qualities of the 
German late Gothic style, its rugged strength and restless vehe- 
mence, its love of gnarled forms, writhing actions and agitated 
lines, are fused by the fire of the young master’s spirit into vital 
combination with something of the majestic power and classic 
severity which he had seen and admired in the works of Man 
tegna Of a little later date, and of almost as fine a quality, 
were the first seven of a large senes of woodcuts known as the 
“Great Passion”, and a little later again (probably after 1500), 
a series of 11 subjects of the Holy Family and of saints singly 
or m groups then, towards 1504-05, came the first 17 of a set 
illustrating the life of the Virgin neither these nor the "Great 
Passion” were published till several years later 
In copper engraving Durer was at the same time diligently 
training himself to develop the methods practised by Martin 
Schongauer and earlier masters mto one suitable for his own self- 
expression He contented himself for the most part with Ma- 
donnas, single figures of scripture or of the saints, some nude 
mythologies founded upon the impressions received m Italy, and 
groups, sometimes bordering on the satirical, of humble folk and 
peasants In the earliest of the Madonnas, the “Virgin with the 
Dragon fly” (1495-96), Durer has thrown something of his own 
rugged energy into a design of the traditional Schongauer type 
In examples of a few years later, like the “Virgin with the 
Monkey," the design of Mother and Child clearly betrays the 
influence of Italy and specifically of Lorenzo di Credi On the 
other hand, he treats the subjects of the “Prodigal Son” and “St 
Jerome in the Wilderness” m an almost purely northern 
spirit In the nudes of the next four or five years, which in- 
cluded a “St Sebastian,” the so-called “Four Witches” (1497), 
the “Dream” or “Temptation,” the “Rape of Amymome,” and 
the “Jealousy” or “Great Hercules,” Venetian, Paduan and 
Florentine memories are found, m the treatment of the human 
form In these early engravings the highly wrought landscape 
backgrounds, whenever they occur, are generally the most satis 
lying feature This feature reaches a climax of beauty and 
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elaboration in the large print of “St Eustace and the Stag,” 
while the figures and animals remain still somewhat ciamped and 
immature In the first three or four years of the 16th century 
we find Durer in his gra\cr work still contending with the prob 
lems of the nude, but now with added power, though by varying 
methods Thus the “Nemesis,” belonging probably to 1503, is a 
marvellously wrought piece of quite unflinching realism in the 
rendering of a common type of mature, muscular, unshapely 
German womanhood The conception and attributes of the figure 
are taken, as has lately been recognized, from a description m 
the “Manto” of Pohtian the goddess, to whose shoulders are 
appended a pair of huge wings, stands like fortune on a revolving 
ball, holding the emblems of the cup and bridle, and below her 
feet is spread a rich landscape of hill and valley In the “Adam 
and Eve” of 1504 we find Durer treating the human form m an 
entirely opposite manner, constructing it, that is, on punciples 
of abstract geometrical proportion The Venetian painter etcher, 
Jacopo de Barban, whom Durer had already, it would seem, met 
m Venice in 1494-95, and by the example of whose engravings 
he had already been much influenced, came to settle for a while 
m Nuremberg in 1500 He was eomersant to some extent with 
the new sciem.es of perspective, anatomy and proportion, which 
hid been making their way for years past in Italy, and from him 
it is likely that Durer received the impulse to similar studies and 
speculations At any rate a whole series ot extant drawings 
enables us to trace the German gradually working out his own 
ideas of a canon of human proportion in the composition of his 
famous engraving of “Adam and Eve” (1504), which at first, 
as a drawing in the British Museum proves, had been intended 
to be an Apollo and Diana conceived on lines somewhat similar 
to one of Barban’s Two or three other technical masterpieces 
of the engraver’s art, the “Coat-of Arms with the Skull,” the 
“Nativity,” with its exquisite background of ruined buildings, 
the “Little Horse” and the “Great Horse,” belong to 1505 
The pictures of this earlier Nuremberg period are not many 
in number and not verv admirable Among the earliest seem to 
be two examples of a method practised in Italy especially by the 
school of Mantegna, but almost without precedent m Germany, 
that of tempera painting on linen One of these is the portrait 
of Frederick the Wise of Saxony, formerly in the Hamilton 
collection and now at Berlin, the second, much disfigured by 
restoration, is the Dresden altar piece with a Madonna ind Child 
in the middle and St Anthony and St Sebastian in the wmgs 
A mythology reminiscent of Italy is the “Hercules and the Stym 
phalian Birds ’ m the Germanic museum at Nuremberg, founded 
directly upon the “Hercules and Centaur Nessus” of Pollaiuolo, 
now at New Haven, Conn , U S A Of portraits, besides that of 
his father already mentioned as done m 1497, there is his own 
of 1498 at Madrid Two totally dissimilar portraits of young 
women, both existing m duplicate examples, for each of which 
has been claimed the name Furlegenn, that is, a member of 
the Furleger family at Nuremberg, belong to nearly the same 
time Other panel portraits of the period are three small ones 
of members of the Tucher family at Weimar and Cassel, and 
the striking, restlessly elaborated half-length of Oswald Krel at 
Munich In some devotional pictures of the time Durer seems to 
have been much helped by pupils, as m the two different compo 
sitions of the Maries weeping over the body of Christ preserved 
respectively at Munich and Nuremberg Two examples of high 
value are the Paumgartner altar piece at Munich, with its ro 
mantically attractive composition of the Nativity with angels 
and donors in the central panel and the fine armed figuies of St 
George and St Eustace on the wmgs, and the “Adoration of the 
Magi” in the Uffizi at Florence 

In the autumn of 1505 Durer journeyed for a second time to 
Venice, and stayed there until the spring of 1507 One of the 
motives for this journey was the prospect of a commission for 
an important picture from the German community settled at 
Venice, who had caused an exchange and warehouse — the 
Fondaco de’ Tedeschi — to be built on the Grand canal, and who 
Were then desirous of dedicating a picture in the church of St 
Bartholomew The picture painted by Durer on this commission 


was the “Adoration of the Virgin,” better known as the “Feast 
of Rose Garlands”, it was subsequently acquired by the emperor 
Rudolf II , and carried as a thing beyond price upon men’s 
shoulders to Vienna, it now exists in a greatly injured state 
in the State museum in Prague Ot all Durer’s works, it is 
the one in which he most deliberately nv tiled the combined 
splendour and playfulness of certain phases of Italian art A 
similar festal intention m design and colouring, with similar 
mastery in passages and even less sense of harmonious relations 
in the whole, is appaient in a second important picture painted 
by Durer at \emce, “The Virgin and Child with the Goldfinch,” 
formerly in the collection of Lord Lothian and now at Berlin 
A “Christ disputing with the Doctors” of the same peiiod, in 
the Barbermi gallery at Rome, is recorded to have cost the 
painter only five da} s’ labour The most satisfying of Durer’s 
paintings done in Venice are the admirable portrait of a young 
man at Hampton Court (the same sitter reappears m the ‘Teast 
of Rose Garlands’ ), and two small pieces, one the head of a 
brown Italian girl modelled and painted with real breadth and 
simplicity formerly in the collection of Mr Reginald Cholmon- 
deley and now at Berlin, and the small and very striking little 
"Christ Crucified ’ with the figure relieved against the night sky, 
which is preserved in. the Dresden gallery and has served as 
model and inspiration to numberless later treatments of the 
theme An interesting, rather fantastic, portrait of a blonde 
girl wearing a wide cap, now m the Berlin museum, is dated 
1507 and may have been done m the early months of that 
year at Venice A portrait of a Venetian woman, discovered in 
i9'>4 at Vienna, belongs to this period, and possibly also the 
famous portrait of himself at Munich bearing a false signature 
and date, 1500 In the latter the artist modified his own line- 
aments according to a preconceived scheme of facial proportion, 
so that it must be taken as an ideal rather than a literal present- 
ment of him 

From the spring of 1507 until the summer of 1520, Durer 
was again a settled resident m his native town Except the bril- 
liant existences of Raphael at Rome and of Rubens at Antwerp 
and Madrid, the annals of art present the spectacle of few more 
honoured or more fortunate careers His reputation had spread 
all over Europe He was on terms of friendship or friendly com- 
munication with all the first masters of the age, and Raphael 
held himself honoured in exchanging drawings with Durer In 
his own country, all orders of men, from the emperor Maximilian 
down, delighted to honour him, and he was the familiar com 
panion of chosen spirits among the statesmen, humanists and 
reformers of the new age His temper and life seem to have 
been remarkably free from all that was jarring, jealous and 
fretful, unless, indeed, we are to accept as true the account of 
his wife’s character which represents her as an incorrigible shrew 
and skinflint The name of Agnes Durer was for centuries used 
to point a moral, and among the unworthy wives of great men 
the wife of Durer became almost as notorious as the wife of 
Socrates It is to be noted that neither m Durer’s early corre- 
spondence with his intimate friend, Willibald Pirkheimer, nor 
anywhere m his journals, does he use any expression of tender- 
ness or affection for his wife, only speaking of her as his house- 
mate and of her help m the sate of his prints, etc But it is fair 
to remember in her defence that Pirkheimer, when he denounced 
her in the letter which forms the basis of these imputations, 
was old, gouty and peevish, and that the immediate occasion of 
his outbreak against his friend’s widow was a fit of anger because 
she had not let him have a pair of antlers out of the property 
left by Durer Aftei her husband s death Agnes Durer behaw>d 
with generosity to his brothers 

The 13 or 14 years of Durer’s life between his return from 
Venice and his journey to the Netherlands (spring 1507-mid- 
summer 1520) may be divided according to the classes of work 
with which he was principally occupied The first five years, 
1507-11, are pre eminently the painting years of his life In 
them he produced what have been accounted his four capital 
works in painting, besides several others of minor importance 
The first is the “Adam and Eve” dated 1507, two version? Of 
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which exist one in Florence it the Pitti pahce, the other, which 
is generally allowed to be the original at Madrid To 1508 
belongs the life sized ‘ Virgin with the Ins,” a pieee remarkable 
for the fine romantic invention of its background, but plainly 
showing the hand of an assistant perhaps Hans Baldung, in its 
execution the best veision is in the National gallery, at London, 
an inferior one in the Rudolphinum at Prague In 1508 
Durer returned to a subject which he had already treated in an 
early woodcut, the “Massacre of the Ten Thousand Martyrs of 
Nicomedia” The picture, painted for the elector Frederick of 
Saxony, is now in the Imperial gallery it Vienna In 1509 fol- 
lowed the “Assumption of the Virgin” with the Apostles gath 
cred about her tomb, a rich altai piece with figures of saints 
and portraits of the donor and his wife in the folding wings, 
executed for Jacob Heller, a merchant of Frankfurt, m 1509 
This altar-piece was afterwards replaced at Frankfurt (all except 
the porlrals of the donors, which remained behind) by a copy, 
while the original was transported to Munich, where it perished 
by hie in 1674 In ijii was completed another famous painting, 
multitudinous in the number of its figures though of very 
moderate dimensions, the “Adoration of the Trinity by all the 
Saints ” now at Vienna 

In the meantime Durer had added a few to the number of 
his line engravings and had completed the two woodcut series 
of the “Great Passion,” begun about 1498-99, and the “Life of 
the Virgin ” In 1511 these two works were brought out for the 
first time, and the Apocalypse series in a second edition, and 
for the next three years, 1511-14, engraving both on wood and 
copper, but especially the latter, took the first place among 
Durer's activities Besides such fine single woodcuts as the 
“Mass of St Gregory," the “St Christopher,” the “St Jerome," 
and two Holy Families of 1511, Durer published in the same 
year the most numerous and popularly conceived of all his wood 
cuL senes, that known from the dimensions of its 37 subjects 
as the "Little Passion” on wood, and m the next year, 1512, 
a set of 15 small copper-engravings on the same theme, the 
“Little Passion” on copper Both of these must represent the 
labour of several preceding years one or two of the “Little 
Passion” plates, dating back as far as 1507, prove that this series 
at least had been as long as five years m his mmd In thus 
repeating over and over on wood and copper nearly the same 
incidents of the Passion, qjr again m rehandling them in yet 
another medium, as m the highly finished senes of dnwmgs 
known as the “Green Passion” m the Albertina at Vienna, Durer 
shows an inexhaustible variety of dramatic and graphic invention, 
and is never betrayed into repeating an identical action or motive 

In 1513 and 1514 appeared the three most famous of Durer’s 
works m copper-engraving, “The Knight and Death” (or simply 
“The Knight,” as he himself calls it, 1513), the “Melancolia” 
and the "St Jerome in his Study” (both 1514) These are the 
masterpieces of the greatest mind which ever expressed itself in 
this form of art The idea at the bottom of the “Knight and 
Death” seems to he a combination of the Christian knight of 
Erasmus’s Enchiridion mbits Clmstiant with the type, traditional 
in mediaeval imagery, of the pilgrim on his way through the 
worlds, The “Melancolia," numbered “1” as though intended to be 
the first of a senes, with its brooding wmged genius sitting 
dejectedly amidst a litter of scientific instruments and symbols, 
is hard to interpret in detail, but impossible not to recognize in 
general terms as an embodiment of the spirit of intellectual 
research (the student’s “temperament” was supposed to be one 
with the melancholic), resting sadly from its labours m a mood 
lassitude and defeat Comparatively cheerful beside these 
two is the remaining subject of the student saint reading jn 
lps chamber, with his dog and domestic lion resting near him, 
and a marvellous play of varied surface and chequered hgbt 
on the floor and ceiling of bis apartment and on all the objects 
which it contains Besides these three masterpieces of line- 
engravmg, the same years, ,151 a-x$, found Dbrer occupied with 
hjs most important experiments in etching, both in dry-point 
(“The Holy Family and Saints” and the “St Jerome in the 
Wilderness”) and with the acid hath At the same time he was 


more taken up than ever, as is proved by the contents of a 
sketch book at Dresden, with mathematical and anatomical 
studies on the proportions and structure of the human frame 
A quite different kind of study, that of the postures of wrestlers 
in action, is illustrated by a little-known series of drawings, still 
of the same period, at Vienna Almost the only well authenticated 
painting of the time is q “Virgin and Child” in the Imperial 
museum at Vienna The portraits of the emperors Charles the 
Great and Sigismund (1512), m their present state at any rate, 
can hardly be recognized as being by the master’s hand An in- 
terval of five years separates the Vienna “Madonna” from the 
two fine heads of the apostles Philip and James in the Uffizi at 
Florence, the pair of boys’ heads painted m tempera on hnen 
in the Bibliothfeque N itionale at Paris, the “Madonna with Lhe 
Pink” at Augsburg, and the portrait of Wolgemut at Munich 
all of 1516 Among engravings of the same time are three 
Madonnas, the apostles Thomas and Paul, a bagpiper and two 
peasants dancing, and three or four experiments in etching on 
plates of iron and zme In wood engraving his energies were 
almost entirely given to his share in the great decorative schemes 
commanded by the emperor Max m his own honour namely, 
the Triumphal Gate and the Triumphal March or Procession A 
third and smaller commemorative design, the Triumphal Car, 
originally designed to form part of the second but in the end 
issued separately, was entirely Durei’s own work \ far more 
successful effort of his genius is to be found in the marginal 
decorations done by him in pen for the emperor’s prayer-book 
This unequalled treasuie of German art and invention has been 
broken up, the part executed by Durer being preserved at Munich, 
the later sheets, which were decorated by other hands, having 
been transported to Besangon Durer’s designs, drawn with the 
pen in pale lilac, pink and green, show an inexhaustible richness 
of invention and an any freedom and playfulness of hand 
beyond what could be surmised from the sternness of those 
studies which he made direct from life and nature 
All these undertakings for his imperial friend and patron 
ceased with the emperor’s death in 1519 A portrait drawing by 
the master done at Augsburg a few months previously, one of 
his finest works, served him as the basis both of a commemo 
ratne picture and a woodcut In line engravings we have four 
more Madonnas, two St Christophers, one or two more peasant 
subjects, the well known St Anthony with the view of Nurem- 
berg in the background, and the smaller of the two portraits of 
the cardinal elector of Mainz, and m wood-engravmg several 
fine heialdic pieces, including the arms of Nuremberg 
In the summer of 1520 he set out for the Netherlands, to- 
gether with his wife and her maid, in order to be present at the 
coronation of the young emperor Charles V , and if possible to 
conciliate the good graces of the all powerful regent Margaret 
He journeyed by the Rhine, Cologne, and thence by road to 
Antwerp, where he was handsomely received, and lived m what- 
ever society was most distinguished, including that of Erasmus 
of Rotterdam Besides his written notes, interesting traces of 
his travels exist m the shape of the scattered leaves of a sketch- 
book filled with delicate drawings in silver point, chiefly views 
of places and studies of portrait and costume Several of his 
finest portrait-diawmgs m chalk or charcoal, including those of 
his brother artists Lucas Van Leyden and Bernard Van Orley, 
as well as one of two fine portrait paintings of men belong to 
the period of this journey So does a magnificent drawing of a 
head of a nonagenarian with a flowing beard who sat to him at 
Antwerp, together with a picture from the same head in the 
character of St Jerome, the drawing is now at Vienna, the 
picture at Lisbon Besides going to Aachen for the coronation, 
he made excursions down the Rhine from Cologne to Nun 
wegen, and back overland by Hertogenbosch, to Brussels, to 
Bruges and Ghent, and to Zealand with the object of seeing a 
natural curiosity, a whale reported ashore The diary contains 
a passionate outburst of sympathetic indignation at the supposed 
kidnapping of Luther by foul play on his return from the diet 
of Worms Without being, properly speaking, a reformer, Durer 
in his art and his thoughts was the incarnation of those qualities 
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of the German character and conscience which resulted in the 
Reformation, and, personally, with the fathers of the Reforma 
tion he lived in the warmest sympathy 

. 0n I? 1 ? I2 ’ IS , 21 ’ P urer reached home again Drawings of 
this and the immediately following years prove that on his return 
his mind was full of schemes for religious pictures There exist 
fine drawings for a “Lamentation over the body of Christ” 
an Adoration of the Kings,” and a “March to Calvary”, of the 
last named composition, besides the beautiful and elaborate pen 
and ink drawing at Florence, three still more highly wrought 
versions in green monochrome exist, whether any of them are 
certainly by the artist’s own hand is matter of debate But no 
religious paintings on the grand scale, corresponding to these 
drawings of 1521-24, were ever carried out The artist allowed 
much of his time and thoughts to be absorbed m the preparation 
of his theoretical works on geometry and perspective, proportion 
and fortification Like Leonardo, but with much less than 
Leonardo’s genius for scientific speculation and divination Durer 
was a confirmed reasoner and theorist on the laws of nature and 
natural appearances The consequence was that in the last and 
ripest years of his life he produced as an artist comparatively 
little In painting there is the famous portrait of Hieronymus 
Holtzschuher at Berlin This and the Antwerp head of Jerome 
are perhaps the most striking examples of Durer’s power of 
forcing into subordination to a general impression such a multi- 
plicity of insistent detail as would have smothered any weaker 
conception than his To the same period belong a “Madonna 
and Child” at Florence, and finally, still in the year 1526, the 
two famous panels at Munich embodying the only one of the 
great religious conceptions of the master’s later years which he 
lived to finish These are the two pairs of saints, St John with 
St Peter m front and St Paul with St Mark in the background 
The John and Paul are conceived and executed really in the 
great style, with a commanding nobility and force alike m the 
character 1 of the heads, the attitudes, and the sweep of draperies, 
they represent the highest achievement of early German art m 
painting In copper engraving Durer’s work during the s am e 
years was confined entirely to portraits, those of the cardinal 
elector of Mamz (“The Great Cardinal”), Frederick the Wise, 
elector of Saxony, Willibald Pirkheimer, Melanchthon and Eras’ 
mus To the tale of his woodcuts, besides a few illustrations to 
his book on measurements (that is, geometry and perspective), 
and on fortification, he added only one Holy Family and one 
portrait, that of his friend Eoban Hesse Of his theoretical 
books he succeeded in getting only two finished and produced 
during his lifetime, that on geometry and perspective or measure 
ments — to use his own title — which was published at Nuremburg 
in 1525, and that on fortification, published in 1527, the work 
on human proportions was brought out shortly after his death 
m 1528 His labours, whether artistic or theoretic, had for some 
time been carried on in the face of failing health In the canals 
of the Low Countries he had caught a fever, of which he never 
shook off the effects We have the evidence of this in his own 
written words, as well as in a sketch which he drew to indicate 
the seat of his suffering to some physician, and again in a portrait 
engraved on wood just after his death, from a drawing made 
no doubt not long before in this portrait we see his shoulders 
already bent, the features somewhat gaunt, the old pride of the 
abundant locks shorn away The end came suddenly on the night 
of April 6, 1528 An appropriate Requiescat is contained in the 
words of Luther, m a letter written to their common fnend 
Eoban Hesse —“As for Durer, assuredly affection bids us mourn 
for one who was the best of men, yet you may well hold him 
happy that he has made so good an end, and that Christ has 
taken him from the midst of this time of trouble and from greater 
troubles in store, lest be, that deserved to behold nothing but 
the best, should be compelled to behold the worst Therefore 
may he rest m peace with his fathers Amen ” 

The principal extant paintings of Durer, with the places where 
they are to be found, have been mentioned above Of his draw 
mgs, which for students are the most vitally interesting part 
of his works, the richest collections are in the Albertina at 
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Vienna, the Berlin museum and the British Museum The Louvre 
also possesses some good examples, and many others are dispersed 
m various public collections, as in the Musee Bonnat at Bayonne, 
at Munich, Hamburg, Bremen, Frankfurt, Dresden, Basle, Milan, 
Florence and Oxford, as well as in private hands 

The principal editions of Durer’s theoretical writings are 

Geometry and Perspective —Undenheysung der Messung nut dem 
Ztrckel und Ricktscheyl, in Linien, Ebnen und ganzen Corporen 
(Nuiemberg, 152s, 1533. 1538) A Latin translation of the same, 
with a long title (Pans, Weichcl, 1532) and another ed in 1535 
Again m Latin, with the title Inshlulionwn geomclncarum lihn 
quatuor (Arnheim, 1605) 

Fortification — Etliche Vnderncht zu Befestigung der Stelt, Schloss 
und Flecken (Nuremberg, 1527), and other editions in 1530, 1538 and 
1603 (Arnheim) A Latin translation with the title De urbibus 
arcibus, castelhsque mumendts ac condendis (Paris, Weichel, 1535) 

Human Proportion — ffiertnnen said begnffen vier Bucher von 
menschlicher Proportion (Nuremberg, 1582, and Amhcim, 1603) 
Latin translation De symetrm partium m reetts formis humanorum 
corporum libn tn latinum conversi, de vanetate figurarum, etc lilm u 
(Nuremberg, 1528, 1533 and 1534) , (Paris, 1535, 1537, 1557) French 
translation (Paris, 1557, Arnheim, 1613, 1614) Italian translation 
(Venice, 1591, 1594), Portuguese translation (1500), Dutch transla- 
tion (Arnheim, 1622, 1662) 

The private literary remains of Durer, his diary, letters, etc , were 
published most completely m I ange and Fuhse’s Durers schnjthcher 
Nachlass (Halle, 1903), W M Conway’s Literary Remains 0) A 
Durer (London, 1889) contains extensive transcripts from the mss in 
the British Museum 

L The, principal remaining literature on the subject will be found in 
the following books and treatises F Lippmann, Zeichnungen von A 
Difrer m Nachbtldungen (1883-1905) , A Springer, Albrecht Durer 
(1892J , D Burckhardt, Durers Aujenlhalt in Basel, 1493-04 (Munich, 
1892) , G von Tcrey, A Durers veneztamscher Aufenthalt, 1404-os 
(Strasbourg, 1892), S R Koehler, A Chronological Catalogue of the 
Engravings, Dry Points and Etchings of A Durer (New York, 1804) , 
L Cust, A Durer, a Study of his Life and Works (1897) Durer 
Society’s Publications (1898-1907), edited by C Dodgson and S M 
F i- rtre ^’ ^ Thausin S, Durer, die Geschichte seines Lebens (2nd ed 
1884, English translation 1882) , B Haendcke, Die Chronology der 
Landschoften A Durers (Strasbourg, 1899) , H Wolfflin, Die Kunst A 
Durers (Munich, 1905 , 2nd ed 1908) , V Scherer, A Diirer ( Klusstker 
der Kunst, iv ), (3rd ed 1908), Max Fnedlander, A Durer (1021) 
Pierre de Colombier, Albert Durer (1927) v ’ 

See also the Jalirbucher of the Berlin and Vienna museums, Re- 
pertonum fiir Kunstwissenschoft, Zeitschnft fur btldende Kunst, etc , 
Prof H W Singers Versuch etner Durer-Bibliographie (Strasbourg, 

. ’ C J ethneks Internationale Bibliographic der Kunstwissenschaft 
'““*“0 ’ , a " Mitionde luxe of Dr Willi Kurth’s Complete Woodcuts 
of Albrecht Durer (intro by Campbell Dodgson) was published in 
(SC X) 

DURESS, in law, constraint or compulsion Duress may be 
of two kinds It may consist of personal restraint or actnal vio- 
lence or imprisonment, or it may be by threats (per in mas), as 
where a person is compelled to an act by threats of immediate 
death or grievous bodily harm (See Coercion, Contract ) 

THOMAS (1653-1723), better known as Tom 
d Urfey, English song writer and dramatist, belonged to a Hu- 
guenot family settled at Exeter Honorfi d’Urfe, the author of 
AstrSe, was his uncle His first play, The Siege of Memphis, or the 
Ambitious Queen, a bombastic rhymed tragedy, was produced at 
the Theatre Royal in 1676 He was much more successful with his 
comedies, which had brisk, complicated plots carried out in lively 
dialogue He had a light touch for fitting words on current topics 
to popular airs, moreover, many of his songs were set to music 
by his fnends Dr John Blow, Henry Purcell and Thomas Farmer 
Many of these songs were introduced into his plays Addison m 
Hie Guardian (No 67) relates that he remembered to have seen 
Charles II leaning on Tom d’Urfey’s shoulder and humming a 
song with him Even William III liked to hear him smg his songs 
and as a strong Tory he was sure of the favour of Princess An*e’ 
who is said to have given Tom fifty guineas for a song on the 
Llectress Sophia, the next heir in succession to the crown “The 
crown’s far too weighty, for shoulders of eighty,” said d’Urfey 
With an indirect compliment to the princess, “So Providence kept 
her away, -poor old Dowager Sophy ” He was poor in his old 
age, but his gaiety and invincible good humour had made him 
fnends in the craft, and by the influence of Addison his Fond 
Husband, or The Plotting Sisters was revived for d’Urfey’s bene- 
fit at Drury Lane on June 15, 1713 He died on Feb, s6, 1:723, 7 
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Collections of his songs with the music appeared during his lifetime, 
the most complete being the 1719-20 edition (6 vols ) of Wit and 
Mirth, or Pills to Purse Melancholy The best known of the twcnt\- 
nme pieces of his which actually found their way to the stage were 
Love for Money, or The Boarding School (Theatre Rojal, 1691), 
The Marriage Hater Match'd (1692), and The Comical History of Don 
Quixote, in three parts (1694, 1694 and 1696), which earned the 
especial censure of Jeremy Colliei In his burlesque opera, Wonders 
in the Sun or the Kingdom of the Birds (1706, music by G B 
Draghi), the actors were dressed as parrots, crows, etc 

DURFORT, a famih distinguished in Trench and English 
history and taking its name from a feudal lordship situated at the 
village of Durfort, in southwestern Trance, formerly in the 
province of Guitnne, now in the department of Tain et Garonne, 
18 m northwest of Montauban The pedigree of the fimily is 
only dearly traceable to Arnaud de Durfort (fl 1305), who 
acquired the fief of Duras by his marriage with a niece of Pope 
Clement V His descendant Gaillard de Durfort, having embraced 
the side of the king of England, went to London in 1454, and was 
made governor of Calais and a knight of the Garter 

The greatness of the family dates from the 17th century Guy 
Aldonce (1605-65), marquis de Duras and comte de Rozan, had, 
by his wife Flizabeth de la Tour d’Auvergne, sister of Marshal 
Turenne, six sons, three of whom played a distinguished part 
The eldest, Jacques Henri (1625-1704) was governor of Franche 
Comte in 10,4 and a marshal of Trance The second, Guy 
Aldonce (1640-170'’), comte de Lorges and due de Quintm 
(known as the due de Lorges), became a marshal of France m 
1676, commanded the army in Germany from i6go to 1695, and 
captured Heidelberg in 1693 The sixth son, Louis (i640i'-i7og), 
marquis de Blanquefort, came to England in the suite of James, 
duke of York, in 1663, and was naturalized in the same year On 
Jan 19, 1672-73, he was raised to the English peerage as Baron 
Duras of Holdenby, his title being derived from an estate in 
Northamptonshire bought from the duke of York In 1676 he 
married Mary , daughter and elder co heiress of Sir George 
Sondes, created m that year Baron Throwley, Viscount Sondes 
and earl of Teversham On the death of his father in-law (April 
16, 1677), Duras succeeded to his titles under a special re- 
mainder He was appointed by Charles II successively to the 
command of the third and second troops of Horse Guards, was 
sent abroad on several important diplomatic missions, and became 
master of the horse (1679) and lord chamberlain to the queen 
(1680) In 1682 he was appBinted a lord of the bed-chamber, and 
was present at the king’s deathbed reconciliation wiLh the Roman 
Church Under James II Feversham became a member of the 
privy council, and in 1685 was given the chief command against 
the rebels under Monmouth, in which he mainly distinguished 
l inseK bv m- ui’ilti 10 tne v ’qu -hod ID was lcwarded with 
a knjmtiioo ' ot f ! - C-iiur >1 d he coloiclcv ol the tirst noon 
of L f (iUai - <1 1 n 168G le \ as appom'ed to t le con"- *nd ot 
'*<( ai 1 \ 1 -ci ih'ul b\ Ki p Jinc- on Blatkht Uii to o\ii > c l n c 
I top)* Oi Tant':. < glu Tcvc--l>a a UlClli i.d 11 m'ki-’g hi 
peace will IV mam on the intt cession of the oucci dow-ui, 
ai who c "i-, 11 1 c 1 0 received tm n ivctbip o e the Rosa fin- 
pita 1 of '-t CiPiitunt *ac t the lo ir (1698) 11 c died wilho>’L 
'■sue on Aptd 8, T co (SdiG E CTockayn J, Con i'tce /V’-'rgi, 
and art in 1) \ 11 ) 

Jcaa Rip*is r t (16S4-1770) due de Dura-, -01 of Tuque- 
Henri, wa- J-o ■* oi’-shal 01 Trane ILs -on Lmivnucl I chccd 
e ’71-,-bg), due de Du 'as took pii f in ill the w i's of I on- X\ 
and w is rude » maisbal ot T'-nce m 17 75 llis gi irdso 1 kru u* c 
Bretagne Malo (1771-1838), due de Duras, is mainly known as 
the husband of Claire Louise Rose Bonne de Coetnempren de 
Mr saint (1778-1828), daughter of Armand Guy Simon de 
Coetnempren Kersamt (q v ), who, as duchesse de Duras, pre- 
sided over a celebrated salon and wrote several novels once widely 
read. 

The family of Durfort is represented in France now by the 
breach of Durfort Civrac, dating from the 16th century 

DURGA* we of the many cult-titles of Devi "the Goddess,” 
in Hindu mythology Durga first appears in the Epics, as a name 
of Um§, Wife of Siva (q.v ), and she may have been originally 
worshipped by savage aborigines She is also a manifestation of 


Kali (qv), and the hook swinging nte of self devotion is done 
in her honour One of her principal festivals, as a war goddess, 
is the Durga puja ( sll Dasfhra; Durga is pictured, in spite of 
her fierce nature, with a gentle face 
DURHAM, JOHN GEORGE LAMBTON, ist Earl of 
(1792-1840), English statesman, son of William Henry Lambton 
of Lambton Castle, Durham, was born in London on April 12, 
1792 His mother was Anne Barbara Villiers, daughter of the 
4th earl of Jersey Lambton succeeded to large estates when he 
was five years old In 1805 he went to Eton, and in 1809 obtained 
a commission in the 10th Hussars In 1812, while still a minor, he 
made a run iway match with Henrietta, natural daughter of Lord 
Cholmondeley, whom he married at Gretna Green, she died in 
1815 In 1813 he was elected to the House of Commons as mem 
her for the county of Durham in the Whig interests 
In 1816 he married Louisa Elizabeth, eldest daughter of Loid 
Grey, and as early as 1818 he was taken into the political confi 
dence of his father in-law and other Whig leaders But Lambton 
belonged to the avowedly Radical wmg of the pa'ty, with whose 
aims Grey had little sympathy, and when he gave notice of a 
resolution in 1819 in favour of shortening the duration of parlia 
ments, and of a wide extension of the franchise, he found himself 
discountenanced He warmly espoused the cause of Queen Ciro- 
hne In April he made his hrst great speech in the House of Com- 
mons on parliamentary reform, when he proposed a scheme for 
the extension of the suffrage to all holders of property, the divi- 
sion of the country into electoral districts and the disfranchise- 
ment of lotten boroughs He was now one of the recognized 
leaders of the advanced Liberals, forming a connecting link be- 
tween the aristocratic Whig leaders and the Liberals of the great 
towns His opposition to any compromise on the question of Cath 
ohc emancipation led (1825) to his first conflict with Brougham, 
with whom he had been on teims of close friendship While sup 
porting the candidature of his brother in law, Lord Howick, for 
Northumberland in the elections of 1826, Lambton fought a duel 
with T W Beaumont, the Tory candidate, but without bloodshed 
on either side Lambton supported the ministry of Canning, and 
after Canning’s death that of Lord Goderich, on whose advice he 
was raised to the peerage in 1828 with the title of Baron Dur- 
ham Lord Durham was on terms of friendship with Prince Leo- 
pold of Saxe-Coburg, who, after he became king of the Belgians 
as Leopold I , continued to correspond with Durham as a trusted 
confidant, the same confidential relations also existed between 
Durham and Leopold’s sister, the duchess of Kent, and her 
diughter, afterwards Queen Victoria 
In November 1830 Durham entered the Grey cabinet as lord 
privy seal To ardent reformers in the country the presence in 
the cabinet of “Radical Jack” was a pledge that thorough going 
reform would not be shirked by the Whigs, now in office for the 
first time for 20 years Lord Grey gave him the task of prepar- 
ing a scheme to serve as the basis of the proposed legislation He 
was chairman of the famous committee of four, which met at his 
house m Cleveland Row and drew up the scheme submitted by the 
government to parliament It was Durham who selected Lord 
John Russell, not then in the cabinet, to introduce the bill m the 
House of Commons When the deadlock between the two Houses 
occurred over the second Reform Bill (1832), he pressed on the 
prime minister the necessity for a creation of peers to overcome 
the resistance of the House of Lords 
After the pas-mg of the Reform Act, Durham was sent on a 
difficult diplomatic mission to Russia On his return he resigned 
office m March 1833, ostensibly for reasons of health, but m 
reality owing to his disagreement with the government’s Irish pol- 
icy as conducted by Lord Stanley, in the same month he was 
created earl of Durham and Viscount Lambton His advanced 
opinions gradually alienated the more moderate of his late col- 
leagues, such as Melbourne and Palmerston, and even Lord Grey 
often found his son in law intractable and self-assertive, but the 
growing hostihty of Brougham was mainly due to Durham’s un- 
doubted popularity m the country, where he was regarded by 
many, including J S Mill, as Grey’s probable successor in the 
leadership of the Liberal party At the great banquet given tq 
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Lord Grey at Edinburgh m Sept 1834 Brougham made a veno 
mous attack on Durham, repeated shortly afterwards at Sails 
bury, and anonymously m the Edinburgh Review But the 
strength of Durham’s position in the country was shown when a 
concourse of more than a hundred thousand persons assembled to 
hear him speak at Glasgow Green in October Durham however 
found no place in the Melbourne administration, partly because 
of his difficult temper, and partly on account of his radicalism 

In 1837 Durham accepted the post of governor general and lord 
high commissioner in Canada, with the almost dictatorial powers 
conferred on him by an act passed in Feb 1838, by which the con 
stitution of Lower Canada was suspended for two years Having 
secured the services of Charles Buller (q v ) as first secretary, 
and having appointed Thomas TurLon and Edward Gibbon Wake 
field (q v ) to be his unofficial assistants, Durham arrived at Quc 
bee on May 28, 1838 Papmeau’s rebellion had been quelled, but 
the French Canadians were sullen, the attitude of the United 
States equivocal, and the general situation dangerous, especially 
in the Lower Province where government was practically in abey 
ance Durham at once issued a conciliatory proclamation He 
dismissed his predecessor’s executive council and created a new 
and unprejudiced one On June 28, the day of Queen Victoria’s 
coronation, he issued a proclamation of amnesty, from which 
eight persons only were excepted, these were to be transferred 
from Montreal to Bermuda, where they were to be imprisoned 
without trial Papmeau and 15 other fugitives were forbidden on 
pain of death to return to Canada 

These proceedings were violently attacked in England by 
Brougham Of the ministers Lord John Russell alone defended 
the public servant to whom they had promised “the most un 
flinching support”, and the prime minister and the colonial secrc 
tary, who had signified their “entire approval,” now disallowed the 
ordinance, and carried an Act of Indemnity the terms of which 
were insulting to Durham The latter immediately resigned, but 
befoLe returning to England he put himself m the wrong by at 
tempting a public justification of his actions He laid his memo 
rable “Report on the Affairs of British North America,” before 
parliament on Jan 31, 1839 This report, one of the greatest 
state papers m the English language, laid down the principles, 
then unrecognized, which have guided British colonial policy ever 
since It was not written or composed by Charles Buller, as 
Brougham was the first to suggest, and the credit for the states 
manship it exhibits is Lord Durham’s alone, though he warmly 
acknowledged the assistance he had derived from Buller, Wake 
field and others in preparing the mitenals on which it wis based 
With regard to the future government of British North America, 
Durham had at first inclined towards a federation of all the col 
omes on that continent , but as a more immediately practical pol 
icy he advised the legislative union of Upper and Lower Canada 
He further urged the creation of an executive council responsible 
to the colonial legislature , he advised state aided emigration on 
the broadest possible scale, and the formation of an intercolonial 
railway for the development of the whole country Meantime 
Durham, who almost alone among the statesmen of his time saw 
the importance of imperial expansion, interested himself in the 
emigration schemes of Gibbon Wakefield (q v), he became chair- 
man of the New Zealand Company, and was thus concerned m 
the enterprise which forestalled France in asserting sovereignty 
over the islands of New Zealand in Sept 1839 He died at Cowes 
on July 28, 1840, just five days after the royal assent had been 
given to the bill giving effect to his project for uniting Upper and 
Lower Canada 

Lord Durham filled a larger place in the eyes of his contempo- 
raries than many statesmen who have been better remembered 
He was in his lifetime regarded as a great popular leader, and his 
accession to supreme political power was for some years consid- 
ered probable by many , his opinions were, however, too extreme 
to command the confidence of any considerable party m parlia 
ment before 1840 That Brougham hated him and Melbourne 
feared him, is a tribute to his abilities, and in the first Reform 
Act, of which he was the chief author, and m the famous Report 
on the principles of colonial policy, he left an indelible mark on 


English history His personal defects of character did much to 
mar the success of a career, which, it must be remembered, ter 
minated at the age of 48 He was impatient, hot-tempered, hyper 
sensitive to criticism, vain and prone to take offence at fancied 
slights, but he was also generous and unvindictive, and while per 
sonally ambitious his care for the public interest was genuine 
and untiring 

By his first wife Durham had three daughters , by his second, 
who was a lady of the bedchamber to Queen Victoria but resigned 
on her husband’s return from Canada, he had two sons and three 
daughters, the eldest son, Charles William, the “Master Lamb- 
ton” of Sir Thomas Lawrence’s celebrated picture, died m 1831, 
the second, George Frederick d’Arcy (1828-1879), succeeded his 
fathei as 2nd earl of Durham The latter’s son, John George 
Lambton (1855-1928), became 3rd earl m 1879 

BibijocraphYj — Lord Durham’s Report on the Affairs of British 
North America was edited with an introduction by Sir C P Lucas 
(3 vols, 1912) See also Stuart J Reid, Life and Letters of the First 
Earl of Durham (■> vols , 1906) , The Grevdle Memoirs, parts 1 and u 
(187.1-87) , Richard, duke of Buckingham and Chandos, Memoirs of 
the Courts and Cabinets of William IV and Victoria (2 vols, 1861) , 
William Harris, History of the Radical Party in Parliament (1885) , 
Harriet Martineau, History of the Thirty Years Peace (4 vols , 1877) , 
William Kingsford History of Canada, vol x (10 vols, Toronto, 
1887-98) , H E Egerton, Short History of British Colonial Policy 

(1897) 

DURHAM, a county of England bounded north by Northum- 
berland, east by the North sea, south by Yorkshire, and west by 
Westmorland and Cumberland Area r,oi4 7 sqmi The 
Derwent, a tributary of the Tyne, forms part of the northern 
boundary with Northumberland, while the Tees in the south forms 
almost the whole of the boundary with Westmorland and York- 
shire The county is divided into a highland west and a lowland 
east No clearly marked contour separates these regions but 
geologically the Permian scarp, forming the right bank of the 
middle Wear and continuing north-north-eastwards to just south 
of Tynemouth is a suitable dividing line West of this the Car- 
boniferous limestone series prevails, a succession of thick beds 
of limestone with intervening sandstones and shales This series 
forms the high ground of the north Pennines which are the back- 
bone of the western section of the county It is, however, broken 
by intrusive dykes and sills of basalt, especially in the Tees valley 
above Middleton, one of these, the Great Whin Sill, extends 120 
miles The Cockfield dyke and Little. Whin Sill are similar intru- 
sions of basalt Millstone Grit caps many of the higher points 
111 the west as at Muggleswick and Walsingham commons On 
these plateaux, Bolts Law reaches 1,778 ft and Fatherly hill 
r 504 feet The outcrop of the Millstone Grit broadens eastward 
until it is covered by the Durham coalfield which occupies the 
centre of the county from Newcastle and South Shields to Barn- 
ard Castle There are some small Silurian outcrops near Cronk- 
ley on the Tees, once famous for its slate pencils South and east 
of the Fermian Scarp the newer rocks are exposed and dip east- 
wards or south eastwards The Permian magnesian limestone 
reaches from the Tees to South Shields in a broad tract and 
occupies the coast between that town and Hartlepool The south- 
eastern corner of the county is low lying with Tnassic and 
Jurassic material — red marls and sandstones with beds of gypsum 
and rock salt 

The drainage system as represented by the major streams, the 
Wear, Derwent and Tees, bears a curious relation to the geology 
When flowing over the older rock of the west they follow a general 
north west to south-east line, well marked in the Upper Wear and 
Tees, but, once they enter the newer rocks, the general direction 
of the drainage runs almost at right angles south west to nor^h 
east Of additional interest is the final section of the Wear from 
Chester le Street to the sea In pre glacial times the south west 
to north section of the middle course continued and the Wear was 
a tributary of the Tyne entering it just to the west of Gateshead 
The blocking of its former lower course by glacial ddbris caused 
it to turn at Chester-le-Street to the eastward and it cut through 
the low Permian scarp and found the sea at its present mouth at 
Sunderland Between the Wear and lower Tees is the strange 
valley of the Skeme This river flows on Penman rock in ojt 
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opposite direction to the general trend of the larger rivers and 
enters the Tees just as it changes its course (near Darlington) 
from the upper north-west to south east section on the older 
rocks (where it takes advantage of important fault lines) to its 
lower course on newer rocks in a broad open valley with wide 
stretches of sand near the coast 

Glacial deposits containing derived matenal from the Cheviots 
and Penmnes obscure the older rocks There are evidences from 
sunk meanders in the middle courses of the Wear and Tees, 
raised beaches, and submerged forests off the coast at West Hartle- 
pool and other points of post-glacial earth movements Except in 
I he western moorlands only a few scraps of the county have been 
left in their natural state The ballast hills at Shields, Jarrow 
and Hartlepool, have many foreign plants elsewhere unknown in 
England Stockton was almost the last retreat in England of the 
native black rat Peatbog remains testify to the former abund 
ance of deer, wild ox and boar, which appear to have existed in 
the reign of Henry VIII , records of red deer are found in the 
18th century 

Early Settlement — Evidence of early man is scarce It would 
seem that the area was but sparsely populated at least until 
Saxon times Copt hill, Houghton-le-Spring, has a barrow which 
shows a series of burials, the earliest of which may be of neolithic 
date Finds of the Bronze age are more numerous, yet from their 
characteristic distribution along the river valleys, especially those 
of the Tyne and Wear, it may be taken that the Bronze age m 
vaders were more “birds of passage” than settlers The Bronze 
hoard at Heathery Burn Cave has yielded important finds Evi- 
dence of the Iron age is very scanty — a fine late Iron age sword, 
at Barnston, near Sadberge being its only representative 

History — In Roman and Romano British times, county Dur- 
ham was an outpost and the main concern of the Romans was for 
the safety of communication to the frontier walls Through the 
county ran the great north road, from outside York via Catarac 
tomum to Vinduia at the bend of the Wear and thence northward 
to the Tyne at Corstopitum Chester-le Street and South Shields 
were Roman stations The post-Roman centuries saw the county 
overrun by northern raiders until the Saxon settlement and the 
establishment of the kingdom of Northumbria The church sites 
at Monk Wearmouth (Sunderland), Jarrow, Escomb, near Bishop 
Auckland, and numerous sculptured crosses (as those at Aychffe) 
are of the Anglo-Saxon period 

In the 6th century Northumbria was divided into Bernica and 
Deira, separated by the Tees, the latter including the district 
afterwards known as Durham The post-Norman palatinate grew 
around a grant of land originally made by Egfnth to St Cuth- 
bert on his election to the see of Lmdisfarne in 685 On the 
transference of the see to Chester le-Street m the 9th century, 
Guthred the Dane endowed it with the whole district between 
the Tyne and the Wear, stretching west as far as Watling street, 
a grant confirmed by Alfred , the endowment was again enriched at 
the establishment of the see at Durham in 99s The ravages of 
the Danes caused much disruption in this area m the 9th century 
when the Tees formed the northern boundary of the Danelaw 
Durham continued, however, to form part of the earldom of 
Northumbria, .and it was not until after the purchase of the earl 
dom by Bishop Walcher m 1075 that the bishops began to exer 
cise regal rights in their territory The term palatinus is applied 
to the bishop in 1293 At the time of the Conquest the bishop’s 
possessions included nearly all the district between the Tees and 
the Tyne, except Sadberge, and also the outlying districts of 
Bedbngtonshire, Norhamshire, Islandsbire and Crayke, together 
Witli Hexhamslure, the city of Carlisle, and part of Teviotdale 
Hthty I deprived the bishopric of the last three but made over 
to it three vills of the earldom of Northumberland The vwapen 
take of Sadberge was purchased by Bishop Pudsey in 1189, but 
continued independent in administration The division into the 
four wards of Chestcr-le Street, Darlington, Easington and Stock- 
ton existed In the 13th century The diocese was divided into the 
archdeaconries of Durham and Northumberland 
The palatinate was administered by a steward with a sheriff, 
coroners, chamberlain and chancellor The palatine assembly 


represented the whole county and dealt chiefl> with fiscal ques 
tions The bishop’s council, consisting of the clergy, the sheriff 
and the barons, regulated judicial affairs The prior of Durham 
had his own court The repeated efforts of the crown to check 
the powers of the palatinate bishops culminated in 1536 m the 
Act of Resumption, which deprived the bishop of much of his 
judicial power In 1596 further restrictions were imposed and in 
1646 the palatinate was abolished It was revived, however, after 
the Restoration, and continued with much the same power until 
the Act of 1S36, which finally vested the palatine jurisdiction in 
the crown The most important palatinate barons of the 12 th 
century were the Hiltons, the Bulmers, the Conyers, the Han 
sards and the Lumleys The Nevilles owned large estates in the 
county, which they ruled from Raby castle Owing to its isolated 
position the pilatmate took little part m the great rebellions of 
the Norman and Plantagenet period On the outbreak of the 
Civil War Durham inclined to support the cause of parliament, 
and m 1640 harboured the Scottish army In 1642 the earl of 
Newcastle organized the western counties for the king, but m 
1644 the palatinate was again oveirun by the Scottish army, and after 
Marston Moor fell entirely into the hands of the parliament 

Agriculture — Agriculture centres in the river valleys East of the 
line from Barnard Castle to Consett the hills are covered with a dry 
loam, whose fertility varies with its depth West of the line the hills 
are in gieat part waste moorland About 5 &i% of the total area of 
64Si739 ac was under cultivation in 1939 and of this two thirds was m 
permanent pasture, including 132,482 ac of rough pasture Oats, with 
33,854 ac , were the mam crop, with wheat (20,652 ac ) and barley 
(5,797 ac ) coming next Potatoes and turnips and swedes, with 
24,156 ac almost equally divided, were piominent among the green 
crops Cattle are imported The sheep are esteemed, particularly the 
Teesdale and Weaidale breeds The National Trust owned only i8i 
ac in Duiham in 1942 

Industrial Activities — The coal-field has two sections, that 
west of Durham on the Pennine plateau where early mining occuried, 
and that east of the Wear In the former region the coal measures 
outcrop on the valley sides and the mines are shallow In the latter 
the coal is beneath the Permian rocks and the mines deep but pro- 
ductive Little mining is done now west of Durham as the mines are 
shallow and the habitations consequently scattered, but east of the 
Wear large quantities of coal are raised, which can easily be trans 
ported to the coast for exportation Here the big industrial towns are 
gathered The FroSterley marble has been quarried for many centuries 
near Stanhope, and excellent slate is quarried at several places Fire- 
clay is obtained in various parts of Durham, and exported m consid- 
erable quantity The industrial districts may be taken to he almost 
wholly east of a line from Darlington through Bishop Auckland to 
Consett The manufacture of machines, appliances, locomotives, trams 
and tools is important, and the ship-building yards on the Tyne are 
second only to those on the Clyde, building is carried on also at 
Sunderland, the Hartlepools and Stockton on-Tees The use of the 
waste gases from the iron foundries gives an impetus to the manufac- 
ture of chemicals, glass and bottles and earthenware The heavy chem- 
ical industry has developed on Tees-side Local iron ore was formerly 
used, but now vast quantities are imported The Tyne and the Tees 
mouth are the mam areas Much timber is imported from Scan- 
dinavia There is a large production of salt gypsum and a tificia] 
manures on the Tees mouth The sea fisheries of Sunderland and 
Hartlepool are valuable 

The dechne in shipping and the contraction of foreign markets (espe- 
cially for coal), combined with the cessation of intensive waitime 
activity, led to widespread unemployment and poverty in the indus- 
trial section of Durham and Tyneside In the decades between World 
Wars I and II Unemployment in June 1933 reached a peak of about 
34% of the insured population, and relief from public funds was an- 
nually more than double the amount per capita expended m the coun- 
try as a whole Complete recovery from this condition was almost 
impossible and was made the more difficult by the deteriorated finan- 
cial position of the local industries and the water-logged condition of 
many mines m the southwest of the county '■When, therefore, uhder 
the act of 1934 almost all Durham became a “special area," the com- 
missionei’s attention was primarily directed toward the attraction of 
new industries to the area A development boaid foi the northeast 
as a avhole was formed, along with local development councils Dere- 
lict sites were cleared, public works were undertaken by the local 
authorities with the aid of government grants and a trading estate of 
700 ac was established in 1936 at Gateshead, within two mi of New- 
castle, for light industries, while facilities were created to provide cap- 
ital to potentially successful small businesses In addition, land set- 
tlement schemes were promoted The success of these measures led to 
an expansion of the commissioner’s powers under the 1937 act, so that 
further sites were cleared and new factories set up outside trading 
estate areas 

The IiNKR mam line runs northward through Darlington, Dur- 
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ham and Gateshead, and there are blanches, through the mining and 
industrial districts The company ilso owns some docks Tiom Stock- 
ton to Darlington ran the railway engineered by Gt.oige Stephenson 
and opened in 1825 Its main object was to tiansport coal to the 
coast tor exportation 

Administration and Population —The area of the adminis- 
trative county is 973 7 sq mi , with a population (est 1938) of 884,- 
000 Wartime movements, caused mainly by evacuation, led to a 
decline of 6 °/o m the county population between Sept 1939 and Feb 
1941 The county boroughs aie Dailmgton, Gateshead, South Shields 
Sunderland and West Hartlepool Municipal boroughs aie the city ot 
Durham, Hartlepool, Jarrow and Stockton on Tees There are .1 
uiban districts Durham is m the northeastern circuit, and assizes aie 
held at Durham There are two courts of quarter sessions and the 
county is divided into 23 petty sessional divisions It is in the diocese 
of Durham, excepting pait of one parish m that of York, and con- 
tains 168 civil parishes I he bishop strongly opposed in 1614 a bill for 
seeming representation to the county and city of Duiham and the 
borough ot Bainard Castle The county was first summoned to re- 
turn members to pailiament in 1654 After 1918 it returned one mem- 
ber for each of 11 divisions The five county boroughs and Stockton- 
on-Tees also return one member each, except Sunderland, which 
returns two 

See W Hutchinson, Histoiy and Antiquities 0} the County Palatine 
oj Durham (3 vols , Newcastle, 1783-1794) , R Surtees, History and 
Antiquities oj the County Palatine oj Durham (4 vols , 1816-40) , 
B Bartlet, The Btshopnck Gotland, Collection oj Legends, Songs, 
Ballads oj Durham (1834) , J Rame, History and Antiquities oj 
Noith Durham (1852), Perry and Heiman, Illustrations oj the 
Mediaeval Antiquities oj the County of Durham (1867), G T 
Lapsley, The County Palatme of Durham (New York, 1900) , Victoria 
County History, Durham See also the Surtees Society’s Publications 
and Transactions of the Architectural Society of Durham and North 
umberland, Reports oj Investigations into Industrial Conditions m 
Certain Depressed Ateas (1934), Reports of Commissioner for the 
Special Areas (1935-38) 

DURHAM, a city, and county town of Durham, England, 
in the Durham parliamentary division, 256 mi NW from London, 
on the L N E R Pop (est 1938) 19,370 Area 6 3 sqmi The nu- 
cleus of the site is a narrow, rocky peninsula formed by a sharp 
bend of the river Wear, on which stands the cathedral and castle 
Though the mediaeval city grew around this site there are indi- 
cations of earlier settlement, particularly on Maiden hill, where 
there is a Romano-British encampment On the projecting rock 
rising some 70 ft above the river the monks of Lmdisfarne 
found, in 995, a resting place for the body of St Cuthbert, which 
they had removed from its tomb in fear of Viking raids The nat- 
urally strong position selected was possibly artificially fortified 
also, thereby laying the foundations of one of the few examples m 
Britain of a mediaeval fortress city In 1928 it was reported that 
Durham castle was in danger of collapse from moving founda- 
tions A national appeal for £150,000 “to save the castle from fall 
ing into the river” was made, and the restoration was successfully 
completed 

On the peninsula, which was called Dunholm (softened in 
Norman times to Duresme, whence Durham), a church was built 
by Bishop Ealdhun and the see was removed hither from Chester- 
le Street m 995 In 1093 Ealdhun’s church was rebuilt by Bishop 
Saint Calais, who changed the eaily establishment into a Bene- 
dictine abbey The grand Norman building in which his designs 
were carried out remains, with numerous additions The cathedral 
library, formerly the dormitory and refectones of the abbey, con- 
tains a number of printed books and mss and the relics found m 
St Cuthbert’s grave 

In 1072 Earl Waltheof erected the castle to the north of the 
cathedral, but Ranulph Flambard was the designer of the Nor- 
man fortifications as they can be traced today Of this there re 
mams a beautiful crypt chapel Other interesting portions are 
the Norman gallery, with its fine arcade, Bishop Hatfield’s Hall 
of c 1350, a reconstruction of the previous Norman one by Bishop 
Pudsey, and the Black Staircase of fine woodwork of the 17th 
century 

The church of St Mary le Bow m the North Bailey is a 17th 
century building on a very ancient site, while that of St Mary 
the Less possesses slight traces of Norman work Of other 
churches m Durham, the site of St Oswald is apparently pre- 
Norman, and the building contains Norman work of Bishop 
Pudsey, also some fine early xjth century woodwork St Mar- 


garet’s and St Giles’s churches show work of the same period 
while the lattei has earliei portions 

The remarkable meander ot the Wear served as a natural de- 
fense and leplaced, in parts, the usual mediaeval town wall 
Three of the present bridges aeross the river arc old, that ot 
Elvet having been built 1x53-95 Tramwellgate was Tebuilt m 
Lhe early 15th eentury Outside the city on the Wear is the pri 
oiy of Finchxle (1196), of which theie aie considerable remains 
of Early English and later styles, but in the mam Decorated The 
earlitst charter, dated 1179 or 1180, is a grant of exemption fiom 
toll merchel and heuot Before that time, however, the monks 
had a little borough at Elvet, which is divided from Durham by 
the Wear and afterward became part of the city In 1183 the city 
was at farm and rendered 60 marks The bishop of Durham, 
among other pnvileges, claimed a mint in the city, which accord 
ing to Boldon Book rcndeied ten marks yearly until its value 
was reduced by that established by Henry II at Newcastle, and 
it was temporarily abolished by the same lung 

The palatinate of Durh im in the middle ages was a great 
border ecclesiastic state occupying the extent of the present 
county, with many outlying portions, and the cathedral func 
turned as “half church ot God, half castle against the Scots ” 
In the neighbourhood of the city is Neville’s Cross, of which 
little retnuns A battle was fought there in 1346 resulting in the 
defeat ot the Scots With the Relormation came the rise of other 
city buildings A grammar school was founded by Henry VIII 
m pi ice of the monastic school The town hall, a 16th century 
building, was reconstructed 111 1851 The city possesses a gild 
hall and shire hall together with other county buildings Four 
miles west of the city is the great Roman Catholic college of St 
Cuthbert, Ushaw, the representative of the old college at Douai 
Durham was at first governed by a bailiff appointed by the 
bishop, but in 1565 Bishop Pilkington ordained that the govern- 
ment should consist, m addition to the bailiff, of one alderman 
and twelve assistants, the latter to continue in office for life and 
the former to be chosen every year from among their number 
This form of government was replaced in 1602, undei the charter 
of Bishop Matthew, by that of a mayor, 12 aldermen and 24 
burgesses, the aldermen and burgesses forming a common council 
and electing a mayor every year from among the aldermen This 
was confirmed by James I, but in 1684 the corporation were 
obliged to resign their charters to Bishop Crew, who granted them 
a new one, probably reserving to himself a light of veto on the 
election of the mayor and aldermen At the time of the Revolu 
tion, however, Bishop Matthew’s charter was revived and con 
tmued to be the governing charter of the city until 1770, when, 
owing to dissensions as to the election of the common council, 
the number of aldermen was reduced to four and the charter 
became void No mayor or aldermen were elected for 10 years, 
but in. 1780 Bishop Egerton, on the petition of the burgesses, 
granted them a new charter, which was practically a confirmation 
of that of 1602 and remained in force until the Municipal Reform 
act of 1835 Being withm the county palatine, the city of Durham 
sent no members to parliament, until, after several attempts be- 
ginning in 1614, it w'as enabled by an act of 1673 to return two 
members, which it did until 1885, when the number was reduced 
to one It was disfranchised m 1918 
The University — Prior Richard de Hoton (1290-1308) 
erected a hall m Oxford for students from Durham In 1380 
Bishop Hatfield refounded this hall as Durham college, which 
became Trinity college (see Oxford) on a new foundation (1555) 
Henry VIII had the unfulfilled intention of founding a college 
in Durham, and a similar attempt failed during the Common- 
wealth In 1831 the scheme for a college was projected by iffe 
chapter, an act of 1832 specified the foundation as a umversity, 
which was opened m 1833 In 1837 the umversity received its 
charter from William IV Instruction in civil engineering and 
mining was established as early as 1837 In 1871 the university 
and the North of England Institute of Mining and Mechanical 
Engineers co-operated to found a college at Newcastle-upon- 
Tyne, which was incorporated with the university in 1874 the 
College of Medicine at Newcastle has been connected with Dur- 
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ham university since 1852 In 1895 women were admitted to 
degrees In 1889 music degrees were instituted, and a professor 
ship was founded in 1897 

In 1908 the university was reconstituted to consist of the Dur- 
ham and the Nev'castle divisions The latter had the college of 
medicine and Armstrong college, while the Durham colleges, 
University college, Hatfield college, St Chad’s college, St John’s 
college, St Mary’s college (women) and three residential col- 
leges are controlled by the former The university was later 
reorganized along lines suggested by a royal commission ap 
pointed in 1934, so that, although it still consisted of two dm 
sions known as Durham colleges and King’s college, Newcastle, 
the senate received greatly increased powers over the university 
as a whole 

Industries — The corporation of Durham claim their fair 
and market rights under Bishop Hugh de Puiset’s charter of 1x79, 
confirmed in 1565, as a weekly market and three yearly fairs 
There is also a fourth fair In 1610 the bishop recovered the mar- 
kets and fairs, which he afterward leased to the corporation for a 
rent of £20 yearly until they were purchased from the ecclesias 
heal commissioners in 1 860 Durham has never been noted for any 
particular trade, and the attempts to introduce the manufacture 
of cloth and wool in the 17th and 18th centuries were failures 
The manufacture of carpets was begun in 1814 

The uplands have many collieries and ironworking and smelt- 
ing is important Durham is no longer one of the great cities 
of the north, but has become a small market town for the in- 
dustrial population 

DURHAM, a city of North Carobna, U S , 25 mi W of 
Raleigh, the county seat of Durham county It is on federal 
highways 15, 70, 264 and sox, and is served by the Durham and 
Southern, the Norfolk and Western, the Norfolk Southern, the 
Seaboard Air Line and the Southern railways Pop (1950) 70,307 , 
(1940) 60,195 by the federal census It is the seat of Duke uni- 
versity ( g v ), and is one of the leading tobacco markets and 
tobacco manufacturing centres of the country Durham became 
a nationally known medical centre with the establishment of the 
Duke clinic 

In the city of Durham (there are large cotton mills, hosiery nulls 
and various other manufacturing industries The assessed valua- 
tion of property m 1950 was $230,000,000 and bank debits m 1949 
amounted to $1,221,779,000 The North Carolina College at Dur- 
ham (Negro), Lincoln hospital (one of the finest in the country 
for Negroes) and the largest Negro life insurance company m the 
country are situated there The tobacco industry of Duiham was 
founded soon after the Civil War by W T Blackwell (1839- 
1904) and Washington Duke (1820-1905) The city was incor- 
porated in 1869, became the county seat of the newly constituted 
county m 1881, and in 192 r adopted a council manager form of 
government In the Bennett house near the city, Gen J E John- 
ston on Apnl 26, 1865, surrendered to Gen William T Sherman 

DURIAN, the fruit of Duno zibethtius, a tree of the familv 
Bombacaceae, which attains a height of 70 or 80 ft , has oblong, 
tapering leaves, rounded at the base, and yellowish green flowers, 
and bears a general resemblance to the elm The dunan is culti 
vated in Sumatra, Java, Celebes and the Moluccas and northward 
as far as Mindanao m the Philippines, also in the Malay pemn 
sula, m Tenassenm, on the Bay of Bengal, to 14 0 N lat , and in 
Siam to the 13th and 14th parallels The fruit is spherical and 6 
to 8 in in diameter, approaching the size of a large coconut, it has 
a hard external husk or shell, and is completely armed with strong 
pjoramidal tubercles, meeting one another at the base and ter 
•mmating in sharp, thorny points On dividing the fruit at the joints 
of the carpels, where the spines arch a little, it is found to contain 
five oval compartments, each filled with a cream coloured, gluti- 
nous pulp, m which are embedded from one to five seeds about the 
size of chestnuts The pulp and the seeds, which latter are eaten 
roasted, are the edible parts of the fruit With regard to the taste 
of the pulp, A R Wallace {The Malay Archipelago [1872]) re 
marks, "A rich butter like custard, highly flavoured with almonds, 
gives the best Idea of it, but intermingled with it come wafts of 
flavour that call to mind cream cheese, onion-sauce, brown sherry 


and other incongruities, it is neither acid, nor sweet, nor 
juicy, yet one feels the want of none of these qualities, for it is 
perfect as it is ” The fruit, especially when not fresh from the 
tree, has an exceedingly offensive smell, which has been compared 
to that of rotten onions or of putnd animal matter 

DURIS, of Samos Greek histonan, according to his own ac 
count a descendant of Alcibiades, was born about 340 b c He 
must have passed his early years in exile, since from 352 to 324 
Samos was occupied by Athenian cleruchs, who had expelled the 
original inhabitants He was a pupil of Theophrastus of Eresus, 
whom he met at Athens When quite young he won a prize at the 
Olympic games, a statue by Hippns was set up to commemorate 
his victory (Pausamas, vi, 13, 5) He w as for some time despot of 
Samos Duns was the author of a history ( Histonae ) from the 
battle of Leuctra (371) down to the death of Lysimachus (281), 
and a life of Agathocles of Syracuse (both used by Diodorus), the 
annals (wpot) of Samos, arranged according to the lists of the 
priests of Hera, and treatises on literary and artistic subjects 
Plutarch {Pericles, 28) expresses doubt as to his trustworthiness, 
Dionysius Hahcarnassensis {De compos, verborum, 4) criticizes 
his style and Photius {cod, 176) the arrangement of his work 

See Fragments m C W Muller, Frag Hist Graec , h, 446, where the 
passage of Pausamas refened to above and the date of Duns’ victory 
at Olypmia are discussed 

DURKHEIM, EMILE (1858-1917), French sociologist and 
philosopher, came of a rabbinical Alsatian family His study of 
law, philosophy and social science, first in France and later in Ger 
many, led to acceptance of the chair of sociology founded for him 
at Bordeaux in 1887 , five years later he was called to Pans to teach 
sociology and pedagogy Like Auguste Comte, whose successor 
he was, Durkheim studied society as a natural phenomenon to be 
treated as the physical scientists treat their subject matter His 
books on the division of labour, suicide and primitive religion com- 
bine a bold and well considered theoretical analysis with mono 
graphic empincal material A notable contribution is his concept 
of collective representation the effect upon the individual of a 
synthesis of the reactions which the consciousnesses of individuals 
m society exercise on each other With this concept he developed 
the view that society, to remain stable, must have a common value 
system Durkheim’s chief publications are De la division du tra 
vail social (1893), Les Rdgles de la methode sociologique (1894) , 
Le Suicide (1897), Les Formes Aliment air es de la vie rehgieuse 
(1912, Eng trans, 1915) 

In 1897 Durkheim founded L’ Annie sociologique, which he 
edited annually 

Bidliocraphy — C E Gehlke, £nnle Durkheim’ s Contributions to 
Sociological Theory (1915) , R Lacombe, La Mithode sociologique de 
Durkheim (1926), Georges Davy, Lmtle Durkheim (1927), and Tal- 
cott Parsons, Structure of Social Action (1937) (R Rd ) 

DURKHEIM, a town in the Bavarian Palatinate, Germany, 
near the foot of the Hardt mountains, and at the entrance of the 
valley of the Isenach, 15 mi N W of Spires on the railway Mon 
sheim Neustadt Population 7,770 The town hall occupies the 
site of the castle of the pnnees of Leinmgen Hartenburg It is 
well known as a health resort for the grape cure and for the baths 
of the brine springs of Philippshalle which produce marketable 
salt There is a brisk trade in wine As a dependency of the 
Benedictine abbey of Limburg, built and endowed by Conrad II, 
Durkheim or Thurmgheim came under the* counts of Leinmgen, 
who in the 14th century made it the seat of a fortress It was 
often damaged m wars but was rebuilt after the French invasion 
of 1689 The ruins of the Benedictine abbey of Limburg he 
about 1 mi S W of the town, and in the neighbourhood rises the 
Kastamenberg, with ancient fortification of the Heidenmauer or 
Heathen’s wall 

DURLACH, a town in the Land of Baden, Germany, a\ mi 
by rail from Karlsruhe, with which it is connected by canal, on the 
left bank of the Pfinz at the foot of the vineyard covered Thurm- 
berg Pop (1933) 18,658 It possesses a castle (1565), now a bar 
racks, and an ancient town hall It has manufactures of brushes, 
chemicals, machinery, gloves, leather, tobacco, beer, vinegar and 
chicory, and considerable trade in market produce 
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Durlach was bestowed by the emperor Frederick II on the 
margrave Hermann V of Zahringen as an allodial possession, but 
afterwards came into the hands of Rudolph of Habsburg It was 
chosen as his residence by the margrave Charles II m 1565, and 
retained this distinction till the foundation of Karlsruhe m 1715, 
though it was almost totally destroyed by the French m 1688 
DUROC, GlSRAUD CHRISTOPHE MICHEL, Due DC 
Friuli (1772-1813), French general, was born at Pont a 
Mousson (Meurthe et Moselle) on Oct 25, 1772 He was gazetted 
second lieutenant (artillery) m the 4th regiment 111 17Q3, and 
advanced steadily in the service Captain Duroc became aide de 
camp to Napoleon in 1796, and distinguished himself at Isonzo, 
Brenta and Gradisca in the Italian campaigns of 1796-97 He 
served in Egypt, and was seriously wounded at Aboukir His 
devotion to Napoleon was rewarded by complete confidence He 
became first aide de camp (1798), general of brigade (1800) and 
governor of the Tuilenes After the battle of Marengo he was sent 
on missions to Vienna, St Petersburg, Stockholm and Copenhagen 
As grand marshal of the Tuilenes he was responsible for the 
measures taken to secure Napoleon’s personal safety whether in 
Trance or on his campaigns, and he directed the minutest details 
of the imperial household After Austcrhtz, where he commanded 
the grenadiers in the absence of General Oudinot, he was employed 
in negotiations with Frederick William of Prussia, with the elector 
of Saxony (December 1806), in the incorporation of certain states 
in the Confederation of the Rhine, and m the conclusion of the 
armistice of Znaim (July 1808) In 1808 he was created duke of 
Fnuh, and after the Russian campaign he became senator (1813) 
He was m attendance on Napoleon at the battle of Bautzen (May 
20-21, 1813) in Saxony, when he was mortally wounded, and died 
m a farmhouse near the battlefield on May 23 

The chief source for Duroc’s biography is the Moniteur (May 31, 
1797, Oct 24, 1798, May 30, 1813, etc) 

DURRA see Kafir 

DURUY, JEAN VICTOR (1811-1894), French historian 
and statesman, was born in Pans He studied under Michelet at 
the Ecole Normale Supeneure, and taught at the College Henn 
IV at Pans for over a quarter of a century Already known as 
a historian by his Histoire des Romams et des peuples soutnts a 
leur domination (2 vols , 1843-44), he was appointed minister of 
education m 1863 

Among his measures may be cited his organization of higher 
education (“enseignement special”), his foundation of the “con 
f fences pubhques,” which later became universal throughout 
France, and of a course of secondary education for girls by lay 
teachers, and his introduction of modern history and modern 
languages into the curriculum both of the lycies and of the col- 
leges He greatly improved the state of primary education in 
France and proposed to make it compulsory and gratuitous, but 
was not supported in this project by the emperor In 1884 he 
was elected to the Academy He died on Nov 25, 1894 

Duruy’s fame rests mainly on the revised edition of his 
Roman history, which appeared m a greatly enlarged form m 
7 vol under the title of Histoire des Romams depms les temps 
les plus reculis ptsqu’a la mort de Thiodose (1879-85), Eng 
trans by W J Clarke, 6 vol , 1883-86 He also wrote Histoire 
des Grecs (3 vol, 1886-gi, Eng trans, 4 vol, 1892), His 
toire de France de 1433 it 1815 (1856, new enlarged ed 1891), 
and other works on French history 

A memoir by Ernest Lavisse appeared m 1895 under the title of 
Vn Mtntstre Victoi Duruy See also the notice by Jules Simon 
(1895) and S Monod, Portraits et souvenirs (1897) 

DURYEA, an anthracite mining borough of Luzerne county, 
Pa , U S A , on the Susquehanna river and the Lackawanna rail- 
road, 8 mi S W of Scranton The population in 1950 was 6,676 
and 8,275 in 1940 

The borough, originally called Babel because the first inhab- 
itants came from so many different countries and spoke So many 
different languages, was called Duryea after Abram Duryea, who 
began working coal mines in that region m the middle of the 19th 
century 
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DU RYER, PIERRE (c 1606-1658), Trench dramatist, was 
born in Pans His masterpiece, Sctvole, probably dites from 
1644 (the date generally given is 1646) tlcionee (1637) was 
so popular that the abbe d’Aubignac knew it by heart Among 
du Ryer’s other woiks may be mentioned Saul (printed 1642) and 
a comedy Les Vendanges de Suresnes (pnntcd 1635, probably 
played 1633) 

See H C Lancaster, Pierre Du Rvrr Dramatist (1912) 

DUSART (Du Sart), CORNELIS, the younger (1660- 
1704), DuLch painter and engraver He was born at Haarlem on 
April 24, 1660, and became one of the most distinguished pupils 
of Adriaen van Ostade, following his master closely both as regards 
style and subject matter His engravings are much sought after 
He ditd at Haarlem on Oct 1, 1704 

DUSE, ELEONORA (i8s9-i9->4) f Italian actress, belonged 
to a family of actors from Chioggia, near Venice Her grand 
father, Luigi Duse, a celebrated actor of Goldoni plays, created 
the 18th century Venetian masque of Giacometto, round which a 
whole dialect repertory turned Born on a tour in Lombardy on 
Oct 3, 1859, Eleonora Duse was earned to her christening at 
Vigevano m a gilt theatrical property box, some Austrian soldiers 
presented arms, thinking it was a reliquary She acted the part of 
Cosette in Les Misirables at the age of four in a booth at Chi 
oggia At Verona she played Juliet when just 14, and drew public 
attention by her love of flowers and the use she made of them in 
her art The incident is always referred to as “the device of the 
roses” (fa trovata delle rose ) 

About tbs time her mother, to whom she was passionately 
attached, died, and thrown on her own resources, often m dire 
poverty, she passed from one travelling company to another, 
eventually reaching fame through sheer hard work, no less than 
by genius and the exceptional beauty of her speaking voice She 
acted in Alcibtades of Felice Cavallotti, m Orfeo of Alfien, and 
took the part of Shakespeare’s Ophelia with success She gamed 
wider recognition m 1878 when, one night at Naples, she was 
called upon suddenly to take the leading part in Les Fourcham 
bault by Augier In the following year, after securing a real 
triumph in the part of Zola’s Thirise Raqmn, Cesare Rossi 
engaged her for his famous company as prune diva and she added 
La Princcsse da Bagdad to her repertoiy A memorable year was 
1882 she saw Sarah Bernhardt act at Turin in La Dame am 
Camillas of Dumas fils, and felt inspired to give her own inter 
pretation of Marguerite Gautier — "Me galante, extremement 
distinguee,” a character which both actresses idealized The 
Frenchwoman, less realistic and temperamental, possessed a more 
subtle style, but, m certain scenes, the passionate, almost vol- 
canic, powers of the Duse admitted of no rival The greatest tri- 
umph, perhaps, in her career was gained in this part, and she was 
induced to act it in Paris in 1897, when the Parisians were taken 
by storm, Sarah Bernhardt leading the applause She also acted 
in Frou Frou and La hemme de Claude Her Magda, m the 
opinion of Sudermann the author, was never surpassed In the 
character of Mirandohna (La Locandiera of Goldoni) she also 
showed a remarkable gift for light comedy She created the 
character of Santuzza m La Cavallena Rusttcana, given for the 
first time m 1884, and such was her success that Verga said the 
play belonged as much to her as to him Her actmg during all this 
period was characterized by realism devoid of any excess, hers was 
the highest kind of romantic realism which had passed through the 
flame of intense feeling Coquehn the elder said of her “No one 
draws from humanity as she does, she is passionately beautiful 
and great ” Her own words still further help to explain her vivid 
and varied personality “How I have loved life 1 ” she wrote to a 
friend, and again “There are a thousand women within me, affd 
each one makes me suffer m turn ’’ 

Eleonora Duse was a woman of wide culture, her intellectual 
hfe had been greatly influenced early m life through a close 
friendship with Arrigo Boito, the composer, whose sound criti- 
cism proved of considerable value to her art The books she 
steeped herself in included the writings of Pascal Keats, and 
Thomas h Kempis, The Letters oj St Catherine of Siena, The 
Confessions of St Augustine and L' Action by Maurice Blondel 
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Essentially religious by nature, she was untouched by organized 
religion She travelled a gri. il deal both for her profession and 
for pleasure Matilde bci.io called her ‘the impassioned pilgnna ” 
She had no fixed home, the neaiest approach to one was her sum 
mer house at Asolo She lived simply but spent large sums on 
producing plays and in financing her company of actors whom she 
would sometimes keep idle foi long spells on account of health 
She made her first appearance in Pans in 1884, went to Loudon 
and New Aork in 1893, and to Moscow m 1892 and 1897, and to 
Egjpt She always particularly liked acting in Vienna 

Her restless, soaring spirit eventually giew weaiy of Dumas 
and Augiei, finding in La Dame am Cornelias alone “a thread of 
gold to hold together the string of false pearls”, and, towards 
middle age, the Duse turned definitely to poetry and “les oeuvres 
de pensee ” In 1896 she commissioned Panzaechi to translate 
L’Abbtsse da Ilouarrc, which she acted m Rome with so much 
success that Renan wrote her a letter full of praise and gratitude 
At this time she passed under the spell of the later works of Ibsen, 
to be closely followed by the aestheticism of D’Annunzio In the 
Scandinavian dram itist she saw the poet more vividly than the 
scourger of society Elhda 7 //<> Lady from the Sta, with whom 
she felt some affinity, was her favourite heroine Ibsen was not 
altogether satisfied with her interpretation of Hedda Gabler, be 
is reported to have said as lie left the theatre "She believes 
Hedda to be a neurotic, but she is absolutely wrong ” 

Her life consuming friendship with D’Annunzio began in 1897, 
they parted in 1902, only to meet 18 years later at a patriotic 
gathering in Milan D Annunzio immortalized their fnendship in 
Fuoco, the novel of the lagoons, mcorpoiating many of her letters 
and sayings La Citta morta he had dedicated to Sarah Bern- 
hardt, La Gtoconda he wrote for “Eleonora Duse of the beautiful 
hands ’’ and wrote many other plays under her enthusiastic in- 
spiration She took up the cause of D’Annunzio as a dramatist 
with almost mystic exaltation, and threw all her energies into 
trying to found a theatre which was to be a D’Annunzio Bay- 
reuth foi the glory of a pure art A site was offered to her on the 
shores of Lake Albano, neai the Baths of Diana, but to her grief 
the scheme fell through, chiefly because the public did not recog- 
nize the real Duse in the drama of D’Annunzio La Gloria was 
hissed at Naples in 1898 and no better success attended Sogno dt 
tin mattmo dtpnmavera, but she won some applause for Francesca 
daJRmm m 1902 Undaunted, the Duse insisted upon acting only 
the plays of D’Annunzio when she went to America in. 1902-3 with 
Erniete Zacconi, and, in spite of financial losses, she refused to 
revive old favourites Some people think that D’Annunzio had an 
enervating effect upon her art, and that her recitation tended to- 
wards monotony, while, in the opinion of others, her style lost 
rough edges and gained in classical grandeur, and her general 
culture was enriched 

At the height of her fame m 1909, Eleonora Duse definitely 
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or change of style She continued to play Ibsen, D’Annunzio 
and La Forta Chusa of Marco Praga After tounng Italy sht 
made her last appearance in London m June 1923 when she 
acted to far fuller houses Lhan in the heyday of her glory She 
courageously accepted a tour in America the following spring, 
where sht also received a triumphal reception But her health 
was bioken, and often she had to be revived with oxygen after a 
performance, though her vitality never gave out during the play 
She died from the results of a chill at Pittsburgh on April 21, 
1924, at the age of 64 She was pitifully anxious not to die far 
away from Italy, and gave feverish orders, almost with her last 
breath, to pack up quickly so as to catch the boat home Italian 
emigrants knelt on the quay as her coffin was lowered on to the 
battleship “Duilio” at New York, and national mourning was pro 
claimed m Italy Her countrymen desired to see her laid at rest 
with other illustrious Italians in Santa Croce at Florence, but 
they respected her wishes to be quietly buried at Asolo 
Bibliography — Gordon Craig, “To Madame Eleonora Duse,” The 
Mask vol 1 (March, 1908) , Ricardo Artuffi, “La Duse inedita,” 
La Statnpa (Turin, May 4, 1924, April 21, 1926) , Gemma Ferruggia, 
La Nostra vera Duse (Milan, 1924) , Cesare Levi, “La Duse,” Il 
Libro del Gtorno (Milan, 1924) , Pompieo Mantegari 7 comici Italiani, 
reltquie memone (Mdan, 1924) , Marco Praga, Cronache Tcatralt 
(Milan, 1924) , V Talli, “Eleonora Duse,” La Lettura (Milan, June 
1 1924) , E Schneider, Eleonora Duse (1923) , A Symons, Eleonora 
Duse (1926) (L Wa ) 

DUSSEK, JAN LADISLAV (1761-1812), Bohemian pian- 
ist and composer, was bom at Caslar, Bohemia, on Feb 9, 1761, 
the son of the cathedral organist He played in public at the age 
of 6, became a choir boy, and then studied theology at Prague 
He found a pattern in Count Manner, whom he accompanied to 
Mabnes, Belgium He was organist there for some time, then at 
Bergen op Zoom He then spent some time at Amsterdam and 
the Hague, and attained a great reputation as a pianist He had 
already written a large number of sonatas for the pianoforte with 
string accompaniments, when he went to Hamburg about 1783 
to study under Karl Philipp Emanuel Bach Dussek found a 
patron m Prince Radziwill and m Pans m Mane Antoinette He 
spent twelve years m London from 1792 onwards, marrying in 
that year a singer, the daughter of Domenico Corn Later he en 
tered into partnership with Com m a music shop, which failed 
He left England m 1800 for Hamburg His later patrons were 
Prince Louis Ferdinand of Prussia, the prince of Ysenburg and 
finally Talleyrand In Talleyrand’s household, where he lived from 
1809 until his death at St Germain en Laye (Nov 20, 1812) he 
was a great and honoured figure A complete list of Dussek’s 
works will be found m Grove’s Dictionary of Music and Musicians 
It includes a large number of pianoforte works and a considerable 
amount of chamber music His sonatas for the pianoforte repre- 
sent him at his best 
See L Schiffcr, J L Dussek (1915) 

DUSSELDORF, a government distnet ( Regierungsbeztrk ) of 
Ri 1 ■< Prussia, Germany Area 2,121 sqmi Pop (1939) 4,- 
1 ' , (2) A town, the capital of the district Pop (1939) 539,- 

1 1 is situated on the right bank of the Rhine 24 mi north 

1 ■ / rail) from Cologne It was long a place of small 1m- 

po until, in 1288, it was raised to the rank of a town by 
( 1 \dolf of Berg It suffered severely m the Thirty Years’ 

\ > 1 .il the War of the Spanish Succession, but recovered its 
• r y under the patronage of the elector John William of 
1 . tinate who dwelt in the castle many years until his death 
- ' In 1795 the town after a violent bombardment was sur 
i‘ 1 > to the French, and after the peace of Luneville it was 
''ii .' of its fortifications In 1805 it became the capital of 
1 \ oleomc duchy of Berg, and in 1815 it passed with the 
to Prussian possession After 1870, it developed into an 
it industrial and commercial town It is the commercial 
■ ufacturmg centre of the Wupper and Ruhr areas and is 
' .entre of the metallurgical, engineering, machinery, glass 
i < mical industries, other important industries are paper 
1 1 weaving, spinning, silk, dyes, furniture and brewing It 
i' portant railway junction The extensive quays provide 
■ jdatlon for large steamers ordinarily sailing to England 
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Northern Europe and certain Mediterranean ports The famous 
Academy of Painting founded by the elector Charles Theodore in 
1767 was reorganized by King Frederick William III m 1822 
Among the celebrities of the town are Johann Georg and 
Frederick Hennch Jacobi, Heinrich Heme and Peter von Cor 
nelius, and Louise Dumont, who founded a theatre Laige inter 
national industrial exhibitions were held at Dusseldorf in 1880, 
1902 and 1937 In order to facilitate better city planning m re 
gard to streets, traffic and parks several adjacent towns and 
suburbs (Benrath, Garath, Urdenbach, Kaiseiwerth Lohausen 
and Ludenberg) were incorporated into Dusseldorf on Aug 1, 
1929 During World War II the city suffered severely from 
frequent British bombing attacks 

.See H Ferber Historische Wanderung durch die alte Sladt Dussel 
dor) (Dusseldorf, 1889-90) , Wilden, Grundlagen und Trubkrajte der 
Wirlschaft in. Dusseldorf (1923) , H Stolz, Dusseldorf (19’S) 

DUST Dust is earth or other solid matter m a fine state 
of subdivision, so that the particles are light enough to be easily 
raised and carried as a cloud by the wind The presence of dust 
in the atmosphere is obvious on the most casual inspection Par 
tides of dust, varying from the motes in the sunbeam to big flakes 
of soot, are readily visible to the naked eye The origin of the 
dust is varied 111 character Smoke from domestic and factory 
chimneys contains particles of carbon (soot), as well as small 
particles of ashes and drops of liquid tar These particles are 
carried by the wind, and even spread upward through considerable 
heights by the turbulent or eddy motion of air (see Meteorology 
The Tertiary Circulations) 

Over the deserts coarse dust is raised from the ground by wind 
storms, and can be carried for thousands of miles by the wind 
The “red ram” which has been observed in Europe from time to 
time is due to the washing down of desert dust which has origi 
nated in tropical deserts A notable example of “red ram” occur 
ring on Feb 21 and 22, 1903, is described m the Quarterly Jour 
nal Roy Met Soc , xxx , 1904 p 57, where it is shown that the 
dust must have travelled from north west Africa round the west 
ern edge of an anticyclone over southern Europe The amount of 
dust which fell m England during the two days in question was 
estimated at about ten million tons The harmattan, a dry east 
erly wind which blows off the west coast of Africa between Cape 
Verde and Cape Lopez, carries with it quantities of dust, caus- 
ing thick haze for a distance up to 15 m from the shore Enor 
mous quantities of volcanic dust are poured into the atmosphere 
by the eruption of volcanoes The eruption of Krakatoa near 
Java in 1883 produced, among many effects, a vast cloud of small 
particles which is said to have taken two years to settle down 
completely The dust from Krakatoa produced the most extra 
ordinary colours m the sky Even in the British Isles sunsets 
of unusually gorgeous colours were observed Meteoric matter 
disintegrating m the air is another source of atmospheric dust A 
phenomenal dust storm visited the United States m May 1934 
Rising from the parched soil of the Western plains, where drifts 
as deep as six inches often covered the highways, a vast cloud of 
dust moved slowly eastward, hung for a time m yellow haze over 
the cities along the coast and finally was precipitated m the At- 
lantic Ocean 

The particles of dust or soot, from whatever source they origi- 
nate, are distributed over a wide area by the wind Granted a 
sufficient wind velocity, the smoke from the largest city will be 
distributed over such a wide area, and through so great a volume 
of air, that it cannot acquire a sufficient density to be troublesome 
But when the wind falls below a certain limit, it ceases to be an 
effective distributor Another factor of importance m connec- ' 
tion with the concentration of smoke is the turbulence in the 
atmosphere, which scatters the smoke through a greater range of 
height than it would otherwise attain When there is an increase 
of temperature with height (te, an mversion) instead of the 
normal decrease, turbulence is suppressed, since inversions of tem- 
perature at the ground are usually associated with light winds, 
they generally give smoke fogs in large towns 

The rate of settlement of spherical particles of dust through a 
8 till atmosphere is given approximately by the formula. 


whatever source they origi- 
:a by the wind Granted a 


V = density X R 2 X 12X10 5 

where V is the velocity in centimetres per second and R is the 
radius of the particle in centimetres Thus a particle of unit 
density and of diameter 1 micron will tall through still air at a 
rate of about o 003 centimetres per second, which is equivalent 
to a fall of 30 metres (100 ft) m 278 hours, during which time 
a wind of ro m ph would carry it 2,780 miles It is thus readily 
seen that smoke particles can travel over immense distances 
under favouiable conditions A drop of water of diameter 10 
micions would fall with a velocity of 3 cm/sec or roughly ro 
metres in one hour 

The first investigations of the amount of dust in the atmosphere 
were those of John Aitken in 1880 Aitken succeeded m show- 
ing thit water drops will not form, even in supersaturated air, in 
the complete absence of solid nuclei upon which the molecules 
of water can collect It was but a step further, to utilize this 
idea to count the number of condensation nuclei in a given 
volume of air Aitken’s method consisted in placing the air under 
examination in an airtight receiver and saturating it with water 
vapour It was then caused to expand adiabatically until con- 
densation was produced, the drops being collected on a reticule 
and counted by the aid of a short focussed lens Certain pre- 
cautions were necessary m carrying out this procedure It was 
found that if more than 500 nuclei were present in each cubic 
centimetre of air, they would not all form water drops In such 
cases it was necessary first to dilute the air with air which had 
been carefully filtered, subsequently allowing for the dilution m 
computing the number of particles per second Aitken’s method 
was applied m thousands of tests in different parts of the world, 
and in no case was the air found to be completely free of nuclei 
The numbers of particles per cc m cities such as London and 
Pans were often found to exceed 100,000 Fridlander used 
Aitken’s dust counter on a voyage across the Atlantic and never 
found values below 2 000 per c c but in crossing the Pacific and 
Indian oceans he found values as low as about 250 per c c But 
we can safely conclude that air, no matter where it is sampled, 
contains an ample supply of particles capable of acting as con- 
densation nuclei The instrument which Aitken devised for count- 
ing the particles suspended in air was called a “dust counter,” but 
subsequent research has shown that the particles which Aitken 
counted were not dust in the oidmary sense of the word, but 
what are known as hygroscopic nuclei^ 

The only effective nuclei are particles of certain hygroscopic 
salts, in particular the chlorides of sodium and magnesium de- 
rived from salt spray, and sulphates Ordinary dust, except such 
particles as may be hygroscopic, will not act as nuclei for con- 
densation, and particles of soot, being of a tarry nature, tend to 
repel water lather than to attract it The hy groscopic nuclei are so 
small as to be m general invisible in the field of a high-power 
microscope, but on account of their hygroscopic properties they 
are capable of producing water drops in air whose humidity falls 
short of saturation Thus particles of common salt will produce 
condensation when the relative humidity is only 75%, and are 
thus capable of producing fogs at times when the conditions do 
not otherwise seem favourable for their formation 

It was first suggested by Wigand (A Wigand, Mtteor Zeit- 
schrift 30 p xo Jan 1913) that the particles counted by Aitken’s 
dust counter were not dust in the ordinary sense of the word 
Wigand compared the figures obtained by Aitken’s method in air 
which was artificially made dusty and found that the number of 
condensation nuclei per c c was not dependent on the amount of 
dust introduced into the atmosphere This is confirmed by Owen’s 
observations A recent Investigation by Boylan ( Proc Roy Irish 
icad vol 37A NO 6, 1926) shows very definitely that the dust* 
and nuclei ate diffeient, and that ordinary dust particles will not 
act as nuclei for condensation 

The horizontal visibility of objects on the earth’s surface de 
pends upon the degree of pollution of the atmosphere Poor visi- 
bility is due to the obscuration of the atmosphere by water-drops 
or by solid particles The condition known as haze is due to the 
presence m the atmosphere of small solid particles, whose diameter 
is about s micron ( 0005 mm ), together with varying quantities 
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of water drops In a senes of observations of haze by Owens it obtained showed a number of transparent spherical particles, occa- 
was found that in some cases no water drops were present, while sionally accounting for as much as 50% of the total number of 
in other cases large numbers of water diops were found The dis- particles counted When very small these particles appear opaque, 
tinction is largely a question of lehtive humidity, since haze is but when the diameter exceeds about o 75 micron they show a 
probably always a mixture ol insoluble partnles and hygroscopic bright centre The spherical particles are insoluble 111 water, xylol, 
nuclei If the relative humidity is low, the haze cttect is almost and cedarwood oil 

entirely due to small solid parLiclcs of dust whose diameter is of Perhaps the most remarkable fact brought out by the observa- 
the order of { micron, but if the humidity increases sufficiently, tions mentioned above is the remarkable uniformity as to the 
condensation takes place on the hygroscopic nuclei, and the haze size of the particles Shaw and Owens in the book referred to 
changes into a true mist Similarly fog may be divided into two (p 185) give a comparison between numbers of particles counted 
classes — smoke fogs and water fogs The diameter of the solid by the jet dust counter, and the total impurity present in the 
particles in a smoke fog vary from i micron up to several atmosphere, showing a remarkably close proportionality The 
micron, while the diameter of water drops in a water fog vaiy number of particles counted should therefore give a measure of 
irom 5 to 20 microns The fine smoke particles which produce the the degree of obscurity of the atmosphere These numbers bear 
dust horizon frequently seen in the British isles have diameters no relationship to the numbers of particles obtained in the Aitken 
of about 8 micron, while the Indian dust horizon consists of dust counter, since the latter may give extremely high values in 
blown sand of similar size apparently clear air 

The most troublesome aspect of atmosphenc dust is provided The fact that the particles measured by the Owens dust counter 
by the smoke produced m great cities The problem of pollution differ from those observed by Aitken is also confirmed by the 
produced by smoke has been the study of a special Advisory observations made by Owens while crossing the Atlantic No 

Committee on Atmospheric Pollution The work, of this committee dust was to be recognized in any of the records, though some 

has been summarized by Sir Napier Shaw and Dr J S Owens in showed numbers of crystals, some of which were not hygroscopic 
The Smoke Problem 0} Gieat Cities Smoke as it issues from the and were only spanngly soluble in water Aitken, on the other 

chimney consists of paiticlts of soot of varying sizes as well as hand, never found less than about 2,000 particles in one cubic 

acid pioducts of combustion, smill particles of ash, and small centimetre of air over the Atlantic 

drops of tar The larger aggregations of soot fall m the near Optical Effects — The scattering of light by small obstacles 
neighbourhood of their souice, while the smaller particles of dum was exhaustively studied by the late Lord Rayleigh, who showed 
eter rather less than one micron au. carried to considerable dis- that true scattering only takes place when the diameter of the 
tances Shaw and Owens describe a variety of methods for the obscuring particles is smaller than the wave" length of the incident 
detection and measurement of the quantities of different forms of light Rayleigh showed also that the coefficient of scattering was 
pollution in the atmosphere, and the reader is referred to their inversely proportional to the fourth power of the wave length, 
treatise for fuller details of these methods Of particular Inteiest, so that light m the blue end of the spectrum is scattered more 
however, is the jet dust countei devised by Di J S Owens.de- than light m the red end of the spectrum Thus a cloud of tobacco 
pending upon the principle that when air containing dust and a smoke (consisting of small liquid particles of about 2 microns 
sufficient quantity of watei vapour has its pressure suddenly re in diameter) or a smoke haze in the atmosphere will appear blue 
duced, there is a fall of temperature and a condensation of by scattered light, while the sun appears red when viewed through 
moisture into water drops a thick smoke fog, but white when viewed through a country fog 

It is not clear how the ordinary dust particles become attached consisting ol water drops Water drops are too large to produce 
to their share of water, but it appears probable that the particles true scattering, their effect being of the nature of diffraction and 
which are hygroscopic become nuclei of condensation and that the reflection which is almost equally effective for all wave lengths 
condensed water captures the dust When the dust bearing water Hence water drops appear white, whether viewed by scattered or 
drops are brought into contact with a glass suiface they adhere direct solar radiation 

to it In the Owens dust ‘counter the dusty air is diavn through During the first two or three years after the eruption of 
a slit as a tine ribbon shaped jet, and impinges on a coverglass Krakatoa a reddish brown coiona was often observed around the 
placed at a millimetre from the slit The air is first passed through sun It had an angular radius of 22 0 to 23 0 , and was 10° to 12 0 
a damping chamber in which it acquires sufficient moisture to wide Pernter explained this phenomenon, which was known as 
produce condensation The lowering of pressure by which the air Bishop’s ring, as a result of diffraction of sunlight by small dust 
15 drawn through the jet is sufficient to produce condensation 111 particles, and assuming the particles to be spherical he found 
the air striking the coverglass As the velocity f ills off, the their diameter to be 1 85 microns It is of interest to combine 
pressure and temperature rise, and the waterdrops evaporate from this figure with Stokes’s formula for the rate of fall of particles 
the coverglass, leaving the dust deposited By a careful adjust We find their rate of fall should be 0 02 cm/sec or 10 km m a 
ment of the amount of air drawn through the jet, a record is time between one or two years 

obtained on which the dust particles can be examined and counted Another aspect of the optical effects of dust 111 the atmosphere 
by means of a microscope with -fa inch oil immersion objective upon sunlight relates to the loss of ultra-violet rays which is 
The results derived by the use of the Owens dust-counter show directly produced by dust and smoke pollution In the Times 
a wide variation m the number and nature ol the particles in the of Dec 22, 1924, Professor Leonard Hill gave a comparison of 
atmosphere For example, m a dense fog on Jan 22, 1922, there the relative amounts of ultra-violet light at different places m 
Were 21,750 particles per cubic centimetre The average diameter the British isles, showing the lowest values in the centre of London 
of the particles was 0 85 microns, but a large proportion had In view of the importance of ultra violet rays to human health, 
diameters twice as great as the average Somewhat similar results the results are highly suggestive 

were obtained from n fog on Oct 26, 1921, but in this case there It has been frequently suggested that a smoke fog such as a 
were numerous small spherical particles of diameters up to o 85 London fog might be penetrated by the longer infra-red rays 
microns A slight haze in dry sunny weather yielded ioq to 200 On theoretical grounds we should expect that infra-red rays of 
^particles per cubic centimetre, of sues from 0 3 microns up to 1 7 wave length large by comparison with the mean diameter of the 
microns Further, It was found that when the damping chamber smoke particles (08 micron), should show some degree of pene- 
Of the Owens dust counter was slightly warmed, and a large quan- tration In Wood’s Physical Optics (3rd Edition p 416), there 
tity of air drawn through the jet, the condensed water flowed out is a statement that a film of smoke which was absolutely opaque 
sideways in streams, and on evaporation Ieit the soluble matter to light was transparent to infra red rays of wave length 100 
crystallized in. the dned-up stream beds Tne crystals could then microns This result in. itself is not suggestive of any practical 
be examined microscopically and micro chemically The deposit solution of penetration, since there still remain the problems of 
Op the coverglass frequently showed needle shaped and rhomboid finding not only suitable sources for such radiation but also a 
crystals, sometimes with a tarry deposit, Most of the records means of rendering visible the rays which have penetrated the fog 
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The problem is a long way from solution, and no definite observa- 
tions of the penetration of fogs by infra red rays of different wave- 
length appeal to h ive been published 

Country fogs composed of drops of water whose diameter is 
of the order of io microns, show no appreciable selective effect 
in the transmission of light, and there is no obvious reason for 
supposing that infra red rays would penetrate such fogs 

F Entwistle ( Jour Ry Aer Soc vol xxxn , p 374, 1928) repro- 
duces two interesting photographs by C J P Cave, of a 
landscape — the one photograph taken in the usual way without 
a screen, and the second with a red screen, which cuts out all the 
blue light The first shows a light fog, while in the second only 
slighL traces of the fog are visible 
Vulcanism— In Physics of the Air, W J Humphreys has dis- 
cussed m considerable detail the effect of clouds of volcanic dust 
on solai and terrestrial radiation He finds that these clouds have 
an inverse green house effect, in that they would obstruct the 
inward passage of solar radiation more than the outward passage 
of terrestrial radiation For since solar radiation at its point of 
maximum intensity has a wave length of a little less than half a 
micron, it would be reflected rather than scattered by the dust 
particles whose diameter is of the order of 2 microns Terrestrial 
radiation, on the other hand, has a wave length of about 12 microns 
at the point of maximum intensity, and should therefore be scat- 
tered by the dust particles m accordance with Rayleigh’s law On 
this basis Humphreys evaluates the coefficients of attenuation of 
solar and terrestrial radiation by volcanic dust, and concludes 
that a shell of volcanic dust is some thirty times more effective m 
shutting out solar radiation than it is in keeping in terrestrial 
radiation Humphreys’ computation is admittedly a rough ap- 
proximation only It assumes that all the dust is uniformly of the 
size of the particles which give Bishop’s ring by diffraction This 
we know to be incorrect The wonderfully coloured sunsets pro- 
duced by Krakatoa dust indicated a scattering of solar rays by 
dust particles of a diameter considerably less than 2 microns Such 
dust would scatter both direct solar and terrestrial radiation, in 
proportion to the inverse fourth power of their wavelengths This 
would increase the ratio of 30 1 given above 
Humphreys develops in considerable detail the theory that the 
emission of large quantities of volcanic dust into the atmosphere 
can produce large variations of climate, of a sufficient magnitude 
to account for ice ages It is clearly established that after the 
eruption of Krakatoa in 1883 there were marked changes in the 
pyrheliometnc measurements of solar radiation (Arctowski, An- 
nals New York Acad Set 26, 1915, p 149, and Kimball, Monthly 
Weather Review , 46, 1918, p 355) The theory, known as the 
vulcanism theory, has by no means met with general acceptance, 
though there is some evidende, especially m eastern Australia, of 
the association of glaciation with voleame activity, which appears 
to bear out the theory In any case, volcanic dust may well have 
been a deciding factor m starting glaciation when other factors 
were also favourable For further details the reader is referred to 
Humphreys’ Physics of the Air, and to works on climatology 
Bibliography — See works mentioned m text and the following 
The Collected Papers of John Aitken (Cambridge Umv Press) , J S 
Owens, “Condensation of Water from the Air upon Hygroscopic Nu- 
clei,” Proc Roy Soc A vol no, p 738 (D Bru) 

DUST STORMS See Dust 

DUTCH AUCTION. A form of auction in which the prop 
erty for sale is put up at a certain figure, and if not bid for at 
that price, offered successively at lower prices until a bid is ob 
tamed The starting price is assumed to be higher than the seller 
hopes to get (See Auctions and Auctioneers ) 

DUTCH EAST INDIA COMPANY. THE (Oostmdische 
Vereentgde Maatschappij ) , a body founded by a charter from the 
Netherlands states general on March 20, 1602 It had a double 
purpose first to regulate and protect the already considerable 
trade carried on by the Dutch in the Indian ocean, and then to help 
in prosecuting the long war of independence against Spam and 
Portugal Before the union between Portugal and Spam m 1580- 
81, the Dutch had been the chief carriers of eastern produce from 
Lisbon to northern Europe When they were shut out from the 
Portuguese trade by the Spanish king they were driven to sail to 


the East in order to make good their loss Unsuccessful attempts 
were made to find 1 route to the East by the north of Europe and 
Asia which would have been free from interference from the 
Spaniards and Portuguese It was only when these failed that the 
Dutch decided to intrude on the already well known route by the 
Cape of Good Hope, and to fight their way to the Spice islands of 
the Maliy archipelago A first expedition, commanded by Cor- 
nelius Houtman, a merchant long resident at Lisbon, sailed on 
April 2, 1595 It was provided with an itinerary 01 book of sail- 
ing instructions drawn up by Jan Huyghen van Lmschoten, 1 a 
Dutchman who had visiLed Goa The voy age was marked by many 
disasters and losses, but the survivors, who reached the Texel on 
their relurn on Aug 20, 1597, brought back some valuable cargo 
and a treaty made with the sultan of Bantam m Java 

These results were sufficient to encourage a great outburst of 
commercial adventure Companies described as “Van Feme” — 
that is, of the distant seas — weie formed, and by 1602 from 60 to 
70 Dutch vessels had sailed to Hindustan and the Indian archipel- 
ago On those distant seas the tradeis could neither be controlled 
nor protected by their native government They fought among 
themselves as well as with the natives and the Portuguese, and 
their competition sent up prices in the eastern markets and brought 
them down at home Largely at the suggestion of Jan van Olden- 
barneveldt, and in full aecordanee with the economic principles of 
the time, the states general decided to combine the existing sep 
arate companies into one united Dutch E 1st India Company, which 
could discharge the functions of a government in those remote 
seas, prosecute the war with Spain and Portugal, and legulate the 
trade A capital estimated variously at a little above and a little 
under 6,500,000 florins, was raised by national subscription in 
shares of 3,000 florins The independence of the states which con- 
stituted the United Netherlands was recognized by the creation of 
local boards at Amsterdam, in Zealand, at Delft and Rotterdam, 
Hoorn and Enkhuizen The boards directed the trade of their 
own districts, and were responsible to one another, but not for 
one another as towards the public A general directorate of 60 
members was chosen by the local boards Amsterdam was repre- 
sented by 20 directors, Zealand by 12, Delft and Rotterdam by 
14, and Hoorn and Enkhuizen also by 14 The real governing 
authority was the “Collegium,” or board of control of 17 mem 
bers, of whom 16 were chosen from the general directorate in 
proportion to the share which each local branch had contributed 
to the capital or joint stock Amsterdam* which subscribed a half, 
had eight representatives, Zealand, which found a quarter, had 
four, Delft and Rotterdam, Hoorn and Enkhuizen had two re- 
spectively, since each of the pairs had subscribed an eighth The 
17th member was nominated m succession by the other members 
of the United Netherlands A committee of ten was established 
at The Hague to transact the business of the company with the 
states general The “collegium” of 1 7 nominated thfe governors- 
gcncril who were appointed after 1608 The charter, which was 
granted for 21 years, conferred great powers on the company It 
was endowed with a monopoly of the trade with the East Indies, 
was allowed to import free from all custom dues, though required 
to pay on exports, and charged with a rent to the states It was 
authorized to maintain armed forces by sea and la#d, to erect 
forts and plant colonies, to make war or peace, to arrange treaties 
in the name of the stadtholder, and to coin money It had full 
administrative, judicial and legislative authority over the whole of 
the sphere of operations, which extended from the west of the 
Straits of Magellan westward to the Cape of Good Hope Its 
headquarters were early fixed at Batavia in Java Only the mam 

lmschoten was born at Haarlem in or about 1563 He started his^ 
travels at the age of 16 and, after some years in Spam, went with the 
Portuguese East India fleet to Goa, returning in 1589 In 1594 and 
1595 he took part in the Dutch Arctic voyages, and in 1598 settled 
at Enkhuizen where he died on Feb 8, 1611 His Navigatio ac 
itmeranum (1595-96) is a compilation based partly on his own 
experiences, partly on those of other travellers with whom he came 
in contact It was translated into English and German in 1598, two 
Latin versions appeared in 1599 and a French translation in 1610 
The English version was reprinted for the Hakluyt Society in 1885 
Large selections, with an Introduction are published in C Raymond 
Bc&zley’s Voyages and Travels, vol, u ( English Garner, 1903), 
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dates of its progress can be mentioned heie By 1619 it had 
founded its capital in Batavia in Java on the ruins of the native 
town of Jacatra It expelled the Portuguese from Ceylon between 
1638 and 1658, and from Malacca in 1641 Its establishment at 
the Cape of Good Hope, which was its only colony in the strict 
sense, began in 1652 A treaty with the native princes established 
its power in Sumatra in 1667 The flourishing age of the company 
dates from 1605 and lasted till the closing years of the century 
When at the summit of its prosperity in 1669 it possessed 150 
trading ships, 40 ships of war, 10,000 soldiers, and paid a dividend 
of 40% In the last years of the 17th century its fortunes began 
to decline Its decadence was the result of a variety of causes 
The rigid monopoly it enforced wherever it had the power pro- 
voked the anger of m als When Pieter Both, the first governor 
general, was sent out m 1608, his instructions from the board of 
control were to see that Holland had the entire monopoly of the 
trade with the East Indies, and that no other nation had any share 
whatever The pursuit of this policy led the company into violent 
hostility with the English, who were also opening a trade with the 
east Between 1613 and 1632 the Dutch drove the English from 
the Spice Islands and the Malay archipelago almost entirely The 
English were reduced to a precarious footing at Bantam in Java 
One incident of this conflict the torture and judicial murder of the 
English factors at Amboy na in 1623, caused bitter hostility m 
England The success of the company in the Malay archipelago 
was counterbalanced by losses elsewhere It had m all eight gov- 
ernments Amboyna, Banda, Ternate, Macassar, Malacca, Ceylon, 
Cape of Good Hope and Java Commissioners were placed in 
charge of its factories or trading posts in Bengal, on the Coro 
mandel coast, at Surat and at Gambroon (or Bunder Abbas) in 
the Persian gulf, and in Siam Its trade was divided into the 
“grand trade" between Europe and the east, which was conducted 
in convoys sailing from and returning to Amsterdam, and the 
“Indies to Indies” or coasting trade between its possessions and 
native ports 

The rivalry and hostilities of the French and English gradually 
drove the Dutch from the mainland of Asia and from Cevlon The 
company suffered severely in the War of American Independence 
But it extended and strengthened its hold on the great islands of 
the Malay archipelago The increase of its political and military 
burdens destroyed its profits In the early 18th century it was 
already embarrassed, and was bankrupt when it was dissolved 
in 1798, though its credit remained unshaken, largely, if its ene- 
mies are to be believed, because it concealed the truth and pub- 
lished false accounts In the later stages of its history its revenue 
was no longer derived from trade, but from forced contributions 
levied on its subjects The immediate causes of its destruction 
were the conquest of Holland by the French revolutionary armies, 
the fall of the government of the stadtholder and the establish 
ment of the Batavian republic in 1798 

Bibliography —The great original work on the history of the Dutch 
East fndia company is the monumental Beschrvvmg van oud en 
nievu oost Iniien (Dordrecht and Amsterdam, 1724), by Francois 
Valentyn, in 8 vol , folio, profusely illustrated Two modern works 
of the highest value are J K J de Jonge, De Opkomst van het 
Nederlandsch Gezag m oost Indun, 13 vol (The Hague and Amster- 
dam, iSfij-SS) , J J Melnsma, Geschiedenis van de Nederlandsche 
O&st-Indische Bezittingen, 3 vol (Delft and The Hague, 1872-75) 
See also John Crawford, History of the Indtan Archipelago (Edin- 
burgh, 1830) , Clive Day, The Dutch in Java (New York, 1004), 
Sir W W Hunter, A History of British India (1899) , Pierre Bon- 
nassieux, Les Grandes Compagmes de commerce (1892) 

DUTCH LANGUAGE. Dutch is spoken in Europe by 
about 1 5,000,000 people spread over the kingdom of the Nether 
jands, the northern half of Belgium and the northern part of the 
French ddpartement of the Nord Outside the continent of Europe 
it is spoken in Indonesia by the Dutch who live there, in Dutch 
Guiana and the Dutch Antilles 

Cape Dutch ( Afrikaans), spoken in the Union of South Africa, 
has developed into an independent language, its resemblance to 
Dutch, however, is very great for although its grammar has been 
considerably simplified, its vocabulary has for the greater part 
remained the same as that of High Dutch 

In the United States of America there are about 250,000 peo 


pie whose mother tongue is Dutch, and in Canada the numbei is 
estimated at 125,000 In Ceylon, where Dutch was used in the 
1 8th century as a church and government language, it is almost 
extinct, only a few Dutch words now remain 

At an early date the language of the Netherlands occupied an 
independent position among the Low German dialects spoken 
along the coasts of the North sea and Baltic from Dunkirk to 
Poland At first it was chiefly the language of western Flanders 
(with the world market Bruges), which was dominant, but in the 
course of the 15th century Brabant came moie to the fore Ant- 
werp at the height of its prosperity was a metropolis of about 
100,000 inhabitants In the course of the 16th century, the centre 
of Dutch culture moved to the northern Netherlands, especially 
to Holland During the Eighty Years’ War (1568-1648) the 
province of Holland formed the centre of the resistance against 
Spanish rule The northern provinces ralhed round Holland and, 
when free from the Spanish yoke, rose to great prosperity in the 
17th century The southern provinces remained m Spanish pos- 
session and fell into decay French threatened to supersede the 
original language The development of the language in the north 
was aided by the exodus to Holland of refugees from the prov- 
inces occupied by the Spanish In the language of Holland this 
southern Dutch influence is distinctly noticeable In the 1 6th 
century the inhabitants of Holland pronounced the words biflen 
(to bite), vtjf (five), huts (house), muis (mouse), etc , still 
monophthongal From the middle of the 16th century the south- 
ern Dutch diphthongization spread more and more and has now 
become general in the educated language of north and south, 
though the monophthongs still survive in numerous dialects 
There still exists considerable difference between the colloquial 
and the written language of Holland The more dignified, formal, 
official terms are originally southern Dutch, whereas colloquial 
speech has preserved the original linguistic forms It is also be- 
cause of this old southern influence that the written language of 
the north differs comparatively little from that of the south and 
the authorized version of the Bible, the Statenbijbel (executed at 
Dordrecht 1626-35), was written in a language coloured by cer- 
tain southern characteristics 

The history of the Netherlands is distinctly reflected in the 
spread of the Dutch language and its dialects The original 
language of the Belgian provinces West Flanders, East Flanders, 
Antwerp, Brabant and Limburg and of French Flanders is still 
characterized by a wealth of dialects as in the middle ages The 
dialects of all these districts aie generally grouped together under 
the name Flemish In these Flemish districts the dialect is spoken 
by preference, although the written language is taught m the 
schools By the side of it French has taken a prominent place 
from the time of the middle ages In Brussels the language of 
the greater part of educated people is still chiefly French, although 
the position of the Flemish speaking intellectuals has become 
much stronger m the capital as well as all over Flanders To an 
important extent the battle against the Frenchification of Flanders 
has been won Before the law French and Flemish now have equal 
legal recognition 

The state of affairs in Holland is less complex The name 
“Holland,” which originally only referred to the present provinces 
of North and South Holland, is now also used at home and ahroad 
td designate the whole kingdom of the Netherlands As a con- 
sequence of the expansion of the province of Holland in the 16th 
and 17th centuries, the language of this province was gradually 
adopted as the language of daily intercourse by all the provinces 
grouped round Holland Provincial dialects are still spoken, a 
peculiar position being occupied by Frisian in the province of 
Friesland, which is separated from the Dutch dialects proper by a 
sharp linguistic boundary line The other dialects cannot be 
sharply differentiated It we move eastward from the centre of 
culture, Amsterdam, an increasing “eastern” colour can be re- 
marked in the dialects, as they merge imperceptibly into those 
of the Low German group, where, m the adjoining German dis- 
tricts, numerous Dutch influences are found 
Bibliography— E Verwijs and J Verdam, Mtddelnederlands 
Woordenboek, 9 vol (The Hague, 1883-1929), Woordenboek der 
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Neih rlandsc Taal (The Hague, 18815-1950) , C G N de \oo\s, 
Nidtilandse Spraakl unst (Groningen Bitivii, 1947), Gischtedoms 
van dc Ncdtilandu Taal m hoofdltckken gcschelst (Groningen, 1952) , 
G S Overdicp Sltliiiisitu Giammatita van het modunt Nedeilands 
(Zwolle, iqj7) J van Ginneken, Handbook dtr Nederlandsche Taal 
(Nijmegen 1915 it seq) M Schonfelcl Historische Grammalrca van 
het Ncdiilamhtk (Zutphcn 1947), E Blincquicit (ed), Reiki 
Ncderlandse Dmhct allasstn (Antwerp i9->5 el seq ) , L Grootacis tnd 
G G Kloehe (cds ) 7 aalallas van Nooid-en Zutd Ned u land (The 
Hague, 19-6 it icq ) (G G K , X ) 

DUTCH LITERATURE The oldest literary wntings to 
be found in Netlieilandish or Dutch are the works of Heinrich von 
Aeldeke, who lived near Maastricht in Limburg at the end ot the 
12 th centuiy He wiote a life of St Servatius the pation saint 
of the town, after 1 Latin original, and an Emit (Aeneid) after 
the Trench Roman d’Endas He also wrote love songs which, like 
his Emit, were translated into Geiman and exercised a very con 
siderable influence upon German poetry But his influence on Mid 
die Dutch literature was less considerable although it is probable 
that the mysticil poets of the Netherlands, and in particulai the 
poetess Hadewych, bonowcd from him 

The Influence of France — The great efflorescence of Dutch 
literature occuried in the middle of the 13th century m Tlandeis 
and Brabant Most of the works written there were translations 
from the French This applies in particular to the romances ot 
chivalry The Trench originals of these romances came into ex 
istence at different periods but their translations into Dutch belong 
more or less to one period Among others there exist m Middle 
Dutch fragments of a translation of the Chanson de Roland, of a 
Willem van Ormgtn, a Renout van Montalbaen, De Loiremen, 
Atol, etc All these are “Frankish” romances To this section also 
belongs Carel end Elegast It is almost certain that there was a 
French original of this remarkable work, but so far it has not 
been discovered 

In the section of Celtic romances there exists one, or rather 
a double romance by Jacob van Maerlant the Histone van den 
Gralt (“History of the Grail’ ) and Merhpis Botch It is a trans- 
lation and, as regards the beginning, a rather abbreviated and free 
adaptation of the Joseph d’Arimathte and the Merlin of Robert 
de Borron These adaptations date from approximately 1261 In 
1326 Lodewijc van Velthem added to this the translation of a much 
more extensive work called Konmg Artur’s Book after Le Livre du 
Rot At tin Maerlant also adapted a romance of Torec, while 
books about the adventures of Lancelot, Peiceval and the death of 
Arthur have also come down to us 

Under the name Roman van Lancelot we possess a vast work of 
compilation in which a number of British stories have been put 
together, and which also contains the original Dutch romance of 
Moriaen And there is the Ferguut, which tells how a peasant lad 
was turned by love into a perfect knight 

The most important of the eastern romances is the adaptation 
of Floris ende Blancefloer by Diedenc van Assenede It is the 
story of the love of two children who are brought up together, one 
a heathen prince, the other the daughter of a Christian count 
Another eastern lomance is that of Partenopeus en Melior, which 
describes the love of a young man for a mysterious beauty who 
proves to be the daughter of the emperor of Constantinople 

Religious Literature — Religious poetry occupies a promi- 
nent place m Middle Dutch literature There exists among other 
poems a Leven ons Heren (“Life of Our Lord”), compiled from 
various sources, written between 1260 and 1270 Various lives of 
saints were also narrated in verse We have a life of St Lutgarde 
by Willem van Afflighem, and fragments of several other lives of 
saints 

The ecstatic mystical songs of the nun Hadewych, who also 
wrote visions and letters, are the most important, from the aes 
thetic point of view, of the 13th century religious poems The 
14th century saw the decay of the romance of chivalry, while, on 
the other hand, religious literature acquired still greater impor- 
tance From that period also date a few lives of saints which, 
however, have no great literary value More importance must be 
ascribed to the poem about Theophilus and to the beautiful legend 
of Beatujs, which are poetic versions of Exempeltn (models or 
examples) displaying the favours which the Virgin Mary is able 


to obtain for those who serve hei The really signitn int idwious 
literature of the puiod is the mystic piosc, mil ibh tint ol 1 m 
van Leeuwtn the good cook of Groenendiel ’ ind cvui uuuc 
impoitant, that of Jan van Ruv^bioek prior of the monixtu , il 
Groenendiel nc 11 Brussels (T ’Oj-ijSi ) His prinup il wmk 1 
Die Cliitiheit da gtcsteliha hmlocht In all these woils tin 
relations between God and Lhe soul winch love* Finn ue desciiliul, 
and the ways in which one e 11 turn to Him 

Maerlant’s Significance —There tuilhcr exists 111 lntciesling 
and original literatuic ot the third estrte in the middle rgc ] icob 
van Maeihnt is its first and principal represent iLiv e We line 
seen that he also produced romances of chivdrv In uldiLion he 
wiote religious poetry He was a Tlemmg bv birth His spend 
signifkanee lies in the faet that he satishcd the craving ot the new 
bourgeoisie tor useful reading So he wiote the Rijmbtjbd which 
is an adiptition of the Histone Scolastica ot Petals Comcstor 
With this woik and with his Sintt Fran asciis’ Ltvai he hid eu 
tered a new held Fixe lyuc d poems, which were partly tnn-I lied 
but also verv piobably original in parts belong to this section of 
his work He wrote didactic poetry in the same verv skilful 
strophic iriangement There are two dialogues between J icob 
(who rcpiesents Maerlant himscli) ind Martijn, about society and 
the church about the relations between socul classes love God, 
sm and similar subjects But there are also works on a lirger 
scale and of more scientific content, written to instruct the bour 
geoisit His Hemtlvchtdt dtr Hemtlycluit (“Secret ot Sc 
crets ’) is a guide for princes Dtr Natural Blocmt ( The Flower 
of Nature’ ) is a moralizing handbook of natural history These 
works are adaptations of Latin models Foi us Maori int is pnn 
cipally a source of infoimation about his time rather than an 
artist Nevertheless he proved himself a real poet Iiis original 
contributions in the sphere of didactic poetry found many mutators 
during the 14th centuiy, among whom Boendale deserves special 
notice 

The mediaeval bestiary is represented by Esopet, a volume of 
fables after a Latin original (Romulus ) But of much greater im- 
portance is Van dtn Vos Runaade, one of the masterpieces of 
Dutch literature It was 1 free tnnslation Irom the French 
branch of the Revnard romance, Le Plaid, by one Aernout, mide 
about 1250, while a certain Willem (who in the opinion of some 
literary historians must be considered the sole uilhoi of lhe 
Reynard), completed this adaptation with a piece about equal in 
length which described how Reynard succeeded in esciping the 
gallows bv a series of extremely clever though false accusations, 
made at the court of king Nobel The whole Dutch Reynard is a 
beautiful work, full of the most delicate popular humour and psy- 
chology 

Mediaeval Drama — Among what remains of the dr ima of the 
middle ages there are a number of religious play s and a quantity of 
very interesting secular plays, from which the religious element, 
however, is usually not lacking The Abele Sptlen, 1 e , serious 
secular plays, which have come down to us are Esmond, Gloriant 
and Lanseloet van Denemarken Each Abel Spel was followed by 
a farce (Sotttrme) Six Sottermen are still known dating from 
the 13th century They are pleasant pictures of daily life 

The mystery plays date from the 15th century ^Seven such 
plays had been written about the seven joys of the Virgin, 011c of 
them being performed in each of seven successive years There 
are still extant Die Erste Bhscap van Maria, and Die Sevens it Bhs- 
cap van Maria There also exists Tspel van de Vroede endt van 
de Dwase Maegden, in which the wise and foolish virgins bear 
the names of different virtues and sms This tat es us far upon 
the way to allegory Other plays, dating probibly from a later 
period m the 15th century, are the two miracle plays Van dtn 1 
Heyltghen Sacramente van der Nyeuwervaert by Smeken, and 
Manken van Nieumeghen The second, like the Rtmacrt and a 
few of the mystical songs of the nun Hadewych and of Sister 
Bertke, a hermit of Utrecht, is one of the jewels of mediaeval 
Dutch literature The later middle ages were characterized by the 
production of a considerable number of greatly varied popular 
songs many of which are very betutiful 

Chambers of Rhetoric — The r Gth century was, in the prov- 
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V, turn. I i tin (It V, thrduvtsihi lettukunst, 1 Renaissance grammar 
with in import int prel ire by Coornhert A factor of the greatest 
signilicuni in the development ot the civilization and culture 
ol tlu NctliLrlinds was the emigration of Calvinists from the 
soul hern Ni tliLr lands 

1 he jtrini ip il poets and prose writers of the golden century are 
J ikoh L its ( i 577-16G0J Pieter Cornelisroon Hooft (1581-1647) , 
Girbiand \driuns/oon Bredero 1 1585-1618) , Joost van den Von 
del ( 1587-1679) and Constantijn Huygens (1596-1687) 

Jikob Cats, bom at Brouwershiven, studied at Leyden and at 


luces of the Nether) nd (hi uii'm ol the hnlmjt, v a mini 
which is a pupultr iiiidinn, ot rilttoriu 111- m number, ol tin 
chanibrrs ot rlictom Ihdi iliunbus win of mu h nion in 
cient dite and tliur curious litnitun gin-, bnl to about 1100 
They wue societies of luirght r 'hi 1 lied to prutM liter Hurt 
by rent itions Ihutru il prrfoim mu ind evm b, jim tie form 
position In Ibis domain ilso the somhirn Nitherltnd gi\< tin 
kid In tin north th< oldest ihimbei ibt Bloinkm J ( si 0 i 
Middclburg elites lnini 14,0 \ highly plaid person 11 u illy 

iited 1 s patron Iheriilkuki ot thr ati itu y\ 1 thi fmtoi, , , _ 

who of tm wrote the pliys hnn ill ind produicd them These Orh ms Hl became advocate of the town of Middelbuig (1603 
chambers redly hid a gr< U sigmticinei in mcnl hisforv If they made 1 tortline by reclaiming land from the sea, successively oc 
diffused notions about potliy and its tichniqui inning ilu misses, rupied the position of pensionin' of Middelburg (1621) and of 
tliev were ilso instrument 1 111 sprinting new idei ot iviry kind Durdieeht (i6’j) Trom 1636 to 1651 he was pensionary of Hol- 
They did not, howtvei produce tin tiling of reil irli In \ due land iltei which he retired to his country house Zorghyliet near 
In 1 -,48 M it tin is d( ( istili in coiuph ted his ( t>>ni iuin Kin tun- The Iliguc His work is wordy but eisy to understand, and during 
Im Itwis til ars pot km tin rlu tormina md pi lie d the tmph i- the whole of the 1 7H1 and rSlh u nturies it was read by the people 
sis on tin tuhriiipif of poetry 1 In importune ill iilud by the and hid its pi ice beside the Bible It is a treasure house of moral 
chambers of rln lorn lo dihiuill forms ind cornplu at* d rhyme piuipls and pro tic d worldly wisdom His principal works are 
arrange menis gridualb lntriued Still real stntinnnl is ex- Hoinvthjck (lb'*,) Spughd van din ouden ende nieuwen Tijdt 
presstd in time volunit s of /u bn yju n by thi Antwerp '■ilioolinii- (163 ) , Trnu Rmji ( 16171 md Ouderdom, Buyittilevin en Hof- 
tress \nna Rijns who prosed her elf ever milliard serv int of gtdarhUn op Zorgh vhet (1655) Cats was only a mediocre poet, 
the old 8 huith 111 tin tight against thi dimuibk Lulhcnn doc- but culturally his sigmhcincc his been immense He is the rep- 
trints Most of the t xt ml works by ilictminms arc illegorical rescntative of the ideas of the Calvinist masses 
pays so ulltd moralities or S pilm ,un S mum Ihe morilitv Constantijn Huygens was born it The Hague In 16x6 and 
£.lcktrlvc written at tlie end of the 15th euitury is unmistakably 1617 he studied Inv at Ltvden and travelled several times as sec 
trl lue English hvtrymai It Ins not been dcusively es retary of embassy (he made three journeys to England) In 1625 
tahhshtd which of the two is of eailn r d it< lhe incducyjl tuu lie hu imc secretary to the stadholder Frederick Henry, after 
also persisted by the rhetonn ins it a is usuillv e died h sbutti ward to Prince William II and finally to Prince William III He 
tnent 1 here is a collection of ifitli euitury plays yvhich form the considered his protessional work to be the principal part of his 
archives of the former dumber of ihctorn 01 Hurlem called existence and his poems were “flowers in his cornfield ” He had 
i ron mart blijdn n This collection contains sc\ er il sui h hsbaltt little fantasy and in his work mainly depicted himself and his sur- 
mnls Ihe pnncipiJ poet of this genre 1, Cornelius Everaert of roundings His principal works in Dutch— for he also wrote in 
Bruges (1485-15561 lo EshatUmtnt as well as to allegory he Latin— are l oodwut (1621) 1 description of the well known 

m The^arlv'llflnaiMaisri'^'TuI 100 ^ * , D promenade at The Hague, ’t Costdick Mai (1622), a satire on ec- 

[ Renaissance —The effect of the Rena.ssince was centric fashions Dagwcrck (1639), a description of the manner in 
fkifn^w r, 1 ^>8 connection it is unnecessiry to say much ibout which he spends his day, Oogentroost, a poem in which he tried 
U US Desl ^ nus E r ,smu ‘> of RoUtrdim because he to console his blind friend Lucretia van Trello by explaining how 
LlTJTnhfVi v A fLVV remar hdble enters who nearly all people go through life blinded by their passions, Hoj- 
BrZ S nir T?n , Rcn ™ sance > ed J lhe natlond language the unjek (1053) a description of his little country home, Zeestraet 
work^/pLrr^de^oifsarel^anrl Parel cl'vl ,2 t r n= lted the iu 666; ' whlch deiCnbes the road mode after his plan between 
! n ° Llortm hnJ TAT \ l ? 50 urolc Thc Ha e ue “ d Schevemngen There is also a play called Tnjntje 

an important book on painting (Htt Schtldcrboeck) 1 hue was Cornells and an autobiography of his later years Chmwerck 

SfZu , 1 ' &eCr ft! ar> h °, the t0Wn LL y den I ?‘ cse men ( lb8o) "h'ch was only published in the xgth century 

2k Z . m he r , h u eU ’ r ' clans " ho adorntd their ^ The Influence of Amsterdam -We now pass ^Amsterdam 

Dame \k ,he ?£*' e com T^ d " ,th lht pure There at the banning of the i 7 th century two chambers of 
spirit of the Renaissance through the poets of the Trench Pleiade rhetoric were flourishing, De Eglanher, already mentioned and 
Greater however, was the effect of the Reformation a move- >t Wit Lavendel which was the Rrah^nd Zu 1 , t d 
™‘ „h,ch M d MiKUd lire »h»l. ot tho Tl, t 1™ ‘teSSteJ Differencial 

pied a peculiar neutral position between the warring factions however the artivities^fth^T 8 in f tru f tl0n > aft . er sorae time > 
His principal work of ^flays 

Meanwhile » Amsterdam the chamber of rhetoric De Lglant.er rc u It was thefoundat.o? ofTel lhe 

the Amsterdam - he sch --bur g 

Sfof«%e^y 5 £ wh Bredero, 

fPrinupal members of th.s ehimb.r w.s the humamvt Hendnk he hli 2 great authors of hls th at 

Baurenszoon Spicgliel (x 549-161 i whose principal work w is the nuerre h-id kl^ "u cIlSMcal edl i calIon Hls voluminous lyncal 
HenspvgM, a rather elaborately eonipelsed Sem whlh ex Tb 7™ r l hlS B ° ertl&h ’ 4m0Weus en A ^acb- 

pounded a doctrine not unlike- thit of Coornhert ^Another minor nlme i„,n‘ ir ^ par f l of the book contains comical 

Wut member was Roemer \ l-nher who w rolTamilmldconncL " f . P ° P °J ar Ilfe - /epresenting in the sphere 


poetry has been collected m his Boeriigh, Amoureus en Aeiidack- 
tnh Gr ° vt L‘> dboeck The first part of the book contains comical 

little rhymes < Brabbdmg )' 'an^K^ w° r ^ J th J ,e th,,1 « s ^ 'n pImtmgTam«emed\he2o\k 

to accompany printed picture, iMnn/poppmt P JJZ T ’ 0stade Th « amorous poems of the 

great effort. To ige, t^wlish ft" audio Sir Slb.V" 01 " "f the Sie subject 

"" “ toB tr "’ a ta,,ard “ rd * ■*«* » ^ 
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a talent for comedy which reached its full height in his farces 
Klucht van de hoe ( 1 6 1 - ) , klucht van Symen sonde boctichevl 
(1612-13) Klucht van den Molenaer (1613) , and also m his two 
comedies, Bet Mooitje (161;,) and De Spaansche Brabandu 
(1617) The first was based on the Eunuch of Terence, the second 
was after Lazaullo de Tonnes The local colour in both plays 
was entirely derived from Amsterdam 

Another lyric poet and playwright whose gifts were more modest, 
but who was decidedly related to Bredero was the adventurous 
wanderer Jan Starter (1594-1628), born in England, who was 1 
member of the Eglantier at the same time as Biedero He founded 
a chamber of rhetoric at Leeuwarden, later went to Germany where 
he became the historian of the count of Hansfelt His poetry has 
been collected in the volume De Fnesche Lusthof (1621) 

Pieter Hooft is the most typical representative of the Renais- 
sance in the literature of the Netherlands His art is personal and 
refined He came from an Amsterdam merchant family, was des 
tined for commerce and was sent on a commercial journey to Italy 
(159S-1601) The love poems which he wrote after his return 
and the pastoral play Gramda (1605) show the influence of the 
Italian Renaissance In 1606 he was allowed to study law at Ley 
den When his studies were finished he was appointed drost of 
Muiden In this position he lived in the famous Muiderslot or 
castle of Muiden Inspired by the place in which he was living 
and also strongly influenced by the tragedies of Seneca, he wrote 
in 1612 Geeraerd van Velsen and m 1625 Baeto In both plays 
he has expressed his political ideas in a very anachronistic man- 
ner He also adapted Plautus’ Auliduna into a comedy of Amster- 
dam called Ware nar (1616) Particularly after 1627 his home 
became the centre of artistic and intellectual life, formed by the 
Muiderknng (circle of Muiden) During the last 20 years of his 
life, he devoted himself almost exclusively to historical prose In 
1626 he wrote Hendrik de Grote, in 1628-47, Nederlandsche His- 
torien, which he left unfinished The artistic prose of these writ- 
ings, strongly influenced by Latin, exercised a great influence on the 
literary prose style of the 17th century 

The Genius of Vondel — Joost van den Vondel is the greatest 
poet of the golden century in Holland He was born in Cologne 
of parents who came from Antwerp, whence they had fled as Ana- 
baptist refugees When Joost was still very young his parents mi- 
grated to Amsterdam There he had a hosiery shop in the 
Warmoesstraat, but his wife Maaiken de Wolf managed the busi- 
ness and allowed her husband to give all his time to study and 
art He was a real product of the Renaissance, full of veneration 
for the ancients whom he tried to imitate, particularly in his 
tragedies 

Vondel’s work is voluminous There are in the first place the 
satirical poems occasioned by the religious and political struggles 
between Armmians and Gomansts His tragedy Palamedes 
(1625) represents the struggle between Prince Maurice and Olden- 
barneveldt in an allegorical form and belongs to his satirical work 
There are further Roskam, which criticizes the abuses of the gov- 
ernment of the regents, and Harpoen, which compares the good 
and the bad minister We may mention, among his songs cele- 
brating the national greatness of the Dutch republic, the glory 
of the house of Orange and of Amsterdam, Lof der Zeevaert 
(1622), Geboortklock van Willem van Nassau (1625), Inmjdmg 
van het Stadhms (1655) Of great beauty are the intimate lyrical 
songs of moving simplicity which Vondel wrote after the death 
of close members of ins family After he had become a Catholic 
he wrote three long poems in defense of his faith Altaergeheim- 
entssen (1645), Bespiegelmgen van Godt en Godsdienst (1662), 
Heerlijckhett der kercke (1663) But the principal work of Von- 
del consisted of 24 original dramas The first was Pascha of de 
Vyttocht der Kmderen Israels mt Egypte Among his other 
dramas are Gysbreght van Aemstel (1637), Maeghden (1639), a 
dramatic version of an episode of the life of St Ursula, Joseph m 
Dothan (1640), Maria Stuart (1646), De Leeuwendalers (1648), 
a play written on the occasion of the peace of Munster His mas- 
terpiece was Lucifer (1654), describing the revolt of the angels 
against God Jephtha (1659) and Adam m Balhngschap (1664) 
are other plays of his 
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Three religious poets from the great period of the 17th century 
deserve separite notice The fiisL is Johannes Stalpieit van der 
Wielcn, paush priest at Delft (1579-1630), whose hte of St 
Agnes and Gtestehjihe Lofsangen, imbued with a true mediaeval 
spirit are his best known works Jacobus Reefsen or Revius 
(1586-1658), was a Protestant minister of Deventer ( Over - 
Yselsche Sangcn en Dichten, 16^0) and D R Camphuyscn 
(1586-1627) wrote Stichtelijcke Rijmen 

The Late 17th Century — Later in the 17th century conies 
Jan Vos whose rhetorical pieces Atan en Titus (1641) and Medea 
( 1666) were produced with elaborate stage machinery which 
made quite a sensation Geraert Brandt (1626-85) was a prose 
author who wrote Histone der Rejormatie, Leven van Adr di 
Ruyter Leven van P C Hooft, Leven van Vondel Heiman 
Dullaeit (1636-84) was a painter, pupil of Rembrandt, who wrote 
a few poems full of true sentiment which were among the best 
of his time 

The last generation of the 17th centuiy is represented by the 
following writers J A van der Goes (1647-84) was an imitator 
of Vondel His principal work was De Ystroom His language 
has something of the ease and grace ot Vondel’s but rather lacks 
simplicity Jan Luiken (1640-171-), a world famous etcher and 
engraver, ranks as a poet near to Hooft and Vondel The work 
of his youth was Di Dmtse Ltei, a volume ot love and nature 
poems When he was 26 he became converted to a mystic and 
ascetic conception ot life Henceforth he only wrote pious verses, 
of which the best is the first, Jesus en de Ziel Thomas Asselyn 
and Pieter Bemagie wrote comedies The first is known mainly 
for his play Jan Jilaesz of de gewaende Dienstmaegd, 111 which he 
makes fun of the Quakers 

The decadence which had already set in by the end of the 1 7th 
century became accentuated m the iSth The so called Prutken- 
tijd or “period of wigs” was a time of great wealth, when people 
were seized with a mama for collecting and the art of poetry 
was practised in an amateurish way Written in a form that was 
bound by the strictest rules, it was nothing but servile imitation 
of French models The best known among the societies wheie 
that kind of poetry was practised, the Nil Volentibus Arduum, 
was established at Amsterdam in 1669 One of its leading mem- 
bers was Andnes Pels, who published in 1677 an ars poetica 

Early 18th Century Prose— The three principal authors of 
the first half of the 18th century are Bieter Langendijk (1683- 
1756), known to our own day as an author of comedies which are 
still performed, the moralist Justus van Effen (1684-1735) and 
the peasant poet Huibert Poot 

The principal works of Langendijk were Het Wedersijds Hu- 
welijks Bedrog (1712-14), Krelis Louwen of Alexander de Groote 
op het Poeetemaal (1715) and De W iskunstenaars of 't Gevluckte 
Jufertje (1715) He is an imitator of Molifere, and in the polish 
of his smooth alexandrines shows himself a real man of the 18th 
century Justus van Effen was mainly the author of moralizing 
works, some of which were written in French He followed the 
example of the English reviews, The Tatler and The Spectator, and 
applied their methods also when later m life (1731-35) he pub 
lished De Hollandscke Spectator Between 1741 and 1800 at 
least 30 weekly papers of the same kind appeareef* The best 
known are De Denker and De Gnjzaard These Spectatoriale 
vertoogen had a great influence on the Dutch Verlichtmg 

Some further typical representatives of the period are Hoog 
vliet, author of Abraham de Aartsvader, Sijbrand Feitama, trans- 
lator of the T&limaque of Fenelon and of the Hennade of Voltaire, 
Balthazar Huydecoper, a philologist and author of tragedies in 
the style of the French classics The two Friesian noblemen, Wil-* 
lem and Onno Zwier van Haren, have a certain imaginative origi- 
nality and are remarkable for the choice of national subjects for 
their poetry 

English Influence on the Novel. — In the last quarter of the 
18th century started the movement of Verlichtmg Classicism, 
which had gradually become a ngid and soulless form, was the 
special butt of the critics The “enlightened” Elizabeth (Wolff) 
Bekker (1738-1804) and her friend Agatha Deken (1741-1804), 
who started by being more piously inclined, joined forces after 
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( Snrlduhtt n i h( \vr( 
Bull l naai \ the cmIl 
Ltirlme van Paul Kilt 
J iloI) Gtcl ( 1 789- 
bnrmi ol Levdui uni 
His trnm wort consist! 

Rlujn is 1 utli (17, -ib 4) is in (ninety ililtcrun type 1 the eight pnnupil one 1 
suitimi 11 1 1 list stronglv influent id b>i\oung D \nnucl KIojjnIoi V Omh/zoi h tn Phunttiu 
ind espeu illy Got the s 11 till/u Ht wrote a tfw sentiment it ftls fiS,5) attempts 
nuyels, Juhn (17S4) nul l admand rn Cons hint a (1784) Litti hid midi itswav into ’ 
111 life ht yyrott dnhiln pntnis (t 1' Dt Oudtrdom 180,1 md ntp (1S0.-6S) and J 
many song, winch uf still u ul is tliunh hymns Ht ilho lnd 1 followers ot Scott hit 
cert tin signitn mtc is 1 writn on atsLlieties but in tint sphtrt he I enntp virott poetic ‘ 
was Itss important tlnn lliironymus v in Alphtn (,1740-180?!, novels ind short storu 
who ti insl iti d Rie di 1 s llnor\ oflim lrG mr! provided it with He stirted with nudii 
in tmpnitint mtroduition lit is now htttu known 1 the mthui Dtlaimi Ouzt 1 amtii 
of children s poems Another putt il nvtiy pit unite y as J itn- and Lhzabtth Mu\th, 
bu> Bdliniv 1 17S7-S6 ) Ills style yy is nthtr hombi'-tie ( ihout w Inch more pn 

Bllderdijk — Willem Hilderdijl l^sh-ieu 1 is 1 gn at ti^ui t republic \ in I enntp 
who evert istd ronsidt cable influtnee upon ihi spiritual hie of Under tin mfluuiee of 
Holland He was in Orgmist m opponent of the puts ol tin temporary noyel c died 
Pitriols In 17 ijs hi rtlu-nd to tile the tilth ol illepiinu to J van dm Higc Ultm 
the gowrnment ot t hi Jtilivun repuhlu which had been estah ind Di btlumphtider 
lished liy the Tumh ind rutivtd the unu uillj eveie pien ills Anolher important 1: 
of exile Heromud ihoui lluuburg ind London where he till Louis 1 Get rlruicki Bosk 
in love with Killurim Wilhelmmi Sehwi ickhirdt, who liter Has Betts begin to wi 
beiame his etonil y ifi Wlun I ouis Nipoleon heiaine king ot mantles ( Umagro, Dt 
Holland Bllderdijk w is rit died to Hull uul mil tre ate (1 with much Dr (,uh made her chot 
consider it ion Aftei the ustontion King W ilium I gave him a ol the heroes of Prote: 
pinsion He w is nut lppomtid 1 pudessor itLiyden is In hid Spain Her best knowr 
hoped to he but istililisht d hn ist If in that town is a priv ite tutm the evclc about Leuc 
(x8i,-„ 7) md hid i number of y try able students who attended Dtlflscln H ondtrdokte 
his com sen in nitinnal histoiv, venerated him is a prophet md toncal nuvel during her 
adopted 1 ennudt nbk part of his political and religious view 1 of a diary entitled Ma/t 
The mm. count which aimed at propagating these religious xdeis National Conscious 
w is cilltd the Ruul in Holland was the pei 

Bildctdijk wrote billids and longer narrative poems such is Aernout Drost who dit 
nun mA lr*tjntn\ alcniijH The epic Dc Onthrgang der Eirstc Do Muzen, which ha 
11 ereld (18:0), which ht left unfinished, contuns beiutiful pas- Johannes Potgieter folk 
sages I he immense bulk of his lyric poetrv contains some evpres he tried to strengthen 
■five poems especially tmong his love songs and otlnrs full of patriots He was haunl 
very deeply felt religious emotion suth as Gebid (1796) and resented by the grandeu 
Boetsang (1826) Among the longer poems the Odt 1 an Na he direettd Dt Gids, c 
pokon (i 80&) and Ifschud (1810 > are eck hrited His Geschudt criticisms and many ske 
ms des Vadtrlands contains part of in lutolungriphy Jan, Jannctje, en him ; 

Johannes Kmker < 1 704-184*; ) wis also a critic, a philosopher the ’past and present oi 
and i philologist He criticized the insignihcanee of his comen- he extolled the Holland 
tional and sentimental contemporaues Among the numeious but difficult and full of learn 
insignificant w liters uf the Trench period mention may Be nude later long stones (Ond 
of Adnaan I oosjes, whose M aurtls Lijmtager is a forerunner of poetry of his mature yea 
the histontai novel and Jan Iredenk Helmcrs (1767-1813) who tchap van den Landjonl 
published his bombastic but deeplv patriotic poem De Uoltandsche come to despair of the 
!t U 8 *L dunng the U ench domination younger men he could 1 

Tae ma Century ^-'1 lie first part of the 19th century was take o\er his task The 
tSS distrogmshed even than the revolutionary period It was a Bakhuizen van den Bm 
time Of rhetorical self-complacency Ihe orator Henricus van studies of the 17th cent 
aer Palm C1754-1S41 whose Geschiui en Redekunshg Gedenk spint 
l Chr f ™1 ^ d / dan f S fhr e Stelhn * (lSl6) ,s the best-known work In the Dutch hteratu 
tc-establmed formalism after the laxity of the revolutionary pe occupied by Nikolaas 1 
nod The typical 1 epresentat.ve ,n Holland of familiar fireside days he was an entbusi 
poetry was Hendrik Jo lens 11780-1856) During that period romantics Under the 
we mav notice Bllderdijk s ardent admirer and disciple Isaak da wrote four stories in v 
r n Da UsUs J mai " w °rk, directed against Camera Obscura a bool 

Liberalism, was Bcuaren tegen den Geest der heuw (r82 3) of a number of sketches 
Among bts poetic works the best known are his Ttjdzangen, which of the middle class soci 

Antonie Cbmtmn Wijnand Manng (1767-1840) an mmellent ff T ° f , J ° natha ! 

ofGrfderknd 1 f ntlrel> h . lmself - was a gentleman farmer life bv Johannes" KnepF 
of Gelderland Apart from many K ric poems and some epigrams Khkspaan (1814-85).^ 


c 1 few fine stones in verse De Twee 
t Jaromir Marco Dt Hoofdigt Boer, De 
Di I trjongingshmr 


Bllderdijk — Willem Bllderdijk < 


the eight pnnupil ones have been brought togethei in one volume, 
(hidtizoth in Phuntasn One ol them, Gtspul op den Drachm 
ftls fiS,5) attempts a just appreciation of romanticism, w'hich 
h id made its wav into Holland ibout that period Jacob van Len 
nep (iSo.-fih) and Jin Tredenk Ollnuns (1806-54) are gifted 
followers ot Scott hut their subject mitter was national V in 
I enntp wrote poetic stories i few phys but mainly historical 
novels ind short stories which gut him considerable popularity 
He stirted with mi duty il stories Dt Pleegzoon, De Roos van 
Dtl tuna Onzt T omouthn His litci novels Fadinand IIuycL 
and Lhzabtth Mustli, written under the influence of De Gids 
( ihout w Inch more presently > describe the period of the Dutch 
repuhlu \ in I enntp is easy and enlutammg but superficial 
Under tin influence of Treneh naturalism, he also wrote a con- 
temporary novel cilltd Klaasji Zt vim ter Under the pseudonym 
J van dm Higc Ultm ins wrote two novels Het Slot Loevestem 
ind Dt Sihaaphuder 

Anollitr important figure in the Romantic movement is Anna 
Louis 1 Gu rlruidu Bosboom loussamt (i8i' , -86), who, like Niko- 
laas Beds begin to write undci the influence of the English ro- 
mantics ( Urnagro, Dt Grtuij van Devonshire) The criticism of 
Dr Gids made her choose national subjects She wrote in praise 
ol the heroes of Protestantism during the 80 years’ war against 
Spain Her best known works are Het Huts Lauernesse (1840), 
the cvcle about Leicester in ten volumes (1846-55) and De 
Dtlflschc If ondirdolter Like Van Lennep she deserted the his- 
torical nuvel during her later period and wrote a novel in the form 
of a diary entitled Majoor Frans (1875) 

National Consciousness — Typical of the romantic movement 
m Holland was the penodical De Gids The critic and author 
Aernout Drost who died young, started a review in 1834, called 
Dc Muzen, which had only a short existence Everhardes 
Johannes Potgieter followed him m 1837 with De Gids, in which 
he tried to strengthen the national consciousness of his com- 
patriots He was haunted by the ideal of national strength, rep 
resented by the grandeur of the 17th century From 1837 to 1865 
he direettd Dt Gids, contributing to it a number of important 
criticisms and many sketches, the most characteristic of which is 
Jan, Jannctje, en him Jongs te Kind (1842), where he contrasts 
the past and present of Holland In Het Rtjksmuseum (1844) 
he extolled the Holland of the 17th century Potgieter’s style is 
difficult and full of learned allusions Especially important are his 
later long stones ( Onderweg m de Regen) and the imaginative 
poetry of his mature years ( Gedroomd Paardnjden m De Nalaten 
schap van den Landjonker, 1875) Before he died Potgieter had 
come to despair of the success of his enterprise, and among the 
younger men he could discover no one whom he judged able to 
take over his task The learned historian (later archivist) Reimer 
Bakhuizen van den Brink (1810-65), mainly known through his 
studies of the 17th century, published in De Gids, was a kindred 
spint 

In the Dutch literature of that period a very peculiar place is 
occupied by Nikolaas Beets (1814-1903) During his student 
days he was an enthusiastic admirer of the English and French 
romantics Under the influence more particularly of Byron, he 
wrote four stories in verse But he owes his fame entirely to 
Camera Obscura a book which has become a classic It consists 
of a number of sketches which give a delicately humorous picture 
of the middle class society of his day Beets also wrote many 
poems, most of which are in the manner of Tollens 
Pieter Hasebroeck (1812-96) was, like Beets, a Protestant min- 
ister His volume Waarhetd en Droomen, published under the 
pseudonym of Jonathan, somewhat resembles the Camera Ob- 
scura A similar resemblance appears in the sketches of student 
life bv Johannes Kneppelhout, who wrote under the pseudonym 
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There is also a Catholic romantic, Josephus Albertus Alber 
dingk Th>m (1820-89) Like Potgieter he loved the Amsterdam 
of the 17th century, but his description of that period is mainly 
restricted to Catholic circles The modernist Protestant minister 
Petrus Augustus de Genestet (1829-61) was a popular poet and 
also wrote a series of Leekedichtjes (lay poems) about the religious 
struggle between the orthodox and the modernists 

(J Wal , X ) 

Carel Vosmaer (1826-88) who edited De Nederlandsche Spec- 
tator and translated Homer should be mentioned as a critic who 
appreciated the real importance of the writers who heralded the 
renaissance of Dutch literature at the end of the 19th century 

Conrad Busken Huet (1826-86), of French descent, was espe 
cially important as a witty and sharp critic In his influential 
critical work, collected m 2s volumes, Literansche Fantasiecn en 
Kntieken (1868 and following years), he adopted the critical 
method of C A Sainte Beuve After working 111 the Netherlands 
East Indies as a journalist he spent the last part of his life in 
Pans Important as well 15 his history of the Dutch 1 7th century 
cultural life, Bet Land van Remit andt (1882-84) 

Edward Douwes Dekker (1820-87), who because of his great 
gifts as a prose writer and his easy natural style was a forerunner 
of the revolutionary literary movement of 1880, wrote under the 
pseudonym of Multatuli his Max Havelaar (i860), a glowing and 
moving protest against the treatment of the Javanese by the Dutch 
authorities Douwes Dekker had been an official in the Nether 
lands Indies The book created an immense sensation and con 
tnbuted greatly to the later improvement of conditions in the 
Dutch colonial possessions 

In 1861 Multatuli published a remarkable collection of intimate 
essays in the form of letters, Mtmebneven, followed between 1862 
and 1877 by seven volumes of Ideeen, brilliant polemical notes 
about the fossilized aspects of the Dutch 19th century life, which 
contain his beautiful unfinished novel Woutertje Pieterse Multa 
tub is the undoubted genius of Dutch 19th century letters but 
because of the fearless nature of his writings and his irregular 
private life he remained a controversial figure who with equally 
great heat of passion is censured in some quarters and venerated 
in others 

In the Flemish part of Belgium, where in the course of the 
several successive foreign dominations popular education had been 
stagnant, a new movement arose after 1830, the Flemish move 
ment, of which the novelist Hendrik Conscience (1812-83), who 
taught the Flemish people once more to read and use their own 
language, was for some time the best-known literary representative 
Conscience celebrated the grandeur of the past of Flanders His 
best known novels are De Leeuw van Vlaanderen, Jacob van Arte- 
velde, De Lotelmg Among the poets of the movement the fore- 
most is Guido Gezelle (1830-99), whose poetry in which he 
glorified God and nature is of the greatest importance because of 
his unrhetoncal, free and inspired use of the language His most 
beautiful poetry is found m Ttjdkrans (1893) an d Rtpnsnoer 
(1897) 

Renaissance of the 1880s — In the northern Netherlands an 
important renaissance of literature took place about 1885 It is 
usually considered to have started in Oct 1885 with the publica- 
tion of the first number of the review De Nieuwe Gtds The 
forerunners of this movement were Dekker, the novelist and poet 
Marcellus Emants and the delicate lyric poet Jacques Perk (1859— 
81 ) The Nieuwe Gids differed from De Gtds in that it pursued 
an exclusively aesthetic ideal The leaders of the movement were 
the poets Willem Kloos (1859-1938), Albert Verwey (1865- 
1937) and Lodewijk van Deyssel, the pseudonym of Karel Alber- 
dingk Thym (1864-1952) Kleos sang the beauty that pleases the 
senses Verwey passed from impressionist to symbolical verse 
He also did good work in literary history (among other works he 
wrote a book about Potgieter) Van Deyssel was the violent and 
lyrical critic of the movement Frederik van Eeden (1860-1932), 
dramatist, poet and prose writer, occupied a special place His 
best work in prose is De Kletne Johannes, the story of the soul of 
a child His Van de Koele Meren des Doods is an important 
pathological novel Van Eeden also took part m an experiment at 


communistic life which proved a failure His plays aie hittclj the 
expression ot his social feelings and opinions The poetess Hfilcnc 
Lapidoth Swarth (1859-1941) stood very near to the movement wiLh 
her lyrical works wutten 111 paiticuhrly delicate language full of reso 
nance Herman Gorter (1864-1927) acquired a foremost position in 
Dutch poetry by his poem Met Jan Hendrik Leopold (1865-1 9s 5) , 
poet of a tragic individualism, pioduced w 01 k of great sensitivity 
Petei C01 mbs Boutens (1870-1943) gradually obtained a mastery of 
his poetic foim and expressed himself in strongly rhyLhmic veise, some- 
times of an unearthly beauty 

Among the men of the 1880s (De Tachtigers) we must also place 
Jacobus van Looy (1855-1930), a wntci ot beautiful prose (Proza 
Gekken reesten, Jaapje, Jaap , the last two of which aie autobio- 
graphical) The great novelist Louis Couperus (1863-1923) described 
the life of The Hague (lihne Fere, De Boeken dcr Kletne Zitltn) and 
made splendid imaginable reconstiuctions of antiquity (De Bet g van 
Licht, Anhek Toertsme, Ihrakles, Dc Komedianlen , Iskander ) The 
movement of the 1880s was mainly individualistic Immediately after- 
ward came a group of authors whose feelings were more social The 
dramatist and writer of sketches, Herman Heyermans (1864-1924), 
wrote social dramas which are among the greater triumphs of the 
Dutch stage ( Ghetto , Hel Zcvende Gebod, Op Hoop van Zegen, Ora 
et labora Allerzieleu, De Opgaande Znn, Schakels , etc ) The novelist 
Israel Quendo (1872-193 ) was a typical Dutch naturalist (Levens- 
gang, M enschenwee and the cycle De Jordaan in four volumes) In 
addition we mention the novelists Carel and Margo Scharten-Antink 
( Een Huts vol Menschen, De Vn emde Heerschers, ’t Geluk Hangt 
als een Druwentros) and some women novelists Augusta de Wit 
( Orpheus t n de Dessa), Ina Boudier Bakker, Top Naeff and Carry van 
Bruggen 

20th Century Writers — After the intoxication of the soul and 
the senses m the revival of the 1880s most of the writers of the early 
20th century had turned away from this pronounced individualism in 
a socialistic or ethical direction The language became sober once 
more In piose, reasonableness and wisdom were stressed more than 
beauty and colour This sentiment found expression m Albert Ver- 
wey’s magazine De Bewcgtng (1905-19) Another important reaction 
to the 1880s was that of the idealistic piewar socialists like Herman 
Gorter and the powerful lyrical poet Henriette Roland Holst (1869- 

1952) 

Some of the most significant contemporary poets are Adriaan Roland 
Holst (1888- ), who is withdrawn like W B Yeats in his own 

mythological world, J C Bloem (1887- ), who writes a poetry of 

longing and disillusion , P N van Eyck (1887-1954), poet and essayist, 
Mnrtinus Nijhoff (1894-1953), whose work seems to catch the crystal 
clear morning light of a Dutch interior by Vermeer , Victor Emmanuel 
van Vncsland (1892- ), erudite essayist and poet steeped in the 

French symbolist tradition The principal prose writer of the period 
of neoromanticism is Arthur van Schendel (1874-1946), who m his 
most mature writing created the same scenic and especially moral world 
found in Rembrandt’s paintings Aart van der Leeuw (1876-1931) 
was a subtle poet and prose writer of an idyllic romanticism Anthonie 
Donkcr (1902- ) writes a reflective verse 6f a melancholic nature 

World War I produced thiee great poets, Jan Slaucrhoff (1898-1936), 
Hendrik de Vnes (1896- ) and especially Hendrik Marsman (r899- 

1940) who, under the influence of German impressionism, attempted to 
break with all tradition Jan Greshoff (1888- ), poet and essayist, 

has his proper place among the younger generation grouped around the 
literary magazine Forum, established in 1932 by Menno ter Braak 
(190 2-1 940), -a brilliant cultural philosopher and independent thinker, 
and Eduaid du Perron (1900-40), eminent polemical essayist and 
novelist of great force, leaders of a movement of writers who wanted 
in literature less surface, fewer beautiful words and greatei sincenty 

Between World Wars I and II, a period of anxiety and mental stress, 
the influence of Sigmund Fieud became strongly marked m irrational 
poets such as Gerrit Achterberg (1905- ) and Eduard Hoornik 
(1910- ) but was most clearly noticeable in the prose, poetiy and 
essays of the most important and prolific contemporary Dutch wnter, 
Simon Vestdijk (1898- ), who, as a subtle psychologi strike Thomas 

Mann, owes a great deal to a clever manipulation of Freud’s anthro 
pological theories and to the projection of the various states of con 
sciousness in the manner of James Joyce The main theme of the 
novels and short stones of Frans Bordewijk (1884- ) is the search 

for an equilibnum between chaotic fear and severe discipline After 
the wartime period of occupation, which influenced Dutch literature 
deeply, and the liberation of 1945 new gioups of writeis, either in an 
experimental or existentialist vein, came to the fore 

Contemporary Flanders has occupied an important place in modern 
Dutch literature since the foundation of the literary magazine Van 
Nu en Straks at the end of the igth century, which introduced a 
similar literary revival as m the Nethei lands pioper Among the 
foremost waters are the novelists Stijn Streuvels (1871- ) 

and Cynel Buysse (1859-1932), the classicist and imaginative poet 
Karel van de Woestijne (1878-1929), Herman Teirhnck (1879- ), 

novelist and dramatist, who produced his major novel Het gevecht 
met de Engel at the age of 73, Jan van Nijlen (1884- ), a poet 

of the wisdom of the heart, Marnix Gijsen (1899- ), a highly 

accomplished moralistic prose writer Raymond Brulez is a delight- 
ful novelist with a philosophical turn of mind Willem Elsschot 
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(1882- ) satin/ed incrcitissli the huckstering methods in id 

vcrtising m Ins main novel 1 ipntn t 19 7) Guard W d‘ch ip (1S98- 
) is a masterly p„v etiological observer o( the pathological aspects 
of I lunish rui ll life Miunce Roelmts (189s- ) introduced into 

Hermsh htters the psjcholocicil novel of Gillie cluitv 
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( rile 11 IRIK 19*8) G Knnvcldu flandbatl lot tie tj' stint duns tier 
htdetlantht Lethrkunde, 5 vol (Hcrtocuiboseli 1948-sj) , J L 
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brhets van de \cdtrlaidsc Ltttuen (Groningen, Joljakaita , 

VV 1 M 1 v in Lttimni hart 1 Srhets ran dt onU ikktlint, dir 
Nrderlandtt Ltlterknndt, ird ed (Grumncin, 1946), Dichlerst Imp cn 
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(Amstirdaro, 1951) ( V v n \ ) 

DUTCHMAN’S BREECHES (Dtctnlm (untllam >, 1 
North Aim ru in plmt of the fumitory f unily (lumirnceae), 
known ilso hv v mous local 
names, as butterfly banner, bovs 
and girls tar drops ind soldnrs 
t ip native to woods from Nov 1 
Scot it to South Dakoti ind 
southw ird to North Carolina and 
Ernsts It is 1 smooth, dchc tit 
plant, rising from a granuIiLtd 
bulb, with the slender si liked, 
finely disstcltd li ives appearing 
to spung from the surface of the 
ground In shape the irregulir 
flowers, about J in broad, re 
semblt a pair of baggy trousers, !I T io» u "orur? r T "‘ " ll ° ,1,< ’ w " 
whtme the popular ntme The Dutchman s dreeches an early 
flowirs are white or pinkish, spring feower in northern and 
tipped with yellow, and hang eastern united states 
tremulously from a slender stilk, 5 in to 10 in long This plant, 
whieh blossoms ibundantly in earlv spnng is one of the most 
dainty of North Amenean wild floweis (Set Dilentra ) 
DUTCH METAL A variety ot brtss, in which the propor- 
tion of zinc is high, giving the alloy a yellow colour, simulating 
gold The proportions of copper and zinc m dutch metal ringe 
from 38 12 to 85 is, the colour becoming paler with the higher 
zinc content Dutch metal is usi d in bronzing, ind in the prep 
aration of imitation golS leaf, its gre it ductility lending itself 
to the purpose Gilding with dutch met U costs less than one third 
the price of real gilding, but the work rapidly tarnishes unless 
coated with a lacquer (See Brass ) 

DUTCH OVEN Tins utensil w is in general use in American 
colonial days for baking before the open (ire, winch was the only 
means of cooking exiept the brick oven (q v ) It was round, 
square or oblong, with the front ojxn The round variety was 
often fitted with a spit, turned by a hmdlt on the outside, for 
roasting meat Otherwise, the oven was used for baking only The 
o[icn side was set close to the fire, to receive the full heat of 
flames or coals Usually of tin, it was often Called “tin kitchen” or 
“Dutch kitchen " The hake kettle — a tovc’red receptacle on high 
legs to set (Per the fire — was sometimes called a Dutch oven 
DUTCH WARS, a general title for the three naval wars 
fought between England and the United Provinces ( 1652—74) , 
but also for the almost continuous sirus of land campugns fought 
by the Duith against Louis XIV (1667-78) 



NAVAL OPERATIONS 

r Tim Dutch War ( 1652 - 54 ) — The immediate causes of the 
war were the continuous diplomatic re bulls given by the Dutch to 
the English Commonwealth government The real and under- 
lying cause, however, was the tomnun.nl rivalry of the two 
nations, especially in the North hi a and Spitsbergen fisheries and 
m the East Indian trade while in addition the I nghth disputed 
the Dutch claim to make their neutral dig covtr goods ton 
signed to Frour with whom England was already unotheiillv 
at war (kt Holland fhs'nry I slush History bmmNG, 


Historv ot , N wigation Laws, etc ) 

DespitL Urn great manLime strength of the Dutch, which had 
developed unchecked for nearly titty years, England began the 
war with three overwhelming advantages Geographically, she 
dominated the Dutch trade route passing thiough the Straits of 
Dover, her navy was directed by a single and united body, the 
Council of State, whereas the Dutch relied on the sporadic co 
operition of five different provincial admiralties, finally, the 
Commonwealth government was prepared to lavish huge capital 
sums on the war, seized from the Royalists, while the Dutch 
were compelled to finance the war from an income largely derived 
from their threatened c irrying trade and fisheries 

In the spring of 1652 Admircl Martin Tromp (<7^) took a 
strong Dutch fleet into the Channel Lo protect the returning tiade 
Nuthci country vvis anxious to appear as the aggressor, but i 
lollision occurred wiLh \dmiral Robert Blake s squadron on May 
19 otf Dover on Blike making the claim to the salute, some Dutch 
ships having betn ittacked further down the Channel for the 
same cause Admual Bourne came up later with a squadron from 
the Downs to assist Blake, and Tromp was eventually duven 
over to the Trench coast with the loss of two ships 

Blake was now ordered north to destroy the Dutch herring 
fisheries, which he succeeded in doing, also if possible to intercept 
the Dutch Tast Indiamen, said to be returning bv the north of 
Scotland, ind to lurry their B iltic trade Meanwhile Tromp and 
liter on dt Ruyter (qv) had matters their own way m the 
Channel against Sir George Ayseue who had only 14 ships, the 
rein under being with Blake As soon as the Dutch understood 
this, Tromp was ordered north to engage Blake He sighted his 
adversary, but a slorm scattered his fleet off the Shetlands, and 
in returning home he was superseded by Cornelius de Witt (qv) 
as 1 result of the outcry caused by the loss of the herrings In 
September de Witt concentrated his forte, as did Blake, each 
having over 60 sail, and an action was fought on Sept 28, when 
the Enghsn admiral cleverly neutralized de Witt’s attempt to 
exploit the leeward side of the Kentish Knock as a defended 
anchorage The Dutch were severely handled, while many of their 
eaptuns refused action towirds the close, being jealous of de 
Witt on personal and political grounds 
Tromp was now reinstated in command by the States General 
with over 80 ships, and ordered to force the outgoing convoy 
through the Channel, but the English Council of State, thinking 
that the season for active operations was passed, reduced the 
fleet considerably, and when Tromp appeared off the Goodwins 
on Nov 29 Blake had only 40 ships ready m the Downs, many of 
them being only hired merchantmen However, he determined 
to attack, and on Nov 30 both fleets were clear of the Goodwins 
on parallel courses Off Dungeness a general action was fought 
in the late winter afternoon, m which Tromp was successful, his 
convoy passing down mid channel without loss 
An immediate naval reorganization followed this set-back The 
Council of State ordered several captains to be tried for unsatis 
factory conduct and issued articles of war by which all captains 
of merchant ships engaged on government service were in future 
to be entirely under government discipline The seamen’s pay was 
increased, the victualling improved, and the command was 
strengthened by the addition of the generals George Monk (qv) 
and Richard Deane for service at sea 
Early m Feh 1653 Blake took his fleet of about 70 sail down 
channel to intercept Tromp, who was known to be attempting to 
conduct the home bound Dutch convoy of merchantmen through 
the Channel Thick fog made reconnaissance difficult, and the 
English fleet was somewhat scattered when Tromp suddenly 
appeared off Portland on Feb 18 with about 80 sail, the wind being 
north-west Blake s squadron having become separated had to 
withstand the whole of the Dutch fleet alone for some hours, till 
at last help arrived, when Tromp drew off to rejoin his convoy 
which had meanwhile slipped by unmolested Next day, Blake 
pressed the Dutch vigorously and a running fight took place past 
the Isle ot Wight, Tromp forming his fleet m a crescent to pro 
tut his convoy which sailed iheid On Feb 20, both fleets were 
oft Bcach> IKad, and Blake again attacked, the English frigates 



DUTCH WARS 


pressed through to the convoy, which became seriously disorgan 
ized, so that night alone saved them from disaster It seemed lm 
possible for the Dutch to round Cape Gris Nez, but Tromp man 
aged to get the remainder of his fleet and convoy clear away 
before next morning, after a total loss of 17 men of war and over 
50 merchantmen 

Both countries were now feeling the strain of the war, and for 
some time administrative and financial difficulties incapacitated 
their fleets, though Tromp was active in protecting convoys com 
ing round the north of Scotland Blake had been wounded off 
Portland, and upon Deane and Monk at last getting to sea in 
force, Tromp at once sought action, and on June 2 and 3 there 
was heavy fighting, beginning off the Gabbard and ending near the 
Dutch coast For the first time the English fleet showed a de 
cided superiority, recent fighting instructions having strictly 
enjoined them to maintain a line ahead formation and so develop 
their broadside fire to the utmost Deane was killed, but Blake 
joined m with remforcements on the second day and the Dutch 
fleet was routed, losing over 20 ships Blake and Monk at once 
blockaded the Dutch coast, without returning to harbour This 
imposed a great strain on the Enghsh resources, but it was amply 
justified by the disorganization of Dutch trade which quickly 
followed, Tromp with the main fleet being confined to the Weil 
mgs while a small force under de Witt lay m the Tcxel Early in 
July the English fleet had to withdraw to land the sick (among 
them Blake) and to reprovision, but it was back in position m 
three weeks, during which time Tromp was unable to make any 
move owing to lack of men, ammunition and stores At last on 
July 25 Tromp put to sea and, heading north, succeeded m draw 
mg Monk south from the Texel in a running fight, after which he 
slipped north during the night of July 29 and effected a junction 
with de Witt The action v/hich followed on July 31 (OS) was 
the fiercest of the whole war Tromp, who throughout the opera 
tions had shown marked superiority in seamanship, obtained the 
wind and attacked with over 100 sail The fight lasted nearly 12 
hours, by which time the Dutch were completely beaten and had 
lost 30 ships, while many deserted earlier in the action, and 
Tromp himself was killed No other operations of any importance 
followed, and by the Treaty of Westminster, concluded in April 
1634, the Dutch conceded all trade questions under dispute, 
acquiesced in the Navigation Act, and paid a heavy indemnity 
In the Far East their commercial expansion was checked, though 
in the Mediterranean they remamed supreme 

Second Dutch War (1664-67) — Charles II ’s government 
pursued a vigorous commercial policy, and was soon embroiled 
with the Dutch over the West African slave trade, and the mterpre 
tation of the Navigation Act In Oct 1663, therefore, Captain 
Robert Holmes was sent to raid the Dutch West African trading 
posts, and in 1664 he crossed the Atlantic and captured the 
Dutch colony of New Amsterdam (New York) The Dutch at 
once sent out Admiral de Ruyter, who recaptured the African 
ports and attacked Barbados He was on lus way home when, in 
May 1663, official operations of war began, and a Dutch fleet of 
over 100 sail under the lord of Opdam captured some Enghsh 
ships which were bringing naval stores from Hamburg The 
Enghsh fleet, of equal strength, was at once hurried to sea under 
James, duke of York, then lord high admiral He was assisted 
by Prince Rupert, Lord Sandwich and Sir William Penn, and en 
countered the Dutch off Lowestoft on June 3 (0 S ) The action 
lasted all day and resulted in the decisive defeat of the Dutch, 
after a total loss df over 30 ships, Opdam being blown up in his 
flagship and Cornelius Van Tromp, the son of Admiral Martin 
Tromp, covering the Dutch retreat with great skill Great dis- 
satisfaction was shown at the duke of York’s failure to pursue 
the enemy, and he was quickly replaced by Sandwich who, after a 
short time, was himself replaced by Monk (now duke of Albe- 
marle), together with Prince Rupert 

The Plague, meanwhile, had so disorganized English adminis- 
tration that no further operations could be undertaken till May 
1666, when Monk and Rupert were ready in the Downs with 80 
sail Here they received orders from Charles II to detach one of 
their three squadrons, to meet a French squadron said to be 
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approaching up channel from the Mediterranean, whence all 
English warships had recently been withdrawn The French had 
declared war, but their squadron never came north of Lisbon, and 
the east wind, which took Rupert to Portsmouth with 23 sail, 
brought de Ruyter out with 83 ships against Albemarle s weak 
ened force Nevertheless, when the wind changed to south west 
on June 1 (OS;, he attacked the Dutch brillimtly, trying to 
concentrate the whole of his force against their van In this he 
was partially successful, the Dutch vice-admiral Evertzen was 
killed during the action, which lasted all day On June 2 the 
Dutch were reinforced, and continued the fight Their van was 
disorganized owing to Evertzen’s death, and Albemarle concen 
trated all his force against the rear under Tromp, who was at last 
relieved by de Ruyter, when Albemarle retired On June 3 Albe 
marie continued his retirement, protecting lus injured ships with 
great skill, though Sir George Ayscue surrendered the “Royal 
Prince” after running on the Galloper shoal In the evening 
Rupert and his squadon returned, and on June 4 Albemarle again 
offered battle and a great melee ensued, the Enghsh finally retir 
ing into the Thames after a total loss of nearly 20 ships De 
Ruyter now blockaded the Thames, based on the Essex shore, but 
Albemarle and Rupert quickly refitted and, working their way 
through the shoals, eventually foiced him into action on St 
James’s day, July 23, off the North Foreland, where he was 
completely defeated with a loss of 20 ships Albemarle now 
crossed to the Dutch coast and on Aug 8-9 a special force under 
Sir Robert Holmes burnt 160 merchantmen anchored in the Vhe 
Channel and a million pounds’ worth of goods in storehouses on 
shore 

Peace negotiations now began, but the English, exhausted by 
the war, the Plague and the Great Fire, laid up their line of 
battle ships for the winter, and the Dutch, pretending to do the 
same, resolved on a desperate raid m order to obtain better 
terms Early in June 1667 de Ruyter suddenly appeared in the 
Thames and, forcing an entrance into the Medway Channel, 
despite the forts and boom protecting it, did immense damage 
to the shipping lying there, burning three first raters, capturing 
another, and causing a panic in London By the Peace of Breda 
(July 1667) the Dutch ceded New York, and the Navigation 
Act was amended in their favour 

Third Dutch War (1672-74) — Unlike the two previous wars, 
which were entirely commercial, this war was part of a great 
European political struggle Louis Xltk who was intent on seizing 
the Spanish Netherlands, had recently been checked by the Triple 
Alliance of England, Sweden and the United Provinces, but m 
1670 by the “Secret Treaty of Dover” he had persuaded Charles 
II to abandon his former allies and co operate with the French 
The English and French fleets were to be combined under an 
English admiral, Charles was to establish Roman Catholicism in 
England, and was to receive large money subsidies The Dutch, 
anxious to avoid a simultaneous war by land and sea, made every 
possible concession demanded of them and finally no better way 
of provoking them could be found than to order Sir Robert 
Holmes to attack their Smyrna convoy m the Channel (March 
13, 1672) 

De Ruyter with about 80 sail was at once ordered to sea, but 
administrative difficulties made him too late to present the junc- 
tion of the French fleet of 33 sail under d’Estrees with the Eng- 
lish fleet of ss sail under James, duke of York, assisted by Lord 
Sandwich, Sir John Harman and Sir Edward Spragge The allies, 
however, were also suffering from hasty preparation, and went to 
Solebay on the Suffolk coast to complete their complements and 
stores Early in the morning of May 28, 1672, they were sur- 
prised by de Ruyter while still at anchor Sandwich with tljp 
Blue squadron at once stood to the north and engaged the Dutch, 
and though his flagship was burnt and he himself di owned his 
squadron routed the one opposed to it under Van Ghent, who was 
also killed Meanwhile, the French turned south and held off 
from the battle, and de Ruyter, merely detaching a small force 
to watch them, concentrated his attack on the English centre 
Here the duke of York was very hard pressed and had to shift 
his flag twice, and only the arrival of the ships of the Blue 
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squadron prevented complete disaster, after which de Ruyter 
drew oft 

The Test Act now forced the retirement of the duke of York 
and many other C ithohe officers, and no further operations were 
attempted Lill 167,5, when the allied fleet was comminded by 
Prince Rupert, and it was planned to land troops on the DuLeli 
coast T he Dutch, who were also attickcd by Louis YIV on land, 
passed through an internal revolution which brought William, 
prince of Orange, to the chief na\al and military command He 
at once ordered de Ruyter to sea, but there was hardly enough 
ammunition for both arinv and fleet De Ruyter occupied a well- 
chosen anchor ige m the Schoonveldt channel from where he could 
command his own coast On Miy 28, 1673, the allied fleet 
attacked him with Unships and frigates, but were severely handled 
and driven back on their in un fleet, de Ruyter counter-attacking 
with gre it skill and the fight 1 tsting till night, when the Dutch 
agun lelued to their own coast 

On June y di Ruyter himself made a sortie and caught the 
allies sumewhit dispeistd, ind after a running fight agun retired 
to his shoals the lilies returning to the Thames to lifit De 
Rmler now attempted to blockadi them, but was driven back by 
pJjgtu in his ships, and it the end of Julv the allies returned in 
font to block ide the Dutch ports, ind threatened in invision 
from the cist coast William of Oringc ordered de Ruyter to 
breik the blockade and relieve the Dutch tiade at ill costs De 
Ruyter tound the allies oft the Texel and, through the deliberate 
slowness of the 1 tench, eisily out-manoeuvred them and obtained 
the weather gauge On Aug 1 1, 1673, he again hul the wind, and 
attieked them running south The J'rcnch, who Were hiding, 
attempted to surround his van and, having faili d, withdrew from 
the action Spragge 111 the rear fought a magnificent but de- 
tached action with Cornelius Tromp, regardless of the generil 
tactics of the battle The Trench having disappeared, de Ruyter 
was igain able to concentrate supenor numbers agunst the Lng- 
lish centre, which wa^ very hard pressed The centre and rears 
now became confused in a general melfe and Spragge was drowned 
while crossing in a boat to his third ship Gnat etforls were made 
to capture his first ship, the “Royal Prince,” but she was splen- 
didly defended, and towards evening the Fnnch relumed and the 
Dulch withdrew The unpopularity of the wai in England com- 
pelled the English government to make peace with the Dutch 
m the following year 

Meanwhile, a revolt in Sicily led the insurgents to seek help 
from the French against their Spanish rulers, and 1 French army 
occupied Messina The Spini irds appe did to the Dutch tor help, 
and de Ruyter took outasquidron and fought an indecisive action 
on Jan 8, 1676, with Duqucsnc who was bringing French rein- 
forcements to Sicily Later, a combined Hispano Dutch attack 
on Messina failed, and de Ruvter was mortally wounded off 
Augusta on April 22 Charles II now made a treaty of allnnce 
with the Dutch, despatched troops to help them in Flanders, and 
sent Sir John Narbrough to the Mediterranean, on which the 
French evacuated Sicily and, in 1&78, made the peace of 
Nijmwegen 
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OPERATIQNS ON LAND 


The contemporary military history of Europe mrluded, first, 
the war between France and Spam, 1654-39, usually called the 
■vanish Fronde (ree Fbonde, The), of which the most notable 
incident was the great battle of the Dune9 (qv) About the same 
time a war was fought in northern Europe (1655-60), celebrated 
chiefly for the three days' battle of Warsaw (July 28-30, 1656), 
and the successful invasion of Denmark by the Swedes, carried 
out from island to island over the frozen sea (Feb 1658), and cul- 
mfuatuig m * long siege of Copenhagen (1658-59) Between the 
second and third wars of England and the United Provinces came 
tho short War of Devolution (1667-68)— a war of sieges m the 


Low Countries in which the French were commanded chiefly by 
Turenne In 1668 the French under Conde made a rapid conquest 
of Franehe Comt6 This was, however, given up at the peace 
The war of 1672-78, the first of the three great wars of Louis 
XIV , was fought on a grander scale 
Invasion of Holland, 1672 — The diplomacy of Louis had, 
before the outbreak of war, deprived Holland of her allies — Eng- 
land (Treaty of Dover, 1670), Sweden (Treaty of Stockholm, 
1672) and the emperor, and when he declared war on the United 
Provinces m March 1672, it seemed that the Dutch could offer 
little resistance The French army under Louis m person started 
from Charlcioi and marched down the Meuse unopposed The 
powerful Dutch fortress of Maastricht was masked, and the 
Trench then moved towards Dusseldorf In the electorate of 
Cologne they were in friendly country, and the mam army soon 
moved down the Rhine from Dusseldorf, the corps of Turenne 
on the left bank, that of Conde on the right At the same time a 
corps under Marshal Luxemburg, composed of Louis’ German 
allies (Cologne and Munster) moved from Westphalia towards 
Over-Yssel and Groningen The Rhine fortresses offered but 
little resistance to the advance of Turenne and Conde William 
of Orange with a weak field army tried to defend the Yssel-Rhme 
line, but the French rapidly forced the passage of the Rhine at 
Tolhuis (June 12) and passed into the Betuwe (between the 
Lek md the Wial) Cond6 now advised a cavalry raid on 
Amsterdam, but Louis, acting on the suggestion of the war 
minister, Louvois, preferred to reduce Nijmwegen, Gonnchem 
and other places, before entering Utrecht province Conde’s plan 
was, however, partially carried out by Count Rochefort, who 
with 1,800 troopers captured successively Amersfoort and Naar 
den His further progress was checked at Muyden, which the 
Dutch garrisoned m the mck of time, and he returned to the 
main army, taking Utrecht eii route Louis now moved on 
Amsterdam, brushing aside the feeble opposition which was 
offered, and it seemed that the French must achieve their object 
in one short campaign But the Dutch people were roused The 
month before, the citizens of Utrecht had refused to raze their 
suburban villas, and defence of the fortifications had conse- 
quently been impossible Now, the dikes were cut and the sluices 
opened, and Amsterdam was covered by a wide inundation, agamst 
which the in\ ider was powerless At the same time the men of 
Zeeland repulsed a Trench raid from Ath on Aadenburg, and this 
infraction of the neutrality of the Spanish Netherlands served 
but to raise up another enemy for Louis Luxemburg too, at first 
successful, was repulsed before Groningen A revolution placed 
William of Or mge at the head of the Government The alliance 
of Brandenburg and the Mainz electorate had already been se- 
cured, and Spain, justly feanng for the safety of her Flemish 
possessions, soon joined them The emperor followed, and Louis 
was now opposed, not by one State, but by a formidable coalition 
War Against the Coalition — In the autumn the war spread 
to the Rhine No attempt could be made on Amsterdam until 
the ice should cover the floods Turenne was therefore despatched 
to Wcstpha.li 1 and Conde to Alsace, while a corps of observation 
was formed on the Meuse to watch the Spanish Netherlands But 
the coalition had not yet developed its full strength, and Turenne’s 
skill checked the advance of the Imperialists under Monte 
cuccull and of the Brandenburgers under the Great Elector A 
war of manoeuvre on the middle Rhine ended m favour of the 
French, and the allies then turned against the territories of 
Cologne and Munster, while William, disappointed in his hopes 
of joining forces with his friends, made a bold, but m the end 
unsuccessful, raid on Charleroi (Sept -Dec 1672) The allies in 
Germany were now not merely checked, but driven from point 
to point by Turenne, who displayed a degree of energy rare m 
the military history of the period After a severe winter cam- 
paign, the elector, defeated in combat and manoeuvre, was forced 
back to the Weser, and being but weakly supported by the Im 
penalises, found himself tompelled to make a separate peace 
(June 6, 1673) Turenne then turned his attention to the Im 
perialists who were assembling in. Bohemia, and made ready to 
meet them at Wetzlar Meanwhile the other French armies were 
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■U tern p t* 11 to °caot ur^Le vdLti'Tn rPT?^ w ^ 11 1 tel J d,urg made a bold which the duke of Lnrrune had rallied his forces) ft mu me 
" ^Uirerhf P nrrn« ihp fl d The ? agUe b y maidlln g a corps Neckar (action of Lidenburg near Heidelberg, July 7) Tutuine 
~iUcd his force and bl hZ 1 , nUnda . tl0nS Bu ) f sudden thaw then laid waste the Palatimte, 111 older that it should no longer 
tn lltrr, hi Anri to a P alnfu l retreat along support an irmy, and fell brek over the Rhine ignoring the re 

• t „ ,, nnc( f’ V'? then returned to the com proaches of the electoi palatine, who vainl} challenged him to a 

hrdefenre rd a r nd ’ ed t0 mdke h(ndwa y gainst duel This devastation has usually been consideicd as a grave 
fnr tile reluf nf PtinriprT r 7 " S 7 ™ arm Y, originally collected stain on the character of the commander who ordeied it, but 
. n ft fir -i hr, P f 1 l ( advan ced on Maastricht, Turenne’s conception of duty did not ditfer in this respect from 

, antnred th,= mrJ , T Vauba ? dlrected the besiegers, that of Cromwell, Marlboiough, Wellington and the generals of 

aft P er the w,T ° J u ' ^ (June 2Q ' l673 > Louis > the A ™"™ Civil Wat Il w’,s held to be necessary and ex 

T ? as r , 1C , ’ 7 his army southwards into pedient, and it was accordingly earned out Bournonulle’s army 

nnnnrtnnre tinneri o o ectorate of Trier But nothing of near Frankfurt was still to be dealt with, and the Gieat Elector 
whnllv nncnrreqcfnl ’ ” Turenne s summer campaign was and his Brandenburgers were rapidly approaching the Mam valley 

Capture of Bonn _Fr™ w , , , , Af ter a slight attempt to invade Loiraine, which Turenne easily 

n T , , , We zlar he moved to Aschaflenburg stopped, the Imperialists suddenly reciossed the Rhine and 

numbers TVPrrhmrr S 3 7 ailCed * n earnest . Sreatly superior m marched rapidly into the neighbourhood of the Stiasbourg bridge 
LS T E 7 r and Nuremberg (Sept 3) on the Turenne’s Winter Campaign in Alsace -The magistrates 
. m ’ 0 tecuccuh drew Turenne to the valley of the Tauber, of this city were not less amenable than had been the bishop of 
hndee of thnl^nlare be 6 T° p ° f W “ rz h ur 8 to surrender the Wurzburg in 1673 Bournonville obtained a free passage, and 
fore g TureMe could’ mterven^ b , ank ° f the Mam be Turenne was too hte to oppose him The French general, how- 

Frankfurt and the Frenrh be ^ m P ena J lsts soon arrived at ever, determined to light, as he had done at Sinsheim, to prevent 

f i F , h P° sdl0n was turned Montecucculi thus the junction of the two hostile armies The Great Elector was 
th^Zfr,nTJ^ J?h teSt ° bjeClS ° f thp I7th centuf y strategist, still in the Neckar valley vhen the battle of Enzheim (8m from 
The Frenrh retreat m repeated and useless marches Strasbourg) was fought on Oct 4 This time it was indecisive, 

Mnn temrrnh tu l > - Jib ? hule W t a L pamful and costly, and and Bournonville’s supeuor forces, soon augmented bv the arrival 
T^nenne Mlnwed unable t / nt , nver at M a,nz and made for Trier of the elector, spread into Alsace Turenne steadily retired to his 
In l ll 2 t0 , d ° T? a 3 ? C ? n i° rm to hls °P p0 clm P of Dettweiler, unable for the moment to do more, and the 

Thl nZ M n rf , 1 1 k P f Tner and Alsace Germans took up winter quarters m all the towns from Belfort 

nmn^ P wh^ev!ded S 7 ™^ n . orthward l ® meet Wllllana of to Strasbourg (Oct -Nov 1674) But Turenne was preparing for 
S Tl in, m C £ d ui S weak arnay and maiched rapidly another winter campaign, the most brilliant in the great com- 

via Venlo (Oct 22) on Coblenz The elector of Trier, who had mander’s career 

Mw/d° 7 h 0 p tt «amnle de n P / e rb atl b n l 0f T y m the spnng ’ fo1 F,rst he p,aced the fortresses of middle Alsace m a state of 
f r m P « blsh °5 ™ Wurzburg and gave a free defence, to deceive the enemy Then he withdrew the whole of 
P , f p P at „f° b ' e r f nr ^ ll 7 r 7 and Montecucculi joined forces in the field army quietly into Lorraine Picking up on his way such 
t 5 L t , ph 4 beS,eged Bonn This f 01 tress feU on reinforcements as were available, he marched southward with 

wf b T ! C °fl? n g 7 med P oa ^ssion of an all speed behind the Vosges, and in the last stages of the move- 
rw^nllw frT, Amsterdam to the Breisgau, while Louis’ ment he even split up his forces into many small bodies, that the 
ni i n 1 ^9 1 gae f. nd Muns t er )> now isolated, had to make enemy’s spies might be misled After a severe march through 
“ e =^ S lb hes Were ? av ‘ ng 1 | I lm J one by one The hilly country and m the midst of snowstorms, the French reunited 
SnTprkTnmed t b 7 th , e t ltse , If "* ^ ‘° the emperoi, near Belfort, and without a moment’s delay poured into Alsace 

q tb ® C0alltI0a (Jan , I ® 7 4 ). tbe Great Elector re- from the south The scattered Imperialists were driven towards 
Ooeritions ’of U S 74 afterwards England made peace Strasbourg, every corps which tried to resist being cut off Bour- 

L IuJtT 1 ? /t 74 therefore Lo ™ reluctantly nonville stood to fight at Mulhausen ^th such forces as he could 
He had derived 6 United Provinces occupied by his army collect (Dec 29, 1674), but Turenne’s men carried all before 
7 T adde 7 v 7 d a considerable revenue from the enemy’s country, them The advance continued to Colmar, wheie the elector, who 
n-alnrcii nf 7 h 7 p Ver h 18 I™ 01 * 5 wl . thout expense The was now in command of the Germans stood on the defensive with 

resources of the French Government were almost intact for the forces equal to Turenne’s own The battle of Turkheim (g v ) 
M 7 rZ) Ca < 7 bn 7 b’ the C0 7 S ° f obsen ’ at . 10n in Roussillon, under (Jan 5, 1675) nevertheless resulted in another and this time a 
wfiar da S Sd & SUCC , es&M campaign, against the decisive victory for the French, a few days after the battle 

^ t War was carnp , d ev , en f t0 S ! cd y Cond6, m Turenne could report that there was not a soldier of the enemy 

?rmv nf op Po sedw i t h inferior forces the united left in Alsace His army now went into winter quarters about 

a rb Austnans and e r Wdbam and lidd Strasbourg, and drew supplies from the German hank of the 
the Meuse from Grave to Charleroi on the Sambre The war m Rhine and even from the Neckar valley (Jan 167?) 
this quarter was memorable for Conde s last, and William’s first, Operations of 1675 —This openmg of the campaign promised 
battie, the desperate and indecisive engagement of Seneffe (Aug well, and Louis as usual took the field as early L posable In 

m kilkd alone InTb T®* thClr Strengt , h the COU 7 e of the spnng (May- June) the king’s a^y recaptured 

“ 1 ,“ The 101155 part 111 the campaign was, as usual, some of the lost fortresses of the Meuse and took in addition 
V'rxnrh JrTS ’ ^ rm y ^ personal command overran Lifege and Limburg The expeditionary corps in Sicily also 
Vanhin C 4 te 7 n S1X WeekS ’ and L J U1S ' a i ded by the Beraus of gamed some successes in this campaign, and Schomberg invaded 
Vauban, reduced Besangon in nine days Turenne’s Rhine cam Catalonia On the Rhine was fought the last cam™ of 
mterfe^nrP W ‘S T “ vasl ° n of Germany, undertaken to prevent Turenne and Montecucculi The elector having withdraw^ his 
oenal cnm^? e , L ° U b S 7 Francbe - Cara 1 . t . e Bournonville, the im- forces to Brandenburg (see Sweden History), Montecuccuh re- 
7 b f noW r ® placed Montecuccuh, lay in the sumed command, and between Philipsburg and Strasbourg the 
Br r^, a ? d J rl fb d S C ° rat fr An amy ° f . S ° Uth ® ermans - ln the ^0 great commanders manoeuvred for an advantage each seet- 
northwar’d ° f L °,y rain f and Count Caprara, moved mg to cover his own country and to live upon that of the enemy 

Trnenne^ * "T ^ B ™ V ‘ Ue At laSt Turenne Polled , and had the Impenahsts at a d.sad- 
rnebon coiSdTi rL u !fl A army bpf ,° re the vantage on the Sasbacb , where, in opening the action, he was 

earlv in 7 °,?^ the * hme c at Ph,h P sbu rg killed by a cannon shot (July 27) The sequel showed how de- 

Cabrara m^h’eir 7 U ?°c th 7 mfe ^? r forcas of P endent was even the best organized army of the time upon the 

ibiT th entre nched position of Smsheim The result of personality of its commander 

m WaS a 7 ° 7 pIete Vict0ry for * e French > who followed All the advantages won were hastily surrendered and Monte- 

P their success by driving a portion of Bournonville’s army (on cuccuh, sharply following up the retreat of the French drove 
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them over the Rhine and almost to the \osp-es At the s line lime 
the duke ot LoiniiiL deft tied Mirshil Lrequi ( \ug 11) it 
Conner Brut]- c on Uil Moselle find ruipturcd Trier (Sept 6), 
\/hnh, db a set off igunst Bunn I UR line hid 1 iktri in tht uitamn 
of 1673 The situation w is mure thin dinning for the Trench 
but Conde was destined to lthicvi 1 last suites — foi once 1 
success of careful slritigv ind prudcnL ni inounn Iuximburg 
was left in charge in I landrrs, ind Comic took lonunind of the 
runnuR of 'lurentu s old army ami of the fugati\es of Cr6quis 
Montu u< cull s skill 1 ulcd uimplclilv to sh ike Ins position ind 
m the end Condi lomprlkd him to rctiR over the Rhine Both 
letircd from their communis at the dose of thi year, Turrnnc 
was deed, and 1 younger gtneralion of commanders heneeforw lrd 
c irrad on tht yy ir 

Opentlons of 1676 — In 1676 the n n d niiccsses of Trance 
in the Mcdituiim m uubhd tin corps undrr Mirshil Vivonne 
in Sitily to m ikt consulirihU progicss, and he von m import int 
vntoiy at Messmi on Mirth 3 \miniiL yyas mule viceroy of 
bntly Louis liimst It yyith lus marsh ds md Viub in, conducted 
tht cunpjign in tin ninth IhL toyvn of Conde fell on April 26, 
ind Ihe king then m moujvrtd igamst the prime of Orange m the 
neighbourhood of V iltm mints \n attempt made by the latter 
111 the summer to besiege Maastricht was frustnted by Marshal 
Schombtrj with 1 detubment of tin. king’s irmy (August) 
Reichi toil me imdulc coy crul the Meuse country ind Luxemburg 
C rcc|tn, yyho hut mm icturncd liom ciptivity (he had been taken 
after thi hittle of Con/er Brurkc) opposed the Imperialists in 
Loiraine, but he yv is imibh to preyent the fall of Philipsburg, 
which oecurred on Sept 17 Uil trench now laid waste the land 
bcUvun the Meuse uid Moselk for the same reason which 
brought about the devastation ot the Palatinate in 1674, and the 
year closed with a war of manocuyrc on the upper Rhine between 
the Imperialists undci the duke of Lorraine and the French under 
Luxemburg 

Operations of 1677 and 1678 — The chief event of the cam- 
paign of 1677 in the Netherlands was the siege of Valenciennes, 
which fortress was invested by Louis in the first weeks of the 
campaigning season Five marshals of France served under the 
king in this enterprise, but their advice was of less value than 
that of Vauban, whose plans the king followed implicitly, even 
so far as to order an assault de vive force against the unanimous 
opinion of the marshals This succeeded beyond Vauban’s own ex 
pectaLton, the picked troops entrusted with the attack of an 
outwork forced their way into the town itself (March 17) The 
success was followed by the siege of bt Onaer and the defeat of 
William’s relieving army bv the duke of Orleans (battle of Mont 
Cassel, April 11, 1677; The summer campaign was a contest of 
skill between Luxemburg and William, which resulted in favour 
of the French 

In Germany the credit of the French successes was due to 
Crequi, who was no longer the defeated general of Conner Brucke, 
but the most successful of Turenne s pupils He began by dnv 
mg hack the duke of Lorraine to the Rhine Another attempt by 
the Lorraine family to reconquer their duchy was thus foiled, 
and at the same time a second imperial army, which had crossed 
the Rhine bytfhihpsburg, was shut up m an island of the Rhine 
and forced to make terras with the I xench A large reinforcement 
sent by the duke of Lorraine to us assistance wis completely 
defeated by Crtqui m the battle of Kochersbcrg neir Strasbourg 
(Oct 7) and the marshal followed up his successes by the capture 
of Freiburg on Nov 14 During the year Lliere was a brisk war 
fo the West Indies, and also in Catalonia where the french mam 
lamed the ground won by Schomberg m the previous campugn 
•In 1678 Louis took the field in February The skilful ma 
nwuvrea of the French, whether due to Louis’ own generalship or 
that of his advisers, resulted in the speedy capture of Ghent and 
Ypres (March), and the retention of the prizes m the usual war 
of posts whKh followed The last battle of the war was fought 
at St Dems (outside Mens) between William and Luxemburgon 
d '* y<1 :lfter * he ’* ace of Nijrawegen had been con- 
cluded, William sustained another defeat, but the battle was 
me of the most fiercely contested of the whole war On the 


Rhine Crequi begin by winning Lhe battle of Rhointelden (July 
(>) liter which lie nillicLcd upon Lhe Imperialists another defeat 
at Gengenbach (July .3) and took kehl In the short campaign 
of r6;q b< tore irince and the empire had concluded peace, he 
was equally suecissliil 

In Spam Uil I ruich army under Marshal de Navailies had 
al o in nit study progress, and thus Lhe last campaign was wholly 
in tnoLU of the Trench The peace of Nijnrwegen gave Louis 
m my of the Netheilands frontier fortresses, and little else He 
was Ihieatened by Lhe intervention of England on the side of the 
coalition and would have made peace earlier but for his reluctance 
to Lbandon Ins ally Sweden The Trench army had, however, well 
established its reputation Vauban was unique amongst the ot- 
fiLtrs of his time, and Crequi and Luxemburg were not unworthy 
successors of Turenne and Conde The two marshals added to 
Lheir reputation in file “Reunion War” of 1680-84 Crequi died 
in 1687 Luxemburg’s greatest triumph was won seven vears later 
(see Grand Alliance, War of Tiir) Vauban retired from 
active service as a marshal 25 vears after the peace of Nijm 
wegen But the interest of the war does not reside wholly in the 
personalities of the leaders There were great commanders before 
Turenne and Conde ft is as the debut of a new method of 
military organization and training— the first real test of the 
standing army as created by Louvois— that the Dutch War Of 
1672-79 is above all instructive (C T A ) 

DUTCH WEST INDIA COMPANY, THE K De Wes 
tmdische Lompagnit), a company founded by letters patent from 
the Netherlands states general dated June 3, 1021 lhe purpose 
for which the company was formed was to regulate and protect 
the contraband trade already carried on by the Dutch in the 
American and African possessions of Spam and Portugal, and to 
establish colonics on both continents and their islands By the 
terms of the charter the company was to be composed of five 
boards or branches, established in Amsterdam, Zeeland, the 
Meuse (Rotterdam), the North Department (Triesland and 
Hoorn), and Groningen Each was to be represented on the gen 
cral governing board according to the importance of the capital 
contributed by it Thus Amsterdam, which contributed four 
ninths of the capital, had eight directors on the board Zealand, 
which subscribed two ninths, had four Rotterdam was repre 
sented by two directors The northern district and Groningen 
appointed one director each 

The company was granted the monopoly of the trade with 
America and Africa and between them, from the Arctic regions 
to the Struts of Magellan, and from the Tropic of Cancer to the 
Cape ot Good Hope The policy the company proposed to follow 
was to use its monopoly on the coast of Africa m order to secure 
the cheap and regular supply of negro slaves for the possessions 
it hoped to acquire in America The trade was thrown open by the 
voluntary action of the company m 1638 The general board was 
endowed with ample power to negotiate treaties, and make wai 
and peace with native princes, to appoint its officials, generals 
and governors, and to legislate m its possessions subject to thf 
laws of the Netherlands The states general undertook to secure 
the trading rights of the company, and to support it by a sub- 
vention of one million guilders (about £100,000) In case of 
war the states general undertook to contribute sixteen vessels of 
300 tons and upwards for the defence of the company, which 
however, was to bear the expense of maintaining them In return 
for these aids the states general claimed a share m the profits, 
stipulated that the company must maintain sixteen laige vessels 
(300 tons and upwards) and fourteen “yachts” (small craft of 
jo to roo tons or so) , required that all the company’s officials 
should take an oath of allegiance to the Netherlands as well as to 
the board of directors, and that all despatches should be sent in 
duplicate to the government and to the board 
The history of the Dutch West India Company is one of less 
prosperity than that of the Dutch East India Company In early 
days the trade was not sufficient to meet the heavy expense of 
the armaments raised against Spam and Portugal The company 
was never able to secure the control of the supply of slaves from 
Africa. Its settlement of New Netherland was lost to England 
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In the West Indies it gained a valuable footing among the lsl mds 
It occupied St Eustitius in 1634, Curasao with Bonaire and 
Aruba in 1634 and 16^5, Saba m 1640 and St Martin m 1648 
But its greatest conquests and its greatest losses were alike met 
on the continent of South America After a first unsuccessful 
occupition in 1 62 j ot Bahia, which was immediately retaken by 
a combined Spanish and Poituguese aimiment, the company 
obtained a him footing m Pernambuco The story of the wars 
which arose out of this invasion belongs to the history ot Brazil 
The compan> had been largely guided 111 its policy of assailing 
the Portuguese possessions by the advice of the Jews, who were 
numerous in Brazil, and who found means to communicate with 
their fellows in leligion, the refugees m Amsterdam The most 
prosperous period of the eompanv was duung the tolerant and 
liberal administration of Count John Maunce of Nassau Siegen 
(1636-44) 

The monopolist tendency of all Dutch colonization, the religious 
hostility of the Roman Catholic Portuguese, and the support 
given by France and England to Portugal after her revolt trom 
Spain combined at last to make the position of the company m 
Brazil untenable It resigned all claim on the country by Lhe 
treitv of 1661 But though deprived of its establishment in 
Brazil the company found a compensation in Surinam and Esse 
quibo (Dutch Guiana), where there was no Spanish or Portuguese 
population to resist it, and where tlm resources of the country 
offered great profits The advantages of the settlement in Guiana 
were not, however, reaped by the company founded in 1621 In 
1674 it had become so embarrassed that it was dissolved, and re 
constructed in 1073 The newly formed company continued to 
exploit the Dutch possessions m America till 1794, when they were 
ill swept into the general reorganization consequent on the French 
invasion of Holland The West India Company founded after the 
Napoleonic epoch in 1828 was only meant to develop trade, and 
was not successful 

Bibiiography — P M Nitschei Les Hottandais 0 Brisil (The 
Hague, 1853) See also Southey, History of Brazil (1810) and E B 
O’Callaglian, History of New Netherland (New York, 1846-48) 

DUTT, MICHAEL MADHU SUDAN (1824-1873), the 
greatest native poet of India m the 19th century, was born at 
Sagandan, in the district of Jessore in Bengal, on Jan 25, 1824 
His father was a pleader in Calcutta, and young Madhu Sudan 
received his education 111 the Hindu college of Calcutta In 1P43 
he ran away to avoid a marriage into which his father wished to 
force him, and embraced the Christian religion Continuing his 
studies now in the Bishop’s college, Madhu Sudan learnt Greek 
and Latin and some modern European languages, and in 1848 went 
to Madras There he wrote Engbsh verses, and married the 
daughter of a European indigo-planter, but was soon separated 
from her He then married an English lady, with whom he re- 
turned to Calcutta in 1856, and soon discovered that the true wiy 
to win literary distinction was by writing in his own language, 
not by composing verses m English His three classical dramas — 
Ratnavah (1858, Eng trans 1904), Sarmsktha (1859, Eng 
trans 1859, 1914) and Krishna Kwnari — appeared between 1858 
and 1861, and were -ecogmzed as works of merit But his great 
ambition was to introduce blank verse into Bengali His knowl- 
edge of Sanskrit poetry, his appreciation of the Greek and Latin 
epics, and his admiration of Dante and of Milton impelled him 
to break through the fetters of the Bengali rhyme and to attempt 
a spirited and elevated style in blank verse His first poem m 
blank verse, the Tilottama, was only a partial success, but his 
great epic which followed m 1861, the Meghanad BadJia, took the 
Indian world by surprise, and at once established his reputation 
as the greatest poet of his age and country He took his story 
from the old Sanskrit epic, the Ramayana, but the beauty of the 
poem is all his own, and he imparted to it the pathos and sweet- 
ness of Eastern ideas combined with the vigour and loftiness of 
Western thought In 1862 Madhu Sudan left for Europe He lived 
in England for some years, and was called to the bar, and in 1867 
returned to his country to practise as a barrister in Calcutta He 
Still wrote much, but nothing of enduring merit He died in a 
Calcutta hospital on June 29, 1873 


DUTT, TORU (1856-1877), Indian poetess, was born in 
Caliutta on Match 4, 1856, and died there of tuberculosis on Aug 
30, 1877 She was the youngest child of Govin Chunder Dutt, 
mtmber of a distinguished Christian f irmly in Bengal who wire 
noted for thur poetical gifts Torn visited Europe v ith hu prr 
ents in 1869 and spent some time m Nice and at Paris 1 oru Dutt 
became an enthusiastic lover of Trinco ind 1 rench liteiaturt, 
James Darmcsteter, in his hssais de Littiratun Anglaist, states 
that ‘Trench became her favourite language and France the 
countiy of her election ” Early in 1870 the family arrived 111 
London, removing in 1871 to Cambridge On Lheir return to 
India in 1873 Toru contributed to the Bengal Magazine trans- 
lations into English from the Romantic school of Trench poetiy, 
which were afterwards published with other pieces, in a volume 
entitled A Sheaf Gleaned in French Fields which won the praise 
of Andre Ihciiriet and Sir Edmund Gosse Her translations of 
speeches delivered by Victor Hugo and Thiers in the French 
Legislative Assembly were also published in the Bengal Magazine 
for June and Julv 1875 Her most remarkable work was a Tiench 
novel, Le Journal de Mile D’Aiotrs, dedicated to Loid Lytton, 
and published post-humously by Didier (Paris 1879) , with a pref 
ace by the Orientalist, Mile Clansse Bader This book was 
highly praised by Madame de Saffray and James Darmesteter has 
included an appreciation of it 111 his Etsais Ancient Ballads and 
Lt gends of Hindustan (London, 1882) constitute Toru Dutt’s best 
wotk in English In this book she made available, for the appre 
ciation of English readers, some of the great stories of Indian 
classical literature and also some beautiful miscellaneous poems 
Of these, Our Casuarma Tree is rich in imagery and musical 
cadences 

See H Das, Life and Letters of Toru Dutt (1921) (H Da ) 

DUTY, a term loosely applied to any action or course of 
action which is regarded as morally incumbent, apart from per 
sonal likes and dislikes or any external compulsion Such action 
must be viewed m relation to a principle, which may be abstract 
in the highest sense (e g , obedience to the dictates of conscience) 
or based on local and personal relations I hat a father and his 
children have mutual duties implies that there are moral laws 
regulating their relationship, that it is the duty of a servant to 
obey his masta within certain limits is part of a definite contract, 
whereby he becomes a servant engaging to do certain things for a 
specified wage Thus it is held that it S not the duty of a servant 
to infringe a moral law even though his master should command it 
For the nature of duty in the abstract, and the various criteria 
on which it has been based, see Ethics 

From the root idea of obligation to serve or give something in 
return, involved in the conception of duty, have sprung various 
derivative uses of the word, thus it is used of the services per- 
formed by a minister of a church, by a soldier, or by any employee 
or servant A special application is to a tax, a payment due to the 
revenue of a state, levied by force of law Properly a “duty” 
differs from a “tax” in being levied on spec fic commodities, trans- 
actions, estates, etc , and not on individuals , thus it is right to talk 
of import duties, excise-duties, death- or succession duties, etc , 
but of income-tax as being levied on a person m proportion to his 
income * 

DUUMVIRI or DUOVIRI, in ancient Rome, the official 
st>le of two joint magistrates Such pairs of magistiates were 
appointed in Rome itself and in the colonies and municipi t ( 1 ) 
Duumviri tun (lure) dicundo, municipal magistrates, whose 
duties were concerned with the administration of justice (2) 
Duumviri qumquennales, municipal officers, who were elected 
every fifth year for one year to exercise the function of the cer^ 
sorship (3) Duumviri sacrorum, officers who originally had 
charge of the Sibylline books (see Decemviri) (4) Duumviri 
aedi locandae, originally officers specially appointed to supervise 
the erection of a temple (5) Duumviri navales, officers ap- 
pointed for the equipment of a fleet Originally chosen by 
consuls or dictator, they were elected by the people after 31 1 
b c (6) Duummri perduelltoms, the earliest criminal court 
for trying offences against the State (see Treason) (7) 
Duumvm vns extra urbem purgandis, subordinate officers under 
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the aediles whose duly it w is to tool after those stieets which 
were outside, tht utv wills Bv ij nc thur duties were trms 
ferred to the Cura tons o' arum 

Biblwikvphv — See Pubilcr md Iabtmm in Paulv Wissowa, 
Realctu \klopudte, A H j C ru'tudgL, Roman Public lift (11104) , 
J E '•anchs C ompamon tv Latin 'iltuhcs (10.1), with u cful bibliog- 
nphy , W I Heitlind, Hit Roman Rt public (19:3) 

DU VAIR, GUILLAUME (1356-1621) French author 
and 1 iv. \ i.r, was born in Pans Du Vair was in orders, and, though 
during the greater pirt of his life he cxuciscd only legal func 
lions he w is, from 1O17 till his dt ith, bishop of Lisieux His 
reputition, howiver is (hat of t lawer, a stalesnun and a man 
of letters H< became in 158) counsellor of the pailcmcnt of 
Paris incl is diputy for Pins to the Estates of the Leiguc lie 
premomu t d lus most f imous jiohtu o-ltg il discourse an argument 
nomindly tor the bilic law hut in icilitv directed igainst the 
alienation of the crown of Prince to the Spanish mlanta In 
1 10 ‘s ippt tree! his tre itise Di l\ loquitur fratt^ atsc He was sent 
to England in 1596 with the nnrshal dc Bouillon to negotnle t 
league against Spain, he bccimc (1599) first president of the 
pirlcment of Prounee <\ix), and in 1616 keeper of the seals 
He dud it Tonneins (Lot et Garonne) on Aug 3, 1621 The 
most ulehrated of his tre ltises ire la P/nlosophu month dts 
Stotguts, tr instated into English (1664) by Chides Cotton Dr 
la Constance ct consolation is calamihs pttbliqut v, composed dur 
ing the siege of Paris in r 3 Sg, and translited into English as 
1 BiitkUr against Adocrsitie (1622), indin SnwiA. Plulosoplm ,in 
which religion and philosophy arc intimately connected Pierre 
Charron diew freely on these and other works of Du \air who 
hul a great indirect influence on the development of style in 
Trench, for Malherbe was an admirer of his writings The re- 
former ot I rench poetry learned much from the treatise De 
Viloqut m t jnmratse, to which the counsels of his trienrl were 
no doubt tdckd 

Du \ urs works were published at Pam m 1641 Sec Niccron, 
Mtmotrcs, vol xlm , and monographs by C A Sapey (1847 and 1858) 
DUVAL, ALEXANDRE VINCENT PINEUX (1767- 
1S4’) Ircnch dramatist, was born at Rennes on April 6, 176; 
He was in turn sailor, architect, actor, theatrical manager and 
dramatist Of hts 60 or more plays Its Projels dc menage (1790), 
Lis futturs vtnges (.1794) and Les Rentiers (1796) have been 
revived on the modern French stage In 1813 he was elected to 
the Academy He died onW&cpt r, 1842 

DUVAL, CLAUDE (1643-1670), a famous highwayman 
was bom at Domfront, Normandy, m 1643 Having entered do- 
mestic service in Pans, he came to England at the time of the 
Restor itiun 111 ittendance on the duke of Richmond, and soon 
beeunc a highwayman notorious for the daring of his robberies 
md lus gallantry to ladies In the end he was captured in I ondon 
and hanged at Tyburn on Jan 2t, 1670 His body was buried in 
the centre aisle of Covcnt Garden church, under a stone with the 
following epitaph — 


“Here lies Du Vail Reader If male thou art, 

Look to th> purse if female to thy heart ’ 

A full account of his adventures ascribed to William Pope, was 
reprinted in^he Hark tan Miscellany, and Samuel Butler ’pub- 
lished a satirical ode To the Happy Memory of the Most He- 
mmed Du Pol 

DUVENECK, PRANK. (1848-1919), American figure and 
portrait painter, was horn at Covington, K> , Oct 9, 1848 He was 
a pUpii of plea In the Roy al At ademy of Munich, mid a prominent 
member of the group of Americans who in the ’70s overturned the 
traditions of the Hudson river sthool tnd 'Jtirtfd 4 new art move- 
went His work shown in Boston and elsewhire about 1875 
attracted great attention and many pupils floe kid to him in 
Germany and Italy, where he made long visits After returning 
from Italy to America he gave some attention to sculpture, and 
modelled a fine monument to his wife, now in the English ceme 
tery in Florence In 3915 he presented to the Cincinnati ( 0 ) 
Museum a large collection of his own works He died m Cincinnati 
Jan 3, WQ 



horn of wealthy parents at Bayonne and studied theology at 
Louvain \fter taking holv orders he settled in Piris, where he 
bci ame known as a mine ot miscellaneous erudition His friend 
ship with Cornelius Jansen, a young chimpion of Augustmian 
ism, led him to oppose the Louvain Jesuits who stood for Scholas 
tiusm The two divines retired to Du Vcrgier’s home at Bayonne, 
where he became i canon of the cathedral, md Jansen a tutoi m 
Lhe bishop’s =f nunary Here they remained some years, intently 
sLudying the fathers Eventually, Jansen went back to Louvain, 
while Du \ergicr became confidential secretaiy to the bishop of 
Poitiers, and was presently made sinecuie abbot of St Cyran 
nuiLdftcr he was geneially called M de St Cyran At Poitiers 
he met Ridieheu — as yet simply the zealous young bishop of the 
neighbouring diocese of Lugon Western Touraine being the 
hcadquartus of Trench Protestantism, the two prelates turned 
‘at Cyi an s Earning against the Huguenots He began to dream of 
reforming Catholicism on Augustmian lines, and thus defeating 
the Protestants by their own weapons They appeded to primi- 
tive antiquity, he answered that his Church understood antiquity 
better thin theirs They appealed to the spirit of St Paul, he 
inswered that Augustine hid saved that spirit from etherealizing 
iwav by coupling it with a high sacramental theory of the 
Church They flung practical abuses in the teeth of Rome, he 
intend on e bold campaign to bring those abuses to an end 
Before long his reforming /til necessitated his removal to Paris 
where his ittunpt to gain the support of influential people led to 
his friendship with the Arnauld family Jansen was now attack 
mg Jt suit dulcctiLS, which he thought had corrupted theology, by 
writing a book on Augustine, the great maste' of theological 
method 

St Cyran attacked their hand to mouth utilitarianism, which 
had played havoc with traditional church institutions and then 
defiance of episcopal authority by lus Petrus Aurelius (1633) 

This work so annoyed Richelieu, now the powerful and ex- 
tremely Erastian prime minister, that St Cyran was imprisoned 
until Richelieu’s death in 1642 St Cyran himself died of a stroke 
of apoplexy in Oct 1643 

St Cyian’s character has been always something of a puzzle 
Many excellent contemporary judges were profoundly impressed, 
others, as one of them said, went away bewildered by this strange 
ibbe, who leapt from one point to another m incoherent phrases 
Grate of expression he had none, perhaps no man of equal spir 
dual insight ever found it so hard to make his meaning dear On 
die other hand, Jansenism, considered as a practical religious 
icvival, is altogether his work. 

He dragged the Augustmian mysticism out of the Louvain 
classrooms, and made it a spiritual force m France Without him 
there would have been no Pascal— no Provincial Letters, and no 
Pensies 


See C Lancelot, Memoires de M de S Cyran (Cologne, 1738) 
Saintc-Bcuve, Pon-Royal, S ed (1888) J Laportc, La doctnne de 
Port Royal, vol 1 (1933) contains a list of the printed and ms 
works of St Cyran 


DUVEYRIER, HENRI (1840-1892), French explorer of 
the Sahara, was bom in Paris, and at the age of 19, having al- 
ready learnt Arabic, began a journey in the northern parts of 
the Sahara which lasted nearly three years In 1864 he published 
Exploration du Sahara les Touareg du nord After 1870 he made 
several other j'ourneys m the Sahara He also examined the 
Algerian and Tunisian shots and explored the interior of western 
Tripoli 

Duvevncr devoted special attention to the customs and speech 
of the Tuareg, and to the organization of the Senussi In 1881 
he published La Tumsie, and in 1884 La Confririe musselmane 
de Sidi Mohammed Ben Alt Es Sendusi et son domatm geo- 
graphique 


SeeC Alaunofr and H Schlvmer, Sahara, Alglnen 
a Biography of Duveyner by C Maunoir (1003) 
DUX, Bohemia see Duchcov 


Tumsten with 


DUX (Lai , leader), m music, an old name for the opening 
statement of the subject Jn a fugue, so called because, coming 
first it is the "leader", the second statement, or answer being 
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(.ailed, in the same fanciful spirit, the comes or companion (Sec 
Fugue and Contrapuntal Forms ) 

DUXBURY, a town of Plymouth county, Massachusetts, on 
Plymouth bay, 36 mi S S E of Boston The population in 1950 
was 3,149, and m 1940 it was 2,359 by the federal census Dux- 
bury was settled in 1631 by Miles Standish, William Brewster, 
John Alden and a few others, and it was named after the 
Lancashire seat of the Standish family A church was organized 
in 1632 and the town was incorporated m 1637 The house built 
in 1666 by Alexander Standish, son of Miles, is still standing 
The cod, mackerel and clam fisheries were formerly important, 
and m the 18th century and the first half of the 19th there were 
large shipyards here 

DVINA, the name of two rivers of European Russia 

1 The Northern Dvina, or Dvina Syevernaya, belongs to the 
basin of the White sea, and is formed by the junction of the 
Sukhona and the Yug, which meet m the neighbourhood of Vel- 
ikiy-Ustyug, at a height of 300 ft above the sea, in 6 i °2 o ' N and 
46°2 o' E The conjoint stream then flows north-west to the Gulf 
of Archangel, which it reaches 50 m below the city of Archangel 
From its mouth to the confluence of the co tributary streams the 
distance is about 470 m , and to the source of the Sukhona 780 m 
The drainage area is estimated at 141,000 sqm Except at the 
rapids the current of the Dvina is comparatively slow, as the aver- 
age fall per mile is only 9 in Till its union with the Vychegda, a 
river which exceeds it in volume, it flows for the most part m a 
single, well-defined and permanent channel, but below that point 
it often splits into several branches, and not mfrequently alters its 
course Near Archangel it divides into three distinct arms, which 
form a regular delta, but of these that of Berezov alone is nav 
igable for sea-going vessels, and even it is impeded by a bar at 
the mouth, with not more than 14^ or 15^ ft of water at full tide 
Just above the point where the delta begins the nver is joined by 
a large tributary, the Pinega, from the right Above the conflu- 
ence of the Vychegda the breadth is about 1,750 ft , below that 
point it widens out to 3,500 ft , and near Archangel it attains 
more than three times that measure The channel is free from ice 
for about 174 days m the year By means of the Duke Alexander 
of Wurttemberg Canal, the river is connected with the Neva and 
the Volga 

2 The Southern Dvina, or Dvina Zapadnaya (western Dvina) 
belongs to the Baltic basm, and takes its rise m a small lake about 
800 ft above the level of the sea, not far from the sources of the 
Volga and the Dnieper It flows south west through the province 
of Pskov, and through the White Russian S S R But some dis- 
tance west of Vitebsk it turns north west, forming part of the 
boundary between White Russia and Poland, and then flows 
through Latvia where it enters the southern end of the Gulf of 
Riga Its length is 640 m and it drams an area of 32,960 sqm 
From Daugavpils (Dvinsk) to Riga, a distance of 135 m., there is 
altogether a fall of 295 ft , of which 105 ft are in the 40 m from 
Jakobstadt to Friedrichstadt In the lower part of its course the 
river attains an ordinary depth of 30 ft and an average breadth of 
1,400 ft , but during the spring flood it sometimes rises 14 ft 
above its usual level, and its waters spread out to a mile in width 
Near the mouth the river is usually free from ice for 245 days in 
the year, and in White Russia 229 It is navigable from lie conflu- 
ence of the Mezha (1 e , from Vitebsk) downwards, but the num- 
ber of rapids and shallows greatly diminishes its value Naviga- 
tion can also be earned on by the following tributanes the 


DVORAK, ANTON (dvor'zhahk) (1841-1904). Bohemian 
musical composer born at Nelahozeves (otherwise Muhlhiusen) 
m Bohemia on Sept 8, 1841, was the son of Frantisek Dvoiik, 
a small public to and village butcher At the door of his f fiber’s 
inn Dvorik first appeared as a practical musician, taking his 
place among the fiddlers who scraped out their “furiants” and 
other wild dances for the benefit of the holiday making local 
beaux and belles At the village school he learnt from Josef 
Spitz both to sing and to play the violin, with so much effect 
that soon he was able to assist in the parish church services At 
12 years old he was sent by his father to Zlomc, near Schlan, to 
an uncle, with whom he hved while passing through the higher- 
grade classes at school Here, too, he was fortunate enough to 
find a valuable friend in A Liehmann, organist and chief musician 
of the little town, a competent musician, who instructed the boy 
in elementary theory, organ and pianoforte playing The theory 
studies, however, could not long be continued, since Liehmann 
soon acknowledged in his own dialect that the boy was extra- 
ordinarily full of promise (“Aus Tonda, dem Sappermentsbuben 
’mal ’was werden konnte”) at the same time realizing that he 
could not do much to assist But Dvorfik soon left Zlomc for 
Bohmisch Kammtz, where he learnt German and advanced his 
musical studies under Hancke A year later he was summoned 
to return to Zlomc to assist his father, who had set up in business 
there But his craving for a musical career was not to be checked, 
and after considerable trouble, his father’s consent was obtained 
to his setthng in Prague to devote himself entirely to the study 
of music 

In Oct 1857 Dvofak entered the organ-school of the Gesell- 
schaft der Kirchenmusik, where he worked for three years The 
small financial aid his father was at first able to lend soon ceased, 
and after being in Prague but a very few months Dvofak found 
himself practically thrown on his own resources By playing the 
viola in a private orchestra and in various inns of the town he 
succeeded m obtaining a precarious livelihood On the opening 
in 1862 of the Bohemian Intenmstheater, Dvofak, with part of 
this band, formed the nucleus of the theatrical orchestra, and 
remained connected with it for n years, when he became organist 
of the church of St Adalbert At this time his small stipend was 
augmented slightly by the fees of a few pupils, though the priva- 
tions suffered by him and his wife (for he had recently married) 
must have been great But m spite 0% financial worry and of the 
amount of time he had to devote to his professional duties and 
pnvate pupils, Dvofak found leisure not only for his own studies 
of the classics, but also to compose His work, like his daily life, 
was beset with difficulties, for he had not the means to provide 
himself with sufficient music-papei, much less to hire a piano- 
forte, and it is possible that several of his important early works 
would never have been written had it not been for the generosity 
of Karel Bendl, the composer, who helped him m many ways 

Dvorak himself said afterwards that he retamed no recollection 
of much that he then composed In and about 1864 two sym- 
phonies, a host of songs, some chamber-music, and an entire 
opera, Alfred , lay unheard in his desk The libretto of this opera 
was made up from materials found m an old almanac Most of 
these works were burnt long ago In 1873 he ma£e his first bid 
for popularity by his patriotic hymn Die Rrben des weissen 
Berges (published many years later as op 30) Its reception was 
enthusiastic, and Dvorak’s subsequent works were eagerly 
awaited and warmly received on production In 1874 his opera 
Komg und Kohler resulted in a fiasco at Prague, owmg to its 
mixture of styles Nothing daunted, Dvofdk recomposed the 
whole work m three months In 1875, on the recommendation «f 
Brahms and Hanshck, he obtained a stipend from the Kultus- 
Mnusterium at Vienna, which freed him from care and enabled 
him to indulge in composition to his heart’s content Following 
on this success came a commission in 1877 for a series of Slavonic 
dances, which took the public by storm Immediately composi- 
tions, old and new, began to pour from the publisher English 
sympathy was entirely won by the Stabat Mater m 1883, and 
increased by the symphonies which succeeded it, and the can- 
tata The Spectre’s Bride, based on K J Erben’s elaboration of 



DVUR KRALOVE — DWARF 


78+ 


the Bohemian version of the saga treated in Burger’s Ltonoic 
The fivounble impression pioducid by these works wis some 
whit lessened by the orttono St Ludmila, a comparativ el> feeble 
work written “to suit English tiste” foi the Leeds Testis il of 
ifiS(> Of the three overtures, op 91, 9- 91, only the Carncval 
holds its plate, but the New World symphony has become one 
of the most popular works in the modern repertory, and much of 
the chamber music, of which there is abundance, may also be 
regarded as having permanently established itself, ind with good 
reason, too, for it teems with beauties of every kind So, too, his 
Requiem (op Sol, written for the Leeds Testival of 1890 will 
certunl> be rediscovered, though it will never be regarded as 
religious music In 1892, alter h iving frequently visited England, 
Dvorak became head of the National Conscrvilory of Music of 
Amenci m New Yoik Thue lit remained till 1895 when he 
relumed to Prague, where he died on May 1 1904 
Dvot tk s t ilent for composition vv is of the highest order, but 
success 1 ime to him after a long experience ol tint due itivc bird 
ships The world then informed him in 1 loud instructive voice 
tint his music had the charm of bucolic naivett, and he there 
upon evtensively wrote himself down m affectations of his own 
simplicity His first three symphonies, the Scherzo Cipriccioso 
and the Symphonic Variations will be recognized as great music 
as soon as criticism ceases to worry about forms, fashions and 
derivations ind proceeds to attend to permanent vilues Brihms, 
assuredly no friend to diffuse form, was so delighted with Dvor- 
ak's violoncello concerto (op 104, one of his most diffuse yet 
most inventive works) that he said to Hausmann, “Whv did 
nobody tell me that one could write a 'cello concerto like this**” 
Arc VV H Hadow, Studies tn Modern Music (second series, iqo8) 

(X D T T) 

DVUR KRALOVE or Koniginhof, a town of northeast 
Bohemia, on the left bank of the Elbe It is a very old city 
founded by King Wenceshs II of Bohemia in the T 3th century 
and given by him to his wife, thus deriving its name (the court 
of the queen) During the Hussite and Austro Prussian Wars, 
owing to its important strategic site, it suffered severely The 
fertile bisin around products cereals, the basis of its brewing and 
flour-milling industries, and tht town ilso shares in the cotton 
weaving of the neighbouring highland valleys Pop (ig-,aT 16, 
588 The town hecame widely known is 1 result of the supposed 
discovery by the notorious VAclav Hmku in 1817 of a i^h 
cenlury ms containing epic ind Ivric poems in Czech Critics 
headed by Gebauer and Masaryk, proved conclusively that the 
ms is a forgery 

DWARF, the term gcncnllv used to describe an extnordi 
nanly under -.ized individual of a race of normal st iture (u 1 
IV, mv) In Scundimvi tn mvtholugy the word cotmoltd mull 
ness and deformity, and w is used of the dims and goblins who 
were supposed to live on the mount 11ns or in the bowels ol the 
earth and to be kings of metals md mines 

Dchcientv in sttturc is sometimes associated with lnfintilism, 
in other eases with injury or deficiency of the piluitiry gland or 
gineial endocrine dtfuitncv, with tulurc of etrcbnl develop 
ment Ihei%are two iIusm. s, those who ere normal in propor 
tipns and the disproportionate 

From the earliest historic times there w is mudi lompehtion on 
the part ot kings ami tht we ilthy to obton du trfs is attend mts 
Members uf the AkU rate of tquilorial Afnea figured a the 
courts of the Pharaohs of the iirly dvnisties PhiUtas ol Cos, 
poet md gramtmriun (1 3jo m ) tutor of Ptolemy Philidel 
pints was nlhgid to be so tinv tint be hid to ULar leiden shoes 
HA he should ht blown aw ly The Rom 111s prattised irtiliud 
dwarfing and the Latin nanus or pun tlo were terms altern ltivelv 
used to describe the natural ind unnatural dw irl Julia, the niece 
ot Augustus, had a dwarf aimed Coropas a it 4 m high, and a 
treed maid Andromeda, who measured the same 

In later diys there have been many dwarf favourites at 
European courts British trtdition of dwarfs begins in the old 
halhtl "In Arthurs court lom Ihumb did live" The first au 
them 11 English dw irt ippe irs to be John Jarvis (2 ft high), who 
was page to Queen Mary I Her brother, Ldward VI, had his 


dwarf Xit Jeffery Hudson (1619-82), the son of normal parents, 
at nine years measured scirccly 18 in , though gracefully propor 
tioned At a dinner given by the duke to Charles I and his 
queen he was brought m to table in a pie out of which he stepped, 
ind was at once adopted by Henrietta Maria He followed the 
fortunes of the court in the Civil War, and was a captain of 
horse, earning the nickname of “strenuous Jeffery” for his activ 
lty He fought two duels — one with a turkey cock, and a second 
with Crofts, who came to the meeting with a squirt, but who m 
the more serious encounter which ensued was shot dead by Hud 
son, who fired from horseback, the saddle putting lum on a level 
with his antagonist Twice was Jeffery made prisoner— by the 
Dunkirkcrs as he was returning from France and by Turkish 
pirates His suffuings during this latter ciptivity made him 
grow, and he steadily increased until he was a ft 9 in At the 
Restorilion he returned to England, vvlicic he lived on a pension 
gnnted him by the duke of Buckmghtm He was later accused 
of p irticipation in the ‘Topish Plot," and was imprisoned in the 
Gate House He was tclctsed and shortly after diLd m the 63rd 
ycir of Ins age 

Henrietta Maria hid two other dwarfs, Richtrd Gibson and 
his wife Anne They were married by the queen’s wish, and the 
two together measured only 2 in over 7 ft They had nine chil 
dren, five of whom, who lived were of ordinary stature Edmund 
Waller celebrated the nuptnls, Evelyn called the husband as the 
"compendium of a man,” and Lely painted them hand in band 
Gibson was miniature painter to Charles I, and drawing master 
to the diughters of James II, Queens Mary and Anne, when they 
were children tie began Ins career as a page, first in a “gentle,” 
next in the royal family, died in 1690, in his 75th year, and is 
buried m St Ptul’s Covent Garden The last court dwarf in 
England was Coppernin, 1 lively little imp in the service of the 
princess (August t) of Wales, the mother of George III The last 
dwarf retainer in a gentleman’s family was kept by Beckford, the 
author of Vathik and builder of Fonthill He was rather too big 
to be flung from one guest to another, as used to be the custom 
at dinner m earlier days when a dwarf was a “necessity" for every 
noble family 

Of European court dwarfs the most famous were those of 
Philip IV ot Spain, the hunchbacks whose features have been 
immortalized by Diego de Silva y Velazquez Stanislaus, king of 
Poland ovned Nicholas Terry (Beb6), who measured 2 ft 9 in 
He died in his 23rd year (1764) Richebourg, who died in Paris 
in 185S, at the age of 90, was only 23 in high He began life as 
a servant in the Orle ms t muly In later years he was then pen- 
sioner In the Revolution he passed in ind out of Pans as an m- 
f mt m a nurse x irms, but with dispatches, dangerous to carry, 111 
his biby w rippmgs' 

The Pole Borulw iski (1739-1837) at 6 measured 17 in, and 
in Ins 30th year reiclicd 39 in lie had a sister shorter than 
lumself bv the head and shoulders Boiulwaski was a hindsome 
mm, a wit and something of a scholar He travelled over all 
Europe, md — horn in the reign of Georgt II — died in retirement 
near Duihim, 111 the reign of Victoria He is buried at Durham 
by the side of the I alsluflnn Sleph in Kemble 

In rh37 Chirks kti itton better known as 'Gen Tom Thumb ” 
wis bom When .3 he w is 31 in high In 1844 he appeared 
m Engl md where ht hid an extraordinary success After ex 
tensive travel in both hemispheres, Stratton again visited Eng- 
hnd in 1837 but the nun, despite manv personal and intellectual 
qualities, wts less ittractivc thin the boy In 1863 the “General” 
married the very minute U 8 woman Livima Warren (born m 
1842) He died on Julv 15, 1883 

Othtr modern dwarfs include Signor Hervio Nano, who played 
at the Olympic theatre, London, in 1843 , three Highlanders named 
MicKinlav, children of a 5 cots shepherd, the shortest of whom was 
45 m , a Spaniard, Don Francisco Hidalgo (29 in ) , a Dutchman, 
Jun Hannema (28 in), and Marv Jane Youngman (Australia), 
who at 15 wis 35 in high She was called the “dwarf giantess” 
hecause she was 3 ft 6 in round the shoulders, 4 ft 3 in round 
the waist and 2 ft round the leg The so called Aztec dwarfs 
were exhibited in London m 185,, In 1867 the pair were mar- 
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ned Che mah, a Chinese, 42 years old and 25 in high, appeared 
m London m 1880 George Prout (1774-1851), who was less 
than 3 ft high, was well known m London in the early Victorian 
period, as a messenger at the houses ot parliament 

See E J Wood, Giants and Dwarfs (i860), C D.cchhnff, The 
PfS'Uan of thi. I batons and the Dwarfish Races m the Ethnology 
of the british Isles (Inverness, 1918-25) " 

DWARF TREE see Bon Sai 

DWARKAj or Jicat, town, India in Baroda state, near the 
extremity of the peninsula of Kathiawar, Bombay Pop (1941) 

As the birthplace and residence of Krishna, it is one of the 
most sacred spots in that part of India, and attracts many thou- 
sincls of pilgrims 

The port of Ruphan, 1 mi N , is a point of call on the Bombay- 
Ivarachi route Steamers lie offshore 
DWELLING see House 

DWELLINGS, PRIMITIVE Climate imposes the need of 
shelter, and man can build only with what nature gives him 
Even in the civilized 20th centurv the building materials are 
mainly local, and in primitive dwellings a closer dependence is 
shown 111 the Eskimo iglu, the Blackfoot tipi, the Australian ivwly 
or the Andaman hut, of snow, skins, birch bark and turf or palm 
leaves Where nature provides caves or rock shelters man builds 
no houses at all, and these homes are used by the Vedda of Cey 
Ion, the Bushmen of South Africa, the cave dwellers of Kenya 
or Tanganyika, China, or the Pueblo region of Arizona, as in 
Europe in Palaeolithic times (See Cave ) 

In Neolithic settlements pit dwellings or beehive huts formed 
the family habitations, and wattle and daub houses characteristic 
of the bronze age continued into the iron age For pit dwellings, 
the earth was scooped out and piled in a circular bank, on which 
a wall of stone was built The bank, with a dram outside, kept 
out the wet, and the hollowing of the floor gave more head room 
under the low roof This was made 6f converging stones m the 
beehive dwellings, or perhaps of skins stretched across or of 
brushwood or turf where easily procurable Prehistoric beehive 
dwellings of loose stones can be seen m outlying parts of the 
British Isles, and the Scottish shieling or the Norwegian saeter, 
shelters for girls tending cattle m their summer pastures, are of the 
same type With skins stretched across the large bones of whale 
or walrus, similar huts are found among tundra and polar peoples 
from Lapland to Kamchatka, and from Alaska to Labrador 
There is a long entrance tunnel, and the hut may also be entered 
through the roof, a hole m which acts as door, window and chim- 
ney in one Links may be found to connect these pit or bee hive 
dwellings with the earth lodges of Missouri and the kna of 
Arizona Wattle and daub huts, such as those of the Swiss lake 
dwellings or of the lake village of Glastonbury, are very easily 
built Stakes are dm en into the ground, and withes or branches 
wattled in and out for walls, the hollows in the wattling being filled 
in and plastered over with mud , the thatched roof has overhanging 
eaves to protect the mud walls Such houses were used in Scot 
land down to the end of the 18th century They are found across 
Afnca from east to west, north and south of the forest region, and 
are speciallj characteristic of the central and Lake Chad areas, 
in which rainless districts walls and roof may be made m one 
They occur rarely in America, except in Mexico and Peru, and m 
southwestern United States 

Pygmy Huts — In a mixed ethnic region, huts are often a truer 
test of race than language The most backward peoples show the 
simplest types Just as gypsies or travelling tinkers, or boy scouts 
drive sticks in the ground and hang a piece of sacking or a blanket 
across to act as a windscreen, so the Negrito of the Philippines, 
the Andaman islander or the Semang of the Malay peninsula, who 
rarely stay two nights in the same place, fix up a plaited mat or a 
row of boughs and sleep to leeward If the Semang need more 
shelter, the boughs may be plaited in a circle and joined overhead, 
or two screens may be tilted against each other, as in building a 
house of cards In their camps the Andamanese raise their mat 
screens to form a roof propped up on four posts, 2ft to 4ft high 
at the back, and 5ft to 7ft in front, and better houses are made 


of two of these mats, forming a saddle roof, with two extra posts 
to support it, but no walls These huts are placed in a rough circle 
round the cleared dancing ground The Bushmen of the 
Kalahari desert scoop out hollows in which to curl up, as in 
a nest, sheltered if possible by natural bushes or by brushwood 
covered with a skin The leaf-roofed huts or booths of the Negril- 
loes of Central Africa are much dike from the Cameroons to Sem- 
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liki valley Sticks are bent over with both ends in the ground 
and roughly thatched with leaves They are very low, with en- 
trances barely 3ft high, and are scarcely distinguishable in the 
gloom and thick foliage of the equatorial forest 
In Australia, when men are camping for a night or two, the 
windscreen of brushwood is sufficient, m bad weather the boughs 
are interlaced overhead to form a horseshoe hut , for longer resi- 
dence in favoured districts where the search for food does not re- 
quire constant moves, a regular framework of branches is set up, 
covered with sheets of bark, leaves or grass, skins, sods of earth or 
a plastering of clay An Australian folk-tale (collected before 
1850) descnbes a hut built of the bones of the emu and the kanga- 
roo, covered with skins To this home the hero brings the admir- 
ing heroine (or heroines) and “it was the most beautiful camp 
ever made” (W Dunlop, JAI i8g(0\ i p 32) In South America 
the natives of British Guiana, when on hunting expeditions, put 
up temporary shelters or benabs, which may be a few palm leaves 
laid flat one over the other with their stalks bound together and 
stuck mto the ground, so that the natural curve of the leaf affords 
sufficient roof A more pretentious benab is made by sticking three 
posts in a triangle and laymg a hunch of palm leaves over the top 
The Arawak and Canb tribes living in dense forests, sheltered by 
surrounding trees, build wall less houses , the Macusi, living in 
the open savannah, add walls, filling in the sides and daubing them 
thickly with clay to keep out the cold winds blowing from the 
mountains 

Eskimo Snow House —Without the snow iglu life m winter 
would be impossible tor the Eskimo The original construction 
was a ring of stones filled m with earth, the rooS^bf sods being 
supported on branches, as is still the custom to the east and west 
of the Eskimo territory where wood is obtamable , but from the 
mouth of the Mackenzie eastward, where the supply of driftwood 
dwindles, snow houses are the common residence in winter and 
skin tents in summer Even where there are stone and wooden 
houses (and wooden houses spread with Christianity), the snow 
tglu is put up for special occasions or on journeys, as it is quickly 
built and is impervious to weather A man cuts a trench" some 
5ft long and 20m deep in a newly made snowdrift, where he 
means to place his house From the face of the trench he cuts 
blocks with his bone knife These are slightly concave so that 
they lean inward when set up on edge A circle of blocks is laid 
and then shaved down so that the succeeding blocks form an 
ascending and narrowing spiral, the builder cutting the material 
from the inside of his house as he works A key-stone with edges 
wider above than below is dropped intb the space at the top, and 
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ill inti s me] i rciius in tilled m with -ioiL .snow A smill house 
mi b< built m a couple ol hours hut for longu it suit, nit. more 
nre ind linn in t ikui tnd on il oeusions houses of a luge 
sizt tin bt built on the Mine plan One erected to welcome the 
Mefmsson Anderson expedition lo Akuliak it.f igmiut neu Coro- 
nation gulf was oft in height ind leiommodaLcd fo people si ind 
mg up with i ciriulir spici of about =;tf left m the centre for the 
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dancers, and festival halls i6ft htgh and 70tt across are reported 
from Labrador If it is wanted for more than temporary residence, 
an illey way toft to soft long is built outside the house as a shel- 
ter for the dogs and gear, with recesses where food tan be stored 
out of the dogs’ reach When the house has been built with the 
snow platforms for beds inside — this is the man’s work — the house 
wife takes possession She lights her blubber lamp, feeds it gen- 
erously so that it burns witlyall possible heat, doses the door with 
a block of ice and makes all air-tight The snow soon begins to 
melt and, owing to the curve of the domed roof, it does not drip, 
but soaks gradually into the blocks so ihat they are nearly wet 
through When they are sufhciently sodden the woman puts out 
her lamp and opens the door In rushes the intensely cold air, and 
in a few minutes the house is transformed from a fragile structure 
of snow that would crumble if touched carelessly, to a vaulted 
dome of ice so strong Lhat a polar bear might crawl over the roof 
(as often happens) without the danger of breaking it m 
ft hen the long winter is nearing its end and the temperature 
rises, the snow houses, however solidly built, begin to melt The 
roof is the first to go, and if this caves m, an old skin can. be 
stretched across, but the inhabitants lead an uncomfortable life 
until they caiKcamp in the open in the skm tents which are their 
common summer dwellings These may be merely little bits of 
three cornered shelters where skins are spread over the sides of a 
tripod leaving the lee side open, or large affairs, 6ft by 14ft , with 
a ridge pole supported on a tripod at each end, and a door in the 
middle of one of the long walls This, like so many of the snow 
houses, may contain two families one to the right and one to the 
ltj£t of the door 

NORTH AMERICA, OCEANIA, AFRICA 
Of the three Eskimo tvpes of dwelling, the sum underground 
earth house occurs down the west coast as far as San francisco 
bay and is met with again m the “earth lodge” of the Missouri 
region, while the tent, made of skins in the bison area, of birch 
bark where birches abound and sometimes of mits among the 
Opbway (Chippewa), was the universal shelter across the centre 
of the continent to the barrier of the Rocky mountains On the 


west to 1st were the timbei built houses, suib as those of the 
Hilda and llingit or the CoisL Salish These were built entirely 
of massive posts of led ‘ cedar” ( thuja gigantea), and planks 
split wilh elk horn or maple wood wedges, tied to the uprights 
ThtSL houses, with almost flat roofs, often 40ft deep and some 
hundreds ol feet m length, stretched along the shores of river or 
sei Inside they were divided bv grass mats into separate family 
complements, ind again into “hearths” or “fireplaces ” In front 
were the totem poles carved and painted wilh the emblems of the 
occupants Tuither south are thL brush shelters of California, or 
shelters of branches, covered with grass but nothing of substantial 
structure is found until the Pueblo region of Arizona and New 
Mexico is reached In the Rio Grande (which is also the area of 
the cliff dvvelleis) the houses are built of idobe (sun-dried bricks), 
wiltle and daub, or stone The Pueblo stone buildings are linked 
on to the earlier Nahui or Maya culture, for in Mexico and Peru 
alone was architecture developed in masonry, though neither had 
attained to the knowledge of the arch The buildings were massive, 
ind height was gained by platforms of natural or artificial mounds 
Inca influence did not spread far in South America A shelter for 
the hammock was sufficient in the Amazon region, though large 
communal thatched houses are not unknown , a skm tent is char 
act eristic of tlie guanaco area, and this in the extreme south, 
dwindles to little more than a lean to 

In Oceania, although the huts of the indolent arc poor and mein, 
especially m Melanesia, the abundance of timber and various 
palms, reeds and grasses the universal agriculture and fishing, with 
fairly easy life, have raised the general standard of house building 
to a high level Round bouses are associated with earlier culture, 
but for the most part houses are oblong, built either on the ground 
or on piles Some of the chiefs’ houses are of enormous size One 
at Pare (Tahiti) was 397ft long, and held two or three thousand 
people This was rectangular with rounded ends, built by men 
specially trained to the craft 

African houses ire easily made, whether by nomadic hunters, 
pastors or agriculturalists, and as easily deserted To the south 
of the Sahara, uninhabited save for the sun dried brick houses of 
the oases and the goats’ hair cloth tents of the nomads, round bee 
hive or conical huts with low entrances and thick grass thatches 
are typical of the plains and open country and of Bantu culture in 
general In hotter, drier regions the walls are often plastered 
with mud Across the centre of Africa, west of the gieat lakes 
(Wa Nyamwezi Manyema and some of the Ba Rotse), to the 
west coast stretches a belt of rectangular huts, in striking con- 
trast to the circular shapes north and south of it This is the for- 
est region, and the contrast has been variously attributed to 
(a) influence of street formation nthcr than kraal formation, (6) 
derivation from the lean to shelter, rather than the circular tent, 
or (c) recent or Arab contact 

Tree houses and Pile dwellings —The need for defence 
against enemies led to the construction of tree-houses, pile dwell- 
ings, crannogs and floating islands m many different parts of the 
world The need of portable shelters by wandering hunters or 
nomadic pastors developed the Bedouin tent, the Dakota ttpi, the 
Mongol ghcr and the Khirgiz yurt Similar or contrasted social 
conditions produced the communal houses m Africa, the East 
Indies, Melanesia and North and South America 

Houses built in trees are for temporary use, either as look out 
places or for refuge in case of attack A platform is often built 
in a tall tree from which the incursions of enemies are discovered, 
or crops watched and guarded More substantial structures are 
made as refuges in case of an enemy raid In the inland unsettled 
parts of New Guinea small strongly built houses are erected m 
trees They are reached by ladders, which can be pulled up when 
the refuge has been gained It is by no means an easy or rapid 
matter to cut down a large tree with stone axes, especially when 
overhead foes are hurling down stones and spears Houses are also 
built for defence on piles standing out of the water A platform 
is laid on the piles, and huts are built on the platform Dwellings 
of this type were built on the edges of lakes in prehistoric Europe, 
and occur on shallow shores of the sea, lakes or rivers in North 
and South America, Africa, the East Indian archipelago and Me- 
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lanesia Pile houses may be built on hnd, forming wet season 
houses m districts which are h ible to be inundated In the pile 
village of Bui la in the Rigo district of British New C uinea the 
piles are often 30 ft in height, of very hard wood, with one end 
roughly pointed This end is dropped into a hole at low tide by the 
help of several nun and ropes, and the pole is swayed backwards 
and forwards until bv its own weight it worms its way into the 
ground Heavy planks are laid on the piles to form a platform and 
on this the houses are built 

Crannogs are built on natural or artificial islands formed of 
brushwood, logs, stones and clay They were common in prehis 
tone times in Ireland, and used down to the reign of Elizabeth 

The lake village of Glastonbury was made of brushwood on 
layers of tree trunks, pegged down with small piles Above was a 
platform of logs laid side by side, and on this was plastered clay 
several feet thick The round wattle and daub huts were erected 
on this foundation In the African lakes floating islands of papyrus 
are artificially strengthened and huts built on the top 

PORTABLE DWELLINGS 

Tents — People who are constantly shifting camp, whether wan 
dering hunters in pursuit of game or nomadic herdsmen moving 
their flocks to pasture, have invented portable dwellings, v trying 
from the flimsy skin tent of the Eskimo, or the equally skimpy 
tent of the guanaco area of South America, to the luxurious and 
spacious yurt of the rich steppe lands of Asia The Eskimo tent, 
the common summer residence from Alaska to Labrador, is found 
also in Siberia, and is perhaps linked on to the cloth covered tent 
of the reindeer Lapps m Scandinavia South of the Eskimo area 
the typical tipi (its Dakota name) is found from northern New 
England throughout the Cree and Ojibway (Chippewa) country 
and across the bison area to north west Canada The nucleus is 
a tripod of poles against which other poles are propped, and over 
this is stretched a cone shaped cover of stitched skms, pegged out 
all round A skin curtain hangs across the entrance, which faces 
the rising sun, and poles on the outside regulate smoke flaps on 
either side of the hole at the top In wooded areas where birches 
grow, sheets of bark are used as coverings, but skins are more 
suitable for transport This is the ideil dwelling of nomadic peo 
pies , it is easy to set up, easy to take down and easy to shift The 
poles, tied on either side of dog or horse, diag along the ground, 
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the cover wraps the scanty household gear in a bundle and lies 
across their trailing ends The Ostiak choorn in the lower Obi dis 
tnct is made of 20 or 30 thin poles fixed in a circle and fastened 
together at the top, covered with sheets of birch bark boiled to 
make them pliant, and cut with convex curves to fit over the cone 
shape of the framework Extra skins may be added outside with 
an opening to leeward The most luxurious tents in all Asia are 
those of the rich steppe lands of the centre, from the Khalka in 
eastern Mongolia to the Khirgiz nearing the Urals m the west In 
this mainly treeless area long tent poles are not easily found, and 
the foundation is made of latticework hurdles (usually willow) 
lashed to posts firmly fixed m the ground From these, smaller 


poles ndnte towards the centre Ovci this framework are 
stretched the covers of skins or felt Ihrtolold in wintei to mitigate 
the intense eokl There is 1 hole in Lht eentre of the roof thiough 
whieh the smoke from the fire of argot or e it tie dung c in escape , 
though it is usually kept closed by a piece of felt drawn across b> 
a string A felt curtain often beautifully tmbroideied, tails over 
the entrance fixing south, and curtains f istened to the. sides ot 
the tent can be let down to foim separate compartments This 
torm of tent is heavy and cumbersome, but camels, horses and 
cattle provide abundant beasts of burden, and the setting up md 
taking down of the lent is always woman s work 

A far simpler tent suffices for the hardy desert herdsmen ot 
western Asia and north Africa The typical Bedoum tent is of 
sticks, sometimes torkecl with a ridge pole, which irregularly 
supports a cover made of woven goats’ hair strips sewn together 
usually black from use if not by nature The eover may be pegged 
down it the back or banked up with stones and sand, but it is an 
awning rather than a tent 

Long Houses — A great stimulus is guen to house building m 
those primitive societies m which the house belongs not to the 
individuil but to the clan, or where there ire seciet societies or 
men’s clubhouses, or where it is the custom foi the unmarried 
men or the warrior class to sleep in a separate house These cus 
toms lead to the building of houses such as the long houses of 
British Columbia, the circular houses on the Putumayo, 70ft in 
diameter, holding 70 families under one roof, the long houses built 
of piles along the river banks in Borneo, cont lining 40 to 50 fam 
dies, the Rawai houses, on piles, off the New Guinea coast, two or 
three hundred feet m length, holding 180 people, and the men’s 
club houses that lie a conspicuous feature of Melanesian villages 
generally The best of the long houses in Borneo are built by the 
Kayan The piles are massive posts of iron-wood, 25ft to 30ft 
high, supporting a ridge-pole roof The floor is laid on piles 7ft 
or 8ft lugh, with cross beams mortised to these and large planks 
laid across, running the length of the house The side furthest 
from the river is walled in, forming separate rooms, but on the 
river side is a long g tilery, protected by the overhanging roof 
This is the sleeping place for bachelors and male visitors and the 
place for receiving guests and carrying on the daily work, such as 
padi husking, etc The floors of the inner rooms are of split 
bamboo, placed a little way apart like latticework, so that all 
rubbish falls to the ground underneath The pigs live undei the 
house, and this also serves as a place for storing boats Entrance 
to the house is by a notched pole at one end of the verandah 

Bibliography — A C Haddon, Headhunters, black, white and 
brown (1901) , P W Joyce, Social History of Ancient Ireland (and 
ed 1913), A R Brown, The Andaman Islanders (1922), C Wissler, 
The American Indian (and ed , 1922) , V Stefansson, My Life with 
the Eskimos (new ed rev 1924) , T A Joyce, Handbook to the 
Fthnographtcal Collections of the Bntish Museum (2nd ed , 1923) , 
Sir B Spencer and F J Gillen, The Arunta a Study of a Stone Age 
People (1927) (A H Q ) 

DWIGHT, JOHN (d 1703), the first distinguished English 
potter The date of his birth has been variously given from 1637 
to 1640, and he died at Fulham in 1703 He took the degree o* 
B CL of Christ Church, Oxford, in 1661, and w^s appointed in 
thit year registrar and scribe to the diocese of Chester At 
Chester he was secretary to four successive bishops He seems 
also to have resided at Wigan where three of his children were 
baptized between 1667 and 1671 He was granted in 1671 his 
first patent for the "Mistery of transparert earthenware, com- 
monly known by the names of porcelain or china, and of stone- 
ware, vulgarly called Cologne ware ” He probably moved to 
Tulham about that time His name appears on the rate bodlBTfor 
a house in Bear street m 1674 It has been claimed, though with- 
out proof, that Dwight made the first porcelain 1x1 England It 
has, however, been proved that he preceded John and David 
Elers m the manufacture of that fine red stoneware which these 
foreign potters were supposed to have first made m Great Britain 
The Bntish and Victoria and Albert Museums contain a number 
of his pieces, of which the finest is the bust of Prince Rupert 

See Sir A H Church, The Family of John Dwight, BCL, Potter 
(reprinted from The Genealogist, 1910) 
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DWIGHT, THEODORE WILLIAM (182—1S92), Anur- 

rem jurist md edueitor, cousin of Theodore Dwight Woolscy 
md of Timothy Dwight, was born July 18 1822, in Catskill, 
New York He gr idu ited at H unilton college m 1840 and studied 
I iw for one year at Y lie Aftu tutoring at Hamilton and teaching 
1 i\v pi iv at ely he was made Maynard professor of law, history, 
eivil polity, and political economy m 1846, and in 1838 accepted 
an invit it 1011 to Columbia to teadi law upon his own condition lint 
he should found a law school For 111 iny years he himself was 
the school and did not retire trom it until about a year before his 
death 111 Clinton (N Y ), on June 28, 1892 

A m m of broad culture he used the Soentic method of teach 
mg Tor several ytirs he was a non resident professor ot law 
it Cornell md at Amherst An able jurist, he frequently acted 
is refcreL in difficult questions and engaged in other Itgil and 
judiuil work He was a prominent figure m political and social 
(notiblv prison) reforms He published m 1807 a Report on the 
Prisons nmt K< forma torus of the United Statu, and Canada 
( wilh T C Wines), ftvoured indeterminate sentences, drew 
up the bill for Hie establishment of the Elmira Reformatory, and 
org mired the. Stitt Charities Aid Assoeiition He edited Sir 
Henrv Munt’s 1 mnnt Law (1S04), was associite editor of the 
1 mt rii an Law A't 1 astir and legal editor of Johnson s Cyilopai dta, 
md published Charitable Usts irgummt in the Rose H til Case 
(1803) 

DWIGHT, TIMOTHY (i75' , -i8i7'>, American divine, 
writer, and educ itionalist, was born at Northampton (Mass), 
May 14, 1752 His father, Timothy Dwight a merchant, was a 
gruluiU of \ lie, his mother, Mary, was the third daughter of 
Jondhin Ldwards After Ins graduation from Yale m 1709 he 
taught m a gi emmar school at New Hiven, and lie was a tutor in 
V ile college from 1771 to 1777, then, having been licensed to 
lire uh, lie w is a chaplain for a year m a revolutionary regiment 
Ih inspired the troops by his sermons and by several war songs, 
the most famous of which is “Columbia” Trorn 1778 until 1783 
he lived at Northampton, studying, farming, preaching and dab- 
bling in polities From 1783 until 179s he was pastor of the Con 
gregatioml church at Greenfield (Conn), where he opened an 
acideniy which at once acquired a high reputation From 1795 un 
til his death at Philadelphia (Penn ), Jan 11, 1817, he was presi- 
dent of Yale college, and hy his judicious management, by his 
remarkable ability as a teacher, and by his foice of character he 
W on great influence and did much to raise the standard of the col- 
lege President Dwight w as also well known as an author Inverse 
he wrote an ambitious epic in 1 1 hooks, the Conquest of Canaan, 
virtually finished in 1774 but not published until 1785 , a somewhat 
ponderous and solemn satire, The Triumph of Infidelity (1788), 
directed agunst Hume, Voltaire md others, Greenfield Hill 
(1794;, anti a number of minor poems and hy'mns Many of his 
sermons were published posthumously in Theology Explained and 
Defended (5 vol , 1818-19), to which a memoir of the author by 
his two sons, W T and Sereno E Dwight, is prefixed, and m Sir- 
mom by Timothy Dwight (2 vols , 1828), which had 1 large ciriu 
htion Probably his most important work, however, is Ins Travels 
tw New England and Niw York (4 vols , 1821-2*), which contains 
much material ot value concerning social and economic New 
England and New York during the period 179(1-1817 

His hfth son, Sereno Edwards Dwight (1786-1830), horn in 
Greenfield (Conn ), graduated at Yale m 1803, was a tutor there, 
A lawyer, a preacher and president of Hamilton college, Clmlon, 
New York His publications include Lift and Works of Jonathan 
P dward s (10 vol, 18301, The H threw Wife (1830) , and Sell ct 
tMMirses (.1851 ), to which was prefixed a biographic il sketch by 
his brother, William Dwight (1795-1865), who was also succes- 
sively a lawyer and a Congregational preacher 

President Dwight's grandson, Timothy Dwicht (1828-1916), 
preacher and educationalist, was born at Norwich (Conn ), Nov 
16, 1828 Educated at Yale, Bonn and Berlin he was professor in 
the Yale Divinity school from 1858 to 1S86, was licensed to preach 
in 1861 and from 188ft to iSaq was president of Yale, which 
during his administration gri illy prospered Dr Dwight was also 
a member in 187* 83 of the American committee for the revision 


of the English Bible, was an editor fiom 1866 to 1874 of the New 
Englander, which corresponded to the f alt. Review, and in addi 
tion to his translating and editornl woik he published numerous 
magazine articles and a collection of sermons, Thoughts of and 
for the Inner Life (1800) 

Tor the cider Timothy Dwight, see W B Sprague’s “Life of 
Timothv Dwight” in vol iv 2nd series, of Jared Sparks’s Library of 
American flwgruphv, also, “A Great College President and What He 
Wrote' in M C Tvlcrs Three Men of Letters (1805) For the 
vounger Timothy Dwight, sec 1 imotkv Dwight Memorial Addresses 
issued by Y de university, ilso, for a full record of his scholastic life, 
see his Memories of Yah Life and Men, 1 8)5-1X99 (1903) 

DYCE, ALEXANDER (1798-1869), British dramatic edi- 
tor and literal y histon in was born in Edinbpigh on June 30 1798 
He was educated at Edinburgh high school and Exeter college, 
Oxford He took holy orders and became a curate at Lantegloss 
in Cornwall, and subsequently it N lyland, in Suholk In 18.7 he 
settled m London His hist books weie Sited Translations 1 'ioin 
Quintus Smyrnubus (1821), an edition of Collins (1827) and 
Speiumns of British Poetesses (1S25) He issued innotilid 
editions of Geoige Peele, Robert Greene John Webster, Thom is 
Middleton, Marlowe and Bciumont and I letchei with lives ol 
the authors and much illustrative m itter He completed in 183 , 
an edition of James bhirlev left unfinished by William Gilford and 
contubutcd biogriphics of Shakespeare, Pope, \kcnsulc ind BcUtie to 
Fickciingx Aldim poets Hi also edited (1836-38) Kiehaid Bentlcv « 
works and ‘specimens of British ’sonntts (1833) His carelullv revised 
edition of John Skelton wluih appi ired 111 1S43, did much to revive 
interest In tint trenchant satirist In 1857 his edition of Shakcspiare 
wis published by Movon, and the setond edition, much improved, vv is 
issued by Chipmnn ind Hall in i860 He also pubh bed Rtmaiks on 
Colliers and Knight’s Editions of Shakespeare (18(4) A Fiw Notts 
on Shakespeate (1853), and Strictures on Collar's New Edition of 
Shal espeare (i8sy), 1 contribution to the Collier conti ovirsy ( see Col 
her, JonN Payne), which ended a long friendship He undertook 
the public itiou ot Kempe’s Nine Days tt onilcr foi the Camden societv , 
and the old plivs of Timun and Sir Thomas Moie were published bv 
lum for the Shakespeare society He was associated with Halliwell 
Phillips, John Paym Collier and Thomi Wright as one of the foundeis 
of the Percy societv, for publishing old English poetry Djcc also 
wrote Reiolhetions of the 1 abli Talk of Samuel Rogtrs (1836) He 
died on Mnv 15, i86tj He bequeathed his valuable library, containuig 
many rare Elizabethan books, to the South Kensington museum 

DYCE, WILLIAM (1806-1S04), Scottish painter and 
pioneer of stite art education, was born at Aberdeen on Sept 19 
ibo6 At 16 he graduated M A of Marischal college, Aberdeen, 
but later studied at the Royal Scottish academy , Edinburgh, and 
the Roval Academy schools, London One of Lhc first British stu 
dents of early Italnn punting he visited Italy in 1825 and 1827- 
28 met ting 111 Rome the German Nanrent (pre Raphaehte ) paint 
ers He exhibited regul irly at the Roy tl academy, being elected 
AR A m 1844 and R A in 1848 In 1830-37 in Edinburgh he 
practised portraiture for a livelihood, using a direct technique 
triceable to that of Sir Henry Raeburn But his Italian studies 
led him, anticipating the English pre Raphaehtes, to a pnmitivist 
simplicity and repose in his painting Impressed also with the 
import nice ot a basic relationship between painting and architec- 
ture and design he became deeply interested m art education In 
1840 he was ippointed secretary and director of the new govern 
ment school of design at Somerset house, London , and, although he 
largely failed to Influence manufacturers’ patterns, his organization of 
the training of teachers ot design was lmportinr Successful m the 
houses of parliament fresco competition (1844) he panlcd the “Bap- 
tism ot Ltliclhcrl" in the house of lords (1846) ind the “King Arthm ’ 
series (1848 ft , unfinished) in the queen’s robing room For the 
pnnei consort he undertook frescoes at Osborne (the “Neptune”) uul 
in the Buckingham palace summerhouse, he decorated the church ol 
All Saints, Marglret street, London, to tile specification of the Anglo 
Catholic Cambridge Camden society, in a more consciously pnmitivist 
style (1858-59) Typical of his earlv portraits is the child study 
“Contentment” (Maconoduc Welwood collection, RA 1832), later 
easel pictures include “Pegwell Bay" (Nation il gallery, London, RA 
i860) and “George Herbert’’ (Guildhall, London, R -\ 1861) Dyee 
died at Streatham, Surrey Feb 14, 1864 

Bibliography —W Dycc, Theory of the Fine Arts (London, 1844) 
and On the Connection of the Iris With General Education (London, 
1858) , Art Journal , p 90 el passim (London 1864) , S and R Red- 
grave, A Century of British Painters, new ed (London, 1947) , N 
Pevsner, Academies of Art Past and Present (New York md Cam- 
bridge, 1940) , R Ironside and J Gere, Pre-Raphaelite Painters ( Lon 
don, 1948) (D C T T ) 
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inwi^M Ihat^thecolrnir nl?i^ rine / e v tlJe 3nd 0tbtl matem Is consider the possibility of using coal-tar products for thur work 
“ S I L no h u C , I t t() be u d pro P eny of the d y ed In Ig 56 the first colour made from coal tar dyed wool and silk 
painting Tte Tesult of a dtlf ' T Pr ° dUCed by dlrectl y bu( could not be ipphed to cotton until Perkin and 

satisfactory and the substance e-in^TY 01 ) bc regarded as Pullar devised the method of tanning and fixing the tannic acid 

“» lhc — - “>“■ 

these influences othT^hme^nf colours P lss tests t0 As early as 1834 Runge had conceived the idea of producing 
TlT 15 res ! stance to colour on the fibre by the oxidation of aniline, but it was the 
required and dvemgs are lnnrnved^f , nisblng ’ ire frequently Accrington chemist Lightfoot who, in 1859, discovered the rata 
demand ' A coloured effect ? wh h ' 6y mcet , some specilic l/tic action of copper, in using sodium chlorate to oxidize aniline 
sidermg the amount^ of co tu shght Con ° n COtton fabrlc > and P roduced a black by this method The 

by the dyer as d worthless sMt^ q 0 P roduLe it, is regarded meLhod of djeing cotton with a solution of colour in sodium 
dfppmg fabrics in the aouenns ev stams f ale P roduced by sulphide was introduced with the colour cachou de Laval in 1873 

It r na ural o sunnose thn T ° many f r rUlts and flowers by Crolssant and Bietonmere 

colours of the^e substances tn tertrt* f K° transfcr tlle beautiful The substitution of naturally occurring substances used m 

origin of dvemg but^he f if fabnCS may have bcen tbe lndlg0 dyelng commenced about the middle of the 18th century 

me?e conjecture h “ 3nClent 0)16 thdt lhls 18 wUh the ‘Production of ferrous sulphate (copperas) and lime 

Fabrics found in the tnmhc 1? * , * n l8 4S the zinc-lime vat was first used, and for many years it 

dyed them must ha\e been exncrt m th VPt p , love tbat , tbose who was tbe most important vat for dyeing cotton It reduced the 
winch do nS appI,cdtlon of substances loss of mdigo from 20 to 10%, and the time occupied in waiting 

be associated with other nmdn t lr C ° ° unng p ° war ’ but must for the sediment formed m the copperas vit to settle was saved, 
vamTiontmly wltLn^wTll^define^limiP! 22 °^ "hich^f ° f tbe ( ZI “ c dealing quickly A product of outstanding iml 
madder or some allied product a ^j tS , Tbe dyemg of red with portance is sodium hydrosulphite discovered in 1868 by Sehut- 
rocesses UTch aDDear tnWtT ? T 27 md ' g ° are 2Cnberger and LaIande ^ use was suggested by these chemists 
India China Persia and Fs-vnt «, Cn , J amdlar to the people of in 1872, but it was some time before any extensive use was made 
Christian era a bef °‘' e the ° f the dlscovery Some dyers prepared calcium hydrosulphite 

used was dyeing P roce «^ | n solution for themselves, with sodium bisulphite, zinc dust and 

and Alexandrian IS 1 Europeans by Phoenicians lime, but m 1897 the Badiscne Amlin und Soda Fabnk offered to 
barbar m which °TZ t0 the ^ ° f dyelS a P™**t which produced a clear solution of 

recordsTf ° f ? rC6Ce and Rome mdlg0 whl ‘ e » th e presence of alkali without sediment This 

a I toStS* S FL^« W *sAv BOt ? S r T al “ the ar ^’ for m n g0S ° l (l922) and soledon jade green type were less expensive 
certain 1 chens Tound in^ Z Zlr tt , P re P are / nd u f . 0ne ° f ** »<»t interesting and valuable dyeing processes was 
10 ", ? Asia Minor for the dyeing of purple discovered m 1880 by R Holliday This was the formation of 

mg the iLih ^ honour a nd t h e pnyfiege °f ad °p t . para mtramhne red on cotton, a process which soon achieved 

tmcTna Tln razo the fir pIJn bchen he used was Roccella great importance and formed a basis for the production of a range 

1,1 , vl/ u first European book on dyeing was pub of allied colours on cotton (insoluble azo colours) Dyeing by 

nowledge^ tlme thlS metbod haS becn ^assisted by the introduction of the 
fmm u,rn °i tbc object spread to Germany, Trance and Flanders, intermediate products such as Naphttpl A S (ioi'>) which yields 

dyestuTfs^ ^fo^EnelanTaml 1 ^nv^p 1 ^ EdWard 111 P rocured fa Y, r colours The ra Pid fast colours are admixtures of thJwith 
in 1472 mLoiSnn d d Dy Com P an y was incorporated stabilized diazo compounds These can be applied directly to cot- 
tiia r a ton and produce the colour on the fibre by steeping m hot dilute 

The discovery of America in 1492 and the opening up of the acetic acid y P 8 

woods ;°a U nd ! w t£ ST reS ," Ued in “^products (dye- It is to Mercer and Greenwood that we owe the discovery of 
metbods of dyeing being used in Europe In 1518 the effect of sulphuric acid on oils in producing more satis 
observed the S n a T,ve rted c ° chmeaI from Mexlco where they had factory results in turkey red dyeing than could be Obtained with 
mS d to th n 0 fe tZ tZ P T° y,n8 hC TT for dyemg 11 1S of the 011 pulsions Turkey red oil, sulphated oil and allied prod- 
they aSmld the LTwT d ^ lng ’ TiTTT f xteaded a PPhcat,on m dyeing 


D^tchman^named*D re t)h^ e d^ n0W ^ ed ^ e i, 1S UnIk ” 0Wn In ld 3° a duction of acetate silk The "sTudy 1 of them fnfluenc^o^the" 
scarlet on dlscovare d how to obtain a brilliant fastness of dyed colours is important J R Hannay and F W A 

S* M Bow e „S S;z rl “ " P " S ' “ d ' ,6 «’ “ * dye - art of d,e lnE .a a bffiach of applied 

.n , 0 d n i”±iHV fei ^ *- 

mm t g 7of 172 t0 r 2 r m 2 T 2 th J art r by the vanous P° wdere d charcoal, or other insoluble coloured powder the matel 
wool dverf.ni i C f 0lb , ert TT? a C ° de ° f mstructlons to nal is not dyed, but merely soiled or stained This sta.nIS is 
dered d r/±T nUf f tUrerS ' but , the greatast servlce was ren- entirely due to the entanglement of the coloured powder *J*ie 
d “ ed 0 by a number emlnent , che "“ a ts who investigated the rough surface of the fibre, and a vigorous waskng and rthhm^ 
In differ* 7 vogua a " d attempted to explain and improve them suffices to remove all but mere traces of the colour 
ChevfeuT mTT Dufay > « el,ot ' lacquer Berthollet, Roard and There must always be some marked physical or chemical 
did much tnlmnrev Tfc and Ban , cr °ft in England affinity existing between fibre and colouring matter, and this de 

mduTTnt * P tb ° m ! th ° ds ° f dyemg and t0 estab hsh the pends upon the physical and chemical properties of both It is 
Si 2 ^ 7 2 S1S , Dun “ g th,S penod t 1 **- wel1 * cnown that the typical fibres, wool sdk and cotton behave 

5) 3* number of important chemical products were introduced very differently towarHc; ihp cnini-mn nf 1 i 
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tiikmriug mtlLcrs and dyes most lcidily, cotton has much less 
dilution, while silk occupies in this respect m intcrmediitc 
position These differences m tv be to some extent due to dif 
ierem.es of physic il structure m the hbies, but they ire mainly 
due to Ihcir ditlerent chemical composition Many processes and 
treitments to which textile fibres are subjected yield materials 
which show xery diheient dv ing properties from the origin il 
substance 

Dyeing processes »u> be elassilieel under the following head 
mgs — 


I Direct dvcine 



fib 


II Dytinf. with reduced coloui solutions m 



III Morri inting and eh ting using 
(l) B isic colour'- for cotton 

(•■) Mordanting with metilhc compounds end dvcmg 

IV Producing colours on the fibre Mainly used lot vegetable 

fibres 

(1) Aniline black 
( ) Insoluble azo colours 
( t) Mineral colours 

Direct Dyeing — This is the simplest of all dytmg operations 
It is most successful in the case of inimal hbres, wool showing 
such a decided affinitv foi both acidic and basic organic tom- 
pounds which possess colouring power tbal a very numerous 
selection of colouring matters is possible 

(i) Wool is deed with basic colours directly from a neutral 
aqueous solution (without additions) the wool combining with the 
colour base to foim i coloured salt or lake on the fibre Although 
a neutral dubath mav be employed, an addition of 2% soap 
gnes a blighter colour and in some cases acid is added to the 
bath Silk is dyed in a bath containing boiled off liquor, 2 to 3% 
on the weight of material is usually necessary 

Acetate silk has sueh a remarl able affinity for organic com- 
pounds of a basic character that it is capable of combining with 
these under a variety of circumstances The basic colours act as 
direct dyes for acetate silk and some (brilliant green, for example) 
show better fastness on tljjfc than they do on tanned cotton 
Ammo aza and insoluble hasic dyes converted into their car 
boxyhc acids dye acetate silk The compounds of insoluble organic 
bases with the omega sulphonic acid group (CHaOHSOJH) are 
soluble colours, lonamines, which dye acetate silk in the presence 
of formic or sulphuric acid Some can be diazotized and developed 
on the fibre 

Insoluble basic compounds m a dispersed or colloidal condi- 
tion with sulpho nun oleic acid (soluble oils) dye acetate silk 
direct at 8 q°C (SR A colours) Other colours employed in this 
way are amino anthraquinone derivatives (duranol, celalene and 
dispersal colours) 

{2) The acid colours are applied to wool in this way because 
it is necessary to modify the composition of the fibre to render 
it Capable of urn ting with the colour aud of the dyestuff Wool 
boiled with dilute sulphuric acid and then thoroughly washed 
with boiling water until free from aud acquires the property of 
dyeing with acid colours even in neutral solution The amount 
of colour used is from t to <s l r on the vu ight of the wool with 
■> to i l , c sulphuric arid (184 xp gr) and io r ,' sodium sulphate 
(Glauber’s salt) The last addition n made to produce level dye- 
ing- fftfi . i t exerts a restraining action This is ilso effected bv the 
use ot old dye liquors, 3 diminished amount of uni, the employ- 
ment of weaker acids, acetic or formic aud or immomum acetate 
and entermg the material at a low temperatur* 

The woollen material is introduced and continually handled 
or moved about in the solution while thi ttmperature of the 
latter is gradually r used to the boding point in the course of 
i to I hour, ifur boiling for | to ] hour longer, (he operition 
is complete, and the material is washed md dried 
In the application ol alkali blue the process of dyeing m an 


acid bdlh is impossible, owing to the insolubility of the coloui 
iud 111 an acid solution Wool and silk, however, possess an 
affinity for the alkali salt of the colouring matter in neutral or 
alkaline solution, hence these fibres are dyed with the addition 
of about 5% borax, the material acquires only a pale colour, 
that of the alkali salt, in this dyebath, but by passing the washed 
material inLo a cold or tepid dilute solution of sulphuric acid 
a full bright blue colour is developed, due to the liberation of 
the colour acid within the fibre In the case of other acid colours, 
e t, , chromoLrope, chrome brown, cliromogen, alizarin yellow, etc 
the dyeing in an acid bath is followed by a tieatment with a 
boiling solution of bichromate of potash, alum or chromium 
lluoride, whereby the colouring nutter on the fibre is changed 
into insoluble oxidation products or colour lakes This operation 
of developing or fixing the colour is effected either in the same 
bath at the completion of the dyeing operation, or in a separaLe 
bath 

When dyeing with certain acid coloui s, eg, eosine, phloxinc 
and other allied bright pink colouring matters derived from re 
sorcin, the use of sulphuric acid as an assistant must be avoided, 
since the colours would thereby be rendered paler and duller, and 
only acetic aud must be employed 

The properties of the dyes obtained with the acid colours are 
extremely varied Many are fugitive to light, on the other hand, 
many arc satisfactorily fast, some even being very fast in this 
respect As a rule, they do not withstand the operations of mill- 
ing ind scouring very well, hence acid colours are generally un 
suitable for tweed yarns or for loose wool They are largely 
employed, however, in dyeing other varieties of woollen yarn, 
silk yarn, union fabrics, dress materials, leather, etc Previous to 
the discovery of the coal tar colours very few acid colours were 
known, the most important one being indigo extract Prussian 
blue as applied to wool may also be regarded as belonging to this 
class, also the purple natural dyestuff, orchil or cudbear Xylidme 
scarlet, discovered m 1879, wds the first synthetic colouring 
matter of this class, which comprises such members as picric acid, 
tartrazine, orange II, fast acid violet, hssamme fast yellow and 
orange, alphanol, cyanol, lanacyl, kiton and neolan colours The 
last compounds contain copper and chromium and are therefore 
mordant colours which can be dyed direct on wool from an acid 
bath They are fast to milling 

(o) Direct cotton colours may be regarded as a particular type 
of aud colours because wool and silk dye in the presence of 
acetic acid, but they are characterized by the fact that cotton 
shows a decided affinity for them At the same time cotton does 
not show that complete absorption of colour which is characteristic 
of wool and merely absorbs a portion of the colour from the bath, 
in amount depending very much upon the concentration of the dye 
liquor The first colouring matter of the class was the so-called 
Congo red discovered in 1884 Since that time a very great 
number have been introduced which yield almost every variety 
of colour The method of dyeing cotton consists m merely boiling 
the material m a solution of the dyestuff, when the coLton absorbs 
and retains the colouring matter by reason of a special natural 
affinity The concentration of the dyebath is of the greatest 1m 
portance, since the amount of colour taken up by the fibre is 
m an inverse ratio to the amount of dye liquor present m the 
bath The addition of 1 to 3 oz sodium sulphate and ^ to oz 
carbonate of soda per gallon gives deeper colours, since it dim- 
inishes the solubility of the colouring matter in the water and 
increases the affinity of the cotton for the colouring matter An 
excess of sodium sulphate is to be avoided, otherwise precipitation 
of the colouring matter and imperfect dyeing result With many 
dyestuffs, it is preferable to use £ to £ oz soap instead of soda 
On cotton the dyed colours are usually not very fast to light, 
and some are sensitive (0 alkali or to acid, but their most serious 
defect is that they are not fast to washing, the colour tending to 
run and stain neighbouring fibres Wool and silk are dyed with 
the direct colours either neutral or with the addition of a little 
acetic acid to the dyebath On these fibres the dyed colours are 
usu illv faster than on cotton to washing milling and light , some 
are fabt even to light, e g , diamine fast red, chrysopbemne, hessian 
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yellow, etc Many of the direct colours are very useful for dyeing mg is probably the most efficient It consi-ts in P 
plain shades on union fabrics composed of wool and cotton, the cotton with tannic acid, and then passing throug a 
silk and cotton, or wool and silk Owing to the facility of their before d>eing in the sulphur colour The tanna e o 
application, they are ilso very suitable for use as household dyes, formed provides an insoluble and powerful P* e ? el \ 


cotton goods Colours of this type 


purpurine, benzo fast violet, chlorazol and dianol colours The are suiti 
fastness may be improved by after treatment, (a) diazotizing proofing 
and de\ eloping, (6) formaldehyde treatment and (c ) after treat Some 


: benzo fibre and combined only with the t 


r dyeing goods which ; 


and de\ eloping, (6) formaldehyde treatment and (c ) after treat Some kinds of finishing materials affect the 
ment with met tllic salts (a) Applies to colours such as pnmuhne colouis very materially Hannay (1912) ha; 
which contain a free amido group and can be passed through a oil prepirations (soluble oil, monopol soap) 
bath of sodium nitrite and hydrochloric acid and atterwards duccd the light-f istness of sulphur colours 
through a solution of an ammo compound or phenol Pnmuhne (2) VaL dyeing is one of the oldest dyeing 
yellow is converted into a red by this treatment In some cases occurring substances being used for Lhe produL 
the colour change is not so marked, but the colours are distinctly vats for the dyeing of indigo blue In the e 
improved in fastness to washing ( b ) The treatment with for m England and as soon as dyers were by V 
maldebyde applies to the benzoform colours and it improves the indigo in place of woad, vats were prepaie 
fastness to washing It is carried out at about 70°C with an maddei and wood ashes Ihese substances 


hlonc acid and atterwards duccd the light-f istness of sulphur colours 

pound or phenol Pnmuhne (2) VaL dyeing is one of the oldest dyeing processes naturally 
is treatment In some cases occurring substances being used for Lhe production of fermentation 
mt the colours are distinctly vats for the dyeing of indigo blue In the enly days ' 0 v s 
b) The treatment with for ln England and as soon as dyers were by law permitted to use 
colours and it improves the indigo in place of woad, vats were prepaied from woa , aran, 
»ut at about 7o°C with an maddei and wood ashes These substances vveie used lor woo 


aqueous solution Treatment with boiling copper sulphate (o 5%) dyeing long after chemical reagents haa neen suggest 
increases the light fastness duced for cotton dyeing Practic illy any .ubstance or miUure 01 

Different batches of viscose silk show considerable variation substances capable of producing hydiogen m an 
in affinity for the direct cotton colours In some cises colours will reduce indigo The reduction product, leuco indig h 

appear distinctly Light in shade on one batch and dark on another white, dissolves in the alkali with a yellow colour In the ter 
batch of viscose, so that defects may appear in manufactured mentation vat, butyric at id fermentation is ‘iduced 
article 1 which happen to contain the two types of viscose Whit and madder by the ferment contained in ^ 
taker lias shown that this trouble may be overcome by the careful formed Wood ashes or lime provide the { ^ d JJ 
selection of colours which show low capillarity, or m the cise of solution of the indigo white Other v*ts "Inch have ound ppl 

i&szssr diiferences when dyed on dIfferent 

mrt to it an affinity (which it does not show in the ordinary con hydrosulph.te <9* ozs J and caustic wda (* P»nt 76 Jw ) 


of acetate silk that metnuus of treatmg the fibre in order to 
part to it an affinity (which it does not show in the ordinary 


hydrosulphite (9) ozs j and caustic soda (5 pint 76 Tw ) The 
stock vat may be made suitable for cotton by mixing 100 lb 


dition) for direct cotton colours have comparatively little interest stock vat may be made suitable lot -co n y g caust 

The hydrolyzing, or saponifying, action of alkali, if cautiousl> indigo (20% paste) with 10 gals warm d J gal 


The hydrolyzing, or saponifying, action of alkali, if cautiousl} indigo ( 20 / G paste; = , nKnui^n lh sodium 

IS^rcotTon^coKrT 16 ' mPart ^ ^ repeated dipping alternated with exposure to air Washing with 


Immunized cotton, that is cotton first converted into alkali cold watei assists the oxidation of the leuco c 0 ^ p o™^ I n ^ ein , K 
cellulose and then treated with toluol sulphomc chloride or allied wool, the amount of alkali in the vat must he strictly limited 
compounds, shows no affinity for direct colours The process of Substances such as protectol or Lhe •sulphite pulp waste liquor 
immunizing may be applied to yam or piece goods either wholly from paper manufacture and glue are recommended for use in 
or locally Estenfied cotton has somewhat similar properties wool dyeing with vat colours to protect the fibre irom the in 

Dyeing with Reduced Colour Solutions — Many insoluble junous action of alkali In wool dyeing a temperature not lower 
coloured substances form soluble reduction products which show a than 70°C is required for the dyeing of othei vat colours and in 
definite affinity for fibres Charactenstic in this respect are (1) all cases the time of dyeing for wool is longer than for cotton 
sulphur colours which dissolve m sodium sulphide and (2) vat Wool requires 4 to 2 hours for the dyeing of indigo It 1 mm* 
colours which react with sodium hydrosulphite and other reducing difficult to buy suiting dyed with indigo, for the shade is general y 
agents m a somewhat similar way These colours are most easily imitated with acid chrome colouis and with other acid (wool) 
applied to vegetable fibres because the solution is invariably colours , „ , , .. 

alkaline and special devices have to be employed in the case of The leuco compounds of the anthraqmnone colours are usually 
wool As a rule it is generally found preferable to use direct less soluble than those of the mdigoid colours and require more 
dyeing acid and mordant colours for wool, but a number of prep- caustic soda to produce a vat The amount of alkali has fre- 
arations have been put on the market to protect wool from the quently to be double the quantity used for mdi^p, so they are 
injurious action of alkali in dyeing sulphur and vat colours difficult to apply to wool Indanthrene blue is a colour of re 
(1) Sulphur colours The material is heated for about one markable fastness, but unfortunately this cannot be said of all 
hour in a solution of the colour (10 to 15%), with the addition members of the series of colours of which this is the type 
of sodium carbonate (1 to 10%), common salt (10 to 20%) and Cibanone yellow fades on exposure to light and at the same time 
sodium sulphide (5 to 30%) , it is then washed in water and may the fibre is considerably tendered In connection with colours 
be developed by heating m a bath containing 2 to 5% of bichro of this type it has been noticed by F Scholefield that if light is 
mate of soda and 3 to 6% acetic acid A final washing with allowed to fall on the fabric during the development of colou r 
water containing a little soda to remove acidity is advisable The after dyeing in the vat, the shades appear brighter than "H Je 

sulphide colours are remarkable for their fastness to light, alkahs, veloped in the dark but the fabric becomes tender in a few 

acids ard washing, but unless proper care is exercised the cotton minutes and other colours that may be dyed in the same vat are 
is apt to be tendered on being stored for some time This is destroyed , , , 

particularly noticeable in the case of blacks and to some extent The production of a vat is always accompanied by chemical 
With yellow sulphur colours The cause of tendering has been change, which is shown by the formation of solution and fre 
the subject of much research Zanker (1914) considers it to be quently by colour change, but this is not so in the case of in 
due to the oxidation of sulphur in chemical combination with danthrene which merely forms a vat of different shade of blue to 
the dyestuff Most workers agree that the tendering is due to that of the decoction of colour and water Indanthrene yellow 
the formation of acid Holden’s method of overcoming the tender produces a blue vat, thio indigo red gives a yellow vat , 



The indigosols and corresponding anthraquinone products (sole 
don colours) are vat colours presented to the dyer in an already 
reduced condition They are applied like acid dyes to wool and 
silk and are mixed with a solution of sodium nitrite and padded 
on cotton Various itid oxidizing lgcnts may be used for de 
Vt loping the colours on wool and trcitmcnt with aud to react 
with the sodnfm nitrite m the case of coLlon They may be 
developed in other ways, one of the most mteiesting being thit 
of ste miing cotton padded with chlorate of soda, vinadium chlor 
ide, neutral ammonium oxilite and indigosol O which resembles 
a process of producing aniline bliek This renders possible the 
production of ditfeiuit colours side by side and is most viluiblc 
from the point of view of calico punting Colours include duran- 
threne, ilgol, ciba, besides those alrt idy mentioned 
Mordanting and Dyeing — (i) 11 isic colours applied to cot- 
ton Unliht the animal fibres cotton has little affinity for the basic 
colours It is usual to deposit tannic acid on the fibre m the 
form of an insoluble tann ite Tor this purpose pieces are steeped 
m a solution cont lining 2 to G oz per gallon tannic acid and after 
being l\ enly squeezed are passed through a wirm solution of 
tartar emetic or other salt of antimony or tin The tannic acid 
has the power of combining with the base of the colouring matter 
in the subsequent dyeing operation, which is generally earned out 
with i-.’Sf colour on the weight of cotton to be dyed and suffi 
uent witcr, in the cold or if the temperature is raised at all it is 
best not higher than 7o°C The basic colours are moderately 
fast to soap, but most of them arc very loose to light Methylene 
blue is one of the best in this respect The first coal tar colour 
mauve belonged to this dyeing class, which is especially remark- 
ible for brilliance and high colouring power One natural colour 
which has long been known to dye in this way is the barberry, 
which contains the alkaloid herbenne, but in 1918 Everest 
showed that the flower colours (antho-cyanmcs) could be dyed 
on tanned cotton They are fast to light but loose to soap, and 
in respect to these properties are therefore quite different from 
the synthetic colours dyed in this way In the dyeing of basic 
colours, tannic acid may be substituted by Uatanol (a phenolic 
compound containing sulphur) which can be applied in alkaline 
solution and m presence of salt It does not require fixing but 
appears to have some affinity for cotton which is rather like that 
of direct colours Direct cotton, sulphur and vat colours will act 
as mordants for basic colours forming lakes on the fibre 
Some important basic colours are rhodamme, brilliant green, 
auramine aud methyl violet A dyestuff astrafioxine has been 
offered as a substitute for rhodamme 
(2) Mordanting with metallic compounds and dyung The 
deposition and fixation of metallic oxides or basic salts of certain 
metals on vegetable and animal fibres is a necessary feature of 
the production of colour in the case of certain org ime compounds 
such as alizarine and haematlne which may be termed colour 
principles Colour principles are the essential constituents as far 
as dyeing is concerned of many woods and other nalunl products 
which have found considerable apphcition, consequently mordmt- 
mg operations have been of great interest to dvers The method 
provides soras^dyemgs of great fastness The animal fibres arc 
very eisily mordanted Tor example, wool boiled for x to iV 
hours with 2-3% potassium bichromate absorbs chromic acid ind 
reduces it to chromium chromate tinting the fibre a pile ohvt 
yellow On subsequent dyemg the chromium chromite is mlucid 
to chromium hydrate by a portion of the dvc stuff md this re Milt 
tan with advantage be obtained previous to dyung by the use of 
a ssistan ts such as sulphuric acid, ertim of tiriir, tartane acid, 
];flTO*hcid, etc For special purposes chromium fluoride, thromt 
alum, etc, are employed Alum or aluminium sulphate (S p ' ( ), 
along with aud potassium tartrate (ereim of tartir) (7%), is 
used for brighter colours— f ? , reds, yellows, ete The object of 
the tartar is to retard the mordanting process and ensure the 
penetration of the wool by the mordant, by preventing superficial 
precipitation through the action of ammonia liberated from the 
wool, it MKures the ultimite production of clear bright, full 
colour* 1 or si ill bright* r lolours, notably yellow and red, stm- 
dmts chloride v>*s at one time hrgtty employed, but it is used 
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less frequently, and the same mey be said of copper and ferrou9 
sulphate, which were used for dark colours Silk may be often 
mordanted m the same manner as wool, but as a rule it is treated 
like cotton The silk is steeped for several hours m cold neutral 
01 basic solutions of chromium chloride, alum, ferric sulphate, 
etc , then rinsed in water slightly, and passed into a cold dilute 
solution of silicate of soda, in order to fix the mordants on the 
fibre as insoluble silicates Cotton does not, like wool and silk, 
possess the property of decomposing metallic salts, hence the 
methods of mordanting this fibre are more complex and vary 
according to the metallic salts and colouring matters employed, 
as well as the particular effects to be obtained One method is 
to impregnate the cotton with a solution of so c died sulphated 
oil or turkey red oil, the oil prepared material is then dried and 
passed into a cold solution of some metallic salt — e g , aluminium 
acetate, basic chromium chloride, etc The mordant is thus fixed 
on the fibre as a metallic oleate, and after a passing through water 
containing a little chalk or silicate of soda to remove acidity, and 
a final rinsing, the cotton is ready for dyeing Another method 
of mordanting cotton is to fix the metallic salt on the fibre as a 
tannate insLead of an oleate This is effected bv first steeping 
the cotton m a cold solution of tannic acid or in a cold decoction 
of some tannin matter, e g , sumach, m which operation the cot 
ton attracts a considerable amount of tannic arid, after squeezing, 
the miterul is steeped foi an hour or more in a solution of the 
metallic salt, and finally washed The mordants employed m this 
case are various — eg, basic aluminium or ferric sulphate, basic 
chromium chloride, stannic chloride (cotton spirits'), ete There 
are other methods of mordanting cotton besides those mentioned, 
but the mam object m all cases is to fix an insoluble metallic 
compound on the fibre It is interesting to note that whether the 
metallic oxide is united with the substance of the fibre, as in the 
case of wool and silk, or precipitated as a tannate, oleate, silicate, 
etc , as m the case of cotton or silk, it still has the power of 
combining with the colouring matter in the dyebath to form the 
coloured lake or dye on the material 

The dyeing operation consists m working the mordanted mate 
rial in a decoction of the necessary colouring matter, the dyebath 
being gradually raised to the boiling point With many colouring 
matters, e g , with alizarin, it is necessary to add a small per 
ccntage of calcium acetate to the dyebath, and also acetic acid 
if wool is being dyed In wool dyeing, also, the mordanting opera 
tion may follow that of dyemg insleid of preceding it in which 
case the boiling of the wool with dyestuff is termed “stuffing,” and 
the subsequent developing of the colour by applying the mordant 
is termed “saddening,” since this method in the past has usually 
been carried out with iron and copper mordants, which give dull 
or sad colours The method of “stuffing and saddening” may, 
however, be carried out with other mordants, even for the pro 
duction of bright colours, and it is now frequently emplovcd with 
certain alizarin dyestuffs for the production of pale shades which 
require to be very even and regular m colour There is still 
another method of applying mordant colours in wool dyemg, in 
which the dyestuff and the mordant are applied simultaneously 
from the beginning, it is called the single bath method This 
process has become of greater interest , coppir and chromium 
(chiomnim oxihte or “ehromosul”) being used in conjunction 
with itid a/11 colours Some colouring matters which contain 
copper or chromium in combination are soluble in water and are 
applied like and colours (Neolan colours) 

Deposition of t innate of iron on and in the fibre is the method 
used for the dyeing of logwood on t niton Logwood still finds 
use for the production of black both on cotton and wool In the 
eise of wool it is dyed on chrome mordint Acetate silk nny 
be dyed black (Bedford’s patent) by treating first with logwood 
extract (haematine) and aflcrwirds idding borax and nitrate of 
iron 

For dyemg turkey-red, cotton is boiled but not bleached After 
boiling, mordanting with red liquor (4 0 Tw ) and ageing, fixing 
with phosphate or silicate or lrxcnUe of soda (05% solution) 
follows Dyung is earned out at the boil with 10% alizarine paste 
and the goods are afterwards soaped and cleired (using a little 
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stannous chloride) Steaming improves the colour 
Interest in mordant dyeing on cotton is diminishing considerably 
with the introduction of colours which are more readily applied 
and can compete well with the fastest mordant colour alizarine 
or turkey red in point of fastness 

Cutch is a natural colour which is still very largely used in 
dyeing Sailors believe that this colour protects the fabric of fish 
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ing nets from the action of light and air It is dyed with copper 
sulphate in the bath but contains in addition to the mordant 
colour principle (catechm), a kind of tannic acid (catechu tannic 
acid) , consequently this colour can be topped with basic colours 
Colours Produced on the Fibre — (i) Aniline black is pro- 
duced in situ upon the fibre by the oxidation of aniline It is chiefly 
used for cotton, also for silk and cotton (silk union) fabrics, but 
seldom or not at all for wool Properly applied, this colour is 
one of the most permanent to light and other influences with 
which we are acquainted One method of dyeing cotton is to 
work the material for about two hours in a cold solution con- 
taining aniline (xo parts), hydrochloric acid (20 parts), bichro- 
mate of pot ish (20 parts), sulphuric acid (20 parts), and ferrous 
sulphate (10 parts) The ferrous sulphate here employed is oxi- 
dized by the chromic acid to a ferric salt, which serves as a carrier 
of oxygen to the aniline This method of dyeing is easily earned 
out, and it gives a good black , but since much of the colourmg 
matter is precipitated on the fibre superficially as well as m the 
bath itself, the colour has the defect of rubbing off Another 
method is to impregnate the cotton with a solution containing 
aniline hydrochloride (35 parts), neutralized with addition of a 
little aniline oil, copper sulphate (1 6 part), sodium chlorate (10 
paits), ammonium chloride (1 part) Another mixture is 1 8 
part aniline salt, 12 parts potassium ferrocyamde, 200 parts water, 
3 l parts of potassium chlorate dissolved in water After squeez- 
ing, the material is passed through a special oxidation chamber, 
the air of which is heated to about 5o°C and also supplied with 
moisture This oxidizing or ageing is continuous, the material pass 
mg into the chamber at one end m a colourless condition, after 
about 20 minutes passing out again with the black fully de 
veloped A final treatment with hot potassium bichromate and 
soaping is necessary to complete the process In this method 
probably chlorate of copper is formed and this being a very 
unstable compound, readily decomposes and the aniline is 0x1 
dized by the liberated chlor oxygen compounds The presence m 
the mixture of a metallic salt is very important m aiding the 
development of the black (Lightfoot’s observation) Salts of 
vanadium and cerium may be substituted for copper In the after- 
chroming process, chromium is fixed on the fibre and in all 
methods some mineral substance is fixed, chromium in the dyed 
black and iron in the prussiate black The organic compound 
on the fibre is produced by oxidation which proceeds in four 
stages to nigramline and the condensation of this substance with 
aniline At the end of the ageing process there should be some 
unchanged aniline to condense and produce an ungreenable black 
in the chroming process On the fibre, chromate of nigramhne 
may be foimed There is still much material for further investi- 


gation especially concerning the prussiate black One of the 
serious disadvantages of aniline black i^ the liability to tender the 
cotion It is by no means certain whether this is due to oxidation 
of the cellulose or to the action of acid upon it during ageing 
The latter is probable, for subst tnccs which prevent drying during 
ageing also prevent tendering 

(2) The insoluble azo colours are produced as insoluble col- 
oured precipitates by adding a solution of a diazo compound to 
an alkaline solution of a phenol, or to an acid solution of an 
amido compound The necessary diazo compound is prepaied by 
allowing a solution containing nitrous acid to act upon a solution 
of a primary aromatic amine It is usually desirable to keep the 
solutions cool with ice, owing to the unst lble nature of the diazo 
compounds produced (Products can be obtained which are stable 
and only decompose on acidifying ) The colour obtained varies 
according to the particular diazo compound, as well as the 
amine or phenol employed, j3 naphthol being the most useful 
among the latter The same coloured precipitates are produced 
upon the cotton fibre if the material is first impregnated with an 
alkaline solution of the phenol, then dried and passed into a 
cold solution of the diazo compound The most important of 
these colours is para nitranihne red, which is dyed m enormous 
quantities on cotton pieces The pieces are first prepared by 
running them on a padding machine through a solution made up 
of 0 o grms /3 naphthol, 20 grms caustic soda, 50 grms turkey-red 
oil, and s grms tartar emetic in 1,000 grms (1 litre) water They 
are then dried on the drying machine, and are passed, after 
being allowed to cool, into the diazo solution, which is prepared 
as follows 15 grms para nitranihne are dissolved in 53 c c hydro- 
chloric acid (34°Tw ) and a sufficiency of water To the cold 
mixture a solution of iof grms sodium nitrite is added while 
stirring The whole is then made up to 1,200 c c and just before 
use 60 grms sodium acetate are added The colour is developed 
almost immediately, but it is well to allow the cotton to remain 
in contact with the solution for a few minutes The dyed cotton 
is squeezed, washed, soaped slightly, and finally rinsed in water 
and dried A brilliant red is then obtained which is fast to soap 
but not to light If the para-mtramlme used m the foregoing 
process is replaced by meta-mtramline, a yellowish orange colour 
is obtained, with a naphthylamme, a claret red, with amido-azo- 
toluene, a brownish red, with benzidine, a dark chocolate, with 
diamsidme, a dark blue, and so on The dyed colours are fast 
to washing and are much used m practice, particularly the para- 
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nitranihne red, which has served as a substitute for turkey red, 
although it is not so fast to light as the latter Superior results 
can be obtained by substituting Naphthol A S (the imlide of 
-oxynaphthoic acid) and other related products for /3 naphthol 
The combinations of these compounds with various diazotized 
amines result in shades which sometimes differ from thole' with 
naphthol, generally giving improved appearance and almost 
ahvavs colours of superior fastness Some will stand the full 
bleaching process A further advantage is that the cotton shows 
decided direct affinity for Naphthol A S products and there is 
no necessity to dry the material after padding L Higgins (1927) 
has given valuable information regarding the behaviour of in 
soluble azo colours 

(3) Mineral colours These include chrome yellow, iron buff, 





DYEING 


prussnn blue, manganese brown and khaki 

Chrome yellow is only useful in cotton djeing as a self colour, 
or for comcrsion into chrome orange, or, formerly in conjunction 
with indigo, for the production of fast green colours The cotton 
is first impregnated with a solution of leid acctitt or nitrate, 
squeezed, and then pissed through a solution of sodium sulphate 
01 lime water to fix the lead on the fibre as sulphate or oxide 



Fig 3— dyeing by the spindle system (IMPROVED FORM) in which 

THE CONTAINER FOR THE FRAME HOLDS THE COPS ON PERFORATED 
SPINDLES IN THIS VESSEL THIS CONTAINER WITH ITS CHARGE OF COPS 
IS CONNECTED WITH THE CIRCULATING SYSTEM FOR DYE LIQUOR 

of lead The material is then passed through a solution of 
bichromate of potash The colour is changed to a rich orange 
by a short, rapid passage through boiling milk of lime, and at 
once washing with water, a basic chromate of lead being thus 
produced The colour is fast to light, but has the defect of bemg 
blackened by sulphuretted h'ydrogen 
Iron buff is produced by impregnating the cotton with a solu- 
tion of ferrous sulphate, squeezing, passing into sodium hydrate 
or carbonate solution, and finally exposing to air, or passing 
through a dilule solution of bleaching powder The colour ob 
tamed, which is virtually oxide of iron, or iron-rust, is fast to 
light and washing 

Prussian blue is applicable to wool, cotton and silk, but since 
the introduction of coal tar blues its employment has been very 
much restricted The -colour is obtained on cotton by first dyeing 
an iron buff, according to the method just described, and then 
passing the dyed cotton into an acidified solution of potassium 
ferrocyamde, when tbe blue is at once developed A similar 
method Is employed for silk. Wool is dyed by heating it in a 
solution containing potassium ferricyamde and sulphuric acid 
The colour is developed gradually as the temperature rises, it 
may be rendered brighter by the addition of stannous chloride 
On wool and silk pnrssian blue is very fast to light, but alkalis 
turn it brown (feme oxidi) 

Manganese brown or bronze can be applied in wool, silk and 
cothm^dyeing The animal fibres are readily d>ed by boiling 
wiuiB^olution of potassium permanganate, which, being at first 
absorbed by the fibre, is readily reduced to insoluble brown man- 
ganic hydrate Since caustic potash is generated from the per- 
manganate and is liable to act detrimentally on the fibre, it is 
advisable to add some magnesium sulphate to the permanganate 
bath m order to counteract this effect Imitation furs are dyed 
m this manner on wool plush, the tips or other parts of the fibres 
being bleithid by the application of sulphurous acid Cotton is 
dyed by first impregnating it with a solution of manganous 


chloride, then dyeing and passing into a hot solution of caustic 
soda There is thus precipitated on the fibre manganous hydrate, 
which by a shoit passige into a cold dilute solution of bleaching 
powdu is oxidized and conveited into the brown manganic hy- 
drate This manganese bronze or brown colour is very susceptible 
to, md readily bleached by, reducing agents, hence when exposed 
to the action of an atmosphere in which gas is freely burnt, the 
colour is liable to be discharged, especially where the fabric is 
most exposed In other respects manganese bronze is a very fast 
colour 

Khaki is a mixtuie of iron buff and chromium oxide The 
green shades of khaki are as a rule most sought after and on this 
account it is necessary to secure the deposition of much chromium 
on the fibre This may be done by tanning and then destroying 
the tannic acid with sodium bichromate, otherwise this would 
destroy the cotton 

Dyeing on a Large Scale — Textile fibres may be dyed in all 
forms m which they appear during the course of manufacture from 
loose fibres to fabrics Dyestuffs are usually aoplied m solution or 
decoction with water and this is frequently heated, while the ma- 
terial is immersed in it During the process the material to be 
dyed or the dye liquor or both must be almost continuously moved 
about m order to effect uniform or even dyeing Numerous ma 
chines are used to effect this movement for particular kinds of 
material and also to secure uniform heating of the vessel , devices 
are fitted for preventing the material from coming into contact 
with the steam pipes Loose material is liable to become matted 
together so machines have been arranged with hooks or fingers to 
prevent this It is best dealt with by circulating the liquor through 
the material (fig i) Loose d>ed wool is especially useful in pro- 
ducing fancy fabrics with fibres dyed m different colours 

Yarn Dyeing — Yam is dyed m tbe form of hanks, warps, cops 
and cheeses The hank form involves the most simple devices for 
obtaining even results by turning the material Machines made to 
imitate the effect of turning the yam by hand over wooden pegs, 
take the form of a senes of reels each holding about z lb of yam 
which are arranged so that large batches can be lifted in and out 
of the liquid automatically In other machines the yarn is arranged 
on rods or carriers which revolve on a central axis into half cylin- 
drical dye vats and, during the revolution, the rods are turned so 
that the yam moves to another position Machines have been in- 
troduced for dyeing warps on the beam, the dye liquor being 



FIG A —DYE JIGS THROUGH WHICH THE CLOTH IS PASSED IN SUCCES 
SION OR THE JIGS CAN BE USED SEPARATELY AFTER THE CLOTH ON THE 
BATON HAS BEEN PASSED BY DRIVING ROLLERS THROUGH THE DYE LIQUOR 
OVER THE GUIDE ROLLERS, AND THE SQUEEZING ROLLER APPLIED 

caused to circulate through the material, and the system meets 
with considerable success 

Large quantities of yam, especially cotton, are dyed m the cop, 
for weft The mam advantage of this method is at once apparent, 
inasmuch as the labour, time and waste of material incurred by 
reeling into hanks and then winding back into compact form, so as 
to fit into the shuttle are avoided A thin tapering perforated 
metallic tube is inserted m the hollow of each cop The cops are 
then attached to a perforated disc (which constitutes the bd of a 
chamber or box) by inserting the protruding ends of the tubes Into 
the perforations The chamber is now immersed in the dye bath 
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and the hot hquor is drawn through the cops by means of a cen- 
tufugal pump and returned continuously to the dve bath This 
principle is known as the skewei 01 spindle system 

In the so called “compact” system of cop dyeing the cops are 
packed as closely as possible m a box, the top and bottom (or the 
two opposite sides) of which are perforated, the interstices be- 
tween the cops being filled up with loose cotton, ground cork or 



Without pegs the cloth can be treated at open width, proteoted from the 
heating coil by the perforated wall 

sand The dye hquor is then drawn by suction or forced by pres 
sure through the box, thus permeating and dyeing the cops 

Dyeing of Pieces, — Plain shades are usually dyed in the piece, 
this being the most economical and at the same time the most 
expeditious means of obtaimng the desired effect In the dye jigger 
(fig 4) the goods are passed backwards and forwards over guide 
rollers between two batching rollers The arrangement admits of 
treating a large quantity of material with comparatively little dye 
liquor Another machine is that shown in fig 5 This is suitable 
for heavy fabnes The pieces are stitched end to end m a band 
which passes over a winch Washing off may be done on the same 
machine 

Except for the dyeing of light shades only the preliminary oper 
ations of bleaching (washing and scouring) are carried out before 
d> eing 

Theory of Dyeing — The peculiar property charactenstic of 
dye stuffs, as distinguished from mere colouring matters, namely, 
that of being readily attracted by the textile fibres, notably the 
animal fibres, appears to be due to their more or less marked acid 
or basic character Intimately connected with this is the fact that 
these fibres also exhibit partly basic and partly acid characters due 
to the presence of carboxyl and amido groups The behaviour of 
magenta is typical of the basic colours Rosamhne, the base of 
magenta, is colourless, and only becomes coloured by its union 
with an acid, and yet wool and silk can be as readily dyed with the 
colourless rosamhne (base) as with the magenta (salt) The ex 
planation is that the base rosamhne has united with the fibre, 
which here plays the part of an acid, to form a coloured salt It 
has also been proved that in dyeing the animal fibres with magenta 
(rosamhne hydrochloride), the fibre unites with rosamhne only, 
and liberates the hydrochloric acid Further, magenta will not dye 
cotton unless the fibre is previously prepared, e g , with the mor 
dant tannic acid, with which the base rosamhne unites to form an 
insoluble salt In dyeing wool it is the fibre itself which acts as 
the mordant In the case of the acid colours the explanation is 
similar In many of these the free colour-acid has quite a differ 
ent colour from that of the alkali salt, and yet, on dyeing wool or 
silk with the free colour-acid, the fibre exhibits the colour of the 
alkali-salt and not of the colour acid In this case the fibre evi 
dently plays the part of a base Another fact m favour of the view 
that the union between fibre and colouring matter is of a chemical 
nature is that by altering the chemical constitution of the fibre its 
dyeing properties are also altered, oxycellulose, nitrocellulose and 
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acetate silk for example, have a greater attraction for basic colours 
than cellulose Such facts and considerations as these have helped 
to establish the view that in the case of dyeing animal fibres with 
many colouring matters the operation is a chemical process, and 
not merely a mechanical absorption of the dyestuff A similar 
explanation does not suffice, howevei, in the case of dyeing cotton 
with the direct colours These are attracted by cotton from their 
solutions as alkali salts, apparently without decomposition, the 
affinity existing between the fibre and colouring mattei is distinctly 
feeble m comparison with wool This fibre is capable of taking up 
as much as 20% of and colour without appearing bronzey Cotton 
absorbs under favourable conditions about 2% of actual direct 
colour 

The dyeing of cotton is most probably of a physical character 
but there are different opinions as to the nature of this Some fa- 
vour colloidal, some purely mechanical (solid solution) and some 
electrical theories The latter explains phenomena which occur 
during dyeing and in some instances supports the chemical as well 
as the mechanical theory In the case of colours which are 
dyed on mordants the question is merely transferred to the nature 
of the attraction which exists between the fibre and the mordant 
G T Morgan finds that the co-ordination theory of valency ex- 
plains and correlates known facts with regard to mordant dyeing 

The trend of advance in the industry in America, in Great 
Britain and on the Continent is shown by a real endeavour to 
meet the demands for fast dyeings and a greater value and utiliza- 
tion of scientific methods in the investigation of processes and 
the effects produced by them Colour measuring and matching 
instruments have been greatly impioved and may prove of value 
in giving a more definite expression to fastness Products pro- 
duced by the action of light on vat colours have been isolated, the 
fiist of these being the oxidation product, isatin, from indigo 
dyed cotton (1927) In Great Britain the Society of Dyers and 
Colourists has appointed a committee with F Scholefield as 
chairman to consider the whole question of fastness and already 
contributions have been made towards elucidating some of the 
problems Many of these can only be solved by steady co-opera- 
tion of workers In December 1925 the dyeing industry suffered 
a severe loss by the death of Edmund Knecht, who had enriched 
tinctorial and analytical chemistry by important researches, many 
of which are recorded in the pages of the Journal of the Society 
of Dyers and Colourists "A Manual of Dyeing” by E Knecht, 
C Rawson and R Loewenthal is a ^ork of reference of inter- 
national fame (E Hi ) 

DYER, SIR EDWARD (d 1607), English courtier and 
poet, son of Sir Thomas Dyer, Kt , was born at Sharpham Park, 
Somersetshire He was educated, according to Anthony a Wood, 
either at Balliol college or at Broadgates hall, Oxford He left the 
university without taking a degree, and after some time spent 
abroad appeared at Queen Elizabeth’s Court His first patron was 
the earl of Leicester, and he is mentioned by Gabriel Harvey with 
Sidney as one of the ornaments of the Court Sidney in his will 
desired that his books should be divided between Fulke Grevilie 
(Lord Brooke) and Dyer He was employed by Elizabeth on a 
mission (1584) to the Low Countries, and in 1589 was sent to 
Denmark He was knighted and made chancellovof the older of 
the Garter in 1596 Wood sa>s that many esteemed him to be a 
Rosicrucian, and that he was a firm believer in alchemy He had 
a great reputation as a poet among his contemporaries, but very 
little of his work has survived Puttenham in the At te oj English 
Poesie speaks of “Maister Edward Dyar, for Elegie most sweete, 
solcmpne, and of high conceit ” One of the poems universally 
accepted as his is “My Mynde to me a kmgdome is ” 

See the collection of his works by A B Grosart, Fuller Worthies 
Library (vol iv, 1876) 

DYER, JOHN (c 1700-1758), British poet, the son of a 
solicitor, was born m 1699 or 1700 at Aberglasney, m Carmar- 
thenshire, and died at Coningsby on Dec 15, 175S In 1726 his 
first poem, Grongar Hill, appeared in a miscellany published by 
Richard Savage, the poet It was an irregular ode in the so called 
Pindaric style, but Dyer entirely rewrote it and printer) it sep- 
arately in 1727 Gromar Hill , as it now stands, is a short poem 
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of onl> 150 lines, describing in language of much freshness and 
picturesque chirm the view from a hill overlooking the poet’s 
nitive vale of Tovvy A visit to Italy bore fruit m The Rums of 
Rome (1740), a descriptive piece in about 600 lines of Miltonic 
blank verse He was oiduned priest m 1741, and held successively 
various Lincolnshire parishes In 1757 he published his longest 
work, the didactic blank verse epic of The Fleece, m four books, 
discouising of the tending of sheep, of the shearing and prepara 
tion of the wool, of weaving and of trade in woollen manufactures 
His poems were collected bv Robirt Dodsley and by Edward Thomas 
m 1Q01, foi the Welsh Library vol i\ 

DYER, REGINALD EDWARD HARRY (1864-1927), 
British general, born at Muiree in the Punjab, Oct 9, 1S64, and 
educated at Middleton college, Co Cork, entered the army m 
1885 and took part in 1886-87 in the Burma cimpaign, in 1888 in 
the Hazara expedition 111 1895 m the relief of Chitral, 111 1901-02 
in the Wazinstm blockade and m 1908 in the operitions m the 
L ikka khel countiy In World War 1 lie commanded the 45th 
mfintry bngidt He was aw irded the CB in 1916 for his 
success against the Sarhad laiders while in charge of the Eastern 
Persian cordon and published in account of his experiences 
Till Rrndirs of the Sarhad (1921) In April 1919 while Dver 
wis brigide commander at Jullundur, he was calltd to quell 1 
rising at Amritsar He u^ed military force, opening tire, without 
warning on an unarmed crowd and causing more than O oo deaths 
and 1 ’oo other casualties The Amritsar incident roused much 
hostile feeling in India, and the Indnn national council bought 
the Jilhanwah Bagh, the site of the missierc, as a “martyrs’ 
memon il ’ to be used as a pi ice of pilgrimage 

Generd Dyer died on July 24 1927, it Long Ashton, Bristol 

See I Colvin, life of General Dyer (1929) 

DYERSBURG, a city of northwestern Tennessee, U S , 
15 mi from the Mississippi river, the countv seat of Dyer county 
It is on federal highway 51, and is served by the Gulf, Mobile 
and Ohio and the Illinois Central railways The population was 
10,865 in 1950 ind was 10,034 ln If J 4 ° by the federal census 
Dversburg, origin illy Mclver’s Bluff, was founded about 

DYES, NATURAL The utilization of plmt products for 
dyeing is of uieient origin, and without doubt at the hrst con- 
sisted 111 the Staining of material with the coloured juices of 
fruits, flowers and the like It would be observed that certain 
of these effects resisted the wishing process, 1 true tmtion of 
the colour having occurred, and such discoveries would in course 
of time be extended, but on the other hind tew substantive 
dyestuffs exist in nature the variety ot shade they yield is 
limited and their effects in the main ire not permanent in sun 
light Again the observation thit the leaf mice of the indigo 
plant develops a blue colour on keeping and tint the sea snail 
\htnx, when crushed and exposed to light acquires a purple 
tint would prepare the way for the subsequent application to 
fabrics of both the indigo and the purple of the ancients The 
process of isolating indigo from the plant was no doubt preceded 
by a practice of developing this colouring matter in the leaf itself 
and the employment of the latter as such m the dyeing process, 
a method which is still adopted in remote parts of China and 
Africa ^ 

The antiquity of the use of indigo is evident fiom the dis- 
covery at Thebes of a garment dyed therewith, dating from about 
5000 B c , while the words “blue ’ and ‘ purple” occurring in 
Exodus, xxv, 4, and xxxv, 25, cm hardly refer to colours other 
than indigo and the Murex purple Hie latter, also known as 
‘Tynan” or “royal” purple was of much import inte, and the 
MtolilHf Tyre, where, according to legend, it was disiovered, be 
< a me famous for its production The scriptural quotation “clothed 
in purple and line linen ’ refers not only to this dyestuff but 
also lo its expensive charaiter It w is only as the result of the 
discovery of the art 01 mordanting however, which occurred 
(probably in India) not later than .000 b c , that the practice of 
dyeing realty vd\ Hired for as a result nuny ndtural colouring 
matters otherwise u ele-x could be ipplied to fabrics Thus the 
Biblical scirlet without doubt relirs to the colour given by kernus 
on alum mordanted material vvhtreix both madder and the 


lac dye of India, which have been in use from time immemona 
for red dyeing, give this colour only to fabrics w'luch havt 
been similarly treated Very ancient too is the use of “archil,” i 
colour resulting from the action of ammonia as stale urine or 
certain lichens and referred to by Pliny as of service in rein 
forcing the shade of the Tyrian purple Early references tc 
mordant yellow dyestuffs are meagre, though according to the 
same author, “cotinus” (evidently the shrub Rhus cotims, thai 
is, young fustic and weld, which was the more valuable of th< 
two) was in use for this purpose Again, saffron was known tc 
both Egyptians ind Greeks, and there is evidence of Egyptian usi 
of the yellow colouring matter of safflower as a dye or stain fo: 
mummy cloths 

As a result of the discovery of Mexico and South America bj 
the Spaniards at the end of the 15th century, many importan 
dyes indigenous to those countries, as for instance, logwood 
old fustic and the like, became available m Europe and providec 
the dyer with a ringc of efftets formeily miccessible Kerme 
was soon replaced by the rieher coehincil, and the employmen 
of weld, voung fustic nd certain of the minor natural dyestuff 
greatly decreased or was restricted to the production of =pecn 
efteets (AGP) 

DYES, SYNTHETIC Synthetic or coal tar, dyestults 
known also as aniline dyes, arc like Hit dyestulfs of natural orign 
(t 1, , fustic, logwood, cochineil, siftron, etc ) m that they an 
complex compounds of carbon bvdrogcn and oxygen By fa 
the grt iter number also cont un nitrogen and sulphur, the metalli 
elements chromium, topper and zinc are present in a few In 
van ably loo, they are deuved from compounds belonging to th 
aromatic cliss of organic chemical compounds (ue Chemistry 
Organic Uumslrv ) , eg, benzene, toluene, the three xylenes 
naphthdene, acenaphthene, anthricene and cirbazole 

Coal tir, or imbue, dyestuffs do not exist as such in coal tat 
but are made from these nine primaiy substances, which do oecu 
as such in coal tar or which ire formed along with the tar in th 
coking of coal J he first three are water white liquids at ordinar 
tempeiatures , the 1 1st four are white solids All arc chaiactenzei 
cheimcilly by the presence of the well known benzene ring, am 
the list six may be reg irded as simple or complex denvatives 0 
benzene in which hydrogen atoms have been replaced by radical 
consisting primarily of carbon and hydrogen 

Only one of the suhst inces is commonly known to the layman 
Ordinary moth bills are pure niphthalene 
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Raw Materials — In the destructive distillation of coal for thf 
pioduction of coke or gas, many organic chemical reactions taki 
pi lie with the lornntion of a wide variety of organic chemica 
compounds The nine basic raw materials are among these com 
pounds, they do not exist as such in coal The products distilling 
from the coke or gas retorts are fractionally condensed, that 11 
to say, the more complex compounds with the higher boiling 
points are liquefied first from the gas stream, then the middle cuts 
con istmg of compounds with intermediate boiling points, ar< 
condensed and finally the lighter oils with the lowest boiling point: 
ire obt lined The uncondensed gases passing through the con 
densing system, composed for the most part of carbon monoxide 
hydrogen and methane, are either fed into gas mams or used a: 
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The first fraction condensed is coal tar It contains little or no 
benzene, toluene or xylene these latter materials comprising the 
bulk of the lighter oils But it does contain the anthracene 
carbazole and acenaphthene and a part of the naphthilenc formed 
in the coking process For the separation of ns valuable con- 
stituents, the coal tar is fractionally distilled in great retorts 
holding 20 30 tons Among the products taken off from the lower 
tractions are naphthalene and acenaphthene, whereas, from the 
highest fractions, anthracene and caibazole are obtained The 
residue left in the retorts is pitch, used eithei for the manufacture 
of roofing materials or in road construction 

In the United States, coal tar distillers as a rule do not carry 
the distillation as far as it is taken in Europe The anthracene 
and carbazole fractions are left 111 the pitch The latter then is 
softei and more pliable, and theiefore more useful in road con 
struction The anthiaccnc derivatives required lor dyestuff manu 
facture are made synthetically from phthalic anhydride, which 
in turn is made from naphthalene Carbazole requirements m 
the United States are comparatively low and are met either bv 
taking the anthracene and carbazole fractions ft;om a very sm ill 
portion of the tar distilled, or by making the m itenal synthetically 
from mtro- or aminodiphenyl Because of the economics involved 
and of the relative unimportance of synthetic dyes derived from 
acenaphthene, this material is not separated from coal-tar fractions 
in the United States for use in the dyestuff industry 
Naphthilene and acenaphthene are present also in the middle 
cuts from the coke retorts These cuts are likewise fractionally 
distilled for the separation of their valuable constituents Finally, 
the lighter oils are fractionated for the separation of benzene, 
toluene and a mixture of the xylenes 
It must not be inferred that the nine basic raw materials of the 
dyestuff industry are the only valuable products obtained from 
coal tar fractions, or that distillation is the only process used for 
their separation and purification! Various cuts are washed with 
alkali for the removal of acids such as phenol and the cresols, 
and with acids for the removal of bases such as pyridine, picohne 
and quinohne From such washings, the products named are 
recovered 

The nine raw materials obtained in a crude state by the processes 
outlined are refined for usage in the organic chemical industry 

(1) by fractional distillation, (2) by hot pressing, (3) by washing 
or crystallization and (4) by sublimation Hot pressing consists 
of applying pressure to a mixture of solids and oils at an elevated 
temperature, the lower-boiling oils being thus squeezed out This 
process is applied particularly to naphthalene Washing consists 
of thoroughly mixing the material to be purified with a solvent, 
whereby undesired compounds are dissolved The mixture is 
then filtered either at ordinary or at elevated temperatures This 
process is applied primarily in the purification of anLhracene 
Intermediates — From the nine basic raw materials, properly 
refined, literally thousands of products, termed intermediates in 
the dyestuff industry, can be manufactured In their production, 
many products of the heavy chemical industry, such as sulphuric, 
mtnc and hydrochloric acids, caustic soda and caustic potash, 
sodium carbonate, ammonia and chlonne, must also be used 
Consequently, these products, too, might be considered raw 
materials in the dyestuff industry 
For the manufacture of by far the greater number of these 
intermediates, a few relatively simple chemical reactions, termed 
by the dyestuff chemist “basic intermediate processes,” are used 
Any process of this type consists in the application of a chemical 
reaction of a particular type to any one of a number of different 
materials For example, benzene, toluene, xylene and naphthalene 
are mtrated, t e , subjected to the action of nitric acid Nitration 
then is a “basic intermediate process,” and, in the case of the dye- 
stuff industry, the most common one 
Other widely used processes include reduction, sulphonation, 
chlorination, oxidation, hydrolysis by fusion with caustic soda or 
potash, alkylation and amidation 
A few examples (I-VII) will illustrate the enormous diversity 
of intermediates which can be made from the nine basic raw 
materials 
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(II) Sulphrnution and fusion 
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(III) Chlorination, nitration and anudation 
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(IV) Sulphonation and amidation 
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(VI) Oxidation sulption ition 
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and chlorination 
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In commercial practice the intermediates shown in the given 
examples < I— VII ) ire not necessarily nude in the designated 
manner, it is possible in many casts to make a given product 
over two or even three and four routes Here chemical economics 
tomes into play Frequently, because of the phenomenon of 
isomerism (q v ) valuable by-products ire formed and what is 
an economical process tor one manufacturer mav be an uneconotm 
cal process for another Indeed, it has happened m the dytstuff 
industry that uses have been found for a substance ongmallv 
regarded as a by product which have made this substance the 
most desired product 01 a reaction, the former mam product be 
coming then theTty product Sometimes too a new and improved 
route may be discovered by one manufacturer and patented 
V single example having to do with the manufacture of a very 
important dyestufi, sulphur bl.ai k, will illustrate this ihoice ol 
routes The most important intermediate m general use for 
the manufacture of this d\e is 2 4 dmitrophcnol It can be 
made from benzene in three wav s 
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Isomerism plays an extremely important role in the manufacture 
of dvestuffs and often determines the route over which an inter 
mediate is made The very important compound 1, 5 diannnoan 
thraquinone for eximple, can be made either by dimtrating 
anthraquinone, separating the 1, 5- and the 1, 8 isomers and then 
reducing the 1, 5 dinitro compound to the corresponding diamine, 
or by disulphonating anthraquinone, separating the 1, 5 and the 
1 , 8 isomers and then subjecting the 1 , { disulphomc acid to the 
action of aqueous ammonia at high temperatures and pressures 
In the first case, the by product 1, 8 dmitroanthroqumone possesses 
little utility whereas in the second, the 1, 8 disulphomc acid can 
be used much more advantageously 
Sometimes the purity of an intermediate when made over two 
routes determines the process used for the manufacture of the 
product It is very difficult, for eximple, to obtain a-naphthol 
of high quality by sulphonatmg naphthalene and then fusing the 
sulphome acid with caustic On the other hand, a relatively 
pure material can readily be made by the hydrolysis of a naph 
thylamine with acid All tins follows from the fact that it is 
much easier to obtain pure a mtronaphlhalene than it is to obtain 
pure naphthalene a-sulphomc acid 
Not only can basic intermediate processes by applied to the 
nine raw materials of the dyestuffs industry, hut also to many 
products derived from these rawf materials Tor example, the 
nitrotoluenes may be chlonnited, or the naphthylamines, sul 
phonated Here, too, isomeric products are formed and separated 
Great difficulty is otcisionally encountered in the separation of 
these highly substituted isomeric products because of the similarity 
of their chemical and physical properties 
From a consideration of the use of nine basic raw materials 
(seven of them of evtrenit importance), of the application of at 
least ten important basic intermediate processes and of the phe 
nomenon of isomerism, it must be apparent that the number of 
possible intermediates that can be made will run into the thousands 
Such is the c lse On the other hand, it is estimated that 90% 
of the tonnage of synthetic dyestuffs made in the world is derived 
trom less than coo intermediates A so called "specialty dyestuff, ’ 
sold 111 limited qumtitics lor one particular usage, may require 
one or more intermedi ites ot use for no other organic chemical 
product 

DYESTUFFS 

Nomenclature — \nv company of consequence manufacturing 
dvestuffs produces, as it least part of its line exactly the same 
substmees that are made by competitive firms There is no 
difference chemically between the dvestuff called cosine when 
made in Italy , England, Germany or the United States The same 
may be said tor a wide \ inely of dyes, e ich of which has become, 
following its discovery and introduction, a standard article of 
commerce Both process and product patents expire after a given 
number ol years, and any manufacturer is then free to produce a 
dvestufi on which another firm previously held a monopoly 
The nomenclature employed in the dyestuffs industry follows 
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from these facts When the chemical compound benzene meta 
diazo bis-metaphenylenediamine dihydrochloride was discovered 
m 1S63 and manufactured as a dyestuff, it was sold under the 
simple name of Bismarck brown Its success was instantaneous 
In time it was manufactured by no less than zx firms, and in almost 
all cases under the name originally given it, Bismarck brown When 
the chemical compound tetraethyldiamino orthocarboxy phenyl 
xanthenyl chloride was first manufactured in 1887, it was sold 
under the name lhodamine B In time, 12 other manufacturers 
made the product and 11 of them sold it under the name of 
rhodamme B When a closely related chemical compound, di 
ethyldiammo orthocarbethoxy phenyl xanthenyl chloride was first 
made in 1892 and found to dye textile fabrics in much yellower 
shades of red than rhodamme B, it was marketed under the name 
of rhodamme 6G In time 11 manufacturers made the product, 
and 7 of them sold it under the name of rhodamme 6G 
In general, it may be said that synthetic dyestuffs are so com 
plicated structurally that it would be impossible to market them 
under their chemical names It is for this reason that names such 
as eosine, Bismaick brown and rhodamme are invented Some 
times such names are trade marked by the original manufacturers, 
and, since trade marks as a rule run much longer than patents, it 
is necessary on occasions lor other producers to invent new names 
for a particular dyestuff or line of dyestuffs 
A perfect example of this is found m the marketing of vat 
colouring matters derived from anthracene The first one of these 
was discovered in 1901 and shortly thereafter was sold as indan 
threne blue R by the Badische company in Germany Soon others 
of these anthraquinone vat dyestuffs were discovered and manu 
factured All were sold under the trade marked name of indan 
threne, eg, indanthrene yellow G, indanthrene green G, in 
danthrene violet R, indanthrene golden orange G, etc By the 
time World War I ended, original patents having earned, these 
colours were being made m Switzerland, England and the United 
States But they could not be marketed under the name indan 
threne In Switzerland, the Society of Chemical Industry, Basel, 
called them cibanone, in Great Britain, Scottish Dyes called them 
caledon, in the U S , the Calco company, calcosol, the du Pont 
company, ponsol, and in Japan, a few years later, the Japanese 
Dyestuffs Manufacturing company, vijayanthrene Thus, caledon 
yellow G is chemically identical with mdanthrene yellow G, 
calcosol yellow G and vijayanthiene yellow G, etc 
Usually, the trade-names given to dyestuffs designate all char 
actenstics of the products that can be gathered into a single 
catchy word Thus, the name Indanthrene is derived by com 
bming md of indigo, designating a vat colouring matter, and 
anthrene from anthracene — the whole name thus implying a vat 
dyestuff from anthracene But occasionally names that have little 
or nothing to do with dyestuff characteristics are chosen In 
these cases, however, the names are suggestive sinus yellow G, 
onon blue 2B, mgrosine B, pluto black BL, malachite green, etc 
Early m their development of the industry, the Germans m 
vented a system of nomenclature whereby the approximate shade 
of a dyestuff could be designated, letters being added to its name 
to indicate variations in shade Most common of these letters 
were G for grun (green), B for blau (blue) and R for rot (red) 
If the product gave a green shade of blue on dyeing, it was desig 
nated as blue G, and, as it gave progressively greener dyeings, 
as blue zG, blue 4G or even blue 6G, the latter being a very 
greenish blue If, on the other hand, the shade of the blue 
dyeings tended to purple, the letter R was suffixed, blue R, blue 2R 
and blue 3R, etc The system proved to be helpful to the industry 
and has been generally adopted 

Theoretical —Intermediates used in the manufacture of dye 
stuffs derived from benzene, toluene, the xylenes, naphthalene, 
acenaphthene and carbazole are m general white or colourless 
substances Intermediates from anthracene are coloured, and 
here in a few cases a product may be both an intermediate and 
a dyestuff The compound 1, 4-diaminoanthraqumone, for ex 
ample, is an excellent product for colouring gasoline m violet 
shades, a usable material for dyeing acetate silk m bluish red 
shades and at the same time an intermediate for several extremely 


important anthraquinone vat dyestuffs Thus, with the introduc- 
tion of synthetic fibres into world commerce, and with the wide 
employment of colouring matters in the modem world, the line 
of demarcation between an intermediate and a dyestuff cannot 
be so sharply drawn as it was prior to World War I 

Early m the development of the industry it was found that 
many synthetic dyestuffs known at the time, when treated with a 
reducing agent (a g , with hydrogen) lost their colour The 
resulting colourless bodies, known as leuco dyes or leuco bases 
contained a larger percentage of hydrogen than the dyestuffs and 
could be converted into the latter by reversal of the piocess, 1 e , 
bv oxidation In the years from 1865 to 1910 much work was 
done by dyestuff chemists, particularly in Geimany and Switzer- 
land, to clear up the problem of why one compound is coloured, 
whereas a very near relative is colourless, 0 N Witt, A Hantzsch 
and R Nietzki being the leaders m this work 
As early as 1876 Witt propounded a theory of colour which not 
only has withstood all criticism levelled against it, but has been 
strengthened with the discovery in subsequent years of many 
new classes of compounds useful for dyeing Witt assumed that 
colour is dependent upon the presence of groups of atoms, held 
together by valence bonds m certain specified ways, in the organic 
chemical molecule He termed the colour-giving group the 
chromophore, and the compound containing it the chromogen 
The chromogens of themselves are not dyestuffs, Witt argued 
these only being formed by the introduction into the molecule of 
one or more additional groups of atoms which are capable of 
salt forming properties, and which may be either basic or acidic 
In time, certain of these groups came to be known as auxochromes, 
the most common ones being NH>, N(CH 3 )2 and OH 
One of the simplest examples to illustrate Witt’s theory is found 
m the relationship existing between benzene, hydroquinone and 
benzoquinone 



Benzene Hydroquinone Benzoquinone 

(water white liquid (white solid) (yellow solid) 

The first two ot these substances are assigned so called Kekuli 
structures with alternating double and single bonds in the nng, 
whereas benzoquinone is assigned the paraquinoid structure m 
order that the valencies of the carbon atoms to wmch the oxygen 
atoms are attached may be satisfied Thus, by the shifting of bonds, 
colour is produced The paraquinoid structure is therefore the 
chromophore, and all compounds containing this grouping should 
be coloured, according to Witt’s assumption Such is generally 
the case, although a few exceotions have been noted Some 
further similar examples are given below 



A leuco mdophenol 
(colourless) 


Oxidation 
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N -0-° 
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(blue) 
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In the given examples, the mdophenol which is blue in colour 
is not a dyestuff, whereas magenta, red in colour, is a dyestuff 
This seeming contradiction follows from the fact that many 



»oo 


u i ns, a i in i nc 1 io 


coloured compounds ire not useful as dvestuffs since they miv 
not hate allimty for libris of vinous sorts or since thcv may 
hive poor fistness properties when dissolved in an orginic sol- 
vent to colour it The lniluphenol cited his little or no iffinity 
for natutal or svnthctic fibres On the other hind, it could be 
used to colour gasoline but the colour would be entirely too 
lugitivc tor commeruil us ige 

Ibt cfltet ot luvoebromes m modifying the colour of a com- 
pound with the paraquinoid chromophore cm he illustrated by 
the tximpli ot anthraquinonc md such of its denvitives as ire 
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Although the piriquinmd chronioi>hr>rc is the most common 
one in the dvestuft industry seveiil other important types ire 
il o recognized One of these is thi mdigoid, which occurs in 
I'uligo md in 1 luge number of further d >s of closely iclitcd 
Irinture Ihe orthuqiunoid chromophore (h iriaerisue of 
0 hen/oquinorie is similir to the mdigoid but is muth less mpoi- 
tmt since it occurs in only i ftw dvestuft‘ of ton mtrei 1} 1111 
port mee Moreover some compounds of tic ihplutic series 
emit urung Llie grouping 0 — ( — C — ehiTietai 'n of both the in- 
dienicls md uilhoquinoids jil also colourtd, the re 1 itionship being 
‘lmwn m the following examplis 


-uh tj : 0 


Q-...CK 


(itvoxil Catechol Orthohenzo- 

l\ tllovs ) (coloui lcs<) qmnone 
(red) 


It will be note 4 thit when the O-l - t - grouping is changed 
into HO -C--I the product is no longer eoloiirui 
Only one other grouping is of tvtutne import mu m the dvt- 
stuft industry It is re spun lhlt fm uiluur 111 1 lirgc senes of 


eompnunds nude by the di I e> re 11 I 
H — N N~ K win re R stmd 
idu ils of the ben/uie, tuUit u 


ind it c in bt expressed is 
ubstituteel hvdrocirhnn 

0 mil 11 phthilew strus 

1 nif. Nil , till, SO jr met 
dye stun mule from sul- 

n 'nte tile 1 hromophore 


In the given exrmple, the function of auxochromic groups is 
lllustriled in two dneclions First, dnzo compounds will not 
react with hydrocarbons of the benzene series themselves to yield 
dyestuffs, substituent gioups such as — NH 2 and —OH must be 
present it dyestuffs are to be produced Second, the group SO3H 
is not necessarily in luxoehronuc group In orange II it merely 
imparts water solubility to the product If aniline is substituted 
for sulphanihc acid an oil soluble dyestuff, made and sold as such, 
results (See A so Compound 1 !, below) 

It wis not until the fourth decade of the 20th centuiy that 
coal-tar derivatives based on the chromophore present in the 
natural colouring in liters of the chloiophyll and haemin classes 
were manufactuied and sold commerci illy as dyestuffs and pig 
meats All of them belong to the phthalocyanme class and contain 
the porphvri/ine chromophore, porphin being the parent structure 
present in the above mentioned natural produLts The most 
important dyestuft of the group is copper phthalocyanme The 
rclitionship is shown in the following structures 



Porphin Porphyrazine 


f — c -^ Witt’s theory of colour his 

hc n c==c / ch been more fully explained in the 

j l | 20th century by applying to it 

h n=-c c — n H other and newer thrones ot 

| n 1 organic chemistry, particularly 

H 9 < r“” c \ / c | f H those having to do with lonui 

H( t ‘ 'c I ch 11011 an d with tlle role of the 

''•</ | || electron in valencv Although a 

H N ““”r *f — N H complete description of these 

I _l newer theories would lie outside 

Hc /- C ~ \ H the scope of this article, a brief 

*c — </ discussion of the manner in which 

H H they regard the paraquinoid 

COPPER PHTHALOCYANIflE may be g 1V e n he» 

As may he seen from a consideration of the examples mentioned 
above, paraquinoid compounds result in general from the oxida 
tion of substances with structures of a certain type As has betn 
noted, these la'ter substances are termed leuco compounds or 
leuco bases in the dvestuff industry, and up until the decade 
1900-10, they and their oxidation products (the dycstulfs) were 
considered to be made up of molecules to which unique structure 
could he assigned But in the hrst decade of the 20th century 
Hautzseh introduced the concept of tautomerism into the theory 
thus, he explained the change of colour that takes place upon the 
conversion of paramtrophenol into its sodium salt by assuming 
that two forms of tht phenol exist in equilibrium with each other, 
the one iionquinoid, colourless and a very weak acid, the other 
one qumoid, red in colour and a very strong acid Upon the id 
dition of alkali, HmUsch argued, salts of the strong acid are 
foimed tlmo t exelusively , such qumoid salts he assumed to be 


On reversal of the process by the addition of acids the equilib 
rmrn again shifts back and the colourless nonqmnoid form of the 
free mtrophenol predominates 

(The “classuil” structures given here in which each nitrogen 
itom forms live covalent bonds, are the ones employed by 
HinUsch Although newer theories hold that the maximum co 
v llency of nitrogen is four face VALrNcr | the replacement of 
these structures by their modern counterparts would in no wav 
dfeet the present discussion ) 
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Box 



^ 0 V 0 N 'ONa 

(Colourless) (Colourless) (Red) 


A nther different theory, which, however, likewise admitted 
the possibility of variable structure, was adv inced in 1907 by 
A Bae>er, who suggested that the colour of a dyestulf such as 
malachite green is caused by the oscillation ot an anion from one 
end of the molecule to the other Ihe tvpe of osulhtion thus 
proposed for malachite green is lllusliated by the equation 


the extremely high frequency necessary to account fur the absorp 
tion of visible light 

Further contributions to the theory of colour v ere made by 
J Stieglitz (1924), who employed more or less the same appioaeh 
as Adams and Rojenstein The modern period m ly be said 
however, to hive staited in the i9 0 os with the development ot 
the theor' of icsonanci, Acroidin 17 to t ! ’i tluorv the actml 
distribution of electric charge 111 any mulecule or ion is alwavs 
intermediate imong the distnbutions rh 11 ictenslic ot any given 
strueture th it may be written and ot all the further structures 
that can be derived from the lust bv merely a redistribution of 
valence bonds and electric charges Ihus, the actual distribution 
o f thuge in the anion of p nitrophenol is considered to be some 
sort of average of the distributions not only in the two ibove 
struituies but also in several further struetuies, sueh as 


(CH 3 )iN^^-C =<^>= N(CH s ) 2 


(CHa) N=<3 =C-Qn ( CH,) 2 


(in which again the “classical” structures, a nitrogen atom forming 
five convalent bonds, are employed) It will be noted that each of 
these two structures contain one quinoid ring 
The theories of Hantzsch and of Baeyer suffered from the fact 
that, at the time at which they were proposed, the distinction 
between covalent and electrovalent bonds was not fully realized 
Somewhat later, however, m 1914, E Q Adams and L Rosenstein 
advanced the theory that, since the observed colours of substances 
ol the present type might be properties of their 10ns and not of 
any postulated un ionized molecules, thp transitions among the 
structures in question involve only ^distributions of valence 
bonds and of electric charges, and do not require the movement of 
any atoms or 10ns Thus, with the sodium salt of paramtrophenol, 
the two structures proposed by Hantzsch might be replaced by the 
two corresponding ones 


Or 1 T O 



(which are given here in modern rather than classical form) If 
the thory of Adams and Rosenstem is correct there is no neces 
sity to postulate) with Hantzsch, the existence of an un ionized 
red quinoid form Similarly, with mahehite green, the two 
structures proposed by Baej er 11 ight be replaced by 


(CH a ) N^y-C =/ =/ > = NlCH J ) J 

6 " . 
(CH s ) 2 N =<^J>= C-<3>~ N(CII 2 ) 2 

" n 


In these two cases, the sodium and chloride 10ns are considered to 
have nothing directly to do with the production of colour Adams 
and Rosenstem, moreover, suggested that the colours of 10ns like 
the ones under discussion are caused by rapid oscillations of the 
ionic charges back and forth between the extreme positions char- 
acteristic of the various structures In this way, they were able 
to avoid the necessity of assuming, with Baeyer, that a relatively 
heavy, and hence relatively immobile, anion is able to vibrate with 


o- 



Similarly, the distribution of charge m the cation of malachite 
green is considered to be some sort of average of the distributions 
illustrated not only in the two above structures but ilso in several 
further structures, such as 



It is a corollary of the theory, which cannot be discussed further 
here, that the so called “resonance” among these various structures 
leads to increases in the wave lengths at which the absorption of 
light occurs If these increases are sufficiently great, the absorp- 
tion of light mav come into the region of the visible spectrum so 
th it the substances are coloured 
Th it some such phenomenon occurs m organic compounds, there 
tan be no doubt F A Kehule, who postulated the ring structure 
for benzene, was forced to accept the concept of a shifting of 
valencies, even in this substance, although he did not comprehend 
the nature of the shifting He saw that if no such shifting oc- 
curred, two orthodibromobenzcncs should exist 



However, only one form exists, at any rate, no second form has 
ever been isolated 

In this connection it is pertinent to note that dibiphenylene 
ethylene an unsubstituted hydrocaibon ot the benze ic series, and 
2, 4, 6 8, 10, 12 tetradecahexacnc, 1 sir light chain rompound of 
carbon and hydrogen, are coloured ihe import ml thing, there 
fore, in colour formation seems to be the presence of a “con 
jugated ’ carbon chain , 1 c a chain of alternating > ingle and double 
bonds between the carbon atoms that constitute the skeleton of 
a compound Such a skeleton, present in each of the compounds 
of carbon and hydrogen mentioned above, permits the phenomenon 
called resonance to such an extent that both substances ’bsorb 
light in the visible ranges ot the spectrum Yet they are nomomc 
Moreover, in some instances, a coloured neutral molecule gives 
rise to a less deeply coloured, or even colourless ion F01 example, 
the intense yellow colour of a solution of p mtrodiroeth;’* " *'' ^i ne 
in aqueous alcohol is largely discharged by the addition of hydro 
chloric acid, thus, the p nitrodimethylanilimum ion must be 

ON — / )— N(CHj) ON— NH a 

p Nitrodimethylanihne p Nilrodimcthylamlmium ion 

(yellow) (colourless) 

colourless, or nearly so The reader muot therefoie be careful 
not to conclude that resonance, and hence colour, are piopeities 
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of only ions, since actually resonance is considered always to 
occur both in ions and in the corresponding neutral molecules 
Most commonly, however (and m particular, in all the foregoing 
examples), the data are in at least qualitative agreement with the 
supposition that the depth of the colour of a substance is in 
creased h> any structural clnnge which permits i more effective 
resonance 

Although the presence of the chromophore and auxochrome 
groups in organic compounds used as dyestuffs increases the 
possibility of resonance and thus bnngs about selective absorption 
of light in the visible ranges of the spectrum, all colourless organic 
compounds, too, show this same selective absorption, but in the 
invisible ranges of the spectrum In some cases such selective 
action is exceedingly strong and plainly apparent Highly refined 
anthracene and chrysene for example pure white in toloui, ex- 
hibit maihed bluish fluorescence, which lesults from the selective 
absorption of ultra violet light 

lwo terms in general u-e in dyestuff chemistry should be de 
fined here Any clnnge in the structure of a compound which 
shifts its absorption of light to longer wave lengths (t e , toward 
the red end of the spectrum) is termed bithochromic whereas 
any clnnge that shifts it in the opposite direction is termed 
hypsochromic But care should be used in the application of the 
lwo terms, for there art cases in which the effects are perceptible 
only when a colouring milteT is applied to a particular fibre under 
certain conditions A change in the molecular structure of a 
compound may give a hvpsochromic effect when a dvtstuff is 
applied to wool and yet give no effect at all, or even an opposite 
effect, when it is applied to cotton or to a synthetic fibre The 
terms, therefore, are exact only if reference is made to the 
absorption spectra of coloured compounds when determined under 
exactly similar conditions 

It has been noted that coloured compounds are not necessarily 
dyestuffs, and that a product which will dye one material satis 
factonly may not dye another The problem why various fibres 
absorb and hold certain coloured compounds designated as dye- 
stuffs has never been satisfactorily solved Both silk and wool 
contain basic and acidic groupings in their molecular structures 
and the presence of such groups doubtless accounts for the fact 
that these materials are more readily dyed than cellulose fibres 
which contain only weakly acidic groupings The vast majority 
of dyestuffs, too, contain ha^ic or acidic groups in their molecular 
structures, many contain both 

Numerous theories have been advanced to account for the 
mechanism of dyeing, and it is clear that the process must be 
(i) purely physical adsorption, (2) actual chemical union or (3) 
a combination of both Theories advanced in the decade between 
1935 and 1945 stressed hvdrogen bonding, and were based on 
relationships existing 111 the linear distances between reactive 
groups in fibre and dvestuff molecules When these distances are 
approximately equal, the theory assumes, hvdrogen bonding can 
occur; when grossly unequal, combination is impossible This 

molecular-space” conception of the dyeing mechanism agrees m 
uuny cases with observable facts, and explains why a given organic 
compound may be utterly useless as a dyestuff for cotton or wool 
and yet be a very'valuahle colouring matter for acetate silk or some 
other synthetic fibre But much work remains to be done before 
the theory can be generally accepted 

The fastness of a dyestuff on any fibre is in general, directly 
proportional to the chemical stability of its molecule against 
destructive agents such as oxygen, light, heat and certun salt 
solutions, or combinations of the->e Chemie illy, the azo cum 
pov whu 'for example ire relatively unstable as compered with the 
mdigoids -md anthraqumanes The latter are therefore m general, 
the faster dyestuffs cm textile fibres Copper phthalocyamne is 
an extremely stable substance, withstanding heat up to 900° I 
without decomposition and resisting the action of oxidizing agents 
that would destroy other organic compounds It is, therefore, an 
cxtretneK fist colouring matter 

Processes for Making Dyestuffs —Just as in the case of 
intermit dnt e>, there ue hut 1 relatively few simple orgimc chem- 
ical {mac -vex uxtid to comer! mUnnediites into dyestuffs These 


processes, which may be termed “basic dyestuff processes,” are 
applicable to a wide variety of intermediates Foi example, each 
product in the laige series of closely related compounds termed 
indophenols can be subjected to the action of sodium sulphide and 
sulphur, and a correspondingly large series of products, known as 
sulphur dyestuffs, can be thereby obtained The process is com 
monly known as thionation Other processes generally in use are 
diazotization, condensation, oxidation, halogenation and esterifi 
cation 

Of all these basic dyestuff processes, thionation is the only one 
that is not clearly understood by the dyestuff chemist, te , the 
only one in which he does not know the exact nature of the 
products resulting fiom the application of the process In this 
process, compounds composed of giant molecules, and incapable ot 
being crystallized and thoroughly purified, are formed, in many 
cases mixed products are obtained The process, which can be 
carried out with 01 without the use of a solvent, is applicable 
not only to indophenols but also to a wide vaucty of intermediates, 
and to another series of compounds termed azines (See Sulphide 
Dyes below ) 

Dia/oLuation consists in the treatment of an amine with 
nitrous acid, the latter generally being obtained, and the process 
being earned out, by the treatment of sodium nitrite with hydro 
chlonc or sulphuric acid in the presence of the amine which has 
been dissolx ed or dispersed in cold water The resulting diazonium 
salts are relatively unstable (hence, the use of cold water) and 
extremely reactiv e Some are relatively insoluble at temperatures 
at which the process is earned out, whereas others are very soluble 
In some cases, one amino group per molecule is so transformed, 
in other cases, two, in the latter event, the process is called 
tetrazotization The following examples will illustrate the re- 
action Two possible structures of the diazo and tetrazo com 
pounds are shown, the latter one in each instance being analogous 
to the structure assigned to the dyestuffs that result from the 
subsequent condensation reactive (see below) 


CHa 

Oxo 

NHt 
tn Is lira 
p toluidme 


NaNO and HU 
in water at o-ao°C 


OHn CHa 



ci- 


DiazoLized in 
mtro p lolmdine 


OCH a OCHa 

I— -I 

HalS'/ , - / NH 
Diamsidine 


NaNOa and HC^ 


N 


OCHa OCHa 

J- /J 

> -N+Cl 
— x 111 
N 


OCHa OCHa 

Cl— N=N — / s — </ ,-NxrN-CI 
Tetiazofizcd dianisulinc 


The dyestuff chemist generally writes the structures of the 
diazonium compounds as R-N=N-(J, for, as will be shown 
liter, the structures of the azo dvestutfs made from these inter- 
mediates ire doubtless R— N = N— R', where R and R' are 
residues of the benzene toluene, xylene or naphthalene senes con 
taming one or more ausochrome groups The alternative struc- 
ture R-N=sN*-Cl is however, generally considered to be the 
more nearly correct and it is the one universally employed m 
the scientific is distinguished from the technical, literature 
Condensation is the most widely diversified of the dye making 
processes, lor many tvpts of compounds will condense with other 
compounds or even with themselves 
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In some cases condensation occurs readily, in fact, when two methane H— Gs^fCuFhOz By the condensation for example 
intermediates are stirred together in cold water, in others conden of one mole of benzaldehyde with two moles of dimeth\lamhne 
sation requires drastic conditions of reaction, particularly of the colouiless compound tetramethyldiammotriphenylmethane is 
temperature f requently, condensing agents such as dehydrating formed When this product is oxidized in acid solution to the 
materials and “acid acceptors” (te, weak bases hke sodium corresponding carbinol, a loss of water occurs and tbeie is ob- 


(1) Coupling 


NaN — 
CI~ 


Tetiazotizqd benzidine 



Tn dilute acid at 
0-20° C for 24 hr 


SO,H 

Niphlhiomc acid 



(2) fusion 



Fused at 160-200° C 
nith alcoholic KOH 


l I 'l 

u c 


(3) Fusion with zinc chloride 


OH 



With ZnCla 

W°°c~ 


Phthalic anhydride Resorcinol 



Bcnzantlnone 


Fluorescein 


(l) Tnud 1 foinntion 



a C lilmo a \mmoanthia 

mthraquinone quinone 



acetate) aie required to facilitate the process, and, on occasion 
catalj sts must be used to bring about condensation The follow 
ing examples will not only illustrate these reactions, but will 
explain actual processes by which many dyestuffs are made fiom 
intermediate products 

The condensation process illustiated by (1) in the foregoing 
examples, and designated as coupling, is generally carried out at 
temperatures between 0° C and 20° C , and under weakly acid or 
alkaline conditions The time for the completion of the reac- 
tion may vary from one hour to five days, depending upon the 
reactivity of the diazo or tetrazo compounds and of the inter 
mediates with which they are being coupled The products are 
azo dyestuffs 

The fusion of benzan throne *0 violanthrone, as illustrated bv 
(2), is generally carried out under anhydrous conditions and with 
the addition of a material to lower the melting point of the caustic 
potash Anhydrous alcohol or aniline is used for this purpose 
In order that complete reaction may be obtained between 
lesorcinol and phthalic anhydride as illustrated by (3), anhydrous 
zinc chloride must be used The product obtained, fluorescein, is 
tinctorially among the most powerful of the coal tar dyes, mas 
much as extremely low concentrations of its sodium salt exhibit 
intense yellow colour with a greenish fluorescence 
The process by which condensation of a chloroanthraqumone 
with an aminoanthraqumone as illustrated by (4) was not dis 
covered until 1903 The reaction, named for F Ullmann, who 
discovered it, is best brought about by heating the intermediates 
together in a high-boihng solvent, such as dichlorobenzene or 
nitrobenzene, and m the presence of an acid acceptor and of a 
trace of copper or of one of its salts as a catalyst 
The process of oxidation is employed for the manufacture of 
a large group of dyestuffs whose parent compound is tnphenyl 

1 Strictly speaking, the products are anthraquluonyl amines but the dyestuff literature 

tuvanably refers to ttcm as imidB 


tamed the intensely green dyestuff malachite green The oxidation 
of the tnphen>lmethane compounds, generally termed leuco bases, 
is normally brought about by means of freshly prepared lead 
peroxide, PbOz, but other oxidizing agents can be employed, 
atmospheric oxygen in some cases being sufficient Malachite green 
is made in the following manner 
N(CHj) a 

' With ZnCIj 

at 100-110° C 


0 c < H + ■ 0 

Benzaldehyde Dimethylanihne 


(H 3 C) J N-<^)‘- C — <^>— NfCHs), 


Tctramcthyldianunotnphenylmethane 

PbOiandHClinwalcrat 0-20° C I 



y — I y — v Bv water splitting 

(H«C)»N — <_ >-C-< >-N(CH 3 ) between Carbinol 

I and HC 1 


relramethyldiaminotriphenylcarbmol 


ci- 

Malachite green 


Frequently, oxidation is employed to bring about condensation, 
* e , to tie together molecules of two or more intermediates by the 
removal of hydrogen A perfect example of this proc edure is 
found in the manufacture of safranine T, where molecuLfi quin 
titles of p toluylenediamine, o toluidine and aniline are oxidized 
together to form the dyestuff, the first step in the process being 
the formation of the indamine 



f-Toluylene- 

diamme 



0 Toluidine 


Chromic 
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1 J Chrumie acid u 


“0 / iJAl 

Indaminc (blue) 

II-iC — 


chloric acid being used as the esterification catalyst With the 
latter aud the reactions are is follows 


,p 

O 

Plith die 
anhydride 


a 


ii 

(C II„) 




Ellul m muiio 
phenol 


H\ action > 
of (. If, OH ,/ 
and HU / 



,H 

'(tH) 


In dvcstufts derived from inthi iquinone, the hvdiovvl group 
f— OH) plivs in rxtrtmely import int iole in colour fmin itiun 
In somi ease-, this gioup is introduced bv fmion of the sulphoiuc 
uids with N iOH or Ca(OFI) although in other-i it i> obt lined h> 
direct oxidation When inthnquinone fi odium sulphnniti is 
fin) in an oxidizing mixture of sodium hydroxide ind sodium 
nitrile, i ’ dih\dro\v mibrtquuionc the djistult known tor 
lentiirus as ihzinnc results If this compound is furlhir oxidi/ed 
hv tm ms of oleum flummg sulphmic acid), i reaetion disinvtnd 
liv Kme Bohn in tsqo there is obtained i ringe ot dy< stuffs the 
shade of which vanes with the number of hydroxyl groups intro 
duced 


« , 

j' 'ii 4 |Sn,N 


, , 1 used with N v( )H and ,• ' ' 

I 1 p UliNl N iM)i el .1,0-200' ( ( (I 


\hrai 
(turlcv red 
plied with 
morel int) 


i ii f r 

f'H || Oil 


I'urpurmc (bluer sh idt of led) \liz nine bordtaux (purple) 


In i number ot rises in dvestuft minufulure, hvdinxy lOII) 
and cirboxv (( (JOH) groups hive Lo be protected , that is, 
reuden d nomumt, in order to obtina desired properties of dvcing 
or fastness Thercutionbv w hull this is lecomplishul is eencrjlh 
termed istenbeition, although ethentie ition would be t more 
evict term when the reaction is ipphtd to hvclroxv compounds 
Dihvdroxyv John throne is a poor dyestull being fugitive to 
light and bleaching agents However if the Indrou groups are 
ethenlicd by means ol dunethvl sulphate the dinnthvl clhtr, 
uv exceedingly fist green dyestuff, sold under the mine of jade 
green, is obtained (See inthraquinom Compound^ ) 


O 



(green, but a poor dyestuff) 


f ,V) 

V's *sX 

Hjco AAA 

ihco r j 

Dimelhoxv viol inllironc 
(vat jade green an excellent 
d) estuff) 


1=0 


Estenfu ition can also be illustrated by the process by which 
rhodanune 6G is made Here two moles of ethyl'in-ammophenol 
are condensed with one mole of phthahe anhydride and the thus 
obtained base is estenfied with ethyl alcohol, sulphuric or hydro 


A 


i r 


I |C 00 ( II 


Bv bilogenition is meint the introduition of thlonne or 
bromine into a dvislutf molecule Usuilly in the carrying out ot 
the process, the dyestuff is dissolved or suspended in a solvent 
such as acetic acid dichlorobenzene or nitrobenzene, and the 
chlorine or bromine is added directly at ordinary or elevated 
temperature Ihe process invariably brings about a nuiked 
change in the shide of a dyestuft, and thus the halogen atoms can 
be considered as auxochromes Halogenation is most widelv 
applied m the manufacture of mdigoid and anthraquinoue dye 
stufis although it was applied as early as 1874 in the preparation 
of cosmc by the brommation ot fluorescein to its tetrabrom 
denvitive 


Example 1 
0 



II 


/f- s /- \ Bromine in 
'| | nitrobenzene 

\ N \ iti so-WC 

I 

II 


Hr J 1 

f V \ 


) J bl 


S 7, S 1 7' Telribromomdigo 
(greenish blue) 




NH O 
- - I II 
V\ 


04) 


Indanthronc 
(reddish blue) 



T)n hlornindan throne 
(a somewhat greener blue) 


Example y 



I |COOH 
\ } 

1 luoresceir 
(yellow) 


Bromine 111 
acetic aud 
at 100-1 io° C 



Eosuie 

(scarlet) 
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In the case of the mthraquinone vat colouring malLers, it is 
usually impossible to lepresent with certainty the position of the 
lnlogen atoms entering the molecule But in the particulai ex 
ample given tor anthiaquinone duivatives an accurate represm 
tation can be made, since dichloroindanthrone can be made b\ 
another method whereby the positions of the chlorine atoms m 
definitely established The product is the fastest, bright blue dec 
stuff known for dyeing cellulose fibres, cotton dyed with it cm be 
subjected to the action of dilute hypochlorite solutions without 
maten illy changing the shade ot the dyeings 

Classification — It has already been shown that the hydro 
carbon skeleton of the dyestuff molecule is pnmai lly responsible 
for the existence of colour This skeleton, therefore, attords a 
basis for chemical classification The auxochromic groups clothe 
the skeleton to give the molecule distinctive properties which, 
among other things, determine the method by which the dyestuff is 
applied A dyestuff molecule of almost any class may be given 
basic or acidic properties by the introduction of amino (NH or 
N(CH 3 ) 2 ), sulphomc (HSOD or hydroxyl (OH) groups, and 
these properties influence the methods of dyeing as well as de 
termine the shade ind fastness properties of the dyestuff Bee lust 
of these facts, the dvestuffs will be classified m two ways (i) 
iccording to chemical structure, ind (2) according to methods 
ot application 

CHEMICAL STRUCTURE AND COMMERCIAL ASPECTS 

Since their introduction and original use in the 19th century, a 
number of synthetic dyestuffs belonging to miscellaneous classes 
have become obsolete in the 20th century For this reason, only 
those classes common in world trade subsequent to the ending of 
World War I are included here The system of chemical classi 
fication employed by the United States Tariff commission, taken 
from the authoritative Colour Index, a publication of the Society 
of Dyers and Colourists of England, is used in this article 

Nitroso Compounds — Typical structure 

fY° H or Pr 0 


This class of compounds having the orthoquinoid chromophore is 
relatively unimportant, only a few members being made and used 
These dyes are derived by the action of nitrous acid upon phenols 
or naphthols and their sulphomc acids The products are used in 
the form of their insoluble lion salts as pigments Such salts are 
generally termed “lakes ’ and are employed in the paint or ink 
trade 

Nitro Compounds —Typical structure 


OH 



NO, 


This class is also relatively unimportant, naphthol yellow S being 
its best-known member This dyestuff is made by the action of 
nitric acid upon nitroso 1 -naphthol 2, 7 disulphomc acid, and is 
marketed as the disodium or dipotassium salt of 2, 4-dmitro x 
nuphthol-7 sulphomc acid, which has the following structure 


OH 



Azo Compounds — Typical structure R— N = N— R', m which 
R and R' stand for substituted phenyl, tolyl, xylyl and naphthyl 
radicals Numerically, this is by far the largest class of dyestuffs, 
almost 600 individual products being hsted in the Colour Index 


as against a total listing of 1,2 10 for all classes of s\ nlhelic colour 
ing maLters 1 verv shade ot colour from the hghttst \ellow Lo 
the deepest hi id can be obtained from Ibc membeis ot tin <liss, 
and bee luse of wide virnlions in rhenucil con titution the dvc 
stulfs ot the group exhibit a wide nnge ol pi npcrti 's parti* ularlv 
is to method' ot dveing ipplit lbihtv to v mous fibito, 1 'sine's 
eti 

When the (hromophme grouping — N — N— occurs bit once in 
the molecule the products ue termed mono 1/0 dves, nhm twice, 
diazo, and thrice tiisizo A tew products containing tou of the 
azo linkages and termed tctriki- 1/0 me known but they aie rela 
lively unimportant The sirnpli r dvestuhs of the vroup, tin 
monoizos, aie geneiall> yellows oringcs md reds when 1 the 
disizos ind triazos ire genu illy browns greens, blues and hi id s 

As fai as production and sales in world commerce ire irni 
terned, direct black E is che most unpuit int dytstuff in the iso 
group About 0,700000 lb vveie sold 111 the United Mite> done 
in 1949, the average salts puce being jo cents a pound It is used 
prim inly for the dveing of cotton in lull black slndts No mor- 
dant is required for such dveings, hence, the term ‘ direct ’ It is 
made from four intermediates, benzidine, H and (1 inuno 8 
naphthol 3, 6 disulphomc acid), aniline and m phen> lenecli inune, 
and contains time azo linkages Hie following figure will lllus 
trate the manner m which the the molecule is built up 


OH NH 



From aniline From H acid From benzidine from 


m phenylenediamine 

In making this dyestuff, benzidine is first tetrazotized and 
coupled with a molecular proportion of H acid m icid solution 
Aniline is then diazotized and coupled to the opposite side of the 
H acid molecule in alkabne solution Tinallj , m phenylenedu- 
mine is coupled under alkaline conditions with the free di izonium 
group in the benzidine nucleus The reictiou mass is then made 
slightly acid, and the djestuff is obtained by filtration, a sufficient 
concentration of sodium chloride or sodium sulphate — resulting 
trom the use of both alkaline and acid conditions — being present 
to render the dyestuff insoluble In many cases in the manufacture 
of azo dyestuffs, sodium chloride or ‘sodium sulphate must be 
added at the end of the process to bring about separation of the 
product from solution This procedure is termed “salting out ” 

Direct black E also illustrates an extiemely important principle 
which characterizes certain of the azo dyestuffs In 1884 it was 
found that colouring matters which contained the benzidine 
nucleus were “substantive” to cotton, te, that they could be 
used in the dyeing of cotton without the assistance of a mordant 
Congo red, a disazo compound made by coupling two moles of 
naphthiomc acid to one mole of tetrazotized benzidine, was the 
fust dyestuff of the class Within 20 years, at least 100 of these 
direct colours were brought into world commerce, direct black 
being discovered in 1901 The dimethyl ind dimethoxy deriva- 
tives of benzidine, called tohdinc and diamsidmc, respectively, im- 
parting this same substantivity to the azo dyestuffs derived from 
them, became inteimedi ites of extreme importance in the dye- 
stuff industry 

In the decade following World War I, another class of azo dye- 
stuff came into prominence As early as 1 880 it had been found 
that cellulose fabrics could be dyed in brilliant red shades by first 
impregnating cloth with /3 naphthol and then passing it t jirnqp h 
a cold solution of diazotized mtroamhne, the coupling of the two 
intermediates taking place on the cloth Alternatively, the 
(3 naphthol could be apphed to the cloth in patterns, in which 
case prints could be obtained But the dyestuff, called para red, 
in spite of its insolubility in water, was somewhat fugitive to light 
and washing Nevertheless, it became the parent of a bne ol 
comparatively fast dyestuffs, for, in 1912, it was discovered that 
dyeings and prints of a brilliant red shade and of considerable 
fastness could be obtained if the anilide of 3 hydroxy 2-naphthoic 
acid was substituted for 0 naphthol in the process The dyestuff 
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formed in this minner is called naphthol red, its relationship to 
para red being as follows 


0 

N=N 

”00 


Tara red 



HWCO )0 

0 

Naphthol red 


Thus, the anilide of 3-hydroxy-i-naphthoic acid became the first 
of a long senes of aryhmmo hydroxynaplithoic acids which were 
later developed 1 he Germans called such intermediates naphtols, 
Imperial Chemical Industnes, Ltd , in England brenthols, and du 
Pont and Calco m the United Slates naphthamls and naphthols 
respectively 

The three largest selling compounds of the group, is of the 
end of World War II, were 


OVO 011 

l^Js^JCONII 


00 




A /x , on 

k '\OONH 

00 J 


Amlide of ^hjdioxy 
naphthoic icid 

Naphtol AS 
brenthol AS 
naphthanll AS 
naphthol AS 


ortho Toluidide of 3- 
hjdiovv a naphthoic 
acid 

Naphtol AS D 

brenthol AS D, 
etc 


|8 Nuphlhylarmdc of 
3 lay droxy 2 naph- 
thoic acid 

Naphtol \S SW 

brenlho°AS SW, 
etc 


When these products were first used for the dyeing and punting 
of fabrics, aromatic amines and their salts (for example, di imsi 
dine or 4 chloro a-aminotolucne hydrochloride) were marketed 
with them, to be diazotized and coupled with them where and 
when the dyestuff was to be applied This method of apphta 
tion has continued But later another group of products was 
added to the line, the dvestuff manufacturers marketing the amino 
derivatives m the form of their diazo salts sufficient stabilization 
for commercial usage being achieved generally by the formation 
of double salts of the diazo compounds For this purpose mor 
ganic maternls*sueh as sane chloride can be used The textile 
mills were thus relieved of the necessity of diazotizmg the ammo 
t (impounds, a simplification much desired by them 
In the decade 1930-40 another innovntirn along this line be- 
came prominent »n the printing of textile fabrics, for it was found 
that diazo compounds can be “stabilized" to so great an extent that 
they may be marketed safely in the form of mixtures with the 
■ar , d« «mi o hydroxy-naphthoic aetds When applied to fabrics by 
regular textile dyemg or printing methods, such products give no 
colour until the impregnated fabric is subjected to treatment with 
an aad whereby the stabilized diazo salt is broken down and the 
active diazo group is regenerated When this occurs, coupling 
immediately takes place with colour formation In this case 
stabilization is achieved by treating the diazo compounds with 
secondary amines containing a water solubilizing group, sarcosme 
being an ideal substance for the purpose The reaction taking 
place can be illustrated as follows 



Aniline 



H-|-N -CH— CH 
b CH, COOK 



-N-CH-CII, 

I I 

CHjCOOH 


Benzene diazomum Sarcosme “Stabilized’’ diazo 

chloride 1 

Mixed 111 molecular proportions with | 


Printed or djed on 

AAraj cloth and treated with 

k/kJcONH , 

' 6™ 

Naphthol AS D 

“Developed” orange 

In Germany the Interessen Gemcinschaft Farbemndustrie (the 
I G ) marketed these mixed products under the name of rapido 
gens, in Enghnd Imperial Chemical Industries, Ltd , called them 
brentogens, and in the United States the du Pont company called 
them dngens A full range of shade from light yellow to deep 
black m azo dyestuffs of this class was available in world com 
meree at the conclusion of World War II 
Many of the azo dyestuffs are valuable only when applied w ith 
a chromium mordant Obviously, therefore, it would seem to be 
advantageous to combine the chromium with the dyestuff molecule 
and to market the thus formed chromium complexes In the 
decade 1920-0O a full range of such products came into world 
trade, tnd it the conclusion of World War II, the line had achieved 
a prominent position m the dyestuff industry The Society of 
Chemical Industiy of Switzerland called the products neolans, 
the German IG, palatine fasts, Imperial Chemical Industries in 
England ultrahns, and Calco and du Pont m the United States, 
calco fasts and chromacyls, respectively The exact chemical 
structure of the compounds had not been definitely established by 
1930 although it seemed fairly certain th it the chromium is bound 
bv hydroxy groups m the dvestuff molecule 
The stilbenc series comprises a special class of dyestuffs con 
Uiiung the azo group These products are made, without the em 
ployment of the diazo letction, by the intramolecular rearrange 
ment and self condensation of p nitrotoluene 0 sulphomc acid 
When this acid is submitted to the action ot aqueous caustic soda, a 
yellow dyestutf, dnecl yellow R, is formed 


0 ”00 

HNOC 

kr 


CH, 

» u SOH 

NO 

p Nitrotoluene 
0 sulphomc acid 
(piraaud) 


B> boiluig 
in NaOII 
“olution 


SOjNa SOjNa 

l — , 1 

HC -0 ,-N=N-<f _ V-CH 

II II 

HC — ^ S )-N=N-/~ N >-CH 

r 1 

SOjNa. SOjNa 

Direct yellow R 


By modification of the treatment of p nitrotoluene-o sulphomc 
and with caustic soda, a variety of these stilbene dyestuffs can be 
obtained They dye cellulose fibtes directly and are faster to light 
than other azo dyes They also behave differently with reducing 
agents, for instead of being at once split into colourless compounds 
they give at first hydrazo compounds which can be reoxidized to 
the stilbene dyestuff 

Another class of azo dyestuffs should be mentioned briefly This 
is the group of azo derivatives made and sold for the purpose of 
colouring oils The members of the group are simple monoazo 
compounds, oil yellow, for example, being diazotized aniline 
coupled with dimethylamhne, and oil red, diazotized a-naphthyl- 
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•mime or mixed xylidenes coupled with 0 naphthol They con 
lain no vatei solubilizing groups and are not useful, therefore, in 
the dyeing of textiles In the United States, large quantities of 
these oil dyestuffs are produced and used for the colouring of gaso- 
line 

The piopeity possessed by azo dyestuffs of being readily trans 
formed bv strong reducing agents into colourless compounds is of 
great vilue in the pnnting of textiles In the production of so 
called “discharge” or “foulard” styles, materials consisting of 
cotton, silk or artificial fibres, which have been dyed in solid shades 
with appropriate azo dyes, are printed with a thickened reducing 
agent which may or may not contain an indigoid or anthraquinone 
vat dyestuff When the cloth is then steamed, the azo dyestuff 
is discharged, leaving a white pattern upon a coloured ground, or, 
it i \at colour was incorporated into the reducing agent, a coloured 
pattern upon a coloured ground of another shade 

This property of easy reduction possessed by the azo dyestuffs 
is extremely valuable in other directions, affoidmg as it does (r) 
an accurate method for the measurement of the concentration of 
dyestuff either in solution or on a fibre, and (2) a relatively simple 
method for determining the intermediates used to build up azo 
dyestuffs Under the action of reducing agents the azo linkage 
-N = N- is broken with the formation of two amino compounds 
which usually can be separated and identified Thus, orange II, 
the formula for which has already been given, splits into sulph- 
umlic acid and 1 amino 2 naphthol 




NH 2 NHj 


The azo dyestuffs and the arylammohydroxynaphthoic acids oc- 
cupy such an important position m commerce that a few statistics 
as to production and sales should be considered The figures given 
in Table I are taken from a report of the Tariff commission of 
the United States, the only country publishing such detailed m 
formation It can be assumed that in world commerce the im- 
portance of the 12 products listed is proportional to production 
and usage m the United States Moreover, a rough approximation 
of world production of these 12 products might be obtained by 
multiplying the United States production by four 


Table I — U S Production and Sale of Azo Dyestuffs, 1949 


Dyestuff 

Production 
(In thou 

pounds) 

Sale 

(Quantity 

pounds) 

Value 
(In tbou 

dollars) 

Value 
(Dollars 
per pound) 

Chrysoldine Y 

Sudan I 

Orange II 

Chrome blue black R 

Acid black 10B 

Direct fast scarlet 

Bismarck brown R 

Developed black BH 

Direct black E 

Direct brown 3G 

Naphthol AS 

Naphthol AS SW 

466 

,g 

Is 

2, III 

".I 

til 

133b 

758 

6’ 700 

843 

t 

8 So 

1 081 

5*o 

1 0S4 

;;g 

989 

It 

4* 

ll 

1! 

li 


Pyrazolone Compounds — Characteristic grouping 


— N=N— C— C— R s 

HO-C If 


where R' is a substituted benzene 
or naphthalene nucleus, R J is a 
substituted or unsubstituted ben 
zene nucleus -and R* is CH» or 
COOH 


The most important dyestuff of this comparatively small class is 
tartrazine, a bright lemon yellow, which is made by the condensa- 
tion of two moles of phenylhydrazine sulphonic acid with one 
mole of dioxytartanc acid in acid solution Xylene light yellow, 
made by coupling diazotized sulphamhc acid to dichloro sulpho 
phenyl-methylpyrazolon, and chrome red B, made by coupling 


diazotized 1 amino-2-naphthol-4 sulphonic acid to phenylmethyl- 
p>razolon, are the two other important dyestuffs of the class 
Ketorumine Compounds — Only one dyestuff, auramine, be 
longing to this class is of commercial importance It is made by 
heating together a mixture of tetramethyldiammodiphenvlme 
thane, sulphur and ammonium chloride under pressure of gaseous 
ammonia The dyestuff, used primarily foi dyeing paper pulp 
in bright yellow shddes, possesses the following structure 

(CH a ),N<^-C-<^)>N(CH 3 )2 

H-N+-H 

Cl- 


Triphenylmethane Compounds — Characteristic giouping 

H ' N <0 _< f = 0 > NH orO < 0~f = 0 >=0 ’ 

R R 

in which R stands for a substituted or an unsubstituted benzene 01 
naphthalene nucleus Crystal violet and methyl violet are the 
best known and most widely used dyestuffs of this class, the first 
being made by the action of phosgene upon dimetbylamline , the 
latter simply by the oxidation of dimethylanihne, usually by means 
of cupric salts They are used primarily in the paper industry, 
either for colouring paper pulp or for the coating of copying paper , 
1 e , carbon paper 



NfCHOs 

= N(CH 3 ) s 
ci- 


(CH,),N<^>-C<^ 


^>N(CHs)s 


Crystal violet 


The tnpbenylmethane dyestuffs are charactenzed b> brilliant 
and intense shades of red, violet, blue and green They have basic, 
acidic and substantive properties according to the auxochromic 
groups they contain As a class they Ure rather deficient m fast- 
ness to light, and frequently also to washing and to alkalis, by 
which they are partly decolourized This loss of colour is at- 
tributed to a change of type from a qumoid to a carbmol structure, 
and it can be diminished by the mtioduction of a chlorine atom or 
a sulphonic or other group into one of the benzene nuclei m the 
ortho position to the central carbon atom Thus, setoglaucme, 
made from o chlorobenzaldehyde and dimethylanihne, is a some- 
what faster dyestuff than malachite green, which, as has been 
shown, is made from benzaldehyde and dimethylanihne 
Other important basic dyestuffs of this class are magenta, the 
brilliant greens and the Victoria blues, while the most important 
acidic members are the acid greens, acid violets, patent blues, the 
acid glaucmes and xylene blues A few compound of the class are 
especially valuable as chrome-mordant dyestuffs and they are gen 
erally designated as the chrome azurols and the chrome cyanines 
Their chromium fixing property is attributed to the presence of 
carboxyl groups m the molecules 
In Table II are given the production and sales of six important 
dyestuffs of this class m the United States 


Table EE — U S Production and Sale of Tnphenylmethane Dyestufi^v)49 


Dyeatufi 

Production 
^ (In d 

pounds) 

Sale | 

Quantity- 

thousand 

pounds) 

Value 

(In 

thousand 

dollars) 

Value 

(Dollars 

pound) 

Malachite £reen 

Add glaucine blue 

Hi 

sic 

860 

16+ 

Methyl violet 




*84 

Crystal violet 

Acid violet 

Sl l 

718 


187 

Victoria blue B 

184 

19* 


JI4 
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Xanthcne Compounds — Ch iracleristic grouping 

wlirn it' is either niclhvl nr ellul 
substituted MI OH, lnd k 1 1 
COOII or SO, II substituted ben 

1 his ihss m ide up of both l> tstc ind acidic members, comprises 
si v cr ll of the most brillunt dvcstulfs i\ uhble in eommerce 
I he v diftn from the Lriphunlmcth tnes in tlut two of the ben/ene 
ntielei of the molecule ire joined In to o'vg'cn budge, ind to this 
clnncUristie tin be it tribute d tlicir greiter lCMstinee to oxidiz- 
ing aid reducing agents, md therefore their fi tness to alfalis, 
snip md nulling (mctli lined lelitm whereby i woollen fabric is 
soflemd ind felted) I he In t members, the fluorcncs, are 
nude by the eonduis itiori of methvl or ethyl substituted amino- 
phmols with phtlulic inhvdridc where is tilt icidu members, the 
lluorones usult from tilt eondtns itnm ot resorcinol with phtli die 
mhvdrtdi or with rliloro substituted phthilic tnhvdudcs Ihe 
ind rhndimines, of little commcrual importance, are sulphonic 
leuls of the bistc members of the series 
I he two most important members of the elass aic rhodrmme B 
and eosine ilthough, as his been obstrud fluorescein bee rmt a 
highly import int product in World W ir II The relationship of 
the three compounds is illustrated as follows 



N l \ I 

' ' c 

[ P (1 

Klimt unint ) 


+ 0, /N / x ' \ / 


5 U r A 

I 

0 C< 


+ _ hr 0 r,i o 

11 Kk\> 

^COOII 


Although the rhodammes ire used primarily foi the dyeing of 
silk m brillunt pink and red sh ules and for the prepiration of 
w der insoluble silts which ari used is pigments, eosine itself is 
ustd ilmost exilus vely for the litter purpose, its le id silt bttng 
an cMnmt !y bright bluish red pigment with a high, hronzv over- 
tone t rellu Pont I hi rhodammes, in espmdiv puuficd forms, 
ire dso iued in the cosmetic truL any given lipstick or lace 
powdi r for tvimplc, is most likely to hi coloured with a rhodi 
mini or i pignunt ih rival from a rhodrmme 

Iht phiovjms md rost bcngales tre biomo and mdo derivatives, 
rispeitivelv of the condtrisition produets of dilorophthalie .an- 
hydrides md resorcinol I hey are no longer of any uinsidenble 
eommerei d mi|*rtancc 

Acridine Compounds — Chuaetenstu grouping 



while R'js a subs itutedoi unnib 
stituted ammo group, mil R' J is 
hydrogen ot a ‘■ubslitutid or un 
substituted benztuc nuekus 


This is a small class of yellow and orange dyealuffs with basic 
properties which ate used mainly for the dveing of leather al 
though members of the class are occasionally printed on textiles 
Ihe chief representatives arc phosphine, acridine orange and acn 
dine yellow Proflavine and aenflavane, members ot the class are 
useful m medicine as local antiseptics, but they are not used as 
dyes Ihe members of the group are more resistant to the action 


of reducing agents tlun the azos, the tnphenylmet lanes and the 
xanthenes and are therefore not readily decolorized by sodium 
hvdrosulphite 

Quinoline Class — No characteristic grouping cm be given 
for the dyes of this cliss ilthough the quinoline nucleus is common 
to its members Only one or two representatives of the group are 
useful for the dyeing of textiles These are the quinoline yellows 
made bv condensing quinaldine (2 methylquinoline) or 1 deriva 
tive of this compound with phthalic anhydride and sulphomlmg 
the resulting quinophthalones, for example 



Quinaldine anhydride 


with in acid 
condensing 
agent 



Quinophthalonc 


Tram the fict that either the mono or dtsulphonic ictd of 
qumophtbalone yields unsubstituted phththe ictd upon oxtdrlion 
it appears that sulphon ition takes place in the quinoline nucleus 
of the compound 

A number of dyestuffs belonging to this class are of prim ip 
importance in the irt of photography These products, design itc I 
as the cyanines, are clnncteiized chemically by structures in which 
two nitrogen atoms ire membeis of heterocyclic ring systems, md 
m which the chun joining the nitrogen atoms passes through i 
part of each ung Pinaeyanol lor example, discovered in ic)o>;, 
and made bv condensing two moles of ethyl quinaldmium iodide 
with formaldehydt, has the following structure 



Pinaeyanol 


The v due of the cyanines in the art of photogiapliy is based on 
their properties of sensitizing silver bronude emulsions to varying 
wave lengths of light Thus, by ineieasmg the chain length be 
txveen the quinoline nuclei in dyestuffs possessing the loregoing 
structure, sensitivity is shifted toward the red end of the spectrum, 
and by decreasing the chain length, the sensitivity is shifted in the 
opposite direction Moitover, either one or both of the quinoline 
nucha cm be replaced by other ring sy items in which the nitrogen 
atoms ire part of the ring, for example, by (i) thiazole, f 2 ) benzo 
thiazole and (3) 4 ilkylqumolinc 



(1) Phuzolc (2) Bcnzothuzolc (j) 4 = Alky!quinolinc 

Thus, by varying the nuclei in the cyanine'- and the chain length 
between the nuclei dyestuffs can be prepared which sensitize 
photographic emulsions in the invisible as well as in the visible 
ranges of the spectrum 

Azwe Compounds —Ch iractenstie grouping 



This class contains both basic and acidic dyestuffs with shades 
ringing from red to blue, the basic members including the red 
sifr mines and the blue or hiack spirit-soluble indulines and mgro 
sines, and the acidic members including the rosinduknes, the water- 
soluble induhnes and mgrosines, the indocyanines and the acid 
cyamnes Perkin’s mauve, the first dyestuff manufactured from 
coal tar, is a member of this class, and is closely related to safra- 
mne, the method of preparation and formula of which have already 
been given The saframnes are used primarily for the printing 
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of cheip cotton fabrics and for the dyeing of paper pulp, while Lhc 
induhnes and nigrosines are emploved primarily for the dyeing of 
leather, the spirit soluble brands being the dyestuffs mainly em 
ployed in black shoe polishes 

Aniline black, an insoluble dye formerly employed widely m 
the cotton industry but now largely supplanted by other colouring 
matters is a member of this class It was formed bv impregn it 
ing cloth with an aniline salt and then subjecting the material to 
the action of a strong oxidizing agent such as a chlorate or a chro 
mate, the fastness of the black dyeings or prirts being dependent 
upon the vigour of the Oxidation 

In general, it can be said that the azmes result from the oxida 
tion of various aryl amines, nigrosine, for example, being picpaied 
by oxidizing a mixtuie of aniline and aniline hydrochloride, by 
means of either nitrobenzene or a mtrophenol at 180-200° C 

Oxazine and Thiazine Compounds — These classes aie 
closely related to the azmes the former having an oxygen atom and 
the latter a sulphur atom in place of one of the nitrogen atoms in 
the azine structure Only a few dyestuffs of these classes aie 
important commercially New blue R (Meldola’s blue) is a repre 
sentitive oxazine, while methylene blue is a thiazine The former 
is made by the condensation of pan nitrosodimethylanilme and 
0 naphthol, while the latter results from the oxidation of a mix 
ture of dimeihylamline and dimethyl p phenylenediamine in the 
presence of sodium thiosulphate The dyestuffs have the follow 
ing formulas 



\/ New blue R 


(CHa)N|^j / ^QnCCII,), 
Methylene blue 


Other dyestuffs ot the oxazine class are mle blue, the gallocyan- 
mes and the anthracyanincs The brilliant alizarine blues are thia 
zines The colour of the blue and black dyestuffs of the sulphide 
class is attributed to the thiazine chromophore, although the com 
plete structure of the compounds is not known 
Thiazole Compounds — Characteristic grouping 


0=>-o 


Indigoid Compounds — Char iclcrixtic gioupings 
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Until 1905 this ch s of dvestufts v\ is represented only by indigo 
itocll, its isomende indorubin, md its sulphonic acid indigo cai 
mine Prior to the beginning of the 20th century, indigo \\ is ob 
tamed by ferment xlion of the expressed sap of the Indii’ofcrti 
tmclona and other similar plants growing in India, Java, etc in- 
dorubin always being associated with the more important dyestuff 
The manufacture of synthetic indigo in Germany, perfected in 
the last few years of the 19th centuiy, was an economic uphea\ <il 
of the first order, for in Indn alone more thin 1 500,000 ac ol 
land were dtvoted to the culture of the indigo plant By the time 
Woild War I began, the synthetic product had almost completely 
supplanted the natural, Germany and Switzerland supplying the 
great bulk of world requirements 

In the yeais between 1880 and 1900, a number of methods were 
developed by the Germans for the synthesis of indigo, but none 
of these was economically successful until the phenylglycine- 
sodanude piocess was perfected in 1896-97 In this process, 
phenylglycine is fused in a mixture of caustic soda, caustic pot- 
ash and sodamide, the function of the latter substance being to 
bind the water formed m the fusion and thus to maintain anhy- 
drous conditions in the reaction mass An almost quantitative 
yield of indoxyl is obtained by this method, and this substance in 
turn is quantitatively converted into indigo by simply aerating the 
“drowned fusion mass (fusion mass suspended in a large volume 
uf water), atmospheuc oxygen being sufficient to effect dyestuff- 
formation from the indoxyl sodium salt The reactions involved 
ue as follows, the indoxyl being shown as the free acid for simplifi- 
cation 


One of the most important dyestuffs of this class is pnmuhne, in 
which the thiazole group occurs twice 


■ c 0=>-<3-’ 


SOjNa 

S — c-<3>nh s \ 


It is made by the sulphonation of the product which results when 
p toluidine and sulphur are heated together at temperatures of 
220°-270° C , the “pnmuhne base’ usually being directly dis 
tilled under vacuum from the reaction mass The dyestuff can be 
applied to cotton without a mordant, whereupon dyeings of a prim- 
rose yellow shade are obtained, or, inasmuch as the molecule 
contains a free amino group, the dyestuff can be diazotued on the 
fibre and coupled there with a suitable second component Thus, 
with 0 naphthol, a brilliant red is obtained on cotton, the coloui 
being fast to washing 

In the manufacture of pnmuhne base varying amounts of 
dehydrothio ^-toluidine are formed as a by product On occasion, 
however, the pnmuline base is the by product, tor, by the methyla 
tion of dehydrothio p toluidine, the brilliant yellow dyestuff, tluo 
flavine T, another thiazole, particularly useful as the source of an 
important yellow pigment, is produced 




, ^NHCH.COOH 
Phenylglycine 



During World War I the manufacture of mdig* 1 was undertaken 
m Great Britain and the United States, and, following that war, 
both of those nations began exporting the dyestuff Table III 
will illustrate the growth and decline of the manufacture of indigo, 
20% paste, m the United States, the only country where data on 
production and value are available 


Table III — U S Production and \ alue of Indigo, 20% Paste 
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As of the beginning of World War II, Germany Switzerland, 
France, Italy, the U S S R , Japan and the United States were all 
producing their own requirements of indigo, the three principle ex 
porting countries being Germany, Great Britain and the United 
States, with the bulk of the exports going Ln China In the United 
States particularly, the importance of the d\ estuff began a rapid 
decline in the decade 1920-30, for faster colouring matters began 
to be preferred even at a somewhat increased cost per yard of 
material dved 

By the halogenation of indigo, chloro and bromo derivatives can 
be obtained, and several of these have become important dyestuffs 
in commerce Thus 533,000 lb of tetrabromomdigo 16% paste, 
given various names depending upon the manufacturer, but gen 
erally named brommdigo blue 2B, were sold m the United States m 
1949 

Indorubin, whose sulphomc acid was once used as a red colour- 
ing matter foi wool, of itself never became an import int dyestuff 
The same holds true for many products with the mdorubm con- 
figuration which have been synthesized Its relationship to mdigo 
can be understood from its cheniicil structure 


O 



Indorubin 


In 1906 thioindigo, the first of a large series of indigoid dyestuffs 
containing sulphur and giving orange, red and brown shades, was 
discovered by P Tnedlander in Germany The relationship be 
tween these compounds and the true mdigoids can be seen by the 
formulas of the three most important dyestuffs in the series 

* C <X><> x J ocait 

? ? 


Thioindigo orange R 



Thioindigo pink TI 



Thioindigo red 3B 


These thioindigo dyestuffs are most usually prepared b> the ring 
closure of a thioglj colln acid to a thioindoxyl, and the oxidation of 
the tluomdoxyl to the dyestuff by means of a mild oxidizing agent 

3 0 SCH.aX)H ^ t('y r \ (Ht Oxidation^ 

—•^beiijlthioglycolln. and jf 


The relative importance of two of these thioindigo dyes can be 
realized by a consideration of their sales volume and value as 
against indigo itself in the United States in the year 1949 


Table IV — U S Production and Sale of Thioindigo Dyestuffs, 1949 



Anthraqumone Compounds — Characteristic grouping 



This important class of dyestuffs contains acidic, mordant fixing 
and vat dyeing members All groups, however, are characterized 
by the fastness of their members to destructive agents such as 
light laundering and oxidizing agents The older members, com 
prising the alizarines, purpurmes, alizarine cyanines and alizarine 
blues (mostly hydroxy derivatives ot alizarine itself) at one time 
were highly important mordant fixing dvestuffs, but since the ad 
vent of other cheaper classes of colouring matters with satisfactory 
fastness properties their importance in world commerce has di- 
minished almost to the vanishing point The formulas and method 
of manufacture of several of these dyestuffs have already been 
given 

With tlummum, chromium or iron hydroxides, the hydroxy- 
anthraquinones produce colours which vary with the hydroxide 
employed Thus, the typical dyestuff alizarine yields with alumi 
tium a red, with chromium, a maroon, and with iron, a purple 
When fixed with a compound mordant of aluminum, calcium and 
a fitty acid, the celebrated turkey red is produced This colour 
was originally dyed by the use of madder, the ground root of the 
Rubta tmetorum, which contains alizarine, and which up to about 
1 875 was grown in large quantities for this purpose The synthesis 
of alizarine Irom anthracene by C Graebe and C Liebermann m 
1868 laid the found ition for the artihcial manufacture of this dye 
stuff, and also for the great developments in anthraqumone chem 
istry which have since followed In a few years the natural colour 
mg matter was entirely replaced by the synthetic, the manufacture 
of which was effected by oxidizing anthracene to anthraqumone, 
converting this into its /3 sulphomc acid and fusing the latter with 
caustic soda 

The acidic members of the anthraqumone class are represented 
by alizarine red, alizarine acid blues, including the blue black B 
icid alizarine green, alizarine saphirol, alizarine rubinol, alizarine 
direct blue and alizarine cyanine green These products are used 
mostly for the dyeing of wool, with or without a mordant, although 
one of them, alizarine saphirol, is used widely for the dyeing ol 
paper Following is the chemical structure of three important 
dyestuffs of this class 
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The production, sale and value of these three products in the 
United States in 1949 were as given in Table V 

Table V — U S Production and Sale of Anthtaqmnone Dyestuffs , 1Q4Q 



The vat colouring matters of the anthraquinone series are the 
fastest dyestuffs known Foi this reason, since World War I 
they have assumed the most important place, as far as dyestuffs 
are concerned, m the world textile industry As of the conclusion 
of World War II, these dyestuffs were being manufactured in 
Germany, France, Italy, the USSR, Great Britain, Japan and 
the United States No other single synthetic dyestuff with the 
exception of indigo was evei produced m greater quantities than 
anthraquinone vat khaki 2G dunng the years of World War II In 
the United States alone, production reached approximately 1,000, 
000 lb of the 10% paste per month, with a sales value of $1 10 to 
$1 20 per pound, the product being used chiefly for dveing cotton 
cloth in fast khaki shades At this price range, the value of this 
dyestuff in a yaid of cotton cloth dyed to the avenge olive drab 
shade was approximately five cents, about four pounds, being 
required per 100 yd of such cloth Vat khaki 2G is made by the 
condensation of four moles of a aminoanthraquinone with one 
mole of 1, 4, S> 8 tetrachloroanthraquinone by the Ullmnnn reac 
tion, and the ring closure of the resulting compound called “pent 
anthnmid” by fusion with anhydrous aluminum chloride 



Closely related to vat khaki zG are vat brown AR and vat olive 
AR, both of which, too, were produced in enormous quantities dur- 
ing World War II The following senes of leactions will illustrate 
one method by which each of these dyestuffs are made 


(1) 



1 Benzoylanuno 5- l-Benzoylammo 4 

ammaanthraqumone chloroanthraqumone 


Ullmann. 


reaction 
and ring 
closure 



Anthraquinone vat 
brown AR 


(a) 




aminoanthraquinone 


Ullmann 




It will be observed that vat brown AR and vat olive AR are 
isomeric products, dyeing cotton in entirely different shades be 
cause ot the different positions of the benzoylanuno groups 
The first vat dyestuff derived from anthraquinone to be mar- 
keted commercially was discovered by R Bohn in 1901 »Hv-was 
made by the fusion of /3 aminoanthraquinone in molten caustic 
potash The product of the reaction, illustrated below, is a blue 
powder which dyes cotton and hnen fibres m bright blue shades 
of exceptional fastness The dyestuff was first marketed by the 
Badische company under the name of mdanthrene blue R Its 
monochloro derivative, a somewhat greener shade of blue, soon 
made its appearance under the name of mdanthrene blue GCD, 
and subsequently its dichloro denvative became an important 
article of commerce under the name of mdanthrene blue BCS 
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Plithalocyanine Class — The structure of compounds belong 
ing to this class Ins ilieady been giver (see Theoretical, above! 
The metillic phthalocy mines are prepared primarily by two 
methods Copper phtlialocyanme, for example, is made (1) by 
heating togethei a mixtuie of anhydrous cupious chloride, ordinary 
alt ind phtlialomtule (0 dicyano benzene) or (2) by heating to 
get her a copper salt urea and phtlnhc anhydride The products, 
insoluble in w iter and intensely blue in colour, are used mostly as 
pigments dthough sulphonated copper phtlialocyanme is occasion 
ally used as a bright blue dyestuff for the direct dyeing of cotton 
and rayon 

By the chlorination of copper phtlialocyanme, various chloro 
dcriv itives can bt obtained, the most important ones being the 
compounds containing 12 16 chlorine atoms m the molecule 
Ihtse products ire intensely green in colour Moreover, thev are 
rem irkably stable Tor these reasons they, too, have become of 
txtume import ince in the pigments industry 

I he production of phthalocyamne blue in the United States in 
1 941) w is C09000 lbs with a sales value of $3 36 per pound 

Sulphide Class — As has been previously noted, a laige cliss 
of dyestuffs un be made by subjecting various intermediates and 
products to the action ot sulphur, or sodium sulphide, or both, 
the process being known as tlnonation Furthermore, in some 
e ises the reaction is carried out by simply heating the liitermedi 
ates and sulphur together, whereas in others, solvents such as 
water and alcohol are employed By this reaction, sulphide colour 
jug m itters were once made from materials such as sawdust, straw 
or sulphite cellulose, but these dyestuffs have long since been re- 
pheed by others derived from definite benzene, toluene ind 
naphthalene intermediates Thus, by heating ("baking”) sulphur 
and m toluylencdi inline together at temperatures from 230 0 to 
260° C , and treating the rtaetion product with aqueous sodium 
sulphide, a deep brown dyestuff, used m large quantities for the 
dyeing of cotton, is obtained By subjecting dinitrophenol or a 
mixture of dinitrophenol and trimtrophenol (picric acid) to the 
action of aqueous sodium sulphide in which sulphur has been dis- 
solved (sodium polysulphide), deep black cotton dyestufts are 
manufactured in large quantities, the shade of the black dyeings 
becoming progressively redder with increasing amounts ot picric 
icid By boiling under reflux in alcoholic solution of sodium 
poly sulphide and the leueoindoplicno! derived from carbazole, an 
import ant blue cotton dyestufl, generally named hydron blue, is 
obtained, the leucoindophcnol being made by the following re 
action 


on 


CaVOlf-CrO- 


> = 0 


8 , ft' Dundo 1 . . , 

I 1' ihnaphthyl 

In gentr tl it can be said that ifter Tqoo, d\ estuft chemists more 
fuliv explored the held ot the wthr iqumone v it dy cstuKs than anv 
Other 

In Table VI art' given the production and s des vahiL' of a num- 
ber 01 the important mthnqmnone vat dyeslutts m the United 
M ties in lyjn 
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Finally, by thionatmg in ethyl alcohol the azine derived through 
the indamine from p aminophenol and m toluylenediarmne, 
boideaux coloured dyestuffs are obtained, the reactions leading to 
the azine being illustrated as follows 



p Aminophenol 


0 CP[ a Air oxidation 

NHj 

in Toluylenediamme 




Indamine 



(3 methyl 4 amino 4' 
hydroxydiphenanne) 


Formulas for the sulphide dyestuffs cannot be written, for m 
no case has the constitution of the compounds been clearly estab 
hshed 

The production and sales value of the most important of the 
sulphide dyes in the United States in 1949 were as shown in Table 
VII 


Tame VII — U S Production and Sale oj Sulphide Dyettufls, 1949 


White Dyestuffs — In the early years of World War II, the 
German I G filed patent applications in a number of European 
countries on the use of certain derivatives of diaminostilbere di- 
sulphomc acid as white dyestuffs The applications covered the 
use of the products (1) m washing compositions to improve the 
brightness of textile fibres washed therewith, (2) in papermaking 
for brightening the Dulp , (3) in textile printing for whitening the 
discharged parts of the prints, and (4) in plastics and extruded 
synthetic fibres for whitening these materials 
Nothing much was done with the development dunng the years 
of the war At its conclusion, however, possibilities in the fore- 
going directions evoked great interest in Switzerland, Great Brit- 
ain and the United States In Germany the products had been 
designated as the blankophors, in those other countries they be 
gan to appear m 1946 as articles of commerce under various trade 
names Thus, blankophor R, which might be considered a repre- 
sentative product of the group, is the compound and is made bv 


SOsH 

I 

H C-<^>-NH CO NH-<^> 
H l-<^>-NH CO NH-<^> 
SO s H 


the condensation of two moles of phenyhsocyanate with one mole 
of diaminostilbene disulphomc acid Other members of the 
group are made by condensing substituted aromatic carbonyl 
chlorides with diaminostilbene disulphomc acid 
These whitening compounds are dyestuffs m the sense that they 
are substantive to fibres just as the coloured dyestuffs are sub- 
stantive Their virtue as whitening agents lies in the fact that 
they strongly absorb ultra-violet light and emit a large part of 
this energy in the visible regions of the spectrum By 1947 they 
were finding important uses m textile and related fields 


METHODS OF APPLICATION 

In the previous section the synthetic dyes were classified from 
the standpoint of their chemical structure It is now proposed 
to classify them according to their dyeing properties which, as has 
been pointed out, are dependent to a great degree upon these 
structures In the different categories, representatives of several 
chemical classes will frequently be found 
i— Go 


Basic Dyes — The basic dyes are salts, usually hydiochlondes 
and sulphates, of coloured bases containing amino or substituted 
ammo groups such as NH 2 , N(CH 3 )2, NH C2H5, etc The> dye 
materials of animal origin — wool, silk, leather, feathers, etc — 
directly from a neutral bath, but they have little or no affinity for 
materials of vegetable origin However, they can be applied to 
fibres such as cotton or linen by the use of mordants, tannin and 
a metallic salt such as tartar emetic, or a synthetic agent such as 
a sulphurized phenol, being used for this purpose The function of 
the mordants in this case is to produce water-insoluble complexes 
of the dyestuffs which are held mechanically or chemically by the 
fibres If material so dyed is boiled with dilute caustic soda satu 
rated with salt, the complexes are broken and the dye base la re 
leised It can then be extracted from the dyed material by means 
of dilute acid This affords an easy method of determining if a 
fibre of vegetable origin has been dyed with a basic dyestuff 

The affinity of these colouring matters for materials of animal 
origin is doubtless caused by chemical combination between the 
ammo groups of the dyestuff and carboxylic acid (COOII) groups 
in the silk, wool, etc Consequently, the maximum affinity for 
these fibres is exerted in a neutral or slightly alkaline bath, and 
this characteristic explains why these dyestuffs can readily be re- 
moved from such fibres by boiling the dyed materials with weak 
acids 

The best test for distinguishing basic dyestuffs from other classes 
is the formation of an insoluble coloured compound upon adding 
tannic acid and sodium acetate to a solution of the dyestuff The 
most important members of this class are magenta, methyl violet, 
malachite green and brilliant green of the triphenylmethanes, 
rhooammes B and 6G of the xanthenes, saframne of the azmes 
Meldola’s blue of the oxnzines, methylene blue of the thiazmes and 
chrysoidine and Bismarck brown of the azos 

Acid Dyestuffs — These dyestuffs are salts, usually the sodium 
salts, of coloured compounds containing acidic groups, especially 
the sulphomc acid group, S 0 3 H They dye animal fibres, silk and 
wool particularly, directly from an acidified solution, and they, 
therefore, find their chief outlets as colouring matters tor these 
materials However, a number of them are much used in the torm 
of their insoluble salts as pigments, the barium salt precipitated 
upon a mineral base being most generally employed Certain acid 
dyestuffs of the azo class, the lake reds and hthol reds, are manu- 
factured especially for this purpose « 

Most of the important acid dyes are azos, triphenylmethanes or 
anthiaqumones Metaml yellow orange II, the acid scarlets and 
amido naphthol red 6B are azos, alkali blue, soluble blue, the 
patent blues, the acid violets and acid greens are triphenylmeth 
anes, and alizarine saphirol, alizarine lnsol, alizarine cyanine 
green and alizarine rubinol are anthraquinones With the excep- 
tion of the anthraqumone derivatives, these dyestuffs are relatively 
fugitive, and they, therefore, have gradually given way to superior 
products 

Mordant Dyes — These are coloured compounds which of 
themselves have either little affinity for fibres of vanous sorts or 
poor fastness qualities when applied, but which are capable of be 
mg used as dyestuffs when “fixed” upon materially means ot a 
third component used in the dyeing operation This third com 
ponent is termed a mordant The most common ones in use are 
vanous chromium salts and tannic acid, although, as previously 
noted, a number of so called synthetic mordants have been devel- 
oped since 1900 

The lole played by these mordants in the art of dyeing has 
never been fully established In some cases cloth or yarn is treated 
with the mordant before the dye is applied, in others, the mordant 
is used along with the dye, while in still others, the dye is hrst 
applied and the dyed cloth or yarn is treated with the mordant 
With a chromium salt as the third component, the three methods 
are referred to, respectively, as bottomchrome, metachrome and 
topchrome dyeing 

The dyestuffs applied with chromium as a mordant are usually 
characterized by the presence of a hydroxy group m the ortho 
position to a COOH, an S 0 3 H, an NFL or an -N = N- group m 
the dyestuff molecule There is much evidence to ndicate that 
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v uious met Us form chelate compounds with such molecular struc 
tures (tint is, ring compounds with coordinate valence m the 
ring), for example 



which lcprcsents the metallic complex of alizarine with which 
tmkev red is d> < d in part These chelate compounds are gener 
illy insoluble in water, and the role of metallic silts as mordants 
his been attribulid to this property \ct there is more to the 
mold mling operition than the formation of insoluble compounds, 
for is has alrcidy bci n shown, ceitain chromium containing dye 
stuffs which ire water soluble have become impoitant commer 
mile 

With the dyestuffs containing basic radicals such as NH , 

/CHj /Clh , t ' . . . . , 

N or N tannic acid forms relatively insoluble tan- 

\II \CIIj 

nates in praelieallj all cases Before the advent of the vat dye 
stuffs and the naphthols, cotton wis commonly dyed or printed 
with the basic dyestuffs and a tannin mordant, the tnphenyl 
mctli me and azo colouring matters being generally used for the 
purpose But the shades thus produeed were somewhat inferior 
in fastness to those obtmud with the vat dyestuffs ind with the 
insoluble azo dyes derived from the arylamino 2-hydroxy 3 
naphthoic inds 

Although many mordant dyestuffs are not greatly altered in 
shade by combination with the mordant, m some cases a com- 
plete elunge of colour is produced Thus, the yellow alizarine 
gives a red and purple, respectively, with aluminum and iron salts 
as mordmts, whereas the red azo dyestuffs derived from chromo- 
trope aurl (1, 8 di hydroxy naphthalene 3, 6 disulphomc acid) are 
changed into blues and blacks when a chromium salt is used as the 
mordant 

Direct Dyes — These are colouring matters which dye cellulose 
fibres from a neutral or alkaline solution without the application 
of a mordant They dye agimal fibres m a similar mannei and also 
from an acid bath Like the acid dyestuffs, they are sodium salts 
of sulphomc auds, but although m the case of the acid dyes the 
free acid is combined with the fibre, with the direct dyes the metal 
he cation is absorbed along with the organic anion Tor this 
reason thtse dyestuffs are sometimes referred to as salt dyes 
Here again the reason for this affinity has never been fully ex- 
plained (See Theoretical, above ) 

The direct dvestuffs are mainly used for the dyeing and printing 
of cellulose materials (including rayon) and wool Certain of them 
when applied to the 1 ittci iiii'u il ire faster ‘Inn f he ac d dve 
-luffs \ row tout i'll mordant living gtoup-. and cm lie dved upon 
vool with a chronic n ordant <r fixtd upon cotton vith i met din. 
-alt Cert un ot llic-e d\ c->rufti uc sold m the ion. 1 of Llicir <-ulu 
blc conp.r < Duplexes (chelate compounds) 101 <1>< pk cotton di- 
lectly in sh de= with good resistance to light 

At legit 100 direct dyes are ot commercial linport’iict, and, a 
h ii already been noted, most ol them me derived from bm/idinc 
to'idine or dunisidine by the diazo reaction Congo red ben/o 
puipurine and direct black are the most importi.it dvcstui.s of 
this c'a-s Otheis are dem ed by coupling sui ab'e azo compound 
with benzoyl or carln. ol denvai.iv is of J acid (2 unino-s naphtlml 
7 sulphomc acid) Among Mn-us are the ben/o fa-t -culcts the 
rosant> ret.es and the dia/o urulnnt ‘•carle-. Jhe tubtnc and 
thiazolc dyestuffs, already disius-id, ire lc s import uu direct 
dyes commercially 

Developed Dyes,*— This term is applied to those colouring mat- 
ters which ate formed on the material being dyed, generally by 
the diazo reaction Para red, the first d> estuff of this class, the 
naphthols and the products derived from prnnuhne have already 
bean discussed, Ihey are used primarily for dyeing cloth m solid 


shades which will be paitly dischaiged, or over which other colours 
will be printed in pitterns by the discharge process (See Azo 
Compounds, above ) 

Sulphide Dyes— All dyestuffs made by the process of thiona- 
tion, previously discussed, belong to this class The products are 
insoluble in water, but when acted upon by aqueous sodium sul 
plude (Nn S) or sodium sulphhydnte (NaSH) solutions, they be- 
come soluble in water and substantive to cellulose fibres Al- 
though the nature of the sulphide dyestuffs is not known exactly, 
it is believed that their solubility and dyeing properties can be 
attributed Lo 1 chain of sulphur atoms (S-S) v in the molecule, 
which, upon reduction with sodium sulphide yields metallic me 
captide groups (SNi) x After the dyestuff has been applied, 
oxidation reverses the process with the tormation of the S-S link 
age again, atmospheric oxygen being sufficient to bring this about 

The sulphide dyes are used primarily for dyeing cotton, eithei 
in the nw state, as yarn, or m the piece, that is, after the yarn 
has been woven into cloth Their fastness properties vary with 
their chemical constitution, hydron blue and sulphur fast black 
2NCI derived, respectively, from carbazole and p hydroxy- 
phenyl ft naphthylamme, being, in this respect, the outstanding 
d> estuffs of this class In general, their fastness properties fall be- 
tween those of the direct and vat dyestuff The sulphide dj es aie 
rarely printed 

Vat Dyes — This term is applied to those colouring matters, 
which, like the sulphide dyes, are insoluble in water, but which 
upon alkaline reduction, usually by means of caustic soda (NaOH) 
and sodium hydrosulphite (Na^SoCh, a much more powerful re 
ducing agent than sodium sulphide, NaiS), pass into solution in 
the form of the sodium salt of their leuco compounds Invariably 
they possess two or more =C = 0 groupings, which, upon reduc- 
tion in this manner pass into=C— ONa Atmospheiic oxygen 
is again sufficient to reverse the reaction, and thus the insoluble 
dyestuff is precipitated from a “vat” (that is, a solution of the 
sodium salt of the leuco compound) when the vat is blown with 
air The same reaction takes place when cellulose fibres which 
have been dyed in the vat are exposed to air 

In general, the vat dyestuffs can be divided into two classes, the 
indigoids (including the thiomdigoids) and the anthraqumoids 
Many examples of these dyestuffs have alieady been given Be 
cause of their insolubility in water, they are usually marketed in 
the form of pastes (that is, as finely divided dyestuff particles sus 
pended in water), such pastes varying from 5% to 25% dyestutf 
solids depending upon the nature of the individual product and 
the use to which it is to be put On the other hand, methods have 
been developed for the manufacture of these dyestuffs in the form 
of dry powders, which are readily wetted, and which, when stirred 
into water, result m colloidal suspensions of dyestuff particles 

The vat dyestuffs can be either dyed or printed In the latter 
operation, the reducing agent, usually a formaldehyde hydro- 
sulplute complex, and the alkali are included with the dyestuff in 
the printing gum (1 e , the paste made with a starch of a natural 
gum) which is used as a vehicle m the printing operation When 
the prints thus obtained are subjected to tlie action of moist steam 
at g8°-io2° C , the dyestuff is vatted and the pattern is fixed 

The vat dyestuffs, too, can be applied to cotton m the raw state, 
to cotton yarn or to cotton goods m the piece In World War II 
a truly tremendous yardage of various ducks and twills was dyed 
with the vat dyes by the latter method m England and the United 
States (See Anthraqtunone Compounds, above ) Also during 
IVorld War II methods were developed in the United States 
whereby these dyestuffs can be applied to wool with satisfactory 
results, up to that time such a procedure was impossible by the 
vattmg method because of the destructive action of strong alkali 
upon animal fibres 

However, shortly after the conclusion of World War I, a line of 
so called “solubilized vat dyestuffs” made its appearance in world 
markets This development was made possible by the fact that 
comparatively stable compounds can be formed by subjecting the 
-C-ONa grouping m a leuco vat dyestuff to the action of sulphur 
trioxide m the presence of a tertiary base such as pyridine The 
sodium salts of the sulphuric acid esters (=C~ 0 -S 0 3 Na) of the 
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reduced vat d\ estuffs are thus obtained, and these, possessing 
water solubihty, can be used for d>cmg silk or wool as well as 
cellulose fibres When such dyeings are acted upon by an oxidiz 
ing agent, the ester is split, with the formation of the original in 
soluble vat dyestuff having the grouping =C = 0 

The anthiaqmnoid vat dyestuffs are the f istest synthetic 
colouring matters known, particularly to the action of bleaching 
solutions Yarn dyed with these products can be woven in pat 
terns or stripes into fabrics made of unbleached cotton yarn, and 
then the whole fabric can be bleached with strong bleaching agents 
such as hypochlorite without a material change m the shade of the 
coloured patterns or stripes Sharpei and cleaner results in partly 
coloured fabrics are obtained in this manner 

As of the conclusion of World War II, no methods had yet been 
developed whereby the vat dyestuffs could be applied to acetate 
silk or to other synthetic fibres, with the exception of rayon As 
is well known, the latter material is regenerated cellulose, it can 
therefore be dyed and printed with all classes of dyestuffs that are 
used for cotton 01 linen 

Dyes for Synthetic Fibres— With the increased usage of 
synthetic fibres such as acetate silk (cellulose acetate), and, m 
the United States especially, nylon and vmyon, the problems of 
dyestuff chemists multiplied in propoition to the importance of the 
fibres, since the gi eater number of dyestuffs used in the colouring 
of silk, wool or cellulose fibres possess no affinity for these syn 
thetic materials (see Theoretical , above) In Germany, on the 
other hand, Zellwolle (casein fibre) offered no difficulty, for this 
material possesses dyeing properties similar to those of wool 

In general, it can be said that the dyestuffs which have been 
developed for acetate silk are useful also m dyeing other synthetic 
fibres such as nylon and vinyon The first of these colouring mat 
ters were the lonamines, which are soluble derivatives of insoluble 
azo or anthraquinone compounds, and are formed from the latter 
by the introduction of CHo SO s Na groups in the molecule These 
groups are split off from the products during the dyeing operation, 
leaving the insoluble dyestuff absorbed within the fibre Later, 
methods were developed for converting various colouied amino 
anthraquinones into such finely divided condition that the com 
pounds, although insoluble m water in the ordinary sense of the 
term, could be used for the direct dyeing of these synthetic fibres 
from soap solutions Here again the anthraquinone compounds 
give the fastest dyeings, i ammo-4 hydroxyanthraquinone, a red, 
and 1, 4, 5, 8-tetraaminoanthraqumone, a blue, being representa 
tive dyestuffs of this class In addition to dyeing fast shades 
upon the synthetic fibres, these dyes have the further advantage 
of possessing no affinity for cotton, linen or rayon They can 
therefore be employed together with direct dyes for producing 
two colour effects upon fabrics woven from these fibres together 
with those of synthetic origin 

Food Dyes— This class of dyes has been developed particu- 
larly m the United States, where an agency of the government 
officially “certifies” as to the purity of factory lots of a selected 
number of synthetic dyestuffs which are allowed to be used in 
foods, confections, soft drinks, etc 

The most important of these “permitted” dyestuffs are 
naphthol yellow S, ponceau 3R, tartrazme, Guinea green and 
rodigotine (indigo disulphomc acid) 

Dyes for Rubber and Plastics — Coloured articles made from 
rubber or synthetic plastics are common in commerce The col 
ouring of rubber is brought about by the use of pigments (see 
below) either m the latex from which the rubber articles are 
fonned, or m the rubber itself during the “miUing" operation 
pnor to vulcanization It is therefore necessary m methods of 
this kmd for the pigments to be composed of finely divided parti- 
cles, which distribute themselves evenly throughout the rubber 
being coloured 

Plastic articles are likewise coloured with pigments, the colour- 
ing matter, m finely divided condition, being incorporated into 
the raw materials from which the plastic articles are moulded 

Pigments — By a pigment is meant a colouring material that 
does not dissolve m, or combine with, the substance being col- 
oured Pigmentation, therefore, is the even distribution of finely 


divided coloured particles throughout such a substance 

Manv coloured compounds which aie closely lelated to the sjn- 
thetic dyestufts have become important pigments m commerce * 
ind, m some cases, the pigments are made fiom the dvestuffs 
Thus, the basic dyes such as malachite gieen, crystal violet, the 
rhodamincs, etc , containing NH2 or N(CH3)2 groups, can be ren- 
dered insoluble in ordinary vehicles by precipitating them as their 
phosphotungstic or phosphomolybdic salts Oi various water- or 
oil insoluble metallic salts of the acid dves containing carboxy 
(COOH) or sulphomc (SO a H) groups can be piepired, the lead, 
calcium, barium and aluminum compounds being most generally 
employed 

Such insoluble dyestuff derivatives are termed “lakes,” and 
they are largely used in the paint, paper and printing ink indus- 
tries 

In some cases, pigment products are manufactured, which, ex- 
cept for the absence of solubilizing groups, could be used as dye 
stufts The most impoitant of these are the hansa vellows derived 
from benzidine or substituted benzidines and various acetoacetyl 
derivatives of aryl amines, such as aceto acetanilide or aceto 
acet-o toluidide, by the diazo reaction 
Copper phthalocv mine blue and copper phthalocyamne green 
could also be included in this class 
A number of the water-insoluble vat dyestuffs, both indigoids 
and anthraquraoids, are useful in commerce as pigments Thus, 
in the United States the blue dyestuffs, ind inthrone (vat blue 
RS) and its monochloro derivative (vat blue GCD), are used in 
substantial quantities m paints and lacquers for automobiles Here 
tastness to sunlight and heat is of extreme importance, and these 
colounng matters will persist for long periods of time without 
showing the unsightly effect termed “bronzing " 

Dyestuff Standardization — In marketing dyestuffs, the 
manufacturer invariably establishes what in the industry is termed 
a “standard” for each individual product sold All subsequent 
pioduction is brought to conformity in strength and shade with 
individual standards In this way the purchaser is assured of urn 
form dyeings or prints, he knows what per cent of dyestuff, 
based on the weight of the material to be dyed, to use in order 
to obtain a required shade with a given depth of colour 
Ihe process used to bring dyestuffs, as they are manufactured 
to such uniformity, termed "standardization,” consists, in the 
case of dyestuffs which are sold as pawders, in first grinding the 
crude product to a fine powder, then agitating the powder in a 
machine called a “mixer” until a uniform and representative 
sample can be taken for “dye test ” 

A weighed amount of the sample and varying weighed amounts 
of the standard are then dyed on skeins The crude dyestuff is 
then judged by these comparative dyeings to be, say, 10% or 
15% stronger than the standard An inert material such as dex 
trose, sugar, common salt or anhydrous sodium sulphate is then 
added to the crude dyestuff m the mixer, and, after agitating 
again for uniformity, another sample is taken The process is 
then repeated until die strength of the standard is matched Few 
dyestuffs are sold at the strengths they possess as they come 
from the manufacturing processes r 

In case of slight variations in shade from the standards, cor- 
rection is made by adding, to the lot or batch of dyestuff being 
standardized, small amounts of other dyestuffs of the same class 
For example, if a lot of benzopurpurme, a red of the direct dye 
stuff class, is found to be slightly bluer m shade than the stand 
ard, small amounts of an orange direct dyestuff might be added 
The expert dyer chooses such “shading” dyestuffs, as they are 
called, with extreme care, since such blending of two* shades 
leads, many times, to loss of brilliancy m the dyestuffs he is 
standardizing 

In spite of this fact, a large percentage of dyeing done on tex- 
tiles, paper, leather, etc , is done with a mixture of dyestuffs In 
these cases, of course, only dyes of the same dyeing class can be 
mixed This mixing is usually done where the dyestuff is applied 
Yet there are many ready mixed brands of dyestuffs m world 
markets 

The standardization of dyestuffs sold m the form of pastes is 
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carried out in exactly the same manner as in the case of powders, 
the wet “filter rakes ’ as they come from the dye making process 
being pheed in the mixer Here water or a water soluble liquid 
such as glvcenne or diethvlenegljcol, is the diluent rather than 
rmtcrials such as 'alt or sugar 

Occasionally, these piste dyestuffs, after standardization, are 
dried down in the fonn of flakes or pellets 

Many other tests may be applied to dyestuffs before stand 
irdwation is completed The rate of solution and Lhe amount of 
insoluble mater al present arc sometimes determined Or again 
the pioducts may I e examined for the presence of minute quirti 
ties of “grit ’ which would scratch the soft copper rolls, suitably 
engraved, fiom which dyestuffs are printed m patterns 

Thus, the chemical synthesis of dyestuffs is far from being Tie 
whole of dxestuft manufacture Competition in this field has 
forced those tone' ms engiged in the business to higher and 
hifihir standards of production, particularly as to purity and 
clt inlintss of the dyestuffs marketed 

HISTORICAL 

In 1856 W H Perkin, a yourg English chemist, was working 
as an assistant to the noted Ccrman chemist, A W Hofmann, 
who, m 184', had become the director of the Royal College of 
Chemistry in London Both were interested in the chemistry of 
quinine, and during the Easter vacition while Hofmann was off 
on a vacation, Perkin attempted to synthesize the substance by 
oxidinrg a mixture of aniline and toluidme with sulphuric acid 
and sodium dichromate He did not understand at the time the 
ex ict nature of the materia 1 which was being oxidized 
It w is only natural, therefore, that an unexpected product was 
obtained from the reaction — a black tar, which on tieatment 
with alcohol gave a purple coloured solution from which silk and 
wool could be dyed 111 violet shades 
Perl in called the material mauve and almost immediately set 
up a small plant at Greenford Green London, for its manufac 
ture It was the first synthetic or coal tar dvestuff manufactured 
lommercially From this accidental discovery and small private 
venture, the "normous synthetic dyestuff industry of the modern 
world has developed 

Before many years, other colours were added to the line 
Nicholson found the first of the many alkali blues m 1857, and 
in 1858 Hofmann discovered magenta These first colours, ob 
tamed bv the oxidation of various amino compounds, belonged 
to the classes of dyestuffs recognized later as the azines and tri- 
phenylmt. thanes The first «zo dyestuff, aniline yellow, was dis 
covered in 1859 bv P Gness who a year earlier had developed 
the diazo reaction Saframne T also was first synthesized in 1859, 
md in 18(13 T Martius made Bismaick brown, these early syn- 
thetic dvestufis are the only ones which survive as really im 
portant items in modem usage 

In 1868 the first of the natural dyestuffs of vegetable origin 
alizarine was synthesized from anthracene by Perkin m England 
and bv H Caro, Graebe and Liebermann m Germany lhe latter 
group’s application to cover the process reached the British 
patent office on June 25, 1869, and Permn’s was received just one 
day later Two wholly independent investigators had arrived 
almost simultaneously al identical solutions of the problem 
From this time forward certain landmarks stand out in the 
development of the enormous diversity of synthetic dyestuffs 
ivauablc to cr<nnu.nc 111 the 20th ccrlurj 
O', L)iscn\erv of itvqne m C ira 
187, Discovirv of c 1 rjsunhnt hv Caro 
1 D stovers of Bk'oruti st ulit h> \n.l/ki 
1BB0 The con |'k lion of itu H u\,r s\ii(um-> of indigo 
1884 Dl-aovuv o' erv sLnl vlo’cl b\ C iro .md Rein ind 1 f < or go 
ml tm fir tdirict dvcsluf! In Roiligir 
I RIB Disinverv of the hvdroxs t Trims ti\ Until ind I iwlimiflt 
18131 Discourv 01 *lu first suipu r iluiliu 01 cnttinn ru tl 1111- 
pnr'anu t,v \ \ uM 

1897 The development ot the sodamide process for the manu 
facture of sjnthetic indrgo b> the Badische company .n 
Gcmany 

1901 The discovery of indanthrone and flavanthrone, the tirst 
rmjiortant anthraquinone vat dyestuffs, by Bohn 
1904 Discovery of vfolanthrone, another anthraquinone val dye- 


1927 


stuff of primal > importance by 0 Bally and H Isler 
The first synthesis of Ihiotndigo bv hnedlander 
The discovery of jade gieen, one of the most important of 
the anthraquinone vat dyestuffs by W Davis, J Thomp 
son md A Thomas 

The discovery of copper phthalocyamne by H de Diesbach 
and E von dci Weld 


The number of dyestuffs synthesized in the many organic chem 
ical libora tones in the world has run into the hundreds of thou 
sands However, comparatively few of these have reached com 
mercial production and usage, less than 1,000 of importance being 
commonly m use in the world 

In order for a new dyestuff to be commercially successful, it 
must possess some outstanding property of fastness, ease of appli 
cation, etc , or an adaptability to a new material or fibre It has 
happened in a number o f instances that particular dyestuffs, for 
which no commercial use could be found when originally syn 
thesized, have become important items for the dyeing of new 
fibres such as Zellwclle, acetate silk or nylon 
Commercial — The business begun by Perkin in Eng* ind in 
185/ spread in time to Germany, Switzerland, France, Italy, the 
U S S R , the United States and Japan 
Developments in Germany, England and the United States, the 
three largest producing countnes as of Lhe beginning of World 
War II, will be briefly outlined 
In the years from 1862 to 1873, a half dozen establishments 
were founded in Germany, primarily to undertake the manufac 
ture of synthetic dyeslufs Thomas H Norton, an agent for the 
Umted States department of commerce, in his report to that 
department in 1916, designated them as the “six leading German 
companies” 


Meister, Lucius and Brumng, founded m 1862 
Baver and Co, founded in 1862 
Kallc and Co , founded m 1861 

Badische Aniline and Soda Manufacturing Co , founded m 186s 

Cassella and Co , founded m 1870 

Berlin Company for Aniline Manufacture, founded in 1873 

In addition to these, Norton also listed the “seven smaller Ger 
man compan es,’ three of vhich had been m other chemical man- 
ufacturing activities prior to the beginning of the synthetic dye 
stuff business 


Carl Jager, founded in 1823 

Gncsheim Elektron, founded m 1842 

Wulfing, Dahl and Co , founded in 1842 

Wciler-tcr-Mcar founded m 1877 

Muhlh-im, founded in 1879 

Griesheim Chemical Works, founded m 1881 

Leipzig Aniline Manufacturing Co , founded in 1882 

As early as 1904 a merger of chemical manufacturing interests 
began in Germany, the 13 concerns drawing together into two 
great groups, the one headed by Badische and Baj er , the other 
by Meister, Lucius and Brunmg, the Cassella Co and Kalle In 
1916 the two groups drew up a closely knit cartel agreement, 
allocating production and dividing up markets not only in Europe, 
but throughout the world, for, at the beginning of World War I, 
the Germans had come to possess a virtual world-wide monopoly 
on the manufacture of synthetic organic chemicals 

In 1925-26 the two groups meiged into the Interessen Gemem 
schaft Farbenmdustrie, the notorious German I G , by far the 
wealthiest and most powerful chemical manufacturing combma 
tion in the world at the time 

In spite of the lead taken by the Germans, the manufacture of 
coal tar dyestuffs became a sizable industry in Great Britain 
after the establishment of Perkin and Son in 1857 Chief among 
the manufacturing concerns in that country were Simpson, Maule 
and Nicholson, established m i860, to become Brook, Simpson 
and Spiller in 1869, the latter absorbing Perkin and Son m 1874, 
Read, Holliday and Sons, originally established in 1830, which 
took up the manufacture of djes tuffs in i860, I Levinstein, Ltd , 
founded m 1864, the British Alizarine Co, founded in 1882, 
Claus and Rfie, founded m 1891, with which Brook, Simpson and 
Spiller later affiliated to become Claus and Co in 1907, and 
Morton's Sundour Fabrics, which began dyestuff manufacture in 
1914, this branch of the business becoming Scottish Dyes, Ltd , 
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in 1918 

In 1917 Claus and Co affiliated with I Levinstein, and in 19x9 
this group was joined by British Dyes, Ltd, which had been 
formed from Read, Holliday and Sons, Ltd , in 1915 The new 
combination was known as the British Dyestuffs Corporation, 
Ltd But in 1927, inasmuch as the group by that time had come 
to include a wide diversity of chemical manufacturing, its name 
was changed to Imperial Chemical Industries, Ltd 

This was joined m 1928 by Scottish Dyes, Ltd , and, finally, m 
1931 by the British Alizarine Co Thus by the latter vear, the 
manufacture of synthetic dyestuffs in Great Britain had been 
gathered under a single directorship, and the group had become 
a division of Imperial Chemical Industries, Ltd 
Prior to World War I only seven small concerns manufactured 
synthetic dyestuffs in the United States, the largest one being the 
Schoellkopf Aniline and Chemical Works of Buffalo, N Y , 
founded in 1879 Among the others were the Bayer Company of 
America, a subsidiary of the Bayer Co , Ger , established pri 
marily to manufacture pharmaceuticals, the W Beckers Aniline 
and Chemical Works and the Consolidated Color and Chemical 
Co 

As of 1914, the average monthly number of wage earners m 
the entire U S synthetic dyestuff industry was only 398, and the 
value of all production was but $2,470,000 
During World War I the properties and assets of the Schoell 
kopf Works, Beckers and certain smaller companies Oecame the 
foundation of the National Aniline & Chemical Co , Inc , later to 
become a subsidiary and ultimately the National Aniline Division 
of the Allied Chemical & Dye Cotp In 1916 E I du Pont de 
Nemours & Co entered the field Shortly thereafter the Newport 
Co and the Calco Chemical Co took up the manufacture of dye 
stuffs As a result of these ventures during the war, the founda 
tion was laid for the building of a truly great synthetic dyestuff 
industry m the United States In 1931 the dyestuff branch of the 
Newport Co was taken over by du Pont, and in 1929 the Calco 
Co was absorbed by American Cyanamid, to become the Calco 
division of that company 

When the United States entered World War I, the property 
and patents of the Bayer Company of America were seized by the 
alien property custodian Later these assets were sold, those per- 
taining to dyestuffs to the Grasselli Chemical Co , which formed 
a 100% owned subsidiary, the Grasselli Dyestuffs Corp 
About 1923 a 49% interest m this corporation was sold to the 
Bayer Co of Germany Thus, with the formation of the German 
I G in 1926, this concern acquired, through Baver, a 49% inter 
est m the Grasselli Dyestuffs Corp In 1928 the remaining 51% 
interest was sold to the I G , which by this time had set up m the 
Umted States a selling organization called the General Dyestuffs 
Corp , the manufacturing end of the business, thus partly ac 
quired, being called the General Aniline Corp 
In 1939 these activities were merged with the Agfa Ansco Co 
to become the General Aniline and Film Corp When the U S 
entered World War II, the assets of this corporation were seized 
by the alien property custodian and the business was put under 
TJ S management 

Other smaller manufacturers of synthetic dyestuffs in the 
Umted States included the Cincinnati Chemical Works, the Amer- 
ican Aniline Co , the Young Aniline Co , the Dow Chemical Co 
and the Pharma Chemical Co National Aniline, General Aniline, 
American Cyanamid and du Pont were the big four Thus, up to 
1950 there had been no merging of the business in the Umted 
States as there was m Germany and m Great Britain 
At the conclusion of World War I, the annual capacity of the 
world to produce synthetic dyestuffs was about 260,000 tons, an 
increase of about 66% over that of 1913 
With the return of German made dyestuffs to the market, over- 
production and severe competition were everywhere experienced, 
and each of the producing countries adopted measures to protect 
their home industries 

Italy and France created high import duties Japan subsidized 
the industry and instituted a licence system of import controls 
Great Britain by a pioclamation m 1919 prohibited imports ex- 


cept under licence from the board of trade A test case however, 
resulted in a judgment that this piocedure was illegal, and 
throughout 1920 there were no restrictions, dyes to the value of 
£7,500,000 being imported This severe blow to the British indus 
try was followed shortly by a world-wide slump in trade 

The dyestuffs (Import Regulations) act was passed, becoming 
operative on Jan 15, 1921, whereby for a period of ten years the 
importation of dyestuffs and intermediates was prohibited except 
under licence from the board of trade This act was continued 
by amendments until 1934, when it was rewritten without time 
limitation, but in 1942 it was suspended for the duration of 
World War II At the conclusion of the war the licence system 
was again imposed 

With the rapid growth of the industry in the United States dur- 
ing the years of World War I, governmental action was taken to 
protect it By an act of congress m 1916, duties on imports of 
dyestuffs were fixed at 15% ad valorem, plus five cents per pound 
specific duty, the act to run for five years Later, imports were 
prohibited altogether except under licence from the war trade 
board By the Tariff act of 1922, duties for two years were fixed 
at 60% ad valorem, plus seven cents per pound specific duty 
after which the ad valorem duty was to be reduced to 45% while 
the specific duty was to be continued at seven cents per pound, 
the ad valorem duty being based upon the selling price in the 
United States By the Tariff act of 1930, these duties were con- 
tinued, with the exception of those on indigo and sulphur black, 
which were reduced to 20% ad valorem and three cents per 
pound 

In 1936, by a trade agreement with Switzerland, the duties 
were reduced to flat 40% ad valorem, applicable to every country 
except Germany, which continued to pay the duties specified m 
the act of 1930 In spite of this fact, the greater part of the im- 
ports of dyestuffs into the Umted States from 1936 until the 
beginning of World War II came from that country 

However, as a result of that war Germany lost its position 
In each of the years 1948 and 1949 less than 1,000,000 lb of 
dyes were imported into the United States, and of these imports, 
Switzerland accounted for more than 95% 

Table VIII discloses the extent of the world’s dyestuff business 
over a period of about 20 years, and the extent to which after 
World War I, the virtual monopoly in the industry enjoved by 
Germany was broken The table also indicates the effects of 
World War II upon world production’ 


Table VIII — World Production oj Dyestuffs 

(In thousands of pounds) 



•Estimated 
t Figures not available 


The export of dyestuffs from various countries for the years 
1938 and 1950 is given m Table IX, 1950 being the last year for 
which figures are available 


Table IX — Exports of Dyestuffs 



The importance of the various chemical classes of dyestuffs in 
the Umted States can be understood from production and sales 
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figimb in thit country in 1040 ( Table \) 

It must be understood, however, thit the data are not repre 
sentativc of world consumption the fu eastern countries which 
take the bulk of total exports using the ohcipcr djestuffs for the 
most pert 

The synthetic djestuff industry cm be considered is the parent 
of the enormous organic churned industry of the world, the 
petroleum mdustiv excluded A close relationship exists between 
the manufacture of dytstuffs ind the manufactuie of high explo- 
sive, pharniaceutieals, perfume bases, plastics and synthetic 
fibres f’icnc acid can be used as i dyestuff intermediate, a dye- 
stuff itself and a high explosive Sulfanilamide, the first of the 
sulfa drugs and a close relative of sulphamlic acid, was first pre- 
pared in Germ iny as an intermediate in 1908, but no use was 
found for tin. compound in the dyestuff industry Indole, a pow- 
erful perfume base, is most readily made from indigo Phenol, 
commonly used in the dyestuff industry, is consumed in enormous 
quantities in the manufacture of plastics 

BiRLior ravhv — F M RoWe (ed ), The Colour Index (1924) and 
Supplement (1928) , U S Tariff Commission, Census of Dyes and Or- 
uiruc Chemicals and Synthetic Organic Chemicals (1917 et seq), 
P Friedl mder and H E Fierz David, Fortschntte der Theerfarben- 
fabnkation (1877-1942), R Nietzki, Chemistry of the Organic Dye- 
stuffs, Eng trans by A Collm and W Richardson (1892) , J E Cam 
and J t Thorpe, The Synthetic Dyestuffs and the Intermediate Prod- 
ucts from Which They Are Derived, 6th ed (19x7) , H Truttwm, Enzy- 
klopadn der Kupenfarbstoffe (1920), J Houben, Das Anthaccn und 
die Anthrachtmne (1929) , H E Fierz-Davrd, Kiinsthche Orgamsche 
Farbstoffe (1926) C E K Mees, The Theory of the Photographic 
Process (194'') H E Ficrz-David and L Blangey, Grnndlcgende Op- 
erational der Farbenchemte, 5th ed (1941). R E Burk and 0 J 
Grummitt (cds ), Advances in Nuclear Chemistry and Theoretical Or- 
ganic Chemistry (194s) (J H Ss ) 

DYETSKOYE SELO (Detskoe Selo), a town in north Rus- 
sia, formerly Tsarskaye Selo, 15 m south of Leningrad in lat $9° 
43' N , long 30° 24' E , on the Duderhof Hills Pop (1926) 
19,384 

When Peter the Great took the mouth of the Neva nver, a 
Finnish village, Saanmois, stood on the site now occupied by 
the town and its Russified name, Sarskaya, was changed into 
Tsarskoy e Selo* (The Tsar’s Village) when Peter presented it to 
his wife, Catherine. It was later arranged as a summer abode by 
the Tsantsas Elizabeth and Catherine II and was subsequently 
used as such by the Imperial family As a court residence, the 
town was the earliest Russian town to be supplied with the con- 
veniences of modem civilization 

The first Russian railway, built in 1837-38, connected it with 
Leningrad, and in 1887, it was lighted by electricity, the first 
town on the European continent to be so lighted It also has the 
best system of water supply and sanitation m Russia, and on 
account of its cleanness, its good sanitation and dry climate, it 
is a health resort 

In 1917 the Tsar Nicholas II and his family were imprisoned 
here from March to August, when they were transferred to 
Tobolsk Under the Soviet government the former palaces and 
villas have been turned into museums, schools, hospitals and 
sanatoria for children Dyetskoye Selo means Children's Village 


and was given to it because in summer it is practically a chil- 
dren s colony The cathedral of St Catherine, built by Thon in 
1840 is a miniature copy of that at Constantinople The former 
imperial park, now the Dyetskoye Selo park, covers 1,680 acres 
In it is the “old palace,” built in 1724 by Rastrelli, and gor 
geou ly decorated with mother-of pearl, marble, amber, lapis 
la/uli, silver and gold, the gallery of Cameron, adorned with 
fine statues and entrance gates, numerous pavilions and kiosks, 
and a bronze statue of the poet Pushkin, who was a scholar at 
the Lyceum A second palace, the Alexander, was built by 
Catherine II 1792-96, and designed by Guarenghi 

The Chinese village, bridge and theatre weie designed as a 
result of the interest in China taken by Catherine II Behind 
the north wall of the park is the Federovsky Gorodok (Fedor 
town), built for the Tsar’s family 1914-17 by the architect 
Prestchinsky m old Russian style, and now controlled by the 
Institute of Agronomy 

The Fedor Cathedral was built by Pokrovsky in 1912 m the 
Pskov Novgorod style For a full description of the town, see 
“Guide to the Soviet Union” (Moscow, 1925 , m English) The 
town is now named Pushkin 

DYKE see Dike 

DYMOKE, the name of an English family holding the office of 
king’s champion The functions of the champion were to ride into 
Westminster Hall it the coronation banquet, and challenge all 
comers to impugn the king’s title {See Champion ) The earliest 
record of the ceremony at the coronation of an English king dates 
from the accession of Richard II On this occasion the champion 
was Sir John Dymoke (d 1381), who held the manor of Scnv- 
elsby, Lincolnshire, in right of his wife Margaret, granddaughter 
of Joan Ludlow, who was the daughter and co heiress of Philip 
Marmion, last Baron Marmion The Marnuons claimed descent 
from the lord# of Tpntenay, hereditary champions of the dukes of 
Normandy, and held the castle of Tamworth, Leicestershire, and 
the manor of Scrivelsby, Lincolnshire The right to the champion- 
ship was disputed with the Dymoke family by Sir Baldwin de Fre- 
ville, lord of Tamworth, who was descended from an elder 
daughter of Philip Marmion The court of claims eventually de- 
cided in favour of the owners of Scrivelsby on the ground that 
Scrivelsby was held in grand serjeanty, that is, that its tenure 
was dependent on rendering a special service, in this case the 
championship 

Sir Thomas Dymoke (i428?-i47i) joined a Lancastrian 
rising in 1469, ind, with his brother-in law Richard, Lord Will- 
oughby and Welles, was beheaded m 1471 by order of Edward IV 
after he had been induced to leave sanctuary on a promise of 
personal safety The estates were restored to lus son Sir Robert 
Dymoke (d 1546), champion at the coronations of Richard III , 
Henry VII and Henry VIII , who distinguished himself at the 
siege of Tournai and became treasurer of the kingdom His 
descendants acted as champions at successive coronations 
Lewis Dymoke (d 1820) put in an unsuccessful claim before the 
House of Lords for the barony of Marmion His nephew, Henry 
(1801-65) was champion at the coronation of George IV On that 
occasion, Henry Dymoke acted as champion m place of his 
father, the Rev John Dymoke, who was the rector of Scrivelsby 
The clergyman considered the office unfitting for a rector Henry 
was accompanied by the duke of Wellington and Lord Howard of 
Effingham, and the ceremony was earned out in great state 
Henry Dymoke was created a baronet, he was succeeded by his 
brother John, rector of Scrivelsby (1804-73), whose son, Henry 
Lionel, died without issue m 1875, when the baronetcy became 
extinct After the coronation of George TV the ceremony was 
allowed to lapse, but at the coronation of Edward VII H S 
Dymoke bore the standard of England in Westminster abbey 

See W Jones, Crowns and Coronations (1883) 

DYNAMICS. Two groups of bodies are said to be coupled 
when the influence of each group upon the other is appreciable 
There are many kinds of influence and so a general theory of ac- 
tion is complicated In this article simple cases are considered 
first, difficult ones later Dynamics is a theory of the differential 
equations of coupled systems The necessary modification of the 
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equations of free motion maj involve the addition of new eaua simplifying assumption that one body at least 


tions to fully describe the collisions, connections and constraints 
produced by the coupling In the formulation and solution of 
these equations the laws of mechanics (see Mechanics; play an 
important part When two bodies are in contact or are joined m 
some way, the nature of the coupling is manifest When there is 
electromagnetic or gravitational action between them the nature 
of the coupling is obscure, yet the idea of energy is useful m de 
riving relations for a set of electrified conductors and in many 
other cases of invisible coupling The aim in dynamics is to 
describe the configuration and motion of an interacting material 
aggregate by the values and rates of change of a suitably chosen 
set of co ordinates These final equations must be derived from 
prescribed initial values or conditions and a set of equations of 
motion which in one form of the theory express the rates of 
change of the co ordinates uniformly in terms of the co ordmites 
and the time at which these quantities are estimated The num 
ber of co ordinates is generally finite but may be large, as m the 
dynamical theory of gases It is often convenient to regard the 
total set of bodies as divided up into separate dynamical systems 
coupled together A system need not be restricted to a conserva 
tive one for which the total energy 01 total mass remains constant 
Force — In the search for equations which will describe ob 
served phenomena, mathematicians have used the idea of force 
to express the fact that terms in different equations are related 
Names such as mass, inertia and self induction have been asso- 
ciated with terms which are also in the equations of motion of a 
system when it is free, while other names have been associated 
with terms that describe the different types of forces or couplings 
between different systems Frictional and deflecting forces gen 
erally differ in character from attractions and repulsions Surface 
and body forces describe mathematically a supposed difference 
between contact action and action at a distance 
Change of Axes — With a change of axes of reference some 
terms may enter into the equations of motion or may disappear 
from them When local axes are used special names are given to 
forces which are definitely associated with the earth’s rotation 
about its axis Meteorologists speak, for instahee, of the deflect 
mg force of the earth’s rotation Centrifugal force is the name 
given to a certain type of term associated with rotation, not 
necessarily the rotation of the earth When a body moves and 
spins at the same time it is advantageous to follow the motion 
of a set of rectangular axes fixed in the body and to use angles 
introduced by Leonhard Euler (1761) to specify the relation of 
these axes to another set regarded as fixed 
The Problem of Several Bodies, — The difficulty of the prob- 
lem of three bodies was realized when Alexis Clairaut made his 
investigations of 1 743-50 on the motion of the moon under the 
influence of the attractions of the earth and sun, and when the 
great mathematicians of the iSth century devoted much time to 
lunar theory and to the perturbed motions of the planets Efforts 
to overcome the many difficulties led to development of analytical 
dynamics, a vast subject which now includes ballistics, celestial 
mechanics, dynamics of a particle, rigid dynamics and the theory 
of vibrations 

Theory of Impact — The simplifying assumption of a momen- 
tary contact between two bodies and a discontinuous transition 
from one state of motion to anothei was used by John Wallis and 
Christopher Wren in 1668 and by Christiaan Huygens m 1669 to 
work up mathematically the results of experiments on impact 
When laws of motion were formulated by Sir Isaac Newton the 
equations for this simple case contained only the inertia terms 
and expressed that each body moved uniformly before and after 
impact Supplementary equations for the transition expressed 
the law of conservation of the total linear momentum and an 
empirical relation between relative -velocities before and after 
impact involving a physical constant, the coefficient of restitu- 
tion An investigation of the complicated processes of contrac- 
tion and expansion in an actual impact was thus avoided In the 
dynamics of gases the simple theory of impact is insufficient and 
use is made of analysis for the two body problem 
Dynamics of a Particle.— -In this subject use is made of the 


parison with one of the others that it mav be Lreated is a mass 
point or particle The motion of a projectile under gravity pro- * 
vided one important problem and a second one came when 
Johannes Kepler mnounced his three laws of planetary motion 
early in the 17th century and Newton derived them bv solving 
his equations of motion The law of areas expressed a principle 
now known in a general form is the principle of the conservation 
of angular momentum 

Another great problem was that of the motion of a pendulum, 
and when Huvgens tried to rendei the motion really isochronous 
by introducing a constraint, mathematicians studied the con- 
stiamed motion of a particle under gravity Surfaces and curves 
as guides received special attention and Huygens’ study or the 
cycloid as a guide was followed by the occurrence of this curve 
alone in the solution b> Jacques Bernoulli of a problem of iso 
chromsm proposed by Gottfried Wilhelm Leibniz 
The curve of swiftest descent sought by Jacques Bernoulli was 
found by his brother Jean to be also a cycloid Mathematicians 
became much interested m minimum problems A principle of 
least time was formulated bv Pierre de Fermat and a principle 
of least action was announced by Pierre Maupertuis, elucidated 
by Euler and Joseph Louis Lagnnge and finally included in the 
more comprehensive method of William Rowan Hamilton 
Theory of Vibrations — A third important simplifying as- 
sumption was introduced by Brook Tavlor about 1715 when he 
discussed the vibration of a stretched string by a theory of small 
oscillations This gave for the periodic motion a linear differential 
equation with end conditions which determined the different pos 
sible modes of vibration Jean Bernoulli learned the analysis 
enthusiastically and started a general theory of small oscillations 
which was developed by his son Daniel and his compatriot Euler 
who, with Maupertuis, form a celebrated trio of his pupils The 
famous problem of the light string loaded at equal intervals was 
most useful in illustrating the effects of coupling and the relation 
between the number of particles and the number of independent 
modes of vibration When the string hung from, a fixed point 
and vibrated about a vertical position it was a compound pendu- 
lum and its oscillations m the limiting case of many loads became 
those of a heavy chain Much attention was given to this prob- 
lem by Joseph Louis Lagrange in his Mecaniqne Analytique of 
1788 Similar analysis has been developed for acoustical, electri 
cal and mechanical filters The theory of small oscillations is of 
much importance in the study of vibration dampers for engines 
and of the torsional oscillation of shafts 
Steady Motion — A fourth simplifying assumption suggested 
by Newton’s work became important m 1738 when Daniel Ber- 
noulli considered the steady motion of a fluid His relation be- 
tween velocity, density and pressure along a stream line was much 
like a statement of the principle of the conservation of energy 
Steadily rotating gravitating fluid occurred in the tidal theory of 
Cohn Maclaurm (1742) and in the theory of the earth’s figure of 
Alexis Clairaut (1743) Maclaunn’s idea of level surfaces was 
made more definite by Clairaut’s use of a force function V con- 
stant on such surfaces and related to the pressure p by equations 
now known as the fundamental equations of hydrostatics The 
rotating system is, in fact, static relative to a set of moving axes 
Rigid Dynamics — Interest in the dynamics of a rotating pro- 
jectile was aroused by the publication in 1743 of New Principles 
of Gunnery by Benjamin Robbins The German tianslation by 
Euler with comments was translated into French and English 
In 1743, J le Rond d’Alembert gave in his Traiti Dynamique 
H form of the principle of virtual work which now bears h?s name 
(see Mechanics) In the applications each small part of a rigid 
body is regarded as a dynamical system with its own mass and 
equations of motion There is supposedly a cancellation of in- 
ternal forces when the individual equations of motion are com- 
bined so the final equations for the whole body contain only iner 
tia terms and resultants of body and surface forces The equa- 
tions of moments, however, involve resultant couples and inertia 
terms having factors known respectively as moments of inertia 
about the co ordinate axes and products of inertia about pairs of 
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co ordinate planes Principal axes chosen so that the products of 
inertia vanish are usually suitable moving axes for the specifica 
tion of the motion of a spinning body Rates of turn (wi, w , w 3 ) 
about these axes that will give just the right spin at each moment 
are connected with the moments ( L , M, N ) of the driving couple 
by Euler’s equations 

Awi'~ (£— C)w- iV3 =L, Bw 2 '—(C—A)w 3 wi=M, Cw-‘— 
(A-B)wi W 2=N, 

where A, B, C are the moments of inertia about the principal axes 
Suitable extensions of these equations for a body with one point 
fixed give the motion of an arbitrarily moving rigid body and are 
most useful in the dynamics of the ship, locomotive, aeroplane 
and balloon The influence of a ship’s motion on the rate of a 
watch led m 1765 to the gimbal suspension of a marine chronom- 
eter (see Chronometer) and when this mode of suspension was 
extended to a flywheel in 1810 (see Gyroscope) the general 
equatiohs became still more important Simeon D Poisson added 
to the theory of moving axes in his TraitS de Micantque (2 vols , 
1811 and 1813) in which he derived Euler’s equations and m later 
work on the deviation of falling bodies and projectiles caused by 
the rotation of the earth The full significance of the terms m the 
equations of motion that are introduced by this rotation was indi- 
cated by Gaspard G de Conolis in 1835 The motion of a rigid 
body about a fixed point was repiesented geometrically by the 
rolling of an associated ellipsoid in a fixed plane in Louis Poinsot’s 
Thiorie Nouvelle de la Rotation des Corps of 1834 which was re- 
published in 1851 when Foucault’s experiments with the gyroscope 
created great interest m the subject 
Lagrange’s Equations — In the theory of small oscillations 
the force function V is regarded as a potential energy which is a 
minimum and zero in a state of equilibrium specified by zero val- 
ues of a set of generalized co ordinates q 1, qz, , q n In a dis- 
turbed state V is represented approximately by a positive quad- 
ratic form in gi, qz, , q a while the kinetic energy T is expressed 
as a homogeneous quadratic form m the rates of change q', q/, 
, Qn of the generalized co ordinates Lagrange then found 
that the equations of motion in the generalized co-ordinates are 
identical with equations derived by the calculus of variations 
from a time integral of the quantity L = T—V The equivalence 
of these variational equations with the usual equations of motion 
in Cartesian co ordinates Jias been proved by actual change of 
variables for a very general type of dynamical system even 
though some of the equations of transformation express condi- 
tions of constraint Indeed, in choosing g\, q t , , q the aim is 
to satisfy the conditions of constraint automatically Thus, for 
a particle constrained to move on a surface 

*“/(?i> Qt), y“S(?i- Qt), 2 =A(?i, Qi) 
the parameters qi, q% may be used as generalized co-ordinates 
which are two in number instead of three Since V depends only 
on v, y and 2 it is a function of qi, qi while T is a quadratic 
function of q', q% with coefficients depending on q, and q t 
Lagrange’s equations are then 

(d £dt) < 3 Lf 3 q/)-c)L/aq r = 0 , r-i,a 
The p-rticlci vnd the surfuc form 1 coupled -as'liii but the sur- 
face is Ire did 1 ‘-o mi-axc tbit 11 •- mouun mix be m glided 

In guicnl, L is called the ki'itl c potent id and n the num- 
ber of degrees o r fru don of the dx ramie il sx stem L some turn s 
hix >n import ml plus cal significant e Thus 111 tie work ol Ylfrid 
Clibsch (1850' on \ initmnal principle-, in hydiodxinmus L is 
a piesgun initgril 

Perturbations and stability —Trom 1770-18*0 I'mie 
Sntion dt Laplace enriched dummies b\ work on ulestn! nn- 
cbmics, the tide-, and the stability of tin >-ohr xvsUtn De\e! 
oping earlier work of Cloiraut, d Alembert, Euler and Lagrange 
on the theory of perturbations, Laplace modified the existing the 
ory of forced oscillations by supposing the free vibrations of the 
mechanical system to be damped whether they were vibrations 
about a state of equilibrium or about a state of steady motion 
Attention was then fixed on the final periodic state sustained by 


the periodic driving force A resulting dynamical theory of the 
tides partially justified the older equilibrium theory The theory 
of forced oscillations of a system with natural damping is quite 
important in the theory of structures and in the theory of electric 
circuits In acoustics it forms a basis for the theory of resonators 
and the theory of reverberation 

Laplace considered the possibility of the occurrence of secular 
terms (with factors linear m the time) m the solution of the dy- 
namical equations for the solar system Such terms would imply 
a continued departure from an existing state of motion or insta 
bihty He showed that the solution of a linear difterential equa- 
tion with periodic coefficients is not generally periodic His approx- 
imate solution with secular terms was replaced eventually by 
terms with exponent tl factors, 1 result which was generalized in 
1883 (Amt-ales Bcolc Normale, Paris) by Gaston Floquet La- 
place’s work on the solar system was continued by George Wil- 
liam Hill about 1873 and was applied about 1883 to the problem 
of maintaining acoustical vibrations by John William Strutt 
(afterwards Lord Rayleigh) The conditions under which periodic 
or undamped natural vibrations can occur are now important for 
the production of sound, radio waves and other useful effects A 
knowledge of these conditions is important also in the design of 
aircraft, locomotives, ships and all kinds of controls 
Stability was much studied when the development of the steam 
engine emphasized the need of regulation The centrifugal gov 
emor of Huygens for the legulation of clocks, modified for 
water wheels and windmills, was adapted to the steam engine by 
James Watt (1788) after his flywheel of 1782 gave insufficient 
safety Modifications of the centrifugal governor included springs 
or frictional devices such as the ring of Joseph von Fraunhofer 
or the dashpot of Sir George Airv The theory of Airy (Mem , 
Roy Astron Soc London, 1840) and James Clerk Maxwell 
( Trans , Roy Soc London, 1868) for existing governors required 
conditions that each root of an algebraic equation should have a 
negative real part Edward John Routh expressed the conditions 
in a useful form and m 1877 gained the Adams prize for his 
Treatise on the Stability oj Motion Further important applica 
tions of the conditions were visualized in 1893 (Schwetzensche 
Bausettung), when Aurel Stodola worked on the regulation of 
water turbines and m 1895 (Math Ann ) when Adolf Hurwitz 
expressed the necessary and sufficient conditions in detenmnantal 
form The conditions for equations up to the eighth degree oc- 
curred in studies of the stability of arc lights, aircraft, locomo 
tives, electrical machines and coupled gyroscopes 
Kinetic stability imposed by gyroscopic forces or oscillations 
was studied by William Thomson (later Baron Kelvm of Largs) 
and Percy Guthrie Tait m their Natural Philosophy Later work 
by Paul Appell (1904), Sir Horace Lamb (Proc , Roy Soc Lon- 
don, 1908), Andrew Stephenson (Phil Mag, 1908) and Emile 
Jouguet (Comptes Rendus Acad Set , Pans, 1931) should be men 
tioned Jouguet has continued Stodola’s work on the secular 
stability of the rotors of turbines 
An important paper on stability was published by Alexander 
Liapounoff in 1892 and was translated into French (Annales, 
Univ Toulouse, 1904) In 1902 lie gave applications to the ro- 
tating gravitating mass of fluid whose stability was being exam 
med by Henri Poincare and Sir George Darwin 
Analytical Dynamics —The powerful analysis developed foi 
dynamics is now a necessary equipment of many research workers 
in dynamical astronomy, statistical mechanics and chemical phys- 
ics One important step was the use by Poisson and others of the 
notation p r =dL/dq r ' for the components of generalized mo- 
menta which occur in Lagrange’s equations Poisson added much 
to the theory of these equations and, like Lagrange, introduced a 
bracket symbol for a sum of functional determinants The Poisson 
bracket (11, v) is formed from any two functions of the set of 
variables (91,172, , q n ,pi,pz, , p n ) and each determinant is 

taken with respect to a pair of variables such as ( q r ,p r ) having 
the same index r Poisson’s brackets are useful m the formulation 
of the necessary and sufficient conditions that a transformation of 
variables from (pr,q») to (Pr,Q*) may be a contact transforma 
tion, a type much used m dynamics, optics and the theory of 
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compressime nuicis in 1809 Poisson found that his bracket ^ 
pression sometimes derived a new integral of the equations of 
motion from two known integrals This theorem played a role 
in the new dynamics created by William Rowan Hamilton m 1834 
when he extended to dynamics his successful use of a character 
istic function and a partial differential equation m geometrical 
optics 

Hamilton’s Canonical Equations —For a conservative sys 
tem Hamilton’s canonical function (Trans of the Royal Irish 
academy, Dublin, 1834-35) 

B^Zprqr'-L 

is the total energy T+V When m H the quantities g,' ate ex 
pressed in terms of the p’s and q’s by means of the equations de 
fining the p’s it is found that with arbitrary variations bp r 5 g r 
of the 2ti quantities pr,q t} 3 " 

#=£(?/ Sp,—p r ' Sg r ) 
or 

q r '=dH/apr', pr=~dHldq r , r=i,2, , n 

These 2n equations of the first order may be contrasted with 
Lagrange’s n equations of the second order While Lagrange’s 
equations may be used to describe the motion of a representative 
point in a space S„, Hamilton’s canonical equations give the mo 
Lon of a representative point in a space S u This second repre 
sentation was used successfully m the kinetic theory of gases by 
Ludwig Boltzmann (1868 & 1871) and m statistical mechanics 
by Willard Gibbs (1902) who called the integral 

S dpi , dpi dp n dq\ dqi dq n 

the extension in phase, and interpreted a theorem of Joseph Liou 
\ille ( Journal de Mathematiques Pures et Apphqnees, 1838) as a 
conservation of extension in phase for an element of phase space 
moving with the dust of representative points 
The Hamilton Jacobi Partial Differential Equation— An 
important feature of Hamilton’s dynamics is that the canonical 
equations are associated with a partial differential equation 
dS/dt+H(q r> dS/dq r ) = 0 

in the n-f 1 independent variables q h qi, , q n ,t The function 
H on the right depends on q h qi, , q n and the n partial denva 
tives of H with respect to these variables This equation and the 
associated canonical equations are of great importance in quantum 
theory, celestial mechanics and statistical mechanics 
There are many ways of solving a partial differential equation 
of the first order and any method which furnishes a complete 
integral 

S-S(q t , q 2 , , q n , ai, a 2 , , an, i) 

containing n arbitrary constants ai,o 2 , , a n , can be used with 
advantage to form equations 

pr^dS/dqr.b^-dS/dar 

expressing the a’s and b’s m terms of the variables p r , q t , t and 
incidentally providing solutions of the canonical equations Fur- 
thermore, the transformation from the quantities ( q r ,p r ) to the 
quantities (a r ,b , ) is a contact transformation, being characterized 
by a relation of type 

lM«r = YyPrdqr - Hdt—dS 

Contact transformations play a large part m analytical dynamics 
and in 1895 Sophus Lie pictured the motion of a dynamical sys- 
tem as a succession of infinitesimal contact transformations In 
the theory of perturbations H may be replaced by a new func- 
tion H-\-K where If is a “perturbation function ” The new varia- 
bles (a r -\-J'a„ 6 r +y6 r ) aie then related to K by the equations 
fa r =dKldb t , fb t =-BKIda r 
and vary during the motion if K is not constant This exhibits the 
perturbed orbit as the gradual modification of an orbit within the 
group of orbits appropriate to the unperturbed system This form 
of solution is particularly important when K is small in com 
panson with E 

When a dynamical system is specified by a system of differen 
tial equations of type 


y/ = FrU, 12, ,-%,!) f»i, 2, ,n 

as in the work of Hamilton, Liapounoff, Poincare and George D 
Birkhoff, the eventual behaviour for large values of t is needed 
Poincare uses the term “stability a la Poisson” for a particular 
type of stability which has been exemplified by the studies of 
Jean Chazy, Pans ( Comp/es Rendus Acad Sci , Ann Ecole Nor- 
male, 1921) on the eventual behaviour 111 the problem of three 
bodies Birkhoff’s idea of recurrent system (Bull Soc Math , 
France, 1912) is helpful in elucidating this behaviour In this 
order of ideas there is an important ergodic theorem which is use- 
ful in the kinetic theory of gases The idea of an adiabatic m- 
vanant has also become prominent and its relation to dynamics is 
well presented m an addiess by Tullio Levi Civita (I Math 
Phys , Mass Inst Tech , 1934) 

The Principle of Safety First — A curve in S„ for which 
Lagrange’s differential equations are satisfied may be called a 
“natural orbit" and compared with a neighbouring curve or orbit 
for which the differential equations are not satished to ascertain 
if a particle moves so as to avoid blows as far as possible and get 
minimum action In Hamilton’s principle contemporaneous points 

are compared, S denoting a legitimate variation, sf * 1 Ldt = o 
*/to 

A form of this principle, much used by Jacobi (1836), produced 
interest in the deduction of physical equations from variational 
principles In electrodynamics, Tranz Neumann and Rudolph 
Clausius were pioneers In 1864 James Clerk Maxwell used La- 
grange’s equations to formul ite equations of the electromagnetic 
field The view was tentatively adopted that a theory based on a 
general variational principle was dynamical but opinions differed 
regarding the generality of different proposed principles The prin- 
ciple of virtual work introduced by Jean Bernoulli and extended 
by d’Alembert, was used bv Lagrange as a foundation for the 
whole of mechanics When Carl Friedrich Gauss (1829, ‘ J f d 
reine und angewandte Mathematik,” Werke, vol 5 ) introduced his 
principle of least constraint, Hamilton, his principle of varying 
action and Heinrich Hertz, his geometric principle (Werke, 1895) 
there was some choice m the meaning of the word dynamical 
Favourite variational principles lost some of their appeal when 
Routh (1873) pointed out that Lagrange’s equations require modi- 
fication for a rolling motion — that is, for a nonholonormc system, 
m the terminology of Hertz , 

About 1880, however, Jacques and Pierre Curie (Paris, Compter 
Rendus Acad Set, Oeuvres, P Curie; found that electric charges 
form on certain compressed crystals, and in 1881 Gabriel Lipmann 
suggested that dynamically there should be a reciprocal effect in 
which compression is produced by electric charge When this was 
discovered the view prevailed that relations between many physi- 
cal phenomena may be found by studying the properties of the 
single function L Joseph Larmor (Math & Phys Papers, 1884) 
proposed least action as fundamental in both dynamics and phys- 
ics Joseph John Thomson (1886) applying dynamics to physics 
and chemistry found many reciprocal relations Albert Einstein, 
Erwin Schrodinger, Charles Darwin and many others used least 
action to justify general equations for new theories of gravitation 
and quantum mechanics Yet doubts are felt The diffusion of 
heat or matter, the propagation of waves and all dissipative proc 
esses introduce difficulties unless a system losing matter or en- 
ergy is regarded as incomplete The difficulties regarding non 
holonomic motion have been further discussed by Norman Mac- 
leod Ferrers (Quart / of Pure and Applied Math , 1873), Carl 
Neumann (Sachsiscke Akad derWissenschaften Sitzungs benchte, 
Leipzig, 1888), George Hamel (Zeitschnft fur Mathematik und 
Physik, 1904), Otto Holder (K Ges d Gottingen Nachnchten 
Math Phys Klasse, 1896), Paul Appell (1903), Philip Jourdam 
(Quart J of Pure and Applied Math , 1904) and E Delassus 
(19x3) Ferrers was the first to publish Routh’s modification of 
Lagrange’s equations 

(d/dt) (dL/dq/) -dL/dq T ='Z\.A l„ 
where the nomntegrable equations of connection are ^A„q r r =0 

Mixed Equations — Routh also formed a function R resem- 
bling L for some freedoms and H for others If primarily - , 
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R = L-tPrqr‘ 

nd R is later expressed in terms of pi p*, , Pm, q'm+i, 

fm+z, } q'n, qi, Q-i, , q n , then 

R= Z (pr'Sq r -q T 'op,.) + T.^(pMr+Pr'oq,) 
q r ' = —dR/dp r , pr =dR/dq r , r= 1,2, ,m 
p r =dR/dq T ', p r '=dR/dq T r=w+i, m+a, , n 

The first m equations are Hamiltonian with R m place of II, the 
others aie Lagrangian with R in place of L “Routh’s function” 
R was used by Routh when L does not involve qi, Qi, , q«t 
explicitly but does contain q\, q-/, , q m ' Then pi, pi, , 

pm remain constant during motion and qi, q%, , q>n are called 

ignorablq or cvclic co ordinates The method is useful for the 
gyroscope and top The dynamics of systems with gyroscopic 
coupling is important m the theory of control 
Dissipative Systems — In 1873 Lord Ravleigh wrote the equa- 
tion of damped vibration 

mq”+kq'+sq=f(t) 
in the generalized Lagrangian form 

dp/dt-dL/dq+dF/dq'=f(t) 

T-V=L=\m{q'Y-\sq\ p=dL/dq’, F=iA(g') J 
and called F the dissipation function The idea was extended to 
n variables qi, q , , q n and to functions T, 1 ', E expressible 

as quadratic forms homogeneous in q/, q>, g/ respectively 
Terms implying mass coupling, frictional coupling and spung 
coupling then appeared in the equations of motion as m the gen- 
eral equations for a system of electric circuits 
Various couplings, particularly those of frictional type, have 
been much studied, particularly m Germany, the United States 
and England on account of applications to scientific instruments 
and the stabilization of ships and aeroplanes 
The question whether dissipative dynamical systems can be 
derived from variational principles of the favourite type has been 
disputed Principles which give additional equations are easily 
found by using multiplied forms of the desired equations added 
together under the integral sign Thus the foregoing equation for 
q and the additional equation 

mQ"— kQ'+sQ=o 
may be derived from the principle 

5 ] Q[mq"+ 6 q'+sq—f(t)]dl=o 

J to 

Q — qc kl is a solution of the additional equation when q satisfies 
mq"+kq'+ sq — 0 and in tins case insertion of the value of Q in 
the principle permits a reduction to the form 

S f [sg t -ni(g') , ]c M dt=o 

JU 

Bodies of Variable Mass, — Of interest now for rockets, this 
subject was treated extensively m 1897 ( Fortschritte d Math ) 
by J Meschtschersky who refers to eirher work by Arthur 
Cayley, Hugo Gylden and Hugo von Stehger Variation of mass 
of a balloon 111 flight, owing to loss of ballast was an early prob- 
lem of practical importance, others occurred in astronomy R 
Lclmiann-h ilhes (1898) considered a type of motion m which 
the central attracting mass varies slowly in proportion to the 
time The orbit was a shrinking tlhpse of constant eccmtndty 
Poincatf found similar results for a planet of slowly varying mass 
More general results were obtained h> Carlo Maderm (Acad 
taneei, Rome, 1921) and bv Edgar Odell Lovett (ibid , 19*2) 
and Giuseppe ArmeUmi (ibid , loss') the latter being interested 
chiefly in a planet gaming mass fey accretion H Vogt (1925) 
directed attention to the problem of the binarv star, whose youth 
ful members lose energy fast by radiation, as observations seemed 
to indicate that the relative orbit of such a pair is less in size 
and eccentricity than the corresponding orbit for older stars of 
similar masses This hard problem induced Armelhm to investi- 


gate special cases and Levi Civita indicated the relation of the 
problem of variable mass to the theory of adiabatic invariants 
Bibliocraphy — A Haas, Introduction to Theoretical Physics (Lon 
don, 1924) , G Joos, Theoretical Physics (London, 1934) > W F Os- 
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DYNAMISM (Gr Siivapus, power), is the name coined by 
A Van Gennep for that attitude of the primitive mind towards 
the sacred or occult which involves a prevailing sense of its pe 
culiar power or mam He is careful not to impute to the savage 
a theology m which any clear distinction is drawn between the 
impersonal and the personal aspects of the divine — as contrasted 
with adv meed religion, which, as may be seen in Buddhism and 
Christianity respectively, may emphasize the one aspect almost 
to the exclusion of the other — but suggests dynamism as a term 
that may be used for classifying any phase of primitive religion m 
which mam, rather than soul or moral personality, receives em- 
phasis as the leading attnbute of that which is worshipped 


Bibliography — A Van Gennep, Les Rites de Passage (1909) , Rev 
E W Smith and Capt A M Dale, The Ila-speaking Peoples of 
Northern Rhodesia (1920) ( See also Mana, Animatism, Animism ) 
(R R M) 


DYNAMITE, a high explosive consisting essentially of nitro- 
glycerine absorbed m an inert solid material in order to reduce its 
sensitivity to shock The most frequently used absorbent is kie 
selguhr (an infusorial earth), and an average composition is mtro- 
ghcerine 75%, kieselguhr 23% Gelatine dynamite consists of 
nitroglycerine 75%, nitrocellulose 6%, potassium nitrate 16%, 
and small quantities of wood meal and chalk (See Explosives ) 
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DYNAMO-ELECTRIC MACHINES see Electric Gen 
erator, Motor, Electric, and Electricai Articles 
DYNAMOMETER, an instrument for measuring foice ex 
eited by men, animals and michmes (Gr dvvafu s, stiength, and 
uerpov, a measure) The name has been applied genii ally to all 
kinds of instruments used in the measurement of a force, as foi 
example electric dvnamometers, but the term specially denotes 
apparatus used in connection with the measurement of work, oi 
m the measurement of the hoisepowtr of engines and motors If 
P represent the av erage value ot the component of a force in the 
direction of the displacement, s, of its point of application, the 
product Ps measures the work done during the displacement 
When the force acts on a bod> free to turn about a fixed axis 
only, it is convenient to express the work done by the trans 
formed product T8, where T is the average turning moment or 
torque acting to pioduce the displacement 8 radians The ap- 
paratus used to measure P or T is the dynamometer The factors 
i or 5 are observed independently Apparatus is added to some 
dynamometers by means of which a curve showing the variations 
of P on a distance base is drawn automatically, the area of the 
diagram representing the work done, with others, integrating 
apparatus is combined, from which the work done during a given 
interval may be read off directly It is convenient to distinguish 
between absorption and transmission dynamometers In the first 
kind the work done is converted into heat, in the second it is 
transmitted, after measurement, for use 
Absorption Dynamometers —Baron Prony’s dynamometer 
(Ann Ckim Phys 1821, vol 19), which has been modified in 
various ways, consists in its original form of two symmetrically 
shaped timber beams clamped to the engine shaft When these are 
held from turning, their frictional resistance may be adjusted by 
means of nuts on the screwed bolts which hold them together 
until the shaft revolves at a given speed To promote smoothness 
of action, the rubbing surfaces are lubricated A weight is moved 
along the arm of one of the beams until it just keeps the brake 
steady midway between the stops which must be provided to hold 
It when the weight fails to do so The general theory of this kind 
of brake is as follows — Let F be the whole frictional resistance, r 
the common radius of the rubbing surfaces, W the force which 
holds the brake from turning and whose line of action is at a 
perpendicular distance R from the axis of the shaft, N the revolu 
tions of the shaft per minute, <a its angular velocity in radians per 
second, then, assuming that the adjustments are made so that the 
engine runs steadily at a uniform speed, and that the brake is 
held still, clear of the stops and without oscillation, by W, the 
torque T exerted by the engine is equal to the frictional torque 
Fr acting at the brake surfaces, and this is measured by the 
statical moment of the weight W about the axis of revolution, 
that is— 

T=Fr=WR (1) 

Hence PER measures the torque T < 

If more than once force be applied to hold the brake from turn- 
ing, Fr and therefore T, are measured by the algebraical sum of 
their individual moments with respect to the axis If the brake is 
not balanced, its moment about the axis must be included There- 
fore, quite generally, 

T= 2 WR (2) 

The factor 6 of the product TO is found by means of a revolution 
counter The power of a motor is measured by the rate at which 

it works, and this is expressed by in foot-pounds 

per second, or — ■ in horsepower units The latter is com- 
’ 33.000 F 

monly refeired to as the ‘‘brake horsepower ’’ The maintenance 
of the conditions of steadiness implied m equation (1) depends 
upon the constancy of F, and therefore of the coefficient of 
friction y between the rubbing surfaces The heating at the sur 
faces, the variations in their smoothness, and the variations of 
the lubncation make y continuously variable, and necessitate 
frequent adjustment of W or of the nuts J V Poncelet (1788- 
1867) invented a form of Prony brake which automatically ad 
justed its grip as y changed, thereby maintaining F constant 


The principle of the compensating bribe devised b> T G 
Appold (,1800-1865) is shown m fig 1 A flexible steel band lined 
with wood blocks, is gripped on the motor flywheel or pulley by 
a screw A, which, together with W, is adjusted to hold the brike 
steady Compensation is effected b> the lever L inserted al B 
This has a slotted end, engaged by a pm P fixed to the irammg, 
and it will be seen that its action is to slacken the band if the load 



Fig 3 — THOMSON SELF ADJUSTING BRAKE 

tends to rise and to tighten it m the contrary case The external 
forces holding the brake from turning are IV, distant R from 
the axis, and the reaction, Wi, sa>, of the lever against the fixed 
pm P, distant R from the axis The moment of ]Vi may be posi- 
tive or negative The torque T at any instant of steady running 
is therefore { WR±WxRi] 

Lord Kelvin patented a brake in 1858 (fig 2) consisting of a 
rope or cord wrapped round the circumference of a rotating wheel, 
to one end of which is applied a regulated force, the other end 
being fixed to a spring balance The lopes are spaced laterally 
by the blocks B, B, B, B, which ilso serve to prevent them from 
slipping sideways When the wheel is turning in the direction 
indicated, the forces holding the band are still W, and P, the 
observed pull on the spring balance Both these forces usually 
act at the same radius R, the distance from the axis to the centre 
line of the rope, m which case the torque T is (IV — P)R, and con- 
sequently the brake horsepower is — — When y 

3 j>°o° 

changes the weight W rises or falls against the action of the spring 
balance until a stable condition ot running is obtained The ratio 
W e 

— is given by e > L , where e = 2 718 , y is the coefficient of friction 

and 6 the angle, measured in radians, subtended by the arc of 
contact between the rope and the wheel In fig 2 P, 0 = 2 w The 
ratio W/P increases very rapidly as 8 is increased, and therefore, 
by making 8 sufficiently large, P may conveniently be made a 
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small fi action of If', thereby renderin errors of observation 
of the spring bahnic negligible Thus this kind of brake though 
cheap to make is when 6 is hrge enough 111 exceedingly accurate 
measuring instrument, readily applied md easily controlled 

It is sometimes necessiry to use ratter to keep the brake wheel 
cool Engines specially designed toi testing ire usually provided 
with a brike wheel haring a Hough sliiped nm Witcr trickles 
continuously into the tiougli and the ecntrifugil iction holds it 
is in inside lining agunst the rim where it slow ly evaporates 
Tig 3 shows a band brike invented by Janies Ihomson, suit 
able for testing motors exciting a constant torque (see Engi 
ncertm Oct 2., 1SS0) lo niiintun constant, conapensition 
for vina Lion of n is mule by inversely v trying 0 4 and B 

ire fast and loose pulleys, md the brike band is placed partly 
over the one md pirtlv over the other Weights 11 and hi are 
adjusted to the torque The band turns with the faot pulley if 
IX ineieise thereby slightly turning the loose pullcv, otherwise at 
rest until 0 is adjusted to the new v due of g This form of 

brike was also invented independently hy J AML Cirpentier, 
md the principle iia-' been used in the Raffard brake A selt 
compensating brake of another kind bv Marcel Depiez, was 
described with Carpentier’s m 1880 (Bulletin de la soaiti d’en 
county mint Pans; W E Ayrton and J Terry used a band or 
rope hr ike m which compensation is effected by the pulley drawing 
in or letting out a part of the band or rope which has been 
roughened or in which a knot has been tied 
In an effective witer brake invented by W Troude (see Proc 
Inst M r , 1877), two similai cistmgs A and B, each consisting 
of a boss and circumferential annular channel, are placed face to 
face on a shaft to which B is keyed, A being free (fig 4) A ring 
tube of ellijitical section is thus formed Each channel is divided 
into a scries of pockets by equally spaced vanes inclined at 45° 
When A is held still, and B rotated, centrifugal action sets up 
vortex currents in the water m the pockets, thus a continuous 
circulation is caused between B and A, and the consequent changes 
of momentum give rise to oblique reactions The moments of the 
components of these ictions and reactions m a plane to which the 
mas of rotation is at right angles are the two aspects of the torque 
acting, and therefore the torque acting on B through the shaft is 


meisurcd by the torque required to hold A still Fraude con- 
structed a brike to tike up ->,000 hp at 90 rpm by duplicating 
this apparatus This replaced the propeller of the ship whose 
engines were lo be tested and the outer rasing was held from 
turning by a suitiblc arrangement of levers carried to weighing 
app ir itus conv emently disposed on the whart 1 he torque corre 
spondmg to a 000 hp at 90 rpm is 116,772 footpounds, and a 
brike s ft in diameter gave this resistance Thin metal sluices 
were arringed to slide between the wheel and casing, and by their 
means the range of action could be varied from 300 hp at 120 
rpm to the maximum The form of the Eroude brake developed 
by Hcenan and Fioudc is widely used It is specially convenient 
for measuring the torque of high speed engines 
Osborne Reynolds in 1887 patented .a water brake (see Proc 
Inst C E , 99, p 167), using 1 roude s turbine to obtain the highly 
1 existing spiral vortices, and irranging passages in the casing for 
the entry of water it the hub of the wheel and its exit at the 
circumference Water enters at E (Jig 5) and finds its wav into 
the interior of the wheel, A, driving the nr in fiont of it through 
the air passages K, R Then following into the pocketed chani 
bers Vi, V>, it is caught into the vortex, and finally escapes at the 
circumference, flowing awav at T The airways k, k, in the fixed 
vanes establish communication between the cores of the vortices 
and the atmosphere From l to 30 hp may be measured at 
too rpm by a brake wheel of this kind 18 in in diameter Tor 
other speeds the power varies as the cube of the speed 
The casing is held from turning by weights hanging on an at 
tached arm The cocks regulating the water are connected to the 
casing so that any lilting automatically regulates the flow, and 
therefore the thickness of the film in the vortex In this way the 
brake may be arranged to maintain a constant torque, notwith- 
standing variation of the speed InG I Alden’s brake (see Trans 
4 tner Soc Eng, vol xi) the resistance is obtained by turning a 
cast iron disk against the frictional resistance of two thin copper 
plates, which are held in a casing free to turn upon the shaft, and 
aie so arranged that the pressure between the rubbing surfaces is 
controlled, and the heat developed by friction earned away, by 
the regulated flow of water through the casing The torque 
required to hold the casing still against the action of the disk 
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measures the torque exerted by the shaft to which the disk is 
keyed 

Transmission Dynamometers —The essential part of many 
transmission dynamometers is a spnng whose deformation in 
directly measuies the magnitude of the force transmitted through 
it For man / kinds of spnng the change of form is practically 
proportional to the force, but the relation should always be 
determined experimentally Gen A J Morin (see Notice sur 
divers appareils dynamomitnques, Pans, 1841), in his classical 
expeiiments on traction, arranged his apparatus so that the 
change in form of the spring was continuously recorded on a 
sheet of paper drawn under a style For longer experiments he 
used a “Compteur” or mechanical integrator, suggested by J V 
Poncelet, from which the work done dunng a given displacement 
could be read off directly This device consists of a roller of ra- 
dius r, pressed into contact with a disk The two are carried on a 
commor frame, so arranged that a change in form of the spnng 
causes a relative displacement of the disk and roller, the point 
of contact moving radially from or towards the centie of the disk 
The radial distance x is at any instant proportional to the force 
acting through the spring The angular displacement, 0 , of the 
disk is made proportional *'0 the displacement, s, of the point 
of application of the force by suitable driving gear If <20 is the 
angular displacement of the roller corresponding to displace 
ments, dd of the disk, and ds of the point of application of P, a, 

and C constants, then dtp=^L=- Pds=C Pds, and therefore 




Pds, that is, the angular displacement of the roller 


measures the work done during the displacement from Si to s 2 
The shaft carrying the idler is connected to a counter so that <f> 
may be observed Tne argular velocity of the shaft is proportional 
to the rate of working Monn’s dynamometer is shown in fig 6 
The transmitting spring is made up of two flat bars linked at their 
ends Their centres s h s 2 , are held respectively by the pieces A, B, 
which together form a sliding pair The block A carnes the disk 
D , B carries the roller R and counting gear The pulley E is driven 
from an axle of the carnage The dynamometer car used by rail- 
way engineers to measure the tractive resistance of trams is essen- 
tially a development of the Monn apparatus The pull exerted by 
the engine on the tram passes through a spring The deflection of 
the spring is earned through a mechanism to a pencil working on 
a drum driven continuously from the axle of the car itself The 
curve drawn by the pencil then shows the tractive force m terms 
ot the distance A second pencil electrically connected to a clock 
traces a time line on the diagram, with a kick at definite intervals 
of time A third pencil traces an observation lme m which a kick 
can be made at will by pressing any one of the electrical pushes 
placed about the car, and a fourth draws a datum line Other lines 
are also traced recording events of interest The spnng of the 
dynamometer car is usually made up of flat plates, spaced by dis- 
tance pieces nibbed into the plates at the centre and by rollers at 
the ends The draw bar is connected to the buckle, which is carried 
on 1 oilers, the ends of the spring resting on plates fixed to the 
under frame The gear opeiating the paper roll is driven from 
the axle of an independent wheel which is 
let down into contact with the rail when 
required This wheel serves also to meas- 
ure the distance travelled A Monn disk 
and roller integrator is usually connected 
with the apparatus, so that the work done 
dunng a journey may be read off A 
detailed account of a railway dynamom- 
eter car will be found m the Railway 
Engineer, Dec 1933 
In spring dynamometers designed to 
measure a transmitted torque, the 
mechan,cal problem of ascertaining the change of form of the 
spring is complicated by the fact that the spring and the whole 
apparatus are rotating together In the Ayrton and Perry trans- 
mission dynamometer or spring coupling of this type, the relative 



Fig a —traction dyna 
mometer 



angular displacement is proportional to the radius of the circle 
desenbed by the end of a hght lever operated by mechanism 
between the spnng connected parts By a device used by W E 
Dalby ( Proc Inst CE , 1897-98, p 132) the change m fonn of 
the spring is shown on a fixed indicator, which may be placed m 
any convenient position Two equal sprocket wheels, Qi, Q>, are 
fastened, the one to the spring pulley, the other to the shaft An 
endless band is placed over them to foim two loops, which dunng 
rotation remain at the same distance apart, unless relative angular 
displacement occurs between Qi and Q 2 (fig 7) as a result of a 
change m form of the spnng The change in the distance d is 
proportional to the change m the torque transmitted from the 
shaft to the pulley To measure this, guide pulleys are placed in 
the loops guided bv a geometric slide, the one pulley carrying a 
scale, and the other an index A recording drum or integrating 
apparatus may be arranged on the pulley frames 
Every part of a machine transmitting force suffers elastic defor- 
mation, and the force may be measured indirectly by measuring 
the deformation The relation between the two should in all cases 
be found experimentally G A Hirn (see Les Pandynamomhtres, 
Pans, 1876) employed this principle to measure the torque trans- 
mitted by a shaft Signor Rosio used a telephonic method to effect 
the same end, and mechanical, optical and telephonu. devices have 
, been utilized by the Rev F J Jervis- 
I Smith (See Phil Mag , Feb 1898 ) 
Frahm ( Zeitschnft des Verems 
deutscher, Ingemeure, May 31, 1902), 
during an important investigation on the 
torsional vibration of propeller shafts, 
measured the relative angular displace- 
ment of two flanges on a propeller shaft, 
selected as far apart as possible, by means 
of an electrical device ( Engineering , 
Feb 6, 1903) These measurements were 
utilized m combination with appropriate 
c coefficients of the material to find 
Fig 7 —dalby trans the horsepower transmitted from the en- 
mission dynamometer gmes a i on g s h a f t t o the propeller In 
this way the effective horsepower and also the mechanical effi- 
ciency of a number of large marine engines, each of several thou- 
sand horsepower, have been determined The method of deducing 
the power transmitted from observations based on the elastic defor- 
mation of the parts is specially useful m turbine dnven engines be- 
cause the steam engine indicator from which the indicated horse- 
power is calculated cannot be used with a turbine 
In the Thnng-Hopkinson torsion meter, the twist between 
points on a short length of the propeller is observed A cylindri- 
cal sleeve is gripped to the shaft at one end and is free from the 
shaft at the other end so that there is relative motion of twist be- 
tween the free end of the sleeve and the shaft This relative 
motion is utilized to give angular displacement to a mirror which 
reflects hght from a fixed souri e to a fixed scale and flashes an 
image to the scale once per revolution At moderate speeds the 
intermittent images appear continuous to the eye and so a con 
tinhous indication is given on the 
scale of the relftive twist of the 
ends of a length of shaft equal 
[ m length to the sleeve As the 
torque increases the twist in- 
creases and the angular displace- 
ment of the mirror increases and 
the indication on the scale shows 
the instantaneous amount of 
twist From the twist the torque 
in the shaft can be calculated 
In the Moulhn torsion meter 
I the relative twist of a defined 
Fig 8 -transmission dynamom length of the shaft is made to 
ETER alter the self-induction of a coil 

mounted upon and rotating with the shaft An alternating current 
is supplied to the coil through brushes and shp rings, and the varia- 
tion of this current depends upon the variation of the self-in- 





8 1 6 DYNAMOTOR— 

dilution of the coil co tint current v am turn is therein rehted to 
twist of shift Meters pheed in senes with the coil ire c ilibrited 
to read torque directly A description of this instrument will be 
tound in the first report of the Minne Oil Engine Trials com 
rmttee together with some records taken on the shift ot the 
“Sycamore when under Uni In the Tord torsion meter the 
n Ujcc (wist of a definite length oi shaft alters the hi gip on a 
t insfonnir mounted on the shift with the result that there is 
i \ in it ion of the e m f of the seconchiy circuit This variation is 
rilitcd to the twist ind therefore to the torque on the shift 

I he dilftrrnrt m the tensions in the driving md slick sides of a 
driving belt his bten mide the bisis of transmission dynamom 
cteis lor examples, reference miv be made to the \V Troude 
belt d>mmoim,t(r (Proc hut ME, i8sS) and to the Hefner 
VltcnecV dynmiometer (see Electrotcchmschcn Zeitschnfl, 
x8Sr, 7J 

Whin i shift is driven by means of gearing the driving torque 
is measured hv the product ot the resultant pressure P acting 
between the wheel teeth ind the radius of the pitch circle of the 
whei 1 fixed to the shaft Tig S, which has been reproduced from 



J White’s 1 Nino Century oj Inventions (Manchester 1S22) 
illustrates possibly the earliest application of this principle to 
dvnamoraetry The wheel D keyed to the shaft overcoming the 
resistance to be measured, ix driven from wheel N bv two bevel 
wheels L, L, tarried m 1 loose pulley K The two shafts though 
in a hue, ire independent A torque applied to the shift A cm 
be trmsmitted to D, neglecting friction, without change only it 
the central pullej K is held from turning, the torque required to 
do this is twice the torque transmitted 
The torque acting on the armature of an electric motor is neces 
sanly accompanied by an equal and opposite torque acting on the 
frame If, therefore, the motor frame is mounted so that it is 
free to turn, and it is prevented from turning by the application 
of 1 torque, this applied torque T, measures the armature torque 

The rate at which the motor is transmitting work is then- - - - -- 

55° 

H P , where n is tfco revolutions per second of the armature 
Electric dynamometers based on this principle vre widely used 
to measure the power of high-speed engines Fig 9 is an illustra- 
tion of the electric dynamometer coupled to the Ricirdo ex 
penruental gasoline engine Hie engine shift is eoupled to the 
armature ot the d> namo Hie dynamo frame is held in bull bearings 
only and is thus free to tiuu about the axis ot the armature shift At- 
tached to the dynamo frame arc tight anns 1 he irm to the hit tames 
a scale pan W and b hooked to 1 spring b dance suspended from a med 
support F and adjustable in position vertically hv the handwheel H 
The antt to the left is connected to the piston ot 1 dash pot P by the 
Vertical rod It hmall oscillations ire controlled by the dish pot \\ hen 
the engine is running tinder load w eights art added to \\ and the h ind 
wheel H is adjusted to keep the pointed end ol the arm it tlu eentre ol 
the scale on the fixed suppqrt lh» load, ikrtval from \V and the spring 
balance reading multiplied hv the pitpendieular distinu of its line ol 
action from the iris of revolution nitasuiis iht rcietion '1 agmed 
which the armature is turned A m whine designed hv T \V LimheMer 
to test the iffkicncv ot worm gem-, may be il o-.ul is a dwnmometcr 
since friitionti loss in 1 worm md wiiul is measured dirtetly In wugh- 
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mg the lciction the fuction pioduces A dcscuption of this interesting 
mirhme, set up in the Nationil Phvsicil laboratory will be found in 
Appendix Q of a paper entitled “Worm Gear,” read bcfoie the Inst! 
tulion of Automobile Engineers, Proceedings session 1912-11 
Bihuocraphy— W W Beaumont, “Dynamometers and Friction 
Biakcs ” Proc Inst CE,\ ol xcv (London, 1SS9) , E Brauer, “Uber 
Bremsdvmmomctcr mid Verwandte Kraftmesser,” Zeilschnjl des I er 
c ms diut ( her Ingenuure (bcrlm, 1888) , J J Flather, Dviiamomeler\ 
and the Ahasurement of Power (1891), F J Jervis Smith, FES, 
“Dynimomcters,” edited by C V Boys, FES (I ondon, 1913), J S 
Glen Pnmrose, “Dymmometer Car,” Engineering (June 23, 1920) , 
R G Batson and J H Hyde, “Mechanical Testing” (London, 1922), 
G \V Watson, “Recording Dynamometer for Tractois,” Engineering 
(June 30, 192-), “A New Fan Brake Dynamometei,” Automobile 
Engmeet (April 1923) (WED) 

DYNAMOTOR, an electucal machine which when set in 
motion by mechanic ti meins generates electricity, and which 
without any alteration, is capable of doing mechanical work when 
supplied with an electric current Its action is thus reversible 
(See Euxikic Generaior and Motor Electric ) 
DYNAPHONE, one of the latest additions to the resources 
of the modern orchestral composer Described, not too enlighten 
ingly, as “an appiratus for the emission of sound yvaves ” it 
Ins been utilized by the Trench composer, Arthur Honegger, 
in a ballet entitled Roses en metal 

DYNASTY, a family or line of rulers, a succession of sover 
eigns of 1 countiy belonging to a single family or tracing their 
descent to a common incestor (Gr Svvadda, sovereignty) The 
tcim is partial! irly used 111 the history of ancient Egypt as a 
convenient means of arranging the chronology 
DYNE, the unit of force 111 the centimetre gram second svs 
tern It is the force which, acting on one gram of mass, produces 
an acceleration of one centimetre per second per second It is i/g 
the grant itional unit of foice which is the weight of one gram of 
mass, g being the acceleration due to gravity (See Gram 
[Gramme], Mechanics, Physical Units) 

DYOTT, THOMAS W (1771-1861), US glass manufac 
turer was born in Lngland Nothing is known ot lus early life 
until lus irnval in the United States toward the end of the 18th 
century He soon established himself in Philadelphia, where 
he set himself up in what became an immensely successful shoe 
shining enterprise, the first of its kind in the city It is 
not known exactly when he entered the patent medicine business 
but in that field, too the enterpnsing Dyott was soon success- 
ful His medicines, with which he claimed to be able to cure 
til hum in ailments, were used throughout the entire United 
States About 1812 he took, with no authority but his own 
the title of doctor of medicine Dyott soon began to advertise 
the sile of bottles, as well as medicines, and about 18 rS he 
became the agent for a number of glass manufacturers There 
is some dispute about the year in which he first began to nianu 
f icturc glass himself, the date sometimes being put as early as 
1822, but in any case he probably did not purchase the Phih 
delphia and Kensington Glass Works until 1833 He enlarged 
and improved the plant and was soon manufacturing bottles of 
every description, introducing a number of designs which were 
later copied extensively and still later became collectors’ items 
Dyott’s downfall was caused by the failure of the bank he had 
established as a part of his model community, Dyottville, or, 
is it was sometimes called, lemperanceville, because Dyott 
would not h re any worker until he had taken a temperance 
pledge When the bmh filled in the late 1830s, Dyott was 
proelamud a 1 fraudulent bankrupt" and the Kensington works 
ftll into other lands while Dvott served a prison sentence He 
died 111 i.sfii 

DYRRACHIUM, Campaign op (48 n C ) Having destroyed 
Ponipev s povv ei m Spam Julius Caesar returned to Italy, and on 
Nov 28, 49 bc set sail from Ihundisium with seven legions for 
Palactie on the Ejmotic coast Landing on Nov 29, on Dec 2 
he hcided for Djrraehium which however, he filled to capture 
Though ntimineilly wetker than Pompey he succeeded in cutting 
him oil lrum this citv, and then to siteguird his convoys he drew 
1 eirtle ot Irene I ils ibout 16 mi m length round Pompcy’s army 
Two deserters troni Caesar's c imp lnformtd Pompey ot the weik 
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position in his defen.es, and acting on this information Pompey 
determined to attack his enemy’s left flank, which rested on the 
coast Caesar had built round Pompey s right flank a line of con 
travallation and one of circumvallation, between which was posted 
the ninth legion Pompey’s attack was made at dawn He landed 
a number of archers and shngers m rear of Caesar’s men, and 
while these broke into the unfinished works he attacked them m 
front with 60 cohoits The ninth legion, taken in front, flank and 
rear, broke in confusion and spread panic among the reinforce 
ments which had been sent out by Marcellmus, near whose camp 
Antony checked the Pompeians by a bold counterattack Caesar 
hearing of the disaster, moved rapidly with such cohorts as he 
could collect toward the scene of action, only to find that Pom 
pey had established a new camp on his own original left flank 
Nothing daunted, Caesar entrenched his men opposite to Pom- 
pey and attempted to turn Pompey's left flank, but the attack 
failed In this battle Caesar suffered a severe defeat, and not only 
were his losses considerable, but his loss of prestige was almost 
disastrous to his cause Caesar’s operations throughout this cam 
pngn, though daring in the extreme, were essentially faulty By 
attempting to enclose a numerically superior adversary he was 
strong nowhere, and had Pompey known how to win victory as 
well as fight a battle Caesar must have been decisively defeated 
(See Pharsalus, Battle of ) 

DYSART see Kirkcaldy 

DYSENTERY The term dysentery, the bloody flux of 
former times, denotes a symptom complex, the passage of blood 
and mucus in the stools, together with abdominal pain and 
straining This combination is not confined to one distinct disease, 
is common to a number of conditions with ulceration and inflam- 
mation of the large intestine and is therefore determined by a 
variety of different microbial agents 

Types of Dysentery —Dysentery may be classified as follows 

Bacillary or Epidemic Dysenteries, for which the following 
organisms are responsible (x) Shiga’s bacillus (Shigella shigae) 
causes the most acute and fatal form m most tropical countries 
(2) Schmitz’s bacillus ( Shigella schmitsi ) closely resembles the 
former in its biochemical reactions and in many other respects 
It produces usually a less serious clinical manifestation and 
accounted for 12% of cases during World War II (3) Flexner’s 
bacillus ( Shigella flexneri) is a species divisible into several 
subtypes It is common in temperate countries, as well as m the 
tropics, and produces a clinical disease of average seventy (4) 
Sonne’s bacillus (Shigella sonnet) is common all over the world, 
especially m temperate countries, and spreads with great rapidity 
causing epidemics in infants and children, though it may produce 
severe dysentery in adults It differs from all other dysentery 
bacilli in fermenting lactose, but produces its own specific antigens 
and agglutinins in the body 

Protozoal or Endemic Dysenteries — (1) Amoebiasis, or infec- 
tion with the dysentery amoeba (Endamoeba [ Entamoeba ] his 
tolytica, F R Schaudinn, 1903), includes (a) primary intestinal 
amoebiasis or amoebic dysentery and ( b ) secondary amoebiasis — 
hepatic amoebiasis — or amoebic abscess of the liver, lung, brain or 
spleen, sometimes also amoebic extraintestinal ulcers (of buttocks 
or perineum) and amoebic invasion of the skin (2) Balantidiasis, 
or infection of the intestinal canal with an infusonan, Balantidium 
colt The course and pathology of this disease resembles amoebic 
dysentery This infection is rare in man, but common in animals, 
especially pigs and larger apes (3) Coccidiosis, an infection with 
Isospora hommis, a rare disease of the intestinal tract of man 
(4) Giardiasis (or lambhasis), an infection of the small intestine 
with Giardta mtestmalis, a protozoan flagellate, common in chil- 
dren and producing a mucoid diarrhoea (5) Malarial dysentery, 
the passage of blood and mucus in the course of infection with the 
malaria parasite (Plasmodium falciparum ), which congregates in 
the capillaries of the intestinal walls (6) Leishmanial dysentery, 
an infection of the intestinal canal with the parasite of kala azar 
(Leishmama donovani), when these organisms are found in the 
pathological exudate in the faeces 

The H elmnthic Dysenteries — A dysenteric syndrome is evoked 
by ulceration and inflammation, and subsequently by the forma- 


817 

tion of adenopapillomata in the intestinal tract by deposition of 
the eggs of certain trematode worms (or flukes) of the Bilharzia 
genus, which are those known a. the bilharzial dysenteries Of 
these the most important is Btlharzia for Schistosoma ) mansont 
in Africa ind South America Two other species B haematobui 
and B japoiuca, may occasionally give rise to similar phenomena 
Some other trematodes mav evoke dvsentenform symptoms of 1 
minor degree, such as the small fluke Heteiophyes heterophyi v 
(m Egypt), and those which inhabit the intestinal tract, and a 
much hrger species Fasciolopus buski (in China) Of the nema- 
todes the most staking example is Ocsophagostomum apiostomum, 
which is commonly found in monkeys, but rarely m man, in 
Southern Nigeria and central Africa and on the Amazon mei in 
Brazil These worms encyst in the mucous membrane of the 
large intestine, thereby giving rise to dysenteritorm symptoms 
A small nematode Strongylotdes sterc oralis, which is found in 
most tropical countries, has been accredited, on rather slender 
grounds with similar properties, although it does not appear to 
burrow into the mucous membrane 
This formidable list does not exhaust the known causes of 
dysentery There are the various forms of colitis, which are 
found in civilized peoples all over the world, the exact aetiology 
of which still remains obscure These include mucous colitis, a 
secretory neurosis of the large bowel, which gives rise to diairhoea 
with the passage of much ropy mucus and occasionally, also of 
blood Membranous colitis is an exaggerated form of this disorder 
in which casts of the mucous membrane appear in the stools, 
accompanied by blood and mucus Idiopathic ulcerative colitis 
(colitis gravis ) is a very severe and sometimes fatal, disease of 
the colon with the passage of bloodstained mucous discharges, 
eventually producing severe anaemia, toxaemia and death It is 
mainly a disease of early adult life and is liable to remissions and 
sudden exacerbations By reasons of its course and manifestations 
it is liable to be confused with the other forms of bacillary dys- 
entery of which the cause is accurately known Mercurial colitis 
is one of the clinical manifestations of mercurial poisoning and 
closely resembles the above, and a somewhat similai condition is 
sometimes observed in the uraemic state Other familiar dis- 
orders, such as carcinoma of the large intestine, caecum, colon or 
rectum, occasionally produce dysenteric symptoms long before 
their serious nature can be recognized Polyposis, or multiple 
adenomata of the large intestine may do the same, and simple 
polypi in the lower bowel may produce spasmodic contraction and 
passage of bloodstained mucus Diverticulitis, a common affection 
of advancing age, lymphogranuloma of the rectum and Crohn s 
disease, or chronic cicatrizing enteritis, have also to be reckoned 
with Intussusception of the small or large intestine may be 
associated with amoebic or bacillary dysentery, or, in small 
children, arise from irritation by a polypus Submucous lipona 
and Meckel’s diverticulum may produce a tumour and blood and 
mucus in the faeces Finally, tubercular ulceration of the large 
intestine and septic ulceration of the rectum due to internal 
haemorrhoids must be included 
Bacillary Dysentery — The bacillary dysentenes are char- 
actenzed by inflammation of the mucous membrane of the large 
intestine and occasionally of the terminal portfons of the ileum 
which may lead to superficial necrosis The symptoms are pro- 
voked by efforts of the body to rid itself of the products of this 
destruction, together with absorption of the exotoxms elaborated 
by the various dysentery bacilli Death takes place from dehydra- 
tion and intoxication The infection is spread in most tropical 
countries by contaminated water, food and most probably by the 
housefly (Musca domestica ) in those hot countries where this 
insect abounds Carriers of dysentery bacilli must also be taken 
into account The healthy earner (that is, one who excretes 
dysentery bacilli in healthy motions without having suffered from 
the disease) is rare, but the convalescent carrier is comparatively 
common The incubation period varies from three to seven days 
The clinical course of bacillary dysentery is extremely vaned 
and ranges from comparatively mild types to acute fulminating 
cases with intense toxaemia, in winch death takes place within 
two to three days The latter type has become increasingly 
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uncommon In most liopicil countms in explosive diarrhoea 
itt icks most newcomers and is labelled in \ mous places by 
appropriate -ynonvms In Fgvpt it is fimili ir as “gippy tummy ’ 
ind is usuillv, due to Shigella \onnu It is a (leetmg but dis 
igreeible disorder not attended by any serious altereffects In 
the acute ty pe of bacillary dysi ntery the onset is abrupt and within 
a feu hours there is fever with a temperature of ioi°-io5° F 
Ihe patient suffers from a severe tox lemia and dehydration soon 
be comes obvious Sometimes there is vomiting Within three 
or four hours violent durrhoea sets in with severe colic and tenes 
mus Blood and mucous discharges arc continuous and there is 
usuallv incontinence Abdonun U pam and tenderness arc severe 
Ihe colon is conti teted painful ind spistic In children the onset 
miy be her ikied bv convulsions Chronic bacillary dysentery is 
in cxtremilv exhausting, debilititmg disease caused by chronic 
ulceration of the large intestine and was a common sequel in 
World Wir I but later became rare 

Ihe compile itions of bacillary dysentery are dysenteric ar- 
thritis, which lescmbles rheumatoid arthritis but is of a more fleet 
mg eluricter, conjunctivitis, iritis, neuritis and sometimes 
glomerulonephritis Occasionally there is peritonitis and massive 
intripcritoneal serous effusions The disease is diagnosed by the 
ilnracter and appearmce of the stools, the serous and blood 
st lined mucus, by the isolation on culture of the specific organisms 
in which special selective media arc now employed (Licfsons 
desoxy etiolate citrate agir) The chiractenstic cellular exudate 
of the discharges as seen by microscopy such as pus cells and large 
lustmey tes derived from the mucosa, in this picture, are import mt 
In doubtful cases sigmoidoscopy may be employed when the typ 
ml grariul tr ippearance of the mucosa is distinctive 
Treatment — The treitment of this group was revolutionized 
h\ the introduction of special sulfonamide drugs — sulfaguanidine 
sulf i-uci idine ind sulf idia/inc The former practice of drenching 
the mtistin il tnct bv saline purgatives lias been abandoned For 
un severe ei't lest in bed is imperative, as m S shigac infections 
the heirt muscle may be damaged by the potent toxins of this 
oiginism Ml food should be withheld for the first 48 hr , but 
plentiful draughts of water should be permitted The usuil treat- 
ment involves prescribed dosages of sulf iguamdine and if a 
patient does not respond it is usually advisable to change over to 
some other sulfonamide, such as sulfasuecidine It was formerly 
thought that sulfaguimdme was b ictenost itic because of poor 
ibsorptiun, but it is now 'known that ibsorplion takes place, 
though slowly, so that in overdosage toxic symptoms nny result, 
such as obstruction of the renal tubules by crystals, leading to 
suppression, various ioxic rashes and sometimes acute psychoses 
If sufficient fluid cannot be absorbed by the mouth then parenteral 
salines should be given mlnvcnously by drip transfusion Ibis 
will ibolish the incidence of renal blockage which is especully 
dingerous in hot countries Total and deferential white blood 
counts should be made at suitable intervals lo give warning of 
granuloev lopema, vvku h may complicate sulfonamide thcrapv 
Tor pun and lack of sleep the physician should have no hesi- 
lalion m giving morphia injections Lavage of the lower bowel 
with hot saline is comforting to the patient and a suppository of 
cocaine affords wdlef of tenesmus In 9 slugac infections anti- 
dysenteric antitoxin administered intravenously, if given within the 
first 24 hr , is still employed with good result 5 It is of great Im- 
portance that patients with sub acute or thiomc bacill try dysentery 
should not be kept on semistarvation diet or thev will develop evi- 
dence of liypoprotemaemia It is therefore nectssiry to provide 
after the fifth day a well balanced nutritious diet of high vitamin 
eontcnUind with a sufficiency of arnmil protein 
Amoebic Dysentery —The hndamoeba kntohttca is a proto 
zoan which is essentially a tissue parasite and obtains its nourish- 
ment from the cells of the intestinal wall It octUrs in the human 
body in several stages In the intestine, the trophozoite or 
Ussue-uiv admg stage, is 20 ft to 30 u in diameter, though mmuta 
Stages 10 ft to 12 ft are often present There is a charai tensile 
nucleus and a labile protoplasm composed of an inner gr mular md 
an outer hyaline zone Bv mein- of pseudopodia the parasite 
progresses and tnge-ls loud, mostly consisting of red blood cor- 


puscles ind tissue cells as h Holytica Ins to be distinguished from 
E colt, and three other species of nonpathogemc amoebae which 
inhabit the intestinal tract of man 

Cyst formation takes place for the purpose of transmission 
from one host to another Before this occurs all food contained 
in the amoeba is thrown out, a thm cyst wall is formed, and there 
is one large nucleus, constituting the precystic form The cysts 
vary in size from 5 ji to 20 /t in diameter They contain at first 
a single nucleus, which soon divides into four, the daughter nuclei 
separating and taking up separate positions at opposite poles 
1 here are also in the cytoplasm chromatoid bodies and sometimes 
glycogen vacuoles which show up with iodine The cysts are 
formed within the amoebic ulcers and are then passed out m 
the faeces They remain viable for some days m water and appar 
ently m this medium are passed on to another individual Neither 
precystic forms nor cysts are produced in the metastatic lesions 
of amoebiasis 

Amoebic dysentery is usually much more chrome and insidious 
than is the bacillary disease It also occurs as an endemic or 
sporidic infection The incubation period is variable it may 
be 60 days or longer, but in the Chicago outbreak of 1933 it was 
ibout a week, in some instances Apart from individuals who 
manifest the symptoms of dysentery, there are many others in 
whom the cysts appear in the faeces and these are known js 
“c irners ” In Englind there arc a number of healthy people who 
harbour the cysts, though indigenous amoebic dysentery is rare 
Therefore some believe that there are two strains of E hitto 
lytu a, one, the large strain, being highly pathogenic, the other, with 
low invasive powers, not being so 

The pathology of amoebic dysentery consists of ulceration of 
the large intestine as a result of invasion of the submucosa by 
E hntolvtica Amoebic granulomata are irregular erosions of the 
mucosa and formations of granulation tissue The ulcers may he 
of a large size and solitary, with normal intei vening mucosa or 
may become confluent Multiple small ulcers covering the whole 
surface are known as “sea anemone” ulcers Ihe ulcerations are 
apt to congregate at the flexures 
'I he clinical picture in amoebic dysentery is extremely van able 
It may const tute a trivial affection or be very severe, it may be 
transient, or last for many years Two chief types may be dis 
tinguished one with insidious onset commencing with diarrhoea 
without much general disturbance, the other more acute with 
abdomin il pain, colic and the passage of bloodstained muLous 
stools Very acute fulminating attacks are rare As a rule three 
01 four stools are passed m the day Incontinence and tenesmus 
are uncommon The chronic type is much the more frequent and 
this manifests itself by frequent remissions and exacerbations 
with vague abdominal disturbances There is usually tenderness 
ind induration over the caecum in the right and over the sigmoid 
in the left ill ic fossae In contrast to the bacillary dysenteries 
the faeces are much more offensive, contain much altered blood 
intermingled with the faecal contents, but in the later stages are 
dark and fluid and are aptly likened to anchovy sauce but solid 
faeces with congealed blood and mucus may be passed when the 
process is quiescent As a rule there is no fever, but nausea is 
often present Vomiting is uncommon The disease tends to 
recovery as a rule and is the outcome of the activities of the para 
site and the recuperative powers of the intestine Rare forms 
are those with fever and toxaemia which are probably due to 
secondary bacterial infection of the ulcerations Death takes 
plue either from perforation of the large intestine and consequent 
peritonitis, from intestinal haemorrhage or from gangrene of the 
bowel, especially at the site of the flexures In the chrome stage, 
amoebic hepatitis frequently supervenes, there is a gradual loss 
of weight, the skin becomes dry and sallow and introspective neu- 
rasthenic manifestations make their appearance 
In amoebic dvsentery there are oiten long periods of latency 
which may last a year, or even longer, and it is in these cases that 
liver abscess may intervene In others the disease appears to be 
confined to the caecum (amoebic typhlitis) and may closely simu- 
late appendicitis Attention has been increasingly drawn to the 
amoeboma ’’ f his is a tumour composed of hyperplastic granu 
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htion tissue occurring at different sites, in the ileocaeeal legion, 
the trmsverse colon, sigmoid flexure or rectum, which closely 
snnul ites a malignant growth, and is apt to appear in chronic 
amoebic dysenter> It may also giv e rise to a local intussusception 
which compl cates the clinical picture still further Pericolic 
amoebic abscesses may also form, but are rare Complications 
are amoebic hepatitis (fever, leucocytosis and hepatic pain) and 
amoebic abscess of the liver and of the lung, rarely of brain 
or spleen Amoebic abscess of the epididymis has been reported, 
while fistulae of the buttocks, perianal amoebic ulcers and ab 
scesses, and similar lesions of the cervix uten m the female have 
been described Amoebic invasion of the skin, producing gangrene, 
is apt to occur from a pararectal abscess or from a liver abscess 
sinus, or to follow on abdominal operation m a subject who is 
infected with E histolytica Sometimes these accidents happen 
in those who have never suffered from clinical amoebic dysentery, 
but who harbour E histolytica c> sts in the faeces 

Apait from the information to be obtained from the history of 
the patient and character of the stools, absolute diagnosis is 
founded upon the detection of E histolytica in the faeces In 
the acute stige this is comparatively easy when the large active 
tissut invading trophozoites can be recognized with ingested red 
blood coipuscles They are not always evenly distributed and 
(hose portions of the stools containing blood and mucus should 
be selected The examination should be conducted while the 
excreta are warm, since these organisms soon deteriorate and die 
It is often more practicable to make scrape preparations by a 
special instrument (Volkmann’s spoon) directly from the rectal 
mucosa through a proctoscope or sigmoidoscope In the chronic 
stages the cysts are found in the diarrhoeic faeces and are often 
present in enormous numbers, but they tend to vary from day 
to day and there may often be long penods during which they are 
absent altogether 

Sigmoidoscopy is most important By means of this instrument 
the characteristic ulcers may be demonstrated These are often 
of a small size and superficial character There may be small 
submucous haemorrhages and, m the chronic stage, minute 
pitlings with crateriform edges giving rise to what is known as the 
“pigskin appearance ” As a rule, amoebic lesions are visible m 
the lower rectum in the vicinity of Houston’s valves and there- 
fore can easily be seen through a simple proctoscope 

Treatment — There is one drug, emetine, which is specific for 
amoebic dysentery This is the alkaloid of ipecacuanha, which 
destroys the parasite in very dilute solutions (i 1,000,000) In 
the acute stages, emetine hydrochloride is injected deep subcutane 
ously Although this method controls the acute manifestations, it 
does not eradicate the injection and has no etfect upon E histo 
lytica cysts For this purpose emetine bismuthous iodide is given 
This compound is decomposed in the intestinal tract into bismuth 
sulphide and emetine is liberated on the surface of the ulcers It is 
best given in enteric or gelatine coated capsules A new dispersible 
form has been prepaied which is very efficacious The dose is 
spread over a period of 10 to 12 days The patient should be con- 
fined to bed on a hght diet and the drug should be administered at 
10 p m No food should be taken after 6pm and a sedative should 
be taken one-half hour before the specific drug Another amoe 
bicidal drug is quinoxyl (yatren) given in the form of retention 
enemata The bowel should be cleansed with a 2% sodium- 
bicarbonate solution beforehand Other drugs are carbarsone, 
stovarsol and diodoquin The latter, another quinoxyl compound, 
is useful in clearing up the "carrier” state Other specific drugs 
in the treatment of the dysenteries are atabrme (mepaenne) in 
giardiasis, paludruie in malarial dysentery, neostibosan in leish- 
maniasis and sodium antimony tartrate in bilharziasis ( See also 
Bacterial and Infectious Diseases ) 
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DYSON, SIR FRANK WATSON ( 1 868-193*5) , M Bm! h 

astronomer, was born at Ashby-de la-Zouch, Leicestershire, on 
Jan 8, 1868 and was educated at Bradford grammar school and 
Trinity college, Cambridge In 189 j. he became chief assistant at 
the Royal observatory, Greenwich, and in 1905 was made astron- 
omer royal of Scotland, a position which he held until his return to 
Greenwich as astronomer loyal of England (1910-33) From 
1899 to 1905 he was secretary of the Royal Astronomic il society 
He was elected F R S in 1901, subsequently serving on the council, 
and was m 1921 awarded the royal medal for his numerous contri- 
butions to astronomy, and especially foi his important mvestiga 
tions of the distribution and movements of stars and the beating of 
the^e upon the structuie of the stellar universe His observations 
of the spectrum of the corona and chromosphere during eclipses of 
the sun were published in Determination oj If aoc I ength from 
Spectra Obtained at the Total Solat Eclipses of 1900, 1901 and 
rpof (1906) Knighted in 1915, he was created KBE in 192U 
He also wrote Astronomy, a Handy Manual for Students and 
Others (1912) 

DYSPEPSIA, difficult or painful digestion, may be of nervous 
ongin, the result of poor food habits, of reflex origin due to dis- 
orders of organs other than those of the gastrointestinal tract or 
to various diseases or disorders of the alien entity system Set 
also Alimentary System, Diseases of 

DYSPROSIUM (symbol Dy, atomic number 66, atomic 
weight 16246, stable isotopes Dy 155 [0052%], Dy lu8 (0090%), 
Dy* 8 * [01%], Dy 181 [211%], Dy» M [266%], Dy 188 [248%], 
Dy 184 [27 3%]) is a metallic element of the rare earth gioup The 
name is from the Greek dysprositos, meaning hard to get at 
In 1886 L de Boisbaudran deposited a sealed paper with the 
Acad&me des Sciences, it was opened at a later date and read at his 
request It contamed a statement that a new element possessing 
characteristic absorption spectra had been separated from ciude 
holmia The oxide was obtained fairly pure for the first time in 
1906 by G Urbarn The element occurs along with erbium, hoi 
mium, etc , m the minerals gadolimte, euxemte, xenotime, etc 
It is usually obtained free from the neighbouring rare earths 
by a tractional crystallization of the bromates Since 1943 rapid 
separations have been obtained by means of adsorption columns 
It forms a white oxide (Dy 2 03) which dissolves in many acids to 
form yellowish green solutions which show strong characteristic 
absorption spectra Its salts are strongly paramagnetic Minute 
amounts of its salts have been reduced to metal by means of 
thermo reduction with alkali metals The metal crystallizes in the 
hexagonal close packed system (0=3 578 A, c = s 648A) with a 
calculated density of 8 764 See Rare Earths (F H Sp ) 

DYSTELEOLQGY, a modern word invented by Ernst 
Haeckel ( Evolution of Man) for the doctrine of purposelessness, 
as opposed to the philosophical doctrine of design (Teleology) 

DYVEKE see s v Christian II, king of Denmark 
DZERZHINSKY, FELIX EDMUNDOVICH (1S77- 

1926), Russian politician of Polish descent, wSs born at Vilna 
He joined the Social Democratic party of Lithuania in 1895, and 
two years later was arrested and banished to Siberia for political 
agitation In 1899 he escaped, was rearrested in the following 
year and m 1902 again escaped After he had taken part m the 
revolution of 1905 there followed further years of banishment 
until 1912, when he returned to Warsaw, was arrested again and 
sentenced to nine years’ hard labour Alter the revolution of 
March 1917, he was released and became a member of the mill 
tary revolutionary committee which organized the bolshevist 
revolution In Dec 1917 he organized and became chairman of 
the Cheka, or secret police afterward the Ogpu He was ap 
pointed commissar c c the home department in 1919 The organi- 
zation of the Cheka was found to be so complete that it 
was possible to dispense with Dzerzhinsky’s supervision and in 
1921 he was transferred to the commissariat of transport, where 
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he rimed out an exhaustive reform of the railways In 1924, 
after the p irt> dispute on poliej at the time of Lenin’s death, 
Dzerzhinsl} v. is pheed it the head of the supreme economic 
council He died in July, 1926 
DZUNGARIA, Dsongaria or J unc aria, a former Mongo 
lian kingdom of central Asia, raised to its highest pitch by Ivaldan 
or Bushtu Khan in the Utter half of the 17th eentuiy, but com 
pletely destroyed by Chinese invasion ibout 1757-59 It derived 
its name from the Dsonears or bongars, who were so called be 


ciuse they formed the left wing (dson, left, gar, hand) of the 
Mongolian army Its widest limit included Kashgar, Yarkand, 
Rhotan, the whole region of the Then Shan (or Tnnshan) 
mountains, and the greater proportion of that part of central 
Asia which extends from 35 0 to 5o°N md from 72 0 to 97°E 
The nime, however, is more properly applied only to the later 
Chinese province of Then Shan pei lu and the country watered 
by the 111 As a political or geographical term it has practically 
disappeared from the map 
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E r | HE fifth letter of the alphabet, answers to 
A. Semitic S\, Greek p or Latin E Forms 
in use at Corinth were p or B The Lydian 
form was and there was an alternative form 
|| in use in the Faliscan and Latin alphabets 
The uncial form was from the 4th century ad rounded ^ and 
the cursive form was also round, Qy From these developed 
the Carolmgian 0 from which the modern minuscule t is de 
rived 

The sound represented by the letter was a low front vowel 
corresponding, though inexactly, to the sound of English a in 
lake The latter is a diphthong whereas e represented an unmixed 
vowel sound, such as that heard in French tete or it 6 In Greek 


ground of that formeily represented by e, so the latter moved 
upward, encroaching upon and occupying the territory of the 
sound of 1, which became a diphthong The sound of English 
long e is now a close high palatal vowel, as m be, that of short e 
a more open and less high front vowel, as in bed, that has not to 
any great extent shitted from what may be called its original 
position (c/ the sounds of French ete and English bed ) When 
followed by r the sound is modified and is less high, as in here 
In the word there the vow’el has the same aound as that of a in 
hare In many English words a mute final e is employed as a de 
vice to maik the fact that the preceding vowel is long, e g , take, 
wine, stone This occurs only when the final e is separated from 
the long vowel by a single consonant Again, in words such as 
added, rotten, the letter represents little more than a voice glide 
In music, E is the fifth note of the musical alphabet and the 
third degree of the “natural scale” of C Its syllabic name, em 


Approx 

Name of Form i^at| 

Form of letter 

PHOENICIAN BC 1 200 

A 

CRETAN 1 100 600 


THERAEAN TOO 800 


ARCHAIC LATIN 700 500 

(f) 

ATTIC 600 

3 

CORINTHIAN 600 

a #*! 

CHALCIDIAN 600 

E 

IONIC 403 

a 

ROMAN COLONIAL 

£ II 

URBAN ROMAN 

_ PPF 

E 

\ CLASSICAL 

FALISCAN AND 

CLASSICAL 

^ a 

OSCAN 

l_U 

UMBRIAN 

? * 

CLASSICAL LATIN 

AND ONWARDS 

E 


The development of the letter e from the Phoenician through 

CLASSICAL LATIN TO THE PRESENT FORM 


i stood for a shoit, close vowel as opposed to V whose sound 
was long and open, although in all local alphabets, especially in 
early times, this distinction w'as not exactly observed In Attic 
Greek the long, close sound was expressed by a In the Latin 
alphabet the letter E did duty for all shades of the sound, long 
or short, close or open 

In English an extensive change took place in the sound of the 
long vowel during and after the later Middle English period 


ployed in France and Italy, is mi 
EA (written by means of two signs signifying “house” and 
“water”), 111 the Babylonian ichgion was the god of wisdom and 
patron deity of Eridu, situated in ancient times at the head of 
the Persian gulf but now at some distance from the gulf Endu 
“the good city," was one of the oldest settlements in the Euphra 
tes valley, and is now represented by the mounds known as Abu 
Shahrein Whether Ea (or A e) represents the real pronunciation 
of his name we do not know The name is rendered by ’A6s in 
the theogonies of Damascius and by £la.vvqs in the fragments 
of Berossus All attempts to connect Ea with Yah and Yahweh 
are idle conjectures without any substantial basis The original 
Sumerian name of this god is En Ki, “lord of the earth,” refer 
ring to his abode m the Apsu, or nether sea, from which springs 
and rivers were supposed to flow He is never connected with 
the salt water seas Ea is not found earlier than the 22nd cen- 
tury b c He is figured as a man covered with the body of a fish, 
and this representation, as likewise the name of his temple 
E apsu, “house ot the watery deep,” points decidedly to his char- 
acter as a god of the waters (see Oannes) Of his -cult at Eridu, 
which reverts to the oldest period of Babylonian history, nothing 
definite is known Incantations, utvolving ceremonial rites, 
in which water as a sacred element played a prominent part, 
formed a feature of his worship Eridu never played an important 
political role The prominence of the Ea cult led to the survival of 
Eridu as a sacred city, long after it had ceased to have any sigmfi 
cance as a political centre, c 2200 bc Myths m which Ea figures 
prominently indicate that Ea was regarded as the protector and 
teacher of mankind He is essentially a god of civilization, the 
creator of man and of the world in general Traces of this view ap- 
pear in the Marduk epic celebrating the achievements of this god, 
and the Ea cult at Eridu is connected with that of Marduk, since 
Marduk is generally termed the son of Ea who derives his powers 
from the voluntary abdication of the father in favour of his son 
Ea acquires his permanent place in the pantheon as the third 
figure in the triad, the two other members of which were Anu 
(gv) and Enlil (B 61 ) To him was assigned the control of 
the watery element, and in this capacity he becomes the shar 
apn, t e , king of the Apsu or “the deep,” an ocean beneath the 
earth Since the gathenng place of the dead, known as Aralu, 
was situated near the confines of the Apsu, he was also designated 
as En Ki, te , “lord of that which is below,” in contrast to Anu, 
who was the lord of the “above” or the heavens The cult of Ea 
extended throughout Babylonia and Assyria Temples and shrines 
weie erected m his honour, e g , at Nippur, Girsu, Ur, Babylon, 
Sippar and Nineveh, and the numerous epithets given to him, as 
well as the various forms under which the god appears, alike 
bear witness to the populanty which he enjoyed from the earliest 
to the latest period of Babylonian Assyrian history The consort 


(probably between the 15th and 17th centuries) Just as the of Ea, known as Damkina, “lady of that which is below” or 
sound represented by a moved forward till it now covers the Nm Ki, having the same meaning, or Damgal-nunna, “great lady 
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of the prince,” plavs a part merely in association with her lord 
Bibliography — Tentative excavations were made at Endu in 
iotg by H R Hall, see “Ur and Endu,” Journal of Egyptian Archae- 
ology, IX (1923), and m rgi8 by R C lmpbell Thompson “The British 
Museum Excavations at Abu Shahrem," Archarologm LXX (1920) 
EADBALD (ed'biwld) (d 640), king of Kent, succeeded on 
the death of his father Aethelbert in 6x6 He had not been 
influenced by the teaching of the Christian missionaries, and on 
his accession he followed the heathen custom and married his 
father’s widow After his subsequent conversion by Laurentius, 
archbishop of Canterbury, he recalled the bishops Mellitus and 
Justus, who had fled from his persecution, and built a church dedi 
cated to the Virgin aL Canterbury He arranged a marriage be 
tween his sister Aethelbu~h and Edwin of Northumbria, on 
whose defeat and death ,n 633 he received his sister and Paulinus, 
whom he had sent with her, and offered the latter the bishopric 
of Rochester After his conversion Eadbald ceased to live with 
his first wife, and married Emma, a Frankish princess He died 
on Jan 20, 640 

EADMER or EDMER ( c 1060-1124), English historian and 
ecclesiastic, was probablv of English parentage At the monastery 
of Christ church Canterbury, he met Anselm, to whom he served 
as assistant when Aruelm became archbishop of Canterbury in 
1093 In 1120 he was nominated archbishop of St Andrews, but 
the Scots refused to recognize the authority of Canterbury He 
died probablv in 1124 His most important work is the Histonae 
Novorum, dealing with the history of England, mainly ecclesias- 
tical, between 1066 and 1122 

EADS, JAMES BUCHANAN (1820-1887), U S engineer, 
was born at Lawrenceburg, Ind , on May 23, 1820 His first en- 
gineering work of any importance was m raising sunken steamers 
In 184s he established glassworks m St Louis During the Civil 
War he constructed ironclad steamers and mortar boats for the 
federal government His neat important engineering achievement 
was the construction of the great steel arch bridge across the 
Mississippi at St Louis upon which he was engaged irom 1867 
till 1874 The work, however, upon winch his reputation pnnci 
pally rests was his deepening and fixing the channel at the mouth 
of the Mississippi by means of jetties, whereby the narrowed 
stream was made to scour out its own channel and carry the sedi 
ment out to sea Shortly before his death he projected a scheme 
for a ship railway across the isthmus of Tehuantepec, m lieu of 
an isthmian canal He died Ht Nassau, in the Bahamas, on March 
8, 1887 

EAGLE, the name given to the larger diurnal birds of prey, 
m the family Accipitndae, with feathered head, strongly hooked 
beak, great talons and keen vision They range throughout the 
world, and are famous for their powerful, stately, soaring flight 
Most of them belong to the subfamily Buteomnae, tvpified by 
the European buzzards and large American hawks ( Buteo ) 

The typical eagles ( Aquila ) include eight species with “booted” 
legs, feathered to the toes The best known is the golden eagle 
(A chrysaetos), inhabiting mountainous or rocky regions of 
Europe, Asia and North America They build a huge eyrie of 
sticks on cliffs or tall trees, returning year after year to lay one 
to four large whitr eggs mottled with brown The young are clad 
m white down, assume the dark brown juvenal plumage after ten 
weeks, and molt annually until the adult golden brown is acquired 
at four years Kirghiz Tatars used the golden eagle to capture 
antelopes, but in Europe, during the height of falconry, it was 
flown only by kings Of eight geographic races, the typical form 
Is found xn Europe, another (2I c fulva) breeds jn Scotland and 
the Hebrides, while a third ( A c canadensis) is familiar m 
North America from Ala 4 a and northeastern Canada south in 
the mountains to North Carolina, Tennessee and central Mexico, 
especially in the western mountains Other races are found in 
Spain and northwest Africa, Japan and Korea and Asia Related 
species include the spotted or imperial eagle (A htltaca ), south- 
ern Europe to China, the tawny eagle (4 rapax), Africa and 
India, and several smaller speues m Asia, Africa and eastern 
Furope 

The sea eagles ( Tloluieilus ) range all continents except South 

\ 


America, and may be known from typical eagles by the naked 
tarsus or lower leg They generally eat fish, and are largely rob- 
bers and scavengers Of the eight species, the noble-looking bald 
eagle ( H leucocephalus), national emblem of the United States, 
is confined to North America The typical race breeds m the 
southern United States and northern Mexico, while a larger form 
(H l washmgtomensis ) occurs from Connecticut, the Great 
Lakes and Washington to northern Canada and Alaska The eyie 
is a huge n ass of sticks atop a large tree or pinnacle of rock, 
within easy flight of sea, lake or 
stream, one to three eggs hatch 
in 35 days, both parents sharing 
incubation and care of young 
The smoky gray down is replaced 
by dark brown juvenal plumage 
in about eight weeks, and the 
pure white head and tail are as- 
sumed in the fourth year The 
magnificent white tailed or gray 
sea eagle ( H albictlla), from Ice 
land to Japan, formerly bred in 
the northern British Isles and 
Egypt, and is casual in the Aleu- 
tians, accidental off Massachu- 
setts The African sea eagle or 
river eagle ( H vocifer) is like 
the bald eagle, but the white of 
the head extends over breast and 
upper back The white-bellied 
sea eagle ( H leucogaster) occurs 
in southeastern Asia, Australia 
and western Polynesia Other 
striking species are found m Kamchatka, Korea, Madagascar and 
from southern Russia to northern Burma Two allied species of 
fishing eagles ( Icthyophaga ) range from India through the Malays 
to the Philippines, while the large dark wedge-tailed eagle ( Uro - 
actus aitdav ) lives in Australia 

Among the largest, most powerful birds of prey are the harpy 
eagles (qv), six genera and seven species occurring in South 
America, one m the Philippines and one in New Guinea 

Five species of smaller hawk eagles ( Hicraaetus ) inhabit the 
old world Six species of crested hawk-eagles (Sptzaetus) are 
recognized, three in Central and South America, three in south- 
eastern Asia, the Malays, Philippines and Japan, and four genera, 
each with a single species, including the large martial eagle 
( Polemaetus ), occur m Africa 

The Brazilian eagle ( Hypomorphnus urubitinga ) is a large black 
buzzard or hawk, ranging from Mexico to southern South Amer 
ica The Chilean eagle ( Geranoaetus melanoleucus ) occurs in the 
Andes from Venezuela to the Straits of Magellan, east to southern 
Brazil and eastern Argentina 

Quite different from the aforementioned eagles are 5 genera 
and 13 species of smaller birds of prey belonging to the subfamily 
Circaetmae, confined to the old world These include the amaz 
mg, bathke, bob tailed bateleur eagle ( Terathopms ecaudatus) of 
Africa, the harrier eagles ( Circaetus ) of Africa, Asia and southern 
Europe, and the serpent eagles of southeastern Asia and the Ma 
lays and Philippines ( Sptlorn.s ), central Africa ( Dryotnorchis ) 
and Madagascar ( Eutnorchis ) 

Two old world vultures, subfamily Aegypnnae, have been 
known as eagles, their feathered heads being quite different from 
naked heads of other vultures One is the famous bearded vulture 
or lammergeicr ( Gypaetus barbatus), living m mountains of 
southern Europe, central Asia and Africa The other is the vul- 
turme fish eagle (Gy point rax an go leasts), a striking white and 
black bird of central west Africa (See Lammergeyer ) 

See C W R Knight, The Golden. Eagle (1927), F H Herrick, 
American Eagle (1934) (G F Ss ) 

EAGLE GROVE, a city of Wright county, Iowa, U b A , 
94 nu N of Des Moines It is served by the Chicago and North 
Western and the Chicago Great Western railways Pop (1950) 
4,167 It is a farm crops processing centre with soybean and 
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animal protein processing plants, fertibzer and livestock products 
companies and a field seed treatment plant 

EAGLE OWL ( Bubo bubo), an owl inhabiting Europe and 
Asia, though only a straggler in most of Great Britain, and char 
actenzed by its large size and the two tufts of feathers on the 
head It is allied to the great horned owl ( B virgtmanus) of 
North America, but is larger On the northwest coast of the 
United States the latter is represented by the dusky horned owl 
(B v saturatus) , a very dark-coloured race The arctic horned 
owl ( B v wapacuthu) is lighter coloured In Lower California 
there 13 a small, light coloured race, the dwarf homed owl (B v 
elachistus) Other races occur in eastern Canada (B v hetero 
cnemts) mountainous western Canada ( B v lagophonus), coast 
of Alaska (B v algntm), northern Great Plains to northeastern 
California ( B v occidentulis ), U S coastal mountains ( B v 
pacificus), desert southwest (B v pallescens) and southward 

EAGLE PASS, a city of southwestern Texas, U S , on the 
Rio Grande opposite Piedras Negras, Mex , a oort of entry and 
the county seat of Maverick county It is served by the South 
ern Pacific railway Pop (1950') 7,247 Stock, feed, cotton and 
vegetables (notably spinach, tomatoes and onions) are raised in 
the surrounding countrv, and coal and gas are mined near by 
The city was settled about 1846 and incorporated in 1908 

EAGRE see Bore 

EAKINS, THOMAS (1844-1916), US portrait and figure 
punter, was born at Philadelphia, Pa , on July 2;, 1844 A pupil 
of J L Gerome, in the Ecole des Beaux Arts, Pans, and also of 
Leon Bonnat, besides working in the studio of the sculptor Augus 
tin Dumont, he became a prolific portrait painter He returned to 
Philadelphia in 1870, opened his own studio and began the study of 
anatomy In 1873 he became professor of anatomy at the schools 
of the Pennsylvania Academy, of the Fine Aits m Philadelphia, 
where he remained for a number of years Eakms also painted 
genre pictures, sending to the Centennial exhibition at Philadel- 
phia, in 1876, the “Chess Players,” now in the Metropolitan 
Museum of Art, New York A large canvas, “The Surgical Clinic 
of Professor Gross,” owned by Jefferson Medical college, Phila- 
delphia, contains life sized figures and portrays the demonstration 
of a surgical operation to a group of medical students Eakins, 
with his pupil, Samuel Murray (1870-1941), modelled the heroic 
“Prophets” for the Witherspoon building, Philadelphia, and his 
work in painting has a sculptural quality Eakms experimented m 
many directions, depicting on canvas modern athletic sports, the 
Negro and early American life, but he is best known by his por- 
traits He died m Philadelphia, June 25, 19x6 

EALING, a municipal and parliamentary borough of Middle- 
sex, Eng , suburban to London, 9 mi W of St Paul’s cathedral, 
on the highroad to Uxbridge, served by the Western Region rail- 
way and the London Passenger Transport board Pop (est 1938) 
161,000 Area 13 98 sq n»» 

The borough was considerably enlarged in 1926 by the addition 
of the urban districts of Hanwell and Greenford, and further 
additions in 1928 made it one of the largest noncounty boroughs 
The parish church of St Mary (rebuilt c 1870) contains many 
interesting tombs The church of All Saints (1905) commemo- 
rates Spencer Perceval, prime minister, who was assassinated m 
the house of commons in 1812 and who lived in Ealing It was 
erected under the will of his daughter Fredenca, a resident of 
Ealing The tower of Holy Cross, Greenford, has a timber struc- 
ture of the 12th century Ealing has 979 ac of parks, recreation 
grounds and open spaces under its control, including the ancient 
common (47 ac ), Walpole park (30 ac ), Pitshanger park (26 
ac ) and others Gunnersbury park (186 ac ), with two large 
mansions, was purchased in 1925 from the Rothschild family by 
the Ealing and Acton borough councils, with whom it is also 
shared by the borough of Brentford and Chiswick Among former 
owners of the property was Pnncess Amelia, daughter of George 
II, who lived there from 1761 till her death m 1786 The name 
of Gunnersbury is said to be traceable to the residence there of 
Gumlda, niece of King Canute The manor of Ealing early be- 
longed to the see of London Ealing, which was incorporated m 
1901, has a technical institute and art school 


It returns one membci to parliament 

EAR, ANATOMY OF The human ear is divided into three 
parts — external, middle and internal The external ear consists 
of the auricle and the external auditory meatus (fig 1) The 
auricle is foimed by a yellow hbrocaitilage covered bv skin 
Round the margin in its upper three quarters is a rim called helix 
in which is often seen a little prominence known as Darwin’s 



Fig 1 — Diagrammatic view of the organ of hearing showing 

THE RELATIONS OF THE EXTERNAL THE MIDDLE AND THE INTERNAL EAR 


tubercle, representing the folded over apex of a prick-eared an 
cestor Concentric with the helix and nearei the meatus is the 
antihehx which, above, divides into two limbs Surrounded by the 
antihelix is a deep fossa known as the concha, from whose ante 
rior part the external meatus passes inward into the skull Over 
lapping the meatus from m front is a flap called thfe tragus, and 
below and behind it another smaller flap, the antitngusu The 
lower part of the auricle is the lobule which contains no cartilage 
The auricle can he slightly moved by the anterior, superior and 
posterior auricular muscles The external auditory meatus is 
a tube about an inch long, its outer third being cartilaginous and 
its inner two thirds bony It is lined in its whole length by skm, 
the sweat glands of which are modified to secrete the wax or 
cerumen Internally it is closed by the tympanic meinbiane or 
drumskin 

The middle ear, or tympanum (fig x), is a small cavity in the 
temporal bone The Eustachian tube runs thence forward, inward 
and downward, to open into the nasopharynx, and so admits air 
into the tympanum ITom the upper part of the posterior wall of 
the tympanum, an opening leads backward into the mastoid antrum 
and so mto the air cells of the mastoid process Lower down is a 
little pyramid which contains the stapedial muscle, and at the base 
of this is a small opening for the chorda tympam to come through 
from the facial nerve The roof is formed by a very thin plate of 
bone, which separates the cavity from the middle fossa of the 
skull Below the roof the upper part of the tympanum is some- 
what constricted off from the rest, and to this part the term “at 
tic” is often applied The floor is a mere groove formed by the 
meeting of the external and internal walls The outer wall is 
largely occupied by the tympanic membrane (fig 1), which en 
tirely separates the middle ear from the external auditory meatus 
it is circular, and so placed that it slopes from above, downward 
and inward, and from behind, forward and mward Externally it 
xs lined by skin, internally by mucous membrane, while.between 
the two is a firm fibrous tissue, convex inward about its centre 
to form the umbo, or navel 

The inner wall of the tympanic cavity shows a promontory 
caused by the cochlea and grooved by the tympanic plexus of 
nerves, above and behind it is the oval window, while below and be 
hind, the round window is seen, closed by a membrane Curving 
round, above and behind the promontory and windows is a ndge 
caused by the Fallopian aqueduct, or canal, for the facial nerve 

The wTinlp tvmnnn.im ,c nkr.,,1 Holf on m^l, f, k..V™wl 
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and half an inch high, and is spanned from side to side by three 
small bones, of which the hammer is external The hammer is attached 
by its handle to the navel of the tympanic membrane, while its head 
lies in the attic and articulates posteriorly with the upper part of the 
next hone or anvil The long process of the anvil runs downward 
and ends in the lentiform nodule of Sylvius, jointed on to the stapes, 
or stirrup bone The two branches of the stirrup are anterior and 
posterior, while its footplate fits into the oval window bound to it 
by the annular ligament It will thus be seen that the stirrup lies 
nearly at light angles to the long process of the anvil Bony piocesses 
of the hammer and anvil articulating respectively with the anterior 
and posterior walls of the tympanum form a fulcrum by which the 
lever action of the hammer and anvil is brought about, so that when 
the handle of the hammer is pushed m by the membrane the head 
moves out, the top of the anvil, attached to it, also moves out, and 
the lentiform nodule moves m, and so the stirrup is pressed into the 
oval window Two minute muscles — stapedial and tensor tympam — 
modify the movements of the ossicles 

The mucous membrane lining the typmunum is continuous through 
the Eustachian tube with that of the nasopharynx, and is reflected 
on to tile ossicles, muscles and chorda tympam nerve It is ciliated 
except where it covers the tympanic membrane, ossicles uid promon- 
tory , here it is stratified 

The internal ear, or labyimth, consists of a bony and a mcmbianous 
part, the latter of which is contained in the former The bony laby- 
rinth is composed of the vestibule, the semicircular canals and the 
cochlea The vestibule lies just internal to the posterior part of the 
tympanum, and there would be a communication between the two, 
through the oval window, were it not that the footplate of the 
stirrup blocks the way The inner wall of the vestibule is separated 
from the bottom of the internal auditory meatus by a plate of bone 
pierced by many minute passages for branches of the auditory nerve, 
while at the lower part is the opening of the vestibular aqueduct, by 
means of which a communication is established with the posterior 
cranial fossa Posteriorly the three semicircular canals open into the 
vestibule, of these the external has two independent openings, but 
the superior and posterior join together at one end, while at their 
other ends they open separately One end of each canal is dilated 
to form its ampulla The superior semicircular canal is vertical, and 
the two pillars of its arch are nearly external and internal, the txtcrnal 
canal is horizontal, its two pillars being anterior and posterior, while 
the convexity of the arch of the posterior canal is backward and 
its two pillars are superior and inferior Anteriorly the vestibule 
leads into the cochlea (figs i, 2) which is twisted two and one half 
times round a central pillar called the modiolus, the whole cochlea 
forming a rounded cone something like the shell of a snail though it 
is only about five millimeters from base to apex Projecting from 
the modiolus is a horizontal plate, the shelflike osseous, or bony, 
spiral lamina, which runs round it from base to apex, it stretches 
nearly halfway across the canal of the cochlea and carries branches 
of the auditory nerve 

The membranous labyrinth lies m the bony labyrinth, but does 
not fill it, between the two i^ the fluid called perilymph, while inside 
the membranous labyrinth Is the endolymph In the bony vestibule 



lie two membranous vesicles, one of w hith, the saccule (fig 3), is in 
front, and the other, the utricle, behind each has a special patch of 
sensory epithelium called macula to which twigs of the auditory nerve 
are supplied, terminating around specialized sensory hair cells 
Attached to the maculae are crystals of carbonate of lime called 
otoconia The membranous semicircular canals arc very much smaller 
m section than the bom w the ampulla of each is a ridge, called 
aeustic crista made up of modified epithelium containing sensory 
hair cells revemhlmg the c rn the maculae All the canal-, open 
into the utricle from tin lower part of the saccule runs a «mall canal 
called the endolymphatir duct -\ntenorly the saccule communicates 
with the membranous cablet, or scale media, by a short connecting 


duct A section obtained through each turn of the cochlea shows the 
bony spiral lamina, already mentioned, which is continued nght across 
the canal by the basilar membrane (fig 3), theieby cutting the canal 
into an upper and lower half, and connected with the outer wall by 
the strong sphal ligament Near the free end of the spiral lamma 
the membrane of Reissner is attached, and runs outward and upward 
to the outer wall, taking a triangular slice out of the upper half There 
are now thiee canals seen in section the upper is the scala vestibuh, 
the middle, or scala media, is the cochlear duct or true membranous 
cochlea, and the lower, the scala tympam The scala vestibuh and 
scala tympam communicate at the apex of the codilea, so that the 
perilymph can here pass from one canal to the other At the base of 
the cochlea the perilymph in the scala vestibuh is continuous with 
that in the vestibule, but that in the scala tympam bathes the inner 
surface of the membrane stretched across the round window, and 



FIG 3 — SECTIONAL VIEW OF THE COCHLEA OR SNAIL OF AN ADULT 
RHESUS MACAQUE IN A PLANE PARALLEL TO AND NOT FAR FROM THE 
AXIS OF THE MODIOLUS ABBREVIATIONS AF APEX OR TIP OF COCH 
LEA B BASILAR MEMBRANE C CORTI S ORGAN OR BASILAR PAPILLA 
CD COCHLEAR DUCT CN COCHLEAR NERVE CNC CENTRAL PORTION OF 
COCHLEAR NERVE CNL LINE DIVIDING CENTRAL FROM PERIPHERAL POR 
TION OF COCHLEAR NERVE CNP PERIPHERAL PORTION OF COCHLEAR 
NERVE OSL, OSSEOUS SPIRAL LAMINA PB PETROUS BONE SG SPIRAL 
GANGLION SL SPIRAL LIGAMENT T TECTORIAL MEMBRANE TS TYM 
PANIC SCALA V VASCULAR STRIA VM VESTIBULAR MEMBRANE VS VES 
TIBULAR SCALA I tl HI BASAL MIDDLE AND APICAL COIL LOW MAG 
N1FICATION 

also communicates with the subarachnoid space through the cochlear 
aqueduct, which opens into the posterior cranial fossa The scala media 
containing endolymph communicates with the saccule through the con- 
necting canal of Hcnsen, while, at the apex of the cochlea, it ends blindly 
The scah media contains the essential organ of hearing or organ 
of Corti (figs 4, 5 )i which hes upon the vestibular side of the basilar 
membrane, it consists of a tunnel bounded on each side of the 
inner and outer rods of Corti on each side of these are the inner 
and outer hair cells, between the latter of which are found the sup- 
porting cells of Deiters Most externally are the large cells of Hensen 
A delicate membrane called the reticular lamina covers the top of 
all these, and is pierced by the hairs of the hair cells, while above 
this is the loose tectonal membrane attached to the periosteum of 
the spiral lamina, near its tip, internally, and possibly to some of 
Delttrs’ cells externally The fibres of the cochlear or auditory, 
nerve enter the spiral lamina from the spiral ganglion (fig 3) and 
ire distributed to the inner and outer hair cells (figs 4, 5) 

Function of the Ear — Originally the function of the ear was 
to preserve the proper position of the body in space, or balance 
This is still the principal, and in most species of the low vertebrates 
such as fishes the only, function The maintenance of the body 
balance through the appropriate reflex reactions of the bodily muscles 
and those of the eyes is, then, the function of the vestibular apparatus, 
in particular of the utricle and the semicircular ducts Part of the 
labyrinth, the saccule, apparently responds to the sound vibrations, 
as m certain fishes In the terrestrial vertebraks the auditorv func- 
tion buOmcs firmly established and increases in importance, culmi 
nating in the birds and mammals The vestibule, in its own right, 
undergoes 1 further parallel development and perfection necessitated 
by the varied and more specialized use of the limbs in land animals 
The function of the auditory system in the proper sense is to 
react to the sound vibrations Ordinarily the bulk oi the sound 
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Fig 4 —SECTIONAL VIEW OF THE COCHLEAR DUCT OF AN ADULT RHESUS 
MACAQUE SHOWING REGIONAL VARIATION OF STRUCTURES IN THE APICAL 
COIL (UPPER FIGURE) AND IN THE BASAL COIL (LOWER FIGURE) AB 
BREVIATIONS B BASILAR MEMBRANE C CORT1 S ORGAN CD COCHLEAR 
DUCT CN COCHLEAR NERVE OSL OSSEOUS SPIRAL LAMINA PB PET 
ROUS BONE SL SPIRAL LIGAMENT SP SPIRAL PROMINENCE T TEC 
TOR1AL MEMBRANE TL TYMPANIC UP OF OSSEOUS SPIRAL LAMINA 
T8 TYMPANIC SCALA V VASCULAR STRIA VL VESTIBULAR UP OF OSSE 
OUS SPIRAL LAMINA VM VESTIBULAR MEMBRANE VS VESTIBULAR 
SCALA MEDIUM MAGNIFICATION 

vibrations is caught by the external mobile flaps called “auricles,” or 
"pinnae,” and less so by applying directly to the skull and the body 
From the auricle the vibrations enter the external auditory meatus, 


passing over to the tympanic, or eardrum, membrane and finally 
to the chain of auditory ossicles These latter act as an elastic bridge 
along which the sound is transmitted to the stirrup’s footplate 
elastically fitted into the oval window The other opening, the round 
window, is in turn closed off by an elastic “secondary tympanic mem 
brane " The perilymphatic fluid filling the rigid bony labyrinth 
because of its incompressibility, has only one exit, the round window , 
by which it may give way whenever the footplate of the stirrup is 
pushed in, or is sucked in when the footplate is pulled out The 
oscillatory movements thus caused pass through the two scalae of the 
bony cochlea, taking a shortcut through one or the other segment of 
the basilar membrane, closer to the base in the sounds of high pitch 
and nearer the apex of the cochlea in low-pitched sounds The re 
mauling sound vibrations pass through the intermediate segments (See 
Basilar Membrane ) 

Embryology — The auricle is formed from six tubercles which 
appear around the first pharyngeal groove, or gill cleft Those for 
the tragus and anterior part of the helix belong to the first, or man- 
dibular, arch, while those for the antitragus, antihehx and lobule come 
from the second, or hyoid, arch The tubercle for the helix is dorsal 
to the end of the cleft where the two arches join The external 
auditory meatus, tympanum and Eustachian tube are remains of the 
hyomandibular cleft, the tympanic membrane being a remnant of the 
cleft membrane and therefore lined by ectoderm outside and entoderm 
inside The auditory ossicles are modified bones of the visceral skeleton 
of lower vertebrates (e g , fishes, etc ) The internal ear first appears 
as a pit from the cephalic ectoderm, the mouth of which in mammals 
closes up, to leave a pear-shaped cavity The lower part of the 
vesicle grows forward and becomes the cochlea, while from the upper 
part three hollow circular plates grow out, tie central parts of which 
disappear, leaving the margin as the semiurcular canals Subsequently , 
constrictions appear in the vesicle marking off th~ saccule and utncle 
From the surrounding mesoderm the petrous bone is formed by a 
process of cbondnfication and ossification 

Comparative Anatomy —The ectodermal invagination of the 
internal ear has probably a common origin with the organs of the 
lateral line of fishes In the lower forms the endolymphatic duct 
retains its communication with the exterior on the dorsum of the head, 
and in some elasmobranchs the opening is wide enough to allow the 
passage of particles of sand into the saccule In certain teleostean fishes 
the swim bladder forms a secondary communication with the internal 
ear by means of special ossicles Among the Cyclostomata the external 
semicircular canals are wanting , Petromyzon has the superior and pos- 
terior only, while in Myxine these two appear to be fused In higher 
types the three canals are constant Concretions of carbonate of lime 
are present m the internal ears of almost all vertebrates , when these 
are very small they arc called otoconia, but when, as in most of the 
teleostean fishes, they form huge concretions, they are spoken of as 
otoliths One shark, Squahna, has sand instead of otoconia The 
utncle, saccule, semicircular canals, endolymphatic duct and a short 
lagena are the only parts of the ear present m fishes 

The Amphibia (qv) have an important sensory area at the base of 
the lagena, it is probably the first rudiment of a true cochlea The 
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endolymphatic duct In 1 ; lost its communication with the skin, but it is 
frequently prolonged into the skull tnd along the spinal canal, from 
which it protrudes, through the intervertebral foramina, bulging into 
the coelom This is the caSL in the common frog In this class the 
tympanum and Eustachian tube are hist developed the tympanic mem 
brane lies flush with the skin of the side of the head, and the sound 
waves are transmitted from it to the internal car by a single bony rod — 
the columell i 

In the Rcptilia the internal ear passes through a great range of de- 
velopment In the Cheloilia and Opludia the cochlea is as rudimentary 
as m the Amphibia, but in the higher forms (Crocodilia) there is a 
lengthened and slightly twisted cochlea, at the end of which the lagena 
forms a minute terminal appendage At the same time indications of 
the scilae tympim and vestibuli appear As m the Amphibia the en- 
dolympluLic duct sometimes extends into the cranial cavity and on into 
other pirts of the body Snakes have no tympanic membrane In the 
birds the cochlea resembles that of the crocodiles, but the posterior 
semicircular canal b above the supeiior whore they join In certain 
lizards and birds (owls) a small fold of skin represents an external tar 
In monotremes the internal car is reptilian, but above them the mam 
m ds always have a spirally twisted cocliKa, the number of turns vaiy 
ing from one .and a half in the Cetacea to ntaily five in the rodent 
Luclogenys The lagena Ls reduced to a mere vestige The organ of 
C oni is peculiar to mammals and the single columella of the middle 
car is replaced by the three ossicles already described In some mam- 
mals, especially Carnivora, tbe middle ear is enlarged to form the 
tympanic bulla, but the mastoid cells are peculiar to man 

(SLPt) 
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EAR, NOSE AND THROAT, DISEASES OF THE 

Though diseases of these parts are considered separately, the parts 
themselves are closely connected by the Eustachian tube 
Diseases of the Ear —The ear consists of three parts, each 
with its own particular diseases the outer ear, the middle ear and 
the internal car 

The outer ear projects from the stde of the head and includes 
the ear canal Because of its exposed position, frostbite of the 
outer ear is common m freezing weather the edge of the ear turns 
white and becomes insensitive to touch The frozen part should 
be thawed out gradually in a cool room, and with told water com- 
presses applied to the eir until the colour returns, to prevent 
permanent damage to the tissues 
Accumulation ot ,v n cm block the car canal pioduung a pun 
Jess impairment 111 hearing This is a rather common cause for 


mild degrees of deafness, and is relieved by removing the wax 
This can be done by syringing with warm water, or the expe 
nenced ear physician (otologist) may use instruments in the ear 
canal 

Skin infections of the outer ear canal may be caused by various 
micro organisms or moulds which are carried 111 by water or from 
the air These canal infections are especially common in the 
tropics The ear feels full, with a malodorous discharge, and some 
times pam or itching The tre itment is to remove with great care 
all moist accumulations from the depth of the ear canal, followed 
by the use of appropriate medication against the particular causa 
tive micro organism 


Boils of the ear canal, like boils ekewhert, are due to infection m 
a hair follicle by Staphylococcus aureus In the ear canal a boil is 
exceedingly painful and tender with swelling that may block the canal 
and temporarily impair the hearing Heat and the use of an antiseptic 
solution are the treatment 

Eezema of the ear canal produces a reddened scaly appearance around 
the opening, with severe itching and a slight watery discharge In some 
cases eczema is due to an allergy to feathers or to a lood, and disap 
pears when the particular substance is avoided 

Tumouis of the outer ear include osteomas, winch are small bony 
growths that sometimes occur in the depth of the ear canal after yeais 
of swimming in oold water and carcinoma (cancer) of the skm of 
the ear Skin cancer begins as a small ulcer covered by a scab , it fails 
to heal completely, and insteid slowly increases m size If removed 
early and completely, skm c ulcers are curable 

The middle ear is a small cavity encased in bone and filled with air 
It connects with the upptr part of the throat through the Eustachian 
tube To keep the air pressure in the middle ear equalized with the 
air pressure outside, the Eustachian tube opens momentarily on swal- 
lowing or yawning This becomes very important m rapid changes 
of altitude, for if the air pressure is not equalized severe pam in the 
eir with impaired hearing results 

The middle ear cavity is separated from the outer car canal by the 
verv thin transparent drum membrane, the purpose of which is to 
vibrate in ••esponse to sound that enters the outer car A chain of 
tiny middle ear hones attached to the drum membrane carries the sound 
vibrations across the middle car cavity to the internal ear, which is 
filled with fluid When the fluid m the internal ear vibrates, it stimu- 
lates the endings of the hearing nerve, which carries the message to 
the brain 

Perforation of the dium membrane can result from a sudden change 
in air pressure It can also result from infection in the middle ear 
cavity (abscessed ear) A perforated drum membrane cannot vibrate 
normally and an impairment of hearing results Some perforations 
heal by themselves, otheis can be caused to heal by treatment, while 
still othus become permanent 

Infection of the middle ear, sometimes called abscessed ear, is the 
result of micro organisms, especially the Streptococcus reaching the 
middle tar cavitv from the throat thiough the Eustachian tube There 
is a severe earache with fever and impaired hearing If the pus buists 
through the drum membrane the ear begins to diain and the pain be 
comes less Infections of tliL middle ear are important because they 
may spread to near bv important structures, including the brain cavitv 
and brain, the internal car, the mastoid bone and the facial neive that 
supplies the muscles of the lace Fortunately these middle ear infec- 
tions, when acute, clear up quickly with the use of sulfa drugs peni- 
cillin or other antibiotic drugs Chronic infections of the middle tar 


cavity ate a different problem, and may require surgery to remove the 
disease and prevent extension to the bram cavity or other near by 
structures Chronic middle ear infections also cause a permanent im 
pairment in hearing by preventing the transmission of sound across 
the middle ear cavity to the internal car 
The internal ear encased m bone and filltd with fluid, is also known 
as the labyrinth since it consists of a complicated arrangement of 
cavities Part of the labyrinth is to maintain equilibrium, and part 
is for hearing Various disturbances in the labyrinth can therefore 
affect the balance as well as the hearing When the fluid in the laby 
nnlh is under increased pressure, there are attacks of dizziness, with 
impaired hearing, and head noises If the dizzy attack is severe the 
vn. tiro falls down and is nauseated This condition is called Mimferc’s 
disease, after Emile Antoine Mimfere, who first described it 
Dt generation of the hearing nerve is a common cause of deafness 
It mav be the result of a severe infection with a high fever It can 
result from large doses of certain drugs like quinine It very often 
comes after exposure to loud noise, in certain industries (“boiler- 
mikers deafness") or m military personnel Degeneiation of the 
hearing nerve also occurs with advancing age As a rule a degenerated 
hearing nerve cannot be helped by medical treatment 
Otosclerosis is a common cause of progressive deafness beginning in 
curb adult life The loss of hearing Is due to a small growth of bone 
tint blocks the passage of sound vibrations to the internal ear In 
some cases of otosclerosis the hearing can be improved by an opera 
tion to lonstruet a new opening for the passage of sound, called the 
fenestration operation 
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Diseases of the Nose — The nasal cavitj is lined by a mucous mem- 
brane which extends into air-filled cavities called the sinuses The 
common cold is an infection of the nasal mucous membrane caused it 
is believed, by a virus, or in some cases certain micro-organisms The 
inflamed mucous membrane is swollen, with obstruction to breathing, 
and there is an increased production of mucus from the membrane 
When severe, the infection may result in an accumulation of mucus and 
pus in 0 n l of the sinuses with pain, headache and increased discharge 
Allergy of the nasal mucous membrane is due to sensitization to a 
particular substance of a protein nature that is inhaled or is eaten 
House dust, animal hair, feathers and the pollens of certain weeds and 
grasses (“hay fever”) are common causes for nasal allergy 
Nasal polyps are soft, gelatinous, fleshy growths that develop from 
the mucous membrane m some cases of nasal allergy, and block the 
nasal cavity 

Nosebleed is a common condition following an injury or sometimes 
occurring spontaneously Sitting upright with the head bent forward 
and both nostrils plugged with a ball of cotton and held firmly shut 
between the thumb and forefinger will stop most nosebleeds 
Chrome mfcction of a sinus produces a drainage of thick mucus and 
pus, from the nose into the throat, sometimes with pain and head- 
ache Some of the chronic smus infections are the result of an allergic 
condition in the nose Others are the result of an abscessed tooth that 
breaks into the sinus, or of a severe head cold Improved drainage, 
either by improving an allergic condition, or by irrigating the smus, or 
by an operation, is the accepted treatment for chrome sinusitis 
Malignant tumours (cancer) of the nose or sinuses are not common 
The first symptoms are a bloody discharge, with obstruction to 
breathing The diagnosis is made by removing a small piece of the 
suspicious tissue and examining it under a microscope 
The treatment of cancer of the nose is to remove the tumour early 
and completely 

Diseases of the Throat — The throat Is the passage that connects 
the nose and mouth with windpipe and lungs To help protect the body 
against micro organisms that enter through the nose and mouth, the 
throat Is supplied with masses of lymphoid tissue around the base of 
the tongue, and the roof and sides of the throat The tonsils are large 
masses of lymphoid tissue, lying on either side of the entrance to the 
throat Acute tonsillitis is due to infection, usually with streptococci, 
with severe soreness, swelling and fever Quinsy sore throat is due to 
infection behind the tonsil, forming an abscess, with even greater sore- 
ness and pam and great difficulty m swallowing Diphtheria of the 
tonsils and throat must always be suspected m a sore throat that 
lasts more than a few days, for if treated early with antitoxin, recovery 
is rapid, whereas untreated diphtheria is often fatal Scarlet fever is a 
particularly severe form of tonsillitis with a skin rash 
Chrome tonsillitis with enlargement and redness, but usually without 
pam, may cause malnutrition especially In children, and arthritis, 
rheumatic fever and other conditions m other paits of the body 
Tonsillectomy is the accepted treatment for chronic tonsillitis Unless 
the tonsils are greatly enlarged or are diseased they serve a purpose 
and should not be removed 

The adenoids are an accumulation of lymphoid tissue in the roof of 
the throat above and behind the palate Enlarged adenoids occur 
usually in childhood, with nasal obstruction and mouth breathing, and 
obstruction of the Eustachian tubes with impaired hearing En- 
larged adenoids are one of the commonest causes of deafness in school 
children The treatment Is removal of the adenoids, usually done at 
the same time as removal of the tonsils 
Mahgnant disease (cancer) of the throat is not very common It 
begins as a chrome swelling, at first painless, and later painful, and 
is diagnosed by removing a small piece of the suspicious tissue and 
examining it under the microscope X-ray or radium treatment is 
often effective in controlling cancer of the throat 
Hoarseness 15 the symptom of disease of the larynx (voice box), and 
If the hoarseness lasts for more than two weeks the larynx should 
always be examined for a possible beginning cancer Cancer of the 
larynx is one of the more common forms of cancer, and if discovered 
early it can be cured permanently in a high percentage of cases by 
removal of the tumour Other causes for hoarseness are tuberculosis 
of the larynx, a benign tumour on the vocal cord called a “singer’s 
node” because it comes from overuse of the voice and acute laryngitis 
from a sore throat or from shouting In children especially hoarseness 
may be the first symptom of diphtheria of the larynx, known also as 
croup 

Early diagnosis and the use of antitoxin may save the life of a child 
with diphtheria of the larynx 

Bibliography — Lawrence R Boies, Fundamentals of Otolaryngology 
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EARL, a title and rank of nobility (corresponding to Lat. 
comes , Fr cojnte), now the third in order of the Bntish peerage, 
between marquess and viscount Earl is the oldest title and rank 
of English nobles, and was the highest until 1337, when the Black 
Pnnce was created duke of Cornwall by Edward III 
The nature of a modem earldom is readily understood, since 
it is a rank and dignity of nobility which, while it confers no 


official power or authority, is inalienable, indivisible, and descends 
in regular succession to all the heirs under the limitation m the 
grant until, on their failure, it becomes extinct „ 

The title is of Scandinavian ongm, and first appears in England 
under Canute as jarl, which was englished as eorl Like the 
ealdorman , whose place he took, the eorl was a great royal officer, 
who might be set over several counties, but who presided sep- 
ar itely m the county court of each with the bishop of the diocese 
Although there were counts in Normandy before the Norman 
Conquest, they differed m character from the English earls, and 
the eail’s position appears to have been but slightly modified by 
the Conquest He was still generally entitled to the “third penny” 
of the county, but his otfice ttnded, under Norman influence, to 
become an hereditary dignity and his sphere was lestricted by 
the Conqueror to a single county The right to the “third penny” 
is a question of some obscurity, but its possession seems to have 
been deemed the distinctive mark of an earl, while the girding 
with “the sword of the county” formed the essential feature in 
his creation or investiture, as it continued to do for centuries later 
The fact that eveiy earl was the earl of a particular county has 
been much obscured by the loose usage of eaily times, when the 
style adopted was sometimes that of the noble’s surname ( e g , 
the Earls Ferrers), sometimes that of his chief seat (eg, the 
Earls of Arundel), and sometimes that of the county Palatine 
earldoms, or palatinates, were those which possessed regalia, 1 e , 
special privileges delegated by the Crown The two great ex- 
amples, which dated from Norman times, were Chester and Dur- 
ham, where the earl and the bishop respectively had their own 
courts and jurisdiction, and were almost petty sovereigns 

The earliest known charter creating an earl is that by which 
Stephen bestowed on Geoffrey de Mandeville, m or about 1140, 
the earldom of Essex as an hereditary dignity Several other 
creations by Stephen and the empress Maud followed m quick 
succession From at least the time of the Norman Conquest the 
earl had a double character, he was one of the “barons,” or ten- 
ants m chief, in vntue of the fief he held of the Crown, as well as 
an earl m virtue of his “belting" (with the sword) and his "third 
penny” of the county His fief would descend to the heirs of 
his body, and the earliest charters creating earldoms were granted 
with the same “limitation ” The dignity might thus descend to 
a woman, and, m that case, like the territorial fief, it would be 
held by her husband, who might be summoned to parliament m 
right of it The earldom of Warwick'thus passed through several 
families till it was finally obtained, in 1449, by the Kingmaker, 
who had married the heiress of the former earls But in the case 
of “co heiresses” (more daughters than one), the king determined 
which, if any, should inherit the dignity 

The 14th century saw some changes introduced The earldom 
of March, created in 1328, was the first that was not named 
from a county or its capital town Under Edward III also an 
idea appears to have arisen that earldoms were connected with 
the tenure of lands, and in 1337 several fresh ones were created 
and large grants of lands made for their support The fiist 
earldom granted with limitation to the male heirs of the grantee’s 
body was that of Nottingham m 1383 Another innovation was 
the grant of the first earldom for hfe only m *377 The girding 
with the sword was the only observance at a creation till the first 
year of Edward VI , when the imposition of the cap of dignity 
and a circlet of gold was added Under James I the patent of 
creation was declared to be sufficient without any ceremony 
An earl’s robe of estate has three bars of ermine, but possibly it 
had originally four 

Something should be said of anomalous earldoms with Norman 
or Scottish styles The Norman styles originated either under 
the Norman lungs or at the time of the conquest of Normandy 
by the house of Lancaster To the former period belonged 
that of Aumale, which successive fresh creations, under the 
Latinized form “Albemarle” have perpetuated to the present 
day (see Albemarle, William de Fors) The so-called 
earls of Eu and of Mortam, in that period, were really holders 
of Norman comt&s Henry V and his son created five or six, 
it is said, but really seven at least, Norman countships or earl- 
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doms, of which Harcourt (1418), Perche (1419), Dreux (1427) 
and Mortain (1430) were be Lowed on English nobles, Eu 
(1419') and Tankervillc (1419I on English commoners and 
Longueville (1419) on a foreigner, Gaston de Foix Of these the 
earldom of Eu was assumed by the earls of Essex till the deith 
of Robert, the parliament’s general (1646), while the title of 
Tankerville still survives under a modern creation (1714) An 
anomalous royal licence of 1661 permitted the earl of Bath to use 
the title of earl of Corbeil by alleged hereditary right Of Scottish 
earldoms recognized in the English parliament the most remirk- 
able case is that of the Lords Umfiaville, who were summoned for 
three generations (1297-13807 as earls of Angus, Henry, Lord 
Beaumont, also was summoned as earl of Buchan fiom 1334 to 
1339 

The eaildom of Chester is granted to the princes of Wales on 
their creation, and the Scottish earldom of Carrick is held by 
the eldest son of the sovereign under act of parliament 

The premier earldom is that of Arundel (qn), but as this 
is at piesent united with the dukedom of Norfolk, the oldest 
earldom not merged in a higher title is that of Shrewsbury (1412), 
the next in seniority being Derby (1485) and Huntingdon (1 529) 
These three have been known as “the catskm earls,” a term of un- 
certain origin The ancient earldom of Wiltshire (1397) was un- 
successfully claimed in 1869 by Scrope of Danby, and that of Nor- 
folk (1312) in 1906 by Lord Mowbray and Stourton 

The premier earldom of Scotland as recognized by the Union 
Roll (1707) is that of Crawford, held by the Lindsays since its 
creation in 1398, but it is not one of the ancient seven earldoms 
The Decreet of Ranking (1606) appears to have recognized the 
earldom of Sutherland as the most ancient in virtue of a charter 
of 1347, but the house of lords decision of 1771 recognized it as 
having descended from at least the year 1275, and it may be as 
old as iz-8 It is at present united with the dukedom of Suther- 
land The original seven earldoms (of which, it was one) repre- 
sented seven provinces each of which was. under a mormaer This 
Celtic title was rendered jarl by the Norsemen and under Alexan- 
der I (c mj) began to be replaced by earl (comes), as a result 
of Anglo Norman influence, which also tended to make these 
earldoms less official and more feudal 

In Ireland the duke of Leinster is, as earl of Kildare, premier 
earl as well as premier duke 

An earl is “Right Honaurable,” and is styled “My Lord ” 
His eldest son bears his father’s second title and, therefore, that 
second title being in most cases a viscounty, he generally is styled 
“Viscount”, where, as with Devon and Huntingdon, there is no 
second title, one may be assumed for convenience , under all cir- 
cumstances, however, the eldest son of an earl takes precedence 
immediately after the viscounts The younger sons of earls ire 
“Honourable, " but all the daughters are “Ladies ” In formal 
documents and instruments, the sovereign, when addressing or 
making mention of any peer of the degree of an earl, usually 
designates him “trusty and well-beloved cousin”— -a form of ap- 
pellation first adopted by Henry IV, who either by descent or al- 
liance was actually related to every earl and duke in the realm 
The wife of an earl is a countess, she is “Right Honourable," and 
is styled “My Lady ” For the earl’s coronet see Crown and 
Coronet 

See Lord, Reports on the Dignity of a Petr, Pike, Constitutional 
History oj the House of Lords, Selden, Titles of Honour, G E 
( (okay tic), Complete Peerage, J H Round, Geoffrey de Mandevtlle 
<18910 (JHR) 

SAULE, JOHN (c, 1601-1665), English dmne was born at 
York about 1601 He matriculated at Chnst Church, Oxford, 
but migrated to Merton, where he obtained a fellowship In 
1631 he was proctor and also chaplain to Philip, earl of Pem- 
broke, then chancellor of the university, who presented him to 
the rectory of Bishopston in Wiltshire, and m 1641 he was ap- 
pointed chaplain and tutor to Prince Charles Early m 1643 h e 
Was chosen chancellor of the cathedral of Salisbury, but was soon 
deprived as a “malignant,” and in the same year was elected one 
of the assembly of divines at Westminster but declined to sit 
After Cromwells victory at Worcester, Earle went abroad, and 


was named clerk of the closet and chaplain to Charles II, being 
appointed dean of Westminster at the Restoration and in 1661 
one of the commissioners for revising the liturgy In Nov 1662 
he was consecrated bishop of Worcester, and was translated ten 
months later, to the see of Salisbury, where he concibated the Non- 
conformists 

Earle was on friendly terms with Richard Baxter and was 
strongly opposed to the Conventicle and Five Mile acts During 
the Great Plague Earle attended the king and queen at Oxford, and 
there he died on Nov 17, 1665 

Earle wrote the witty work entitled Mtcroeosmographie, or a 
Peue of the H orld Discovered, lit Essayes and Characters (1628- 
33), which ran through ten editions in the authm’s lifetime He 
was employed by Charles II to make the Latin translation of the 
Eilon Basih I e, published in 1649 , a similar translation of Hooker’s 
Ecclesiastical Polity was accidentally destroyed 

See Philip Buss’s edition of the Mtcroeosmographie (1811 and 1868) 

EARL MARSHAL, in England, ranks as the eighth of the 
great officers of state, is the head of the college of arms and np 
points the kings of arms, heralds and pursuivants He attends 
the sovereign in opening and closing the session of parliament, 
walking at his or her right hand He arranges state processions 
and ceremonials, especially coronations, royal marriages and fu- 
nprals, and with the lord great chamberlain he assists in intro 
ducing newly created peers in the house of lords 

He exercised joint and co ordinate junsdiction with the con- 
stable in the court of chivalry, and afterward became the sole 
judge of that tribunal till its obsolescence in 1737 The marshal 
ship of England was formerly believed to have been inherited 
from the Clares by the Marshal family, who had only been mar 
shalx of the household It was held, however bv the latter family 
as early as the days of Henry I, and passed to the Bigods In 
1306 it fell by inheritance to Edward I, and m 1316 was granted 
by Edward II to his own younger brother, Thomas “of Brother- 
ton,” earl of Norfolk As yet the style of the office was only 
“marshal ” The office, having reverted to the crown, was granted 
out anew by Richard II in 1385 to Thomas Mowbray, earl of 
Nottingham, the representative of Thomas “of Brotherton ” In 
1386 the style of “earl marshal” was formally granted to him m 
addition After several attunders and partial restorations in the 
reigns of the Tudors and the Stuarts, the earl marshalship was 
granted anew to the Howards by Charles II in 1672 and entailed 
on their male line, under which settlement it has regularly de 
scended to the present duke of Norfolk Its holders, however, 
could not execute the office until the Roman Catholic emancipa 
tion, and were forced to appoint deputies His grace appends the 
letters “E M ” to his signature, and bears behind his shield 
two batons crossed in saltire, the marshal’s rod (vtrga) having 
been the badge of the office from Norman times There appear 
to have been hereditary marshals of Ireland, but their history is 
not well ascertained The Keiths were greit manschals of Scot 
land from at least the days of Robert Bruce, and were created 
earls marischal m or about 1458, but lost both earldom and office 
bv the attainder of George, the 10th earl, m 1716 (See also 
Marshal ) 

See “The Marshalship of England,” m J H Round, Commune of 
London and Other Studies (1899), G E C(okavne), Complete 
Pei rage (JHR) 

EARLOM, RICHARD (1 742-1822), English mezzotint en- 
graver, was bom and died m London In 1765 he was employed 
by Alderman Boydell, then one of the most liberal promoters of 
the fine arts, to make a senes of drawings from the pictures at 
Houghton Hall, and these he afterward engraved in mezzotint 
His most perfect works as engraver are perhaps the fruit and 
flower pieces after the Dutch artists Van Os and Van Huysum 
Earlom executed a series of 200 facsimiles of the drawings and 
sketches of Claude Lorraine, which was published in three volumes 
under the title of Liber ventatis (1777-1819) 

EARLSTON (formerly Ercildoune, of which it is a corrup- 
tion), civil parish, Berwickshire, Scot Pop (1951) 1,761 The vil- 
lage is on Leader Water m Lauderdale, 72^ mi S E of Edinburgh 
by rail, and about 4 mi N E of Melrose Originally it was 
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tailed Arcioldun or “Prospect Fort,” an ancient caithwork on 
Black Hill In the 12th and 13th centuries the Lindsays and the 
earls of March and Dunbar were the chief baronial families The 
ivy clad rum of the ancient tower, “The Rhymer’s Castle,” is the 
traditional residence of Thomas Learmont, commonly called 
Thomas of Ercildoune, or Thomas the Rhymer, poet md prophet, 
and friend of the Paines, who was born here about 122^ The 
Edinburgh Border Counties Association acquired this relic and 
surrounding lands in 1895 The leading manufactures are ging 
hams and tweeds, and the town is also an agricultural centre, stock 
and com sales taking place at regular intervals and cattle and 
horse fairs being held every year Some 3 mi away is Berners;, de, 
which has been in the possession of the Haigs since probably the 
1 2th century, and which was presented to Field Marshal Earl 
Haig by the nation in 1921 The prospect from Bemersyde Hill 
was Sir Walter Scott’s favourite view The castle at Bemersyde 
was erected in 153 5 to secure the peace of the Border 

EARLY, JUBAL ANDERSON (1816-1894), American 
soldier and lawyer, was born in Frankbn countv (Va), on Nov 
3, 1816, and graduated at West Point m 1837 He served in 
the Seminole War of 1837-38, after which he resigned in order 
to practise law in Tranklin county, Virginia He also engaged in 
State politics, and served in the Mexican War as a major of 
Virginia volunteers He was strongly opposed to secession, but 
thought it his duty to conform to the action of his State As a 
colonel m the Confederate aimy, he rendered conspicuous service 
at the first battle of Bull Run (q v ) Promoted brigadier general 
and later major-general, Early served throughout the Vngiman 
campaigns of 1862-63, and defended the lines of Fredericksburg 
during the battle of Chancellorsville At Gettysburg he com 
manded a division of Ewell’s corps In the campaign of 1864 
Early, who had now reached the rank of heutenant general, com- 
manded the Confederate forces m the Shenandoah valley After 
several successful actions in the Shenandoah and Potomac valleys 
(on July 11 he threatened the city of Washington), Gen Sheri- 
dan arrived with Union reinforcements, forced Early to retreat, 
and defeated him at Winchester and Fisher’s Hill Finally, on 
Oct 19, after inflicting at first a severe blow upon the Federal 
army m its camp at Cedar creek, he was decisively beaten by 
Sheridan (See Shenandoah Valley Campaigns ) Waynesboro 
(March 1865) was his last fight, after which he was relieved of 
his command 

Gen Early was regarded by many as one of the ablest soldiers 
m the Confederate army 

After the declaration of peace he went to Canada, but in 
1867 returned to resume the practice of law For a time he 
managed the Louisiana lottery in conjunction with Gen Beaure- 
gard He died at Lynchburg (Va ), on March 2, 1894 Gen Early 
was for a time president of the Southern Historical Society, and 
wrote, besides various essays and historical papers, A Memoir of 
the Last Year of the War, etc (1867) 

See Lieutenant General Jubal Anderson Early, an Autobiographical 
Sketch and Narrative of the War Between the States (1912) 

EARLY CLOSING MOVEMENT The Early Closmg 
Association came into existence in Great Bntam following a meet- 
ing of drapers’ assistants held at the Commercial tavern, Holbom, 
m Oct 1842 A resolution was then passed “that the present hours 
of business are longer than either the convenience or the neces- 
sities of the public require and that a judicious curtailment thereof 
may be effected, without injury to any of the principals concerned, 
which would be productive of the most beneficial results ” In the 
period after 1842 great progress was made, including (1) the 
establishment of the Saturday half-holiday culmmating in the 
Shops act, 1912, legalizing a weekly half -holiday for every shop 
assistant, (2) the Shops Seat act (1899), which stipulated for 
one seat to every three female assistants m shops, (3) the Shops 
act (1920), which provided compulsory closing of shops at qjght 
o’clock weekday nights and nine o’clock Saturdays, m addition 
to the weekly half-holiday, and (4) improved shop conditions 

The Saturday half-holiday became a British national institu- 
tion, and was adopted by almost every other country in the 
World (A Lk ) 
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United States — Laws limiting working hours of mercantile 
employtes had been passed in most states prior to World War II, 
but actual openings and closings were determined by employers 
Traditionally Saturday became the chief shopping day of the * 
week, with most stores remaining open later on that day, par- 
ticularly m f irm communities After 1942, however, the changed 
buying habits of the public, resulting from increased income and 
population shifts into war industry areas, caused merchants to 
experiment radically with store hours 

The department stores m some of the large cities elimi- 
nated the hte Saturday closing and substituted instead certain 
weekdays 

Cham groceiy stores and butcher shops in many of the biggei 
cities also eliminated the late Saturday closing In the food hade 
the early closing policy was initiated by the meat cutteis’ trade 
union in San Francisco before 1920, and thereafter Was generally 
adopted in othei western cities Labour’s desire for improved 
working conditions became an increasingly important factor dur- 
ing the seven years pievious to 1940 which saw the passage 
of the National Industrial Recovery act, the Wagner act and the 
Fair Labor Standards act 

Early closing hours for department stores were fiist demanded 
by the Workmg Women’s society in 1891 This group enlisted the 
support of women consumers to secure better conditions for store 
employees by constructive legislation 

After its inception m 1891, the Consumers’ league of New 
York helped bring about a shortened week for women em- 
ployees, improved working conditions in retail stores, the closing 
of stores in the evening, half holidays on Saturday, and advo- 
cated early Christmas shopping 

(R Gl) 

EARLY ENGLISH PERIOD, in architecture, the first of 
the three divisions into which the English Gothic style is usually 
divided Although originally the term was applied to English 
Gothic up to the beginning of the 14th century (as by Rickman 
and R T Spiers), it is now more customarily limited to the first 
half of the 13th century In the last quarter of the 12th century, 
partly through the influence of the Cistercian order and partly 
through that of the French design of the early Gothic parts of 
Canterbury cathedral (choir, c 1175-78), pointed arches and 
other Gothic ideas became more and more common, so that by the 
end of the century the transitional period was over and the archi- 
tecture of England completely Gothic > It is this earliest developed 
Gothic which is known as Early English The chief characteristics 
of the style are frequent use of high, slim openings, capped with 
steeply pointed arches, known as lancets, often grouped in threes, 
fives (the “five sisters” in the transept of York cathedral) or even 
m sevens, simple four part church vaulting (see Vault), often 
with a ridge rib in addition to groin, cross and wall ribs, arch 
mouldings, consisting of complex combinations of convex projec- 
tions with deep, rounded hollows, nave and chapter house piers 
of a central core of stone surrounded by a number of black Pur- 
beck marble shafts, tied together by occasional moulded bands, 
capitals, almost always consisting of a circular abacus with rich 
mouldings below, or sometimes with conventionalized foliage with 
many rounded lobes, frequent use of hall flower (qv) and dog- 
tooth (q v ) ornament Toward the end of the period the use of 
tracery became general, lavishness of ornament increased, as in the 
diaper patterns m the arch spandnls of Westminster Abbey, and 
naturalism in the carving grew Outstanding examples of the style 
are Salisbury cathedral, begun 1220, the nave and transept of 
Wells cathedral, end of the 12th century to 1242, parts of York 
cathedral transepts, r 230-60 (See Gothic Architecture ) 

(T H) 

EARN, a loch and river, Perthshire, Scotland The loch is 6£ 
m long east to west and |m in maximum breadth It discharges 
by the river Earn On its shores are Lochearnhead (at the south- 
ern extremity of Glen Ogle), which has a station on the railway 
from Perth to Balquhidder, and the ruins of St Blane’s chapel, 
Edmample Castle, an old turreted mansion belonging to the mar- 
quess of Breadalbane, situated m well-wooded grounds near the 
pretty falls of the Ample , Ardvorhch House, the original of Dar 
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linvarach in Stotl’s Legend of Montrose, and the village of St 
F illa ns at the foot of the loch The mer, a noLable fishing stream, 
flows out of Loch Earn eastwards with a gentle mchnition to 
wards the south, and reaches the Tirth of fay, 6 \ m below Perth 
The principal places of interest on the banks of the Earn are 
Dunira House, the \illage of Comne, the town of Crieff, the 
ruined castle of Innerpeftray, founded in ifiio by the rst Loid 
Maderty, close to which is the library founded in 1691 by the 3rd 
Lord Maderty, containing some rare black letter books and the 
Bible that belonged to the maiquess of MonLrosc, Gascon Hall, 
now in rums, but wi'h traditions reaching back to the days of 
Wallace, Dupplin Cistle, a hne mansion in Tudor style, Forgan 
denny, and Bridge of Eirn, a health resort situated amidst pic 
turesque surroundings Strathcarn, as the valley of the Earn is 
called, extending from the loch to the Firth of Tay, is a beautiful 
and, on the whole, fertile tract, though liable at time., to heavy 
floods The earl of Perth is hereditary steward of Stiathearn 

EARNEST, the payment of a sum of money by the buyer 
of goods to the seller on the conclusion of a bargain as a pledge 
for its due performance It is almost similar to the arrha of the 
Roman law Apart from its surviv il as a custom, its chief lm 
portince m English law is its recognition by the Statute of 
Frauds as giving validity to contracts for the sale of goods of a 
value exceeding £10 (.See Sue of Goods ) Il is in that statute 
clearly distinguished from part payment, consequently any sum, 
however small, would be sufficient as earnest, being given as a 
token that the contract is binding and should be expressly stated 
so by the giver (See Deposit ) 

EAR-RING, an ornament worn pendent from the ear, and 
generally suspended (especially among the more civilized races) 
by means of a ring or hook passing through the pendulous lobe 
of the ear Among savage races the impulse to decorate, or at 
any rate to modify the appearance of the ear, is almost universal 
The Berawan people of Borneo use plugs through the lobe of the 
ear 3$ m in diameter More extraordinary still is an example of 
a stone ear plug worn by a Masai, 4i in m diameter and weigh 
mg 2 lb 14 ounces Among the superior races, though ear orna 
ments of extravagant size and elaboration are not unknown, 
moderation m size is commonly observed, and greater attention 
is paid to workmanship and fineness of material 

The general usage appears to have been to have ear rings worn 
in pairs, the two ornaments m all respects resembling each other, 
in ancient times, or more recently among Oriental races, a single 
ear-ring has sometimes been worn The use of this kind of orna- 
ment, which constantly was of , 
great value, dates from the re- 
motest historical antiquity, the 
earliest mention of ear-rings oc- | 
curnng in the book of Genesis 
It appears probable that the ear- 
rings of Jacob’s family, which he | 
buned with his strange idols | 
at Bethel, were regarded as an 
lets or talismans, such unques- 1 
tionably being the estimation m 
which some ornaments of this 
class have been Hfeld from a very I 
early period as they still are , 
held m the East Thus m New A bantu negroid 

Zealand ear-rings are decorated 

with the teeth of enemies, and f 0r puiiinu th« or into * tuhionabio 
with tahsniamc sharks’ teeth »■*» •"d ,ha e» 

Among all the Oriental races of whom wc have any accurate 
knowledge, the Hebrews and Egyptians cxiepted tar nogs al- 
ways have been m general use by both sexes, while m the West, 
as well as by the Hebrews and Egyptians, as a general rule they 
have been considered exclusively female ornaments By the 
Greeks and Romans also car-nngs were worn only by women, 
and the wearing of them by a man is often spoken of os dis- 
tinctively oriental 

In archaic art ear rings are frequently represented or their 
traces are left In the perforated ear lobes of early statues After 



the 4th century such perforations occur seldom In one instance, 
a Greek inscription records the weight of the detachable gold orna 
ments on a statue, among which a pair of ear ring.. is included 
Ear rings of characteristic form are frequently discovered by 
excavation In Egypt, a system of pendent chains is found hang 
ing from a disc In Assyria the decoration consists of pendants 
or knobs attached to a rigid ring In the Mycenaean period, ear- 
rings aie infrequent m Greece, but have been found in abundance 
in the Mycenaean finds of Enkomi (Cyprus) in the form of 
pendent bulls’ heads, or of decorative forms based on the bull’s 
head In the tombs of the Greek settlers in the Crimea (4th cen 
tury bc), earrings are found of marvellous complexity and 
beauty The lexicographer Pollux, speaking of the names givei 
to ear rings, derived from their forms, mentions caryatids, hippo 
camps and centauresses Jewels of the same class, of exquisili 
beauty and of workmanship that is truly wonderful, have been 
rescued from the sepulchres of ancient Etruria Ear-rings ot 
comparatively simple forms, but set with pearls and other stones 
were the iriode in Rome Researches among the burial places of 
Anglo-Saxon Britain have led to the discovery of jewels m con 
siderable numbers, which among thur varieties include ear-rings 

These ornaments, which have never fallen into disuse, shower! 
a considerable decline in Europe and Amerca during the 19th 
century, but have been revived again in the 20th century to the 
extent that they are not uncommonly worn on the street or with 
evening dress The more recent ones do not pierce the ear and 
are considerably smaller (See also Jewellery ) 

EAR-SHELL see Abalone 

EARTH In the present article we shall treat the subject 
matter of the earth as a planet under the following headings — 
(1) size, mass, density and form, (2) movements, (3) constitu 
tion, (4) age of the earth, and (5) earth’s thermal history 
SIZE, MASS, DENSITY AND FORM 

To primitive man the earth was a flat disk with its surfaci 
diversified by mountains, rivers and seas The spherical form 
was asserted by Pythagoras, and Aristotle used arguments in its 
favour similar to thpse used to day, viz , the ship gradually dis 



appearing, hull first, masts later, as it recedes beyond the horizon , 
the circular shadow cast on the moon during an eclipse , and the 
alteration m the appearance of the heavens as one passes from 
place to place on the surface With regard to the last point, we 
may notice that if the earth were flat any star above it would be 
visible from every point of it This is not true many of the stars 
visible m England are never visible in South Africa or Aus- 
tralia, and conversely On the other hand, an observer on the sur- 
face of a spherical earth would see every star that is above the 
tangent plane to the sphere at the point where he is The durec- 
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lion of this plane vanes with his position, and therefore the stars 
visible also depend on his position The mean altitude (angular 
elevation above the horizon) of the Pole star is equal to the lati 
tude of the place, for observeis m the northern hemisphere 
The spherical form did not, however, become generally believed 
until after explorers had actually sailed around the earth, ‘hough 
this argument is not intrinsically so conclusive as any of the three 
first given The distance a traveller has to proceed northwards to 
make the mean altitude of the Pole star increase by T is a "de 
gree of latitude ” Eratosthenes, m 250 b c , was the first to meas 
ure this, by determining the difference of latitude between Alex 
andna and Syene, but there is some doubt about his measure 
ment of the distance between these places Jean Picard, in 1671, 
obtained the first useful estimate From the length of the degree 
of latitude the size of the earth can be calculated 
Actually, the length of the degree of latitude is found to vary 
slightly with latitude This is because the earth is not exactly a 
sphere, a better approximation to its shape being an oblate sphe 
roid ( f he surface swept out by an ellipse rotated about its shortest 
diameter) Such a surface is flatter near the pole than near the 
equator, and the degree of latitude is therefore longer in high 
latitudes than in low ones Thus observation of the length of the 
degree in both high and low latitudes determines both the size 
of the earth and fls polar flattening The best determination yet 
made is that of J F Hayford, from observations m the United 
States, published in 1910 He gives 


equatorial serai 
polar semi axis 
ellipticity 


The distance from pole to equator, measured along the surface, is 
very nearly 10,000 kilometres 

The mass of the earth is found by comparing its gravitational 
attraction on a small sphere at its surface -with that of a large 
sphere of known mass on the same small sphere The attractive 
force satisfies the law of gravitation, namely, that the force pro 


duced on a given small body is proportional to -j, where in is the 

mass of the attracting body and r the distance of its centre If 
then the forces produced and the distances are known, we can find 
the ratio of the masses Observations by C V Boys and P R 
Heyl give the mass to be (5 976±ooos)Xi° !l metric tons (1 
metric ton = io 6 grams = 0 9842 British ton) This is the mass of 
a oody with a volume equal to that of the earth, and with a 
density equal to 5517^0004 times that of water The mean 
density of the earth is therefore 5 517 gm per c c 


MOVEMENTS 

The motion of the earth is known if we know three things 
which are independent or nearly so first, the motion of its cen 
tre, second, its rotation about its centre, third, any variations of 
shape that may be taking place These three types of motion may 
be described separately 

Movement of the Earth as a Whole — The most important 
part of the movement of the centre is the revolution about the 
sun The centre of mass of the earth and moon together de 
scribes in the course of a year an elliptic path, with the centre 


attract the earth and moon These forces introduce ver> comph 
cated minor disturbances called perturbations 
The centre ol mass of the earth and moon is about 4,800 1cm 
from the centre of the earth, the latter mo' es about the former in 
the course of a month on account of the attraction of the moon 
on the earth, and on this account the earth gets alternately in 
front of and behind its mean position This monthly mequalitv 
provides a means of determining the moon’s mass 
Rotation. — The rotation of the earth about its polar axis is 
nearly uniform, the period being the sidereal day, which is 23 hr 
50 min 4 095 sec of solar time The revolution about the sun 
and the rotation were both established by Copernicus in 1543 In 
his great work De orbium coelestinm revolutiontbus it was shown 
that the common astronomical phenomena, such as the rising and 
setting of stars and the sun, the difference between the lengths of 
the sidereal and solar days, and the seasons, could be explained 
most simply by regarding the earth as revolving annually about 
a fixed sun, while rotating about an axis in itself Later, tht 
explanation of the revolutions of the planets was the greatest 
triumph of Newton’s law of gravitation 
The position of the avis, however, varies The disturbances are 
known as precession, nutation and the variation of latitude 
Precession (often called precession of the equinoxes) is a motion 
of the earth’s axis in a cone whose axis is perpendicular to the 
plane of the earth’s orbit, so that the celestial pole appears to 
move in a circle about the pole of the ecliptic The time taken for 
the complete revolution is about -5,800 years The phenomenon 
was discovered by Hipparchus (120 b c ), and was first explained 
by Newton The attraction of the sun and moon on the earth’s 
equatorial protuberance tends to make it move so as to bring the 
equator into the plane of the orbit of the earth or the moon 
respectively But the earth’s rotation introduces a gyroscopic 
control, and the ultimate result is that each point of the earth’s 
axis moves parallel to the plane of its orbit The explanation Is 
similar to that of the motion of the axis of a spinning top 
Gravity tends to make the axis move downward, but the spin 
of the top converts the disturbance into a revolution of the axis 
about the vertical One effect of precession is that the equinoxes 
move around the ecliptic so as to be always moving to meet the 
sun The rate is 50" 26 per year, enough to displace the equinoxes 
by 30° in 2,150 years The vernal equinox, the point where the 
sun crosses the equator on its way north, is known in astronomy 
as the “first point of Aries”, but oif account of precession it is 
now in Pisces Also 4,000 years ago the star nearest the pole 
was a Diacoms, but since the pole has moved it is now a Ursae 
Minons, m 12,000 years it will be Vega 
The force tending to alter the tilt of the axis is not constant , 
when the sun or moon is crossing the equator, for instance, it has 
no effect The path of the pole is therefore not descnbed with 
uniform velocity, and is not quite a circle The departures from 
the uniform circular motion are called "nutations ” The largest of 
them, discovered by Bradley, is the lunar nutation, with a period 
of 18 6 years and an amplitude of 9" 2 m latitude This arises 
because the plane of the moon’s orbit revolves on the plane of the 
ecliptic in 18 6 years, so that the motion of the pole caused by 
the moon is not always about quite the same«pomt of the sky 
The variation of latitude consists of two small movements, one 
with a period of about 14 months, the other of a year Both 
have amplitudes of about o" 1 The existence of the former was 


of the sun at one focus The mean distance from the sun is 149,- 
700,000 km , or 92,900,000 miles The eccentricity of the orbit is 
0016751 (eccentricity = difference of greatest and least distances 
-j-sum of greatest and least distances) 

The centre of the sun, however, is not fixed, but shares m the 
general motion of the solar system relative to the stars The lat 
ter is a steady motion of the centre of mass of the whole system 
with a velocity of about 20 km per sec relative to the stars m 
its neighbourhood toward a point in the constellation Hercules 
It is found by statistical discussion of the apparent motions of 
stars The sun’s centre is close to the centre of mass of the 
solar system, but moves with regard to it on account of the 
attractive forces of the planets on the sun The planets also 


predicted on dynamical grounds by Euler, it is a circular oscil 
lation of the axis akin to the wobbling of a badly thrown quoit 
If the earth were quite rigid its period would be 306 days, actually 
it is 439+6 days, the difference being due to the earth’s elastic 
yielding The annual movement is due to seasonal displacements 
of matter over the earth’s surface Both were discovered by 
Chandler m 1891, the qualitative explanation is due to Newcomb 
Deformations — In addition to the above general movements, 
the earth is continually altering its shape The movements in- 
volved in mountain formation and isostatic compensation are 
large but slow, taking millions of years for completion The 
movement m a large earthquake may reach several metres close 
to the origin , it starts suddenly and is soon over, but elastic waves 
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are sent throughout the earth ind produce small movements of 
the ground it great distances The tidal forces of the sun and 
moon not only displace the watei on the surface, but pull the 
solid earth itself somewhat out of shipe this deformation is 
associated with an indirect one due to the weight of the displaced 
oceanic waters All of these movements require either long inter 
vals or sensitive instruments to make them perceptible 
CONSTITUTION 

There are several different sources of information available con 
cernmg the constitution of the earth Starting with the geological 
evidence, we know that most of the land surface is covered with 
a layer of sedimentary rocks The chief of these are sandstones 
and shales, produced mainly by the weathering of granite and re 
litcd rocks and redcposilion of the resulting sediments m shallow 
water In iddition, large ireas wilhin the continents aie covered 
with ancient rocks akin to granite, and granite is also a common 
intrusive rock Tor all thest reasons geologists (following Suess) 
have come to believe m a widespread granitic layer under all the 
continents Another very common intrusive rock is basalt, which 
exists in several different forms, such as dolente, gabbio, eclogite 
and tachyly te It is denser, in its commonest forms, than granite 
( j o igainst 2 7), and therefore has probably come from a greater 
depth But the mean density of the earth is 5 j, nearly twice the 
density of basalt, and it has been shown that the high pressures 
in the interior of the earth are insufficient to compress basalt to 
such an extent There must be much denser matter within the 
earth, and its densitv must be much greater than s 5 to m ike up 
for the lighter stuff on the outside This indicates an interior 
composed of heavy metals, especially iron, since this is the com 
monest heavy metal m the crust 

Upper Layers — More detailed information is provided by 
seismology As has just been mentioned, tarthquakes send out 
clastic waves through the body of the earth, and the arrival of 
these at distant stations is lecorded by instruments Two types 
of bodily waves exist in a solid first, a compressional wave like 
a sound wave, such that, as the wave passes, a particle vibrates m 
the direction of travel of the wave, and, second, a distortional 
wave, where the vibrating particle moves at right angles to the 
direction of travel of the wave The two types are referred to 
for brevity, as P and S The letters stand for “primary” and 
“secondary” because the compressional wave travels faster The 
velocities depend on the elastic properties of the material (incom 
possibility and rigidity, or resistance to change of shape) and on 
its density When the substance is not uniform the energy of 
each wave behaves very much like that of light that is, it travels 
in rays which are curved m such a way that the wave travels 
lrom one end of the ray to the other in a shorter time than it 
would take if it travelled by any slightly different path As m 
the case of light, again, if there is a sharp boundary between two 
different materials, a wave reaching the bound iry is partly 
transmitted and partly reflected A complication arises, however, 
in elastic waves, in a solid, four waves arise at a boundary, a 
compressional one and a distortional one in each medium The 
distortional wave is entirely characteristic of solids it does not 
exist m a liquid t 

It is actually found, when the times of arrival of the waves 
from a near earthquake at different distances are compared, that 
a pair of waves can be traced, travelling with velocities of 5 km 
per sec, and 3 3 km per sec respectively The former velocity 
agrees with that found by L H Adams and L D Williamson, 
of the Geophysical laboratory at Washington, for the velocity of 
compressional waves m granite, possibly with some admixture of 
the glassy form obsidian This wave is consequently denoted by 
P B and the other, which appears to be the corresponding distor- 
tiorml wav e, by Sg They travel wholly in the granitic layer from 
the origin to the observing station, apart from their short passage 
Upward through the sedimentary layer These waves were first 
observed by A Mohorovldid of Zagreb, Yugoslavia m iqoq 

If, however, a basalt layer underlies the granitic one it would 
be expected that some part of the waves sent out would be trans- 
mitted into this layer, travel through it, and be refracted up again 


when they return to the boundary Now actually not one, but 
two other pairs of waves can be traced, they have been given 
specific symbols, and their average velocities are P*, 63 km per 
sec , 5 *, 3 7 km per sec , P n (or simply P ) 7 8 km per sec , S n 
(or simply S), 43 km per second They have slightly different 
values m different regions 'The curious fact is that none of these 
velocities fits that for compressional waves in crystalline basalt, 
as found in the laboratory, which is 6 9 km per second The m- 
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ferencc is th it there is no widespread layer of crystalline basalt 
The velocity of P* fits either tachylyte, which is basalt in a vitre 
ous, or glassy, condition, or diorite, a ciystallinc rock intermediate 
in composition between granite and basalt P n has a very high 
velocity One rock that transmits waves with so high a veloc 
lty is dumte 1 rire rock at the surface, but consisting almost en- 
tirely of the mineral olivine (Mg 2 Si 0 4 and Te»SiOi), Which is 
common as a constituent of mixed rocks Eclogite, which has a 
similar composition to basalt, but a density of 3 3, gives a similar 
v elocity There are thus two possible successions with increasing 
depth, both consistent with the seismological data, namely, 
granite tachylyte dumte and granite diorite eclogite dumte The 
former was suggested by II Jeffreys, the latter by Professor A 
Holmes, and both views have arguments m their favour The six 
waves all appear to travel with uniform velocity, so long as the 
distance does not exceed about 900 kilometres But their times of 
arrival are related as if they had started at times differing by a 
few seconds If A is the distance of an observing station from 
the "epicentre” (the point of the surface vertically above the 
origin), T the time of arrival at the station, and v the velocity of 
travel of the wave, we have 


where T„ is the same for all stations for the same wave, so that 
the wave appears to have started at time T 0 and travelled out with 
velocity v But every wave has its own P 0 , on account of the 
delay of the indirect waves in travelling down to the intermediate 
and lower layers, whereas the waves Sq and P 0 come practically 
directly, just as walking to the next village may be quicker than 
travelling by train if one does not live near the station These ap- 
parent delays in starting provide means of estimating the thick 
nesses of the granitic and intermediate layers, which are together 
about 30 km , under average continental conditions 

Below the ocean the structure must be somewhat different 
Granitic rocks appear not to exist there, and basalt may come right 
up to the ocean bottom On the other hand Holmes has suggested 
that there may be a thin upper layer of syenite, a rock resembling 
granite except that it contains no quartz Direct seismological 
evidence is lacking, except that P» and S n seem to have the same 
velocities as under the continents The chief difference between 
continents and oceans is, then, that under the oceans the granitic 
layer is absent or very thin 

Deeper Portions — At distances over goo km the four waves 
P*i Sg, S* have all disappeared or at least become unrecogniz- 
able But P „ and Sn still exist Their observed times of trans 
mission give a means of finding their velocities of propagation at 
great depths, which has been employed by E Wiechert, B Guten- 
berg, S Mohorovi&d and others The velocities increase with 
depth, somewhat irregularly, to a depth of o 45 of the radius, or 
2,900 km , that of P vanes within this range from 7 8 to 13 6 Ion 
per sec , the corresponding values for S are 4 35 km per sec and 
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73 km per second The increase is to be attributed mainl> to an 
effect of the high pressure in increasing the stiffness of the material 
The velocities increase rather sharply by about 10% at a depth of 
about 450 km 

P waves just reaching a depth of 2,900 km emerge at an angular 
distance of 103° from the epicentre, that is, the line joining the 
epicentre to the point of emergence subtends an angle of 103° at 
the centre of the earth At greater dislmces P and S cannot be 
detected P reappears at a distance of 143 0 , and can be traced 
from there to the antipodes, but S never reappears at all This is 
w hat would be expected if the earth had a liquid central core, for 
the fundamental property of a liquid is its inability to transmit 
distortional waves But other alternatives are just possible, and 
we cannot decide that the central core is liquid without discussing 
other evidence 

P waves travel more slowly in the central core than just outside 
it, their mean velocity being about 9 km per second These waves 
were first identified by R D Oldham in 1906, and further work 


line, and adding up for all the pai tides The moment of inertia 
of the earth about the polar axis is denoted by C, and that about 
any diameter in the plane of the equator is denoted by A t is 
greater than 4 because the earth is spheroidal, particles, on ™ 
average, are farther from the polar axis than from one in the 
equatorial plane Now the rate of precession contains as a 
factor the ratio C-A, which is therefore sometimes called the 
C 

“precessional constant ’ or the “dynamical ellipticity This 
rate being observed, and every other factor m the formula for 
it being known, we can therefore find the precessional constant, 

which is 3^56 But C-A can also be found absolutely because 
it is the only unknown in the formula for the variation of gravity 
over the surface of the earth and certain perturbations of the 
moon Hence C can be found by simple division It is conven- 
iently expressed by the equation 


on them has been done by Gutenberg and H H Turner They 
emerge at minimum deviation at an angular distance of about 
143°, and consequently have large amplitudes there Between 
105° and 1 43 0 only very small waves are recognizable, but there 
appears to be reflexion from a further discontinuity deep in the 
core In addition, P and S waves incident on the central core aie 
partly leflected and partly transmitted into the core as P waves 
The reflected ones give the most accurate estimate of the radius of 
the coie, which is 3473Hz 3 km The transmitted wave derived 
from 5 is again broken up when it returns to the boundary, giving 
three parts, denoted briefly by SKS, SKP and SKKS The first 
two re-enter the outer shell when the wave has passed through the 
core, the three letters in each symbol indicate the type of the 
wave in the three parts of its path, waves in the core being de- 
noted by K The third wave is reflected on the inside of the core, 
and emerges after describing another path m the core as P and 
being transmitted into the shell as S The existence of all these 
waves was predicted by Gutenberg, who calculated their theoretical 
times of transmission from the known velocities of P and S at 
various depths, and they have all been found by observation at 
the predicted times by Gutenberg himself and other workers, 
especially Prof H H Turner The waves reflected at the inside 
and outside of the core are interesting because reflexion would 
not occur if the transition was gradual, they point to a sharp 
boundary between two quite different materials 

Deep Foci — It was inferred by Turner and confirmed by R 
Stoneley and F J Scrase that some earthquakes occur at great 
depths, some aie as deep as 600 km They aie important partly 
because they show that material so deep is still in such a state that 
it can undergo fracture, partly because certain additional re- 
flexions in them give further information about the thicknesses of 
the upper layers 

Density at Various Depths — We have already seen that the 
high mean density of the earth also points to a difference of densi 
ty between the interior and the extenor, comparable with that be- 
tween metallic iron and ordinary rocks There is reason to believe 
that the earth was once fluid, and in this state iron and silicates 
would not mix, thus a metallic core, sharply separated from a 
rocky shell, would be expected to exist A correspondingly sharp 
change m properties with depth has been inferred, on entirely 
different evidence, from seismology Seismology also indicates 
that there is no other large and sudden change Hence we natu- 
rally infer that the two sudden transitions are identical, and that 
the thick outer shell, down to a depth of 2,900 km , is composed 
of a silicate rock resembling olivme in composition, while the 
central core below that depth is made of metallic iron, probably 


where M is the earth’s mass and a its equatorial radius If the 
earth was a uniform sphere this ratio would have been 0400, 
the difference gives new evidence that the earth is much denser 
near the centre 

Ever> layer in the earth is compressed by the weight of the 
matter above it, but the compressibility can be inferred from 
the velocities of seismic waves Bullen finds that the density 
must increase from about 33 to 3 7 between 30 and 450 km of 
depth, rising there to 4 2 and reaching $ 5 at the core boundary 
In the core it increases from 9 9 to at least 122 
The density of dunite is near the mean density of the moon, for 
which the effect of compression is sm ill 
The Bodily Tide— The density and the velocities of propaga 
tion of the P and S waves at any depth being by this time fairly 
accurately known, the elastic constants (the incompressibility and 
the rigidity) of the matter can be found Hence it becomes, 



FlG 3 — PATHS OF PRINCIPAL pulses observed in distant earth 
QUAKES THOSE STARTING AS P ARE SHOWN ON THE LEFT THOSE START 
ING AS S ON THE RIGHT 


m the liquid jtate The change of velocity about 450 km down is 
found by K E Bullen to be associated with a rise of density of 
0 s, which J D Bernal interprets as due to a change of crystal 
form of olivine under high pressure 
The theory of the figure of the earth leads to another datum, 
involving the earth’s “moments of inertia ” The moment of iner- 
tia of a body about a line is obtained by multiplying the mass of 
every particle of the body by the square of its distance from the 


theoretically, possible to calculate how the earth as a whole would 
yield under known forces The 14-monthly vanation of latitude 
and the tides both provide data capable of being compared with 
theory If the earth were perfectly rigid, the period of the varia- 
tion of latitude would be 306 days , if it were a fluid, the variation 
of latitude would not exist If, again, the earth were fluid, the in- 
terior would yield so much to tidal forces that the ocean could 




EARTH 


834 


jield no more, and there would be no visible tides The actual 
tides are about o 7 as high as they would be on a rigid earth The 
two sources of information are closely related, but do actually 
give distinct checks on any theory Lord Kelvin showed that the 
tidal yielding of the solid earth was no more than that of a globe 
of steel of the same size We know now, however, that the dumte 
at a depth of 30-40 km is about two thirds as stiff as steel, and the 
matter 2,900 km down is fully twice as stiff as steel If the central 
core were equally stiff, it can be shown that the earth as a whole 
would yield less than tides and the variation of latitude show it 
does It has not yet been definitely shown that a liquid central 
core would give complete agreement but it would certainly fit the 
facts much better than any reasonable hypothesis consistent with 
the solidity of the core 

Summary — The structure of the earth, along a radius emerg 
ing at a typical point within a continent, would be as follows — 


Sedimentary layer 
Granitic layer 
Pachylyte or dionte layer 
Dumte shell (possibly with eclogite 
near the top) 

Liquid lr 


Thick- 
ness (km ) Density 

o-s (?) 2-2 7 

i8± 3 27 


3.5°c 


3 3 (top) 

5 s (bottom) 

9 9-12 


In oceanic regions the granitic layer may be absent, the sedimen- 
tary one thin and formed of deep sea deposits, and the tachylyte 
one replaced by matter of similar composition, but crystalline 
The thicker shell and the central core are much the same below 
sea as below land 


THE AGE OP THE EARTH 

On almost any theory of the origin of the earth it was originally 
fluid, probably gaseous (See Cosmogony ) The primitive earth 
would liquefy partly through loss of heat by radiation from the 
outside and partly by adiabatic expansion The latter leads to the 
formation of liquid drops as m a liquid air machine, and the drops 
would gradually collect towards the centre The formation of a 
liquid earth, probably with an atmosphere of some of its more 
volatile constituents, would be a matter of centuries Further 
cooling would lead to solidification, the time needed for this 
would be longer on account of the reduced temperature and dis 
tension, but m a few thousand years at most the earth would have 
a thick solid shell on the outside The further time taken for the 
outer surface to cool down, until its temperature was maintained 
almost wholly by the sun’s radiation, would be only a few years 
The temperature would then be near the present temperature, 
since the sun was in nearly its present state The moon must be 
almost as old as the earth Thus the intervals that have elapsed 
since the earth separated from the sun, smee the moon was 
formed, or since the earth’s outer surface became approximately 
as cool as it is now, do not differ by more than a few thousand 
years 

Denudation, — As soon as the outer suiface becime cool, an 
occm could form — though possibly oul\ a mall one at lir-,1 — 
and rain and avers, denudation and souirpint 11 > rocks cimc into 
existence Several methods arc a\ alible fo>- e-am iting the ige 
of the c irlh, bu 1 thev are not all ot equi’ aetui lev or reliability 
The simplest, apparently, is that based on denudition If we 
know the total mass of sedimentary rocks over the tilths sui 
face, and the annual amount of 'eilimeiits cirned to the si a bv 
nvers, a simple division gives an estimite of how long the pron -s 
has been going on The transport of sodium to the sea in rivers 
together «with the present total amount of salt in the sea, gives 
another estimate Both methods suggest ages of about 300,000,- 
000 years But it is important to notice that many factors can 
vitiate both. In particular, purely geological evidence makes it 
clear that the present rate of denudation is considerably m excess 
of the average of the past, owing to the existence of many high 
and comparatively new mountain ranges and the large amount of 
easily denuded matter left by the last glacial period These meth- 
ods can, therefore, at most suggest an order of magnitude 
Kelvin’s Arguments,— Two methods were given by Lord 


Kelvin, one based on the rate of supply of energy from the sun, 
and the other on the cooling of the earth’s crust by conduction 
In the former he supposed, following Helmholtz, that the sun’s 
energy was maintained by contraction, and found that the whole 
energy liberated by the sun, in contracting from an infinite dis 
tension to its present size, woultj maintain radiation, at the present 
rate, for only about 20,000,000 years In the latter he considered 
the cooling of the earth from the state just after solidification, 
and found how the rate of increase of temperature with depth in 
the crust depended on the time the earth has been cooling This 
increase of temperature with depth is known by observation The 
method, with modern data, gives about 27,000,000 years for the 
age of the earth 

There is now an oveiwhelmmg amount of evidence that the 
earth and the sun are both very much older than Kelvin’s results 
would indicate Yet the value of his attempts has not disappeared 
Numerous astronomical sources of information have shown that 
the sun has been radiating as vigorously as now for thousands of 
millions of years, and not merely for tens of millions, and we 
must infer that stars can draw on some source of energy much 
more provident tlwn contraction under gravity This is probably 
the transformation of hydrogen into helium A mechanism for 
this has been investigated bv H A Bethe 

Radioactivity — The argument from the earth’s thermal state 
was shown to require modification by the discovery of radioac 
tivity It was found that all surface rocks contained minute 
quantities of radioactive elements, and they were enough to indi 
cate the probability that a large fraction of the heat being con 
ducted out of the earth is of radioactive ongm and does not arise 
from the original heat But if so the original heat accounts for a 
smaller rate of increase of temperature with depth than was pre- 
viously thought, m other words, cooling has proceeded to a greater 
depth and the time taken has been longer than Kelvin’s theory in 
dicates Nevertheless, his theory is not done with The earth 
is not so old that original heat has ceased to be important, and 
Kelvin’s work shows how to estimate its importance Its geo 
physical interest will not disappear till after the hot central core 
freezes 

Radioactivity not only showed the need of supplementing the 
old theory, but provided a new means of determining geological 
time, and this method is the best that is known Radioactivity 
consists in the breaking up of elements with high atomic weights , 
in all known cases the disruption takes place by the loss of an 
a-particle, which is a charged helium atom, or bv the loss of a /3- 
particle, which is a free electron In each case a certain amount 
of radiative energy is also liberated The atomic weight of ura 
mum is 238, that of helium is 4 Thus when an a particle is lost 
the atomic weight decreases by 4 , when a /3-particle is lost it de- 
creases by an insignificant amount The products of the decay 
of uranium have therefore atomic weights of 234, 230, 226, 222, 
218, 214, 210 and 206, but several may have nearly the same 
atomic weight owing to loss of /3-particles The most interesting 
of the products, for our purpose, are those with atomic weights 
226 and 206, namely, radium and lead Radium breaks up at a 
known rate, m a given sample of radium x part in 2,280 breaks 
up every year But in spite of its short life, radium is present in 
all uranium minerals, m a constant proportion corresponding to 
36 atoms of radium per hundred million of uranium The explana- 
tion is that uranium itself breaks up at such a rate as to replenish 
the radium as fast as this in its turn breaks up For this to be 
possible one atom of uranium m 6,400,000,000 must break up 
every year 

The final product is a kind of lead, that is to say, no chemical 
test will distinguish it from ordinary lead, but its atomic weight is 
206 instead of 207 2 Lead is always found in uranium minerals, 
and when it was isolated it was actuallv found to have atomic 
weight 206 The different kinds of lead were the first examples 
discovered of isotopes, elements identical m chemical behaviour 
but differing m atomic weight, but numerous others are known 
through the work of Aston 

Now, this lead is being produced from uranium at a known 
rate for every 6,400,000,000 atoms of uranium x atom of lead is 
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produced every year, or, if we allow for the difference in atomic 
weights, 7,400,000,000 parts by weight of uranium produce 1 part 
by weight of lead e\ ery year Hence if a mineral contained no 
lead to begin with, and now contains x parts of lead to 1 of ura- 
nium, the age of the mineral is 7 4000; million years Petrologists 
can recognize when original lead must have been absent, and the 
method is therefore applicable to the determination of the ages of 
minerals, and hence to the absolute measurement of geological 
time The element thorium behaves somewhat similarly to ura- 
nium, its final product being a lead of atomic weight 208 When 
uranium and lead are both present in a mineral the age can be 
calculated by the approximate formula of Holmes and Lawson — 

a Pb w 

Age = U+o 3 8fh X 7.40o,ooo,ooo years 

Holmes and Lawson give also a slightly more accurate formula, 
allowing for the variation of the amounts of uranium and thorium 
with time The oldest known mineials to which this method is 
applicable have been found to have ages of about 1,800,000,000 
years The coal measures were laid down about 250,000,000 years 
ago The former estimate is therefore a minimum estimate of the 
age of the earth 

The radioactive elements can be applied in another way, due 
to H N Russell, to find an upper limit to the age of the earth 
The above method is based on the analysis of minerals specially 
rich in uranium and thorium But these elements are present m 
all rocks, and the method could be applied to the earth’s crust as 
a whole A caution necessary is that some of the lead may have 
always been lead and not have been produced by radioactivity 
during the geological time Consequently the method gives an 
upper limit The amounts of the relevant elements, m parts by 
weight, shown by averages of analyses of rocks, are U, 6 parts 
per million, Th, 15 parts per million, Pb, 7 5 parts per million 
The quantity of lead is too small to be consistent with the ex- 
istence of the earth for more than about 3,000,000,000 years, 
according to Holmes’s latest revision Thus radioactivity leads 
to the conclusion that the age of the earth is between 1,800,000,- 
000 and 3,000,000,000 years 

Evidence from Cosmogony The Orbit of Mercury —Two 
arguments from cosmogony also give evidence concerning the age 
of the earth The first is based on the fact that planets formed 
by ejection from the sun would move originally in very elongated 
orbits, which must have been altered to their present circular 
form by some later influence The only cause known that could 
produce such an effect is the resistance of the gaseous medium 
surrounding the sun, formed of the parts of the primitive filament 
that failed to condense into planets The medium would mean- 
while degenerate gradually on account of viscosity and diffusion 
The time such a medium would take to reduce the eccentricity 
of the orbit of Mercury to its present value is inversely propor- 
tional to its density, the time it would take to become destroyed 
by viscosity and diffusion is directly proportional to its density 
These times must be somewhere near equal, because, if the me- 
dium was not dense enough to begin with, it would have disap- 
peared before it had produced its actual effect, while if it was too 
dense a large amount of it would still remain and would be visible 
From a comparison of the two intervals of time it is found that 
the age must be of the order of magnitude of 3,000,000,000 years 
Great accuracy is not possible 

Tidal Friction — An alternative method depends on the his- 
tory of the earth and moon The rotation of the earth is not abso- 
lutely uniform, the day is becoming longer by about one second in 
r 20,000 years The change affects the observed times of ancient 
eclipses to a measurable extent, and it is from these that the 
amount is determined The explanation depends on the tides pro- 
duced by the sun and moon The tidal currents in shallow seas 
are resisted by friction over the bottom, and this leads to a cer- 
tain amount of dissipation of energy and to a reaction on the tides 
in mid ocean, giving a systematic disturbance of the times of high 
water If no faction took place the attraction of either the sun or 
the moon on the tides raised by itself would act exactly through 
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the centre of the earth, and would have no tendency to turn it, 
but the displacement of the times of high water causes the attrac 
tion to act along a line passing a little to one side of the centre 
and consequently to alter the rotation of the earth A reaction 
on the moon makes the moon go farther off, and explains how the 
moon can have receded to its present distance from its probable 
original close proximity to the earth’s surface The rate of change 
of the earth’s speed of rotation due to lunar tidal friction varies 
inversely as the sixth power of the moon s distance, and must 
therefore have been much greater in the past An estimate of the 
time needed to bring the moon to its present distance, based on 
the supposition that the phase lag of the oceanic tides has always 
been as at present, indicates an age of the order of 4,000,000,000 
years 

These two methods are much less accurate than those based on 
radioactivity Their utility is that they both depend on theories 
that explain a large number of other facts, and that the agreement 
of their conclusions in order of magnitude with those drawn from 
radioactivity gives independent reason to believe that the latter 
are not vitiated by some fundamental error of principle 

The Expanding Universe — The reddening ot the light of dis- 
tant nebulae, if interpreted as a Doppler shift due to velocities 
away from the sun, implies that all the nebulae were fairly close 
together about 2,000,000,000 years ago This suggests a similar 
age tor the universe 

THE EARTH’S THERMAL HISTORY 

The primitive earth was presumably verv thoroughly stirred up 
But the heavy metallic constituents refused to mix with the rocky 
ones and quickly settled to the centre to form the core At some 
stage during the solidification the granitic and basaltic layers 
separated from the dunite one, and, by some process so far very 
imperfectly understood, the granitic matter became collected into 
large patches, which we know now as the continents In a few 
thousand years the whole of the rocky shell would be solid 

The later history is substantially modified by radioactivity 
The amount of heat being conducted out of the earth per unit 
surface per unit time is the product of the thermal conductivity 
of the surface rocks, and the increase of temperature per unit 
depth Both vary appreciably from place to place On an aver- 
age about 1 4X io -9 calories per sq cm is being conducted out of 
the crust m Britain, about 1 2Xio J m South Africa But the 
experimental work of the present Lord Rayleigh, J Joly, J H J 
Poole and others has shown that avenge granite in the same 
regions contains enough radioactive matter for 1 cc to produce 
5X10 13 calories per second Hence about 28X10° cm, or 28 
km , of average granite would supply all the heat leaking out at 
the surface The actual thickness of the granitic layer, as we 
have seen, is about 18 km , but other rocks are also radioactive 
We are forced to suppose that unless the radioactivity is prac- 
tically confined to a surface layer with a thickness comparable 
with 20 km , the heat coming out of the earth would exceed 
its actual amount 

The temperature at any depth in the crust may be regarded as 
made up of two parts, one due to the original heat, the other to 
that developed by radioactivity since solidification The age of 
the earth and the other relevant physical data being roughly 
known, the former part can be evaluated Subtracting from the 
rate of conduction out of the earth the portion due to original 
heat, we are left with the part due to radioactivity This is found 
to be equivalent to the rate of generation of heat by about 15 km 
of granite, or by 10 km of granite with 20 km of basalt under it, 
— m excellent agreement, so far as we can tell, with the results of 
seismology If we adopt the latter view, the present temperature 
at the base of the intermediate layer should be about 560" C 
At a depth of about 300 km the rocks should have cooled by 
about 280° since solidification, below 600 km the present tem 
perature in the rocky shell is nearly the melting point We can 
now easily see why the central core is liquid The melting point 
of dunite at ordinary pressures is 1,400°-! 600°, that of pure 
iron is about x 500°, but that of the material of the central core 
might be lower by some hundreds of degrees on account of im- 
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purities In addition, the melting poinL of dumte is raised bv 
pressure, thit of iron is msed much less, if it nil by pressure 
Accordingly we should expect thnt the central core would be 
more fusible than the surrounding rock, and ll the litter is near 
its melLing point the iron must be liquid 
The foregoing discussion concerns mnmly continental condi- 
tions Radio ictivity beneath the oceins must be less, and the 
cooling at great depths there mav be up to 30% more The upxxaid 
concentration of ridioactive matter requires an explanation It is 
perfi ctly genuine for, without it, it would be impossible to recon 
cile Lhe ladioactivity of the surface rocks with the rate of increase 
of temper vture inwards Also it can be shown easily thit if the 
radio ictive layers weie txviee as deep or even if the total amount 
of 1 idioactive matter xxeie the sime but xxere uniformly distrib 
uted to i depth of 100 km , Lhe steady tempenturc it the hisp of 
the ridioaclixe lavei would be so high thit (he interior could 
never have become solid A difficulty sometimes expressed about 
the concentiation neir the suiface is that thi elements concerned 
are heavy , and might h iy c been expeeted to collect neat the centre 
of the earth But wlun the total imounl of a substance is too 
small to affect the density of its solvent appreciably, the density 
is often of much less import ince than solubility or volatility in 
determining the distribution 

Actually it is found that the radioactive gcnerition of he it m 
liisalt is under a third of what it is in granite and in denser rocks 
such as dumte the amount is much lower again 11ns points direct 
ly to a strong upward concentration, especially is the dunites ana 
lysed are, of course, surface samples, and have probably been cn 
richcd by cont ict with the more radioactive locks tint surround 
them Fuither, Holmes has called attention to the fact that m 
successive igneous outpours, even of material of similar composi 
tion, the m itcrial from the lnghei levels seems to have been en 
riched in radioactive materials at the expense of that lower down 
The evidence that these subst tnees actually do tend to collect up 
ward is very strong The most probable explanation is that 
given by Goldschmidt, who gives reasons from crystallography 
why uranium and thorium cannot form part of silicate crystals 
but remain in solution to the last In the earth the crystals would 
settle to the bottom and leave a radioactive layer on top His 
argument was confirmed by Pigott, who found that the radio- 
active elements in rocks actually occur on cleivage planes and on 
interfaces between crystals not in the interiors of crystals Later 
denudation would tend to trinsfer the radioactive substances to 
the ocean bottom, as Joly pointed out 
The Effects of Cooling at Great Depths—' The fall of tern 
perature since the solidification of the crust would be associated 
with a contraction in volume But we have seen that, since the 
solid erust formed, the greatest rate of cooling is it an inter 
mediate depth, which is at present somewhere about 200 km 
The spherical shell of cooling matter becomes too small to fit the 
interior, but being plastic it stretches and becomes thinner This 
makes its outer boundary move towards the centre tending to 
leave the uncooled outermost regions unsupported But they are 
not strong enough to support themselves, and collapse under their 
own weight TJiey have to accommodate themselves to too small 
a surface, and consequently crumple, fold and fracture This is 
the thermal contraction theory of mountain formation It is 
found that every great circle m the sphere would have to contract 
by about 400 km The compression required to explain all known 
mountains is not accurately known but it appears to be of the 
same order of magnitude The thief strength of the thermal con 
traction theory, however, is that it certainlv accounts for a large 
fractlbn of the mountains of the globe, and as no other sug- 
gested theory has been proved so capable the presumption is that 
thermal contraction is the chief cause of mountain formation 
Further, the rocks beneath the oceans are more basic, and there- 
fore are probably less radioactive and have cooled more than sub- 
continental rocks Even at the same temperature basalt seems 
to be stronger than granite and when it is cooler it will be stronger 
still Hence when an ocean floor is compressed against a contin- 
ent, the latter will be the first to yield This is the probable 
explanation of the Pacific type of mountains— the long series of 


the Rockies and Andes with the smaller ranges running nearly 
parallel to them md to the neighbouring coast The theory pre 
diets a contraction composed of two parts, about equal in magni- 
tude up to the present time One inci eases nearly uniformly with 
the time, the other as the square root of the time Only the 
latter part had been considered until 1932, and met with the dif 
ficulty that it would make the intervals between the great epochs 
of mountain formation much longei now than when the earth 
was voung This does not appear to have been the case, and 
foimed the basis of a serious objection to the theoiy The former 
pait, however, is free from this objection and is probably re 
sponsible tor most of the mountains formed since Cambrian times 

Mountain formation, on almost any mechanical theory, would 
be expected to be intermittent in time and localized m position 
The upper locks are elastic solids, which have to be undei a con 
sidtnblc stress bcfoic they give way, and when they do so the 
yield is at a definite place and becomes complete almost instan- 
taneously If then the stress is one that grows very slowly and 
gr iduallv , there will be long quiescent periods when the stresses 
are accumuliting separated by short intervals when they are 
relieved by folding and fracture, with mountain formation as a 
result This corresponds with the facts as known to geology 

The theory has, however still to meet several difficulties in 
points of detail, while the phenomena of igneous activity, shown 
in volcinoes and intrusions, seem at piesent to stand right outside 
it The temper itures that seem most probable within the inter 
mediate lavei arc enough to make a hard glass readier to flow 
than the intermediate layer actually is , nevertheless, basalt driven 
up to the surface seems to be much more completely fluid and 
to judge by its effects on neighbouring rocks, at a much higher 
temperature A curious fact noticed by Aston provides what looks 
like a promising clue The “inert gases” (helium, neon, argon 
Irypton and xenon) are far scarcer on the earth than one might 
expect from comparison with the abundance of other elements 
of neighbouring atomic weights m the crust the ratio is in all 
cases somewhere about a millionth A very natural explanation 
is that when the primitive earth was highly heated and probably 
distended its gravitation was insufficient to control the freely 
moving molecules of a gaseous atmosphere, consequently the 
truly gaseous constituents were mostly lost from the earth and 
transferred to the resisting medium The present earth consists 
of the constituents, such as iron, that liquefied readily, and of 
the materials that formed liquid or solid compounds at the high 
temperature concerned Trom this point of view it is interesting 
to note that the amount of oxygen in the earth’s ciust is within 
1% of that needed to combine with all the other elements , and the 
rarity of the inert gases is to be attributed precisely to the fact 
that they are inert gases, and could not find even a temporary 
place of safety in the earth’s interior But if we adopt this expla- 
nation we must suppose that most of the water and carbon com 
pounds on the eirth’s surface at present have been expelled from 
the interior since the earth shrank to its present size There is 
ample independent evidence that chemically active gases and water 
vapour are continually being expelled from volcanoes, and T A 
Jaggar and A L Day have given reason to believe that their 
reactions with one another and with the oxygen of the air are the 
principal factors in maintaining volcanic temperatures A con- 
tinuous fused layer is not available as an explanation of vol- 
canoes It would imply absence of ocean tides, and a perfection 
of isostasy that does not exist 

Continuous heating m the deeper crust would produce expan- 
sion and hence tension in the upper crust This would lead to 
vertical cracks and -violent igneous outpourings On the views just 
given concerning the wav radioactive materials become concen- 
trated near the surface, the earth’s crust must have had such a 
history in its earliest days, but denudation and other factors have 
obliterated all traces of it On the moon, however, there has been 
no denudation, and an extensive system of fissures and craters 
is the moon’s most prominent feature Lunar vulcanism is then 
to be referred to the moon’s earliest days and the upward move- 
ment of radioactive matter produced by it provides the reason 
why the internal heating ceased and there 13 no vulcanism on the 



EARTH— EARTH CURRENTS 837 


Isostasy — It is clear from the geological evidence that the 
transport of large quantities of matter horizontally, so as to 
thicken or thin the crust locally by several kilometres, is a com- 
mon feature of the earth’s history Now, all matter produces a 
gravitational field, and this redistribution would therefore be ex 
pected to produce disturbances of the direction and intensity of 
gravity Numerical calculations of the amount of these disturb 
ances can be made , but when they are compared with the actual 
local direction and intensity of gravity, as shown by the slope of 
the plumb line and the period of a standard pendulum, they are 
always found to be wrong It would actually be nearer the truth 
to say that additional matter does not appear to attract the plum- 
met or the pendulum bob at all, and that matter removed appears 
not to have attracted them The law of gravitation cannot be 
wrong , the only possibility is that there is really little excess or 
deficiency of mass in these places, addition or removal of matter 
on top being compensated by the outflow or inflow of an equal 
mass below This result would follow physically if the earth’s 
upper crust was an elastic solid, but so thin as to be readily 
flexible, and rested everywhere on a fluid interior 



OF ROCK MATERIAL BENEATH THE SURFACE UNDER SRAVITATIVE STRESS 
a, oranltlo layer, b, Intermediate layer, o, lower layer 

This theory was actually suggested as an explanation by Sir 
G B Airy when attention was called to the facts by Archdeacon 
J H Pratt Extra mass on top would force the crust down, the 
fluid below would flow out, and the process would continue until 
just enough had flowed out to restore the balance, in the “iso- 
static” state every vertical column o! the same section would have 
the same mass inside it Pratt did not accept this explanation, and 
proposed as an alternative the idea of a “depth of compensation”, 
according to him the extra mass of a mountain is compensated 
by a uniform reduction m density of all the matter below it, down 
to a fixed depth This hypothesis requires that the matter should 
diminish in density when an extra pressure is placed on top of it, 
and therefore is physically unplausible, and there are also weighty 
geological arguments against it But most geodesists, especially 
J F Hay ford and W Bowie m the United States, have adopted 
Pratt’s view and found it to correspond well with the facts W 
Heiskanen, however, showed that the Airy theory fits the facts 
at least as well, and H Jeffreys showed that this result was 
inevitable frqm the nature of the law of gravitation The chief 
modification needed in the Airy theory is that the substratum is 
not a fluid, but a very stiff solid, capable of transmitting dis- 
tortional waves, but weaker than the outer crust The weakness 
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the facts It is nowhere exact, and in some regions is seriously 
wrong Though it is true that the substratum is weaker than the 
outer crust, it is not devoid of strength There are widespread 


variations of gravity, which imply corresponding variations of 
load, too great to be supported by the strength of the outei 
crust alone Their support requires considerable strength, about 
a third of that of surface rocks, to a depth of about 600 km which 
corresponds to the focal depth of the deepest earthquakes 
BiMJOGKAina. — Sir G H Danvm, Scientific Papers (5 vols Cam 
bridge, 1907-16) and The Tides and Kindt ed Phenomena in the Solar 
System (igii) , Arthur Holmes, 7 he ige 0} the Earth (London and 
New Yoik, ion), J H Jeans Problems of Cosmogony and Stellar 
Dynamic, (Cambridge, 1019), Harold Jeffreys, The Earth, its Origin, 
History and Physical Constitution (ig-q) , Earthquakes and Moun 
tains (1935), R A Dalv, Our Mobile Earth (1926), Handbuch der 
Geophysik (ed by B Gutenberg, ig->6 ct Scq ) , A Holmes, The 
Age of the Earth (Benn’s Sixpenny Libraiv No 102, ig' , 7 ) , D S Na- 
tional Research Council Bulletins, Seismology, Age of the Earth, 
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periodicals must be consulted, especially Memoirs and Monthly 
Notices of the Royal Astronomical Society ( Geophysical Supplement) 
Gcrlands Bcitrage zur Geophysik and the Bulletin of the Seismologual 
Society of America, besides the usual physical and geological^ journals 


EARTH, FIGURE OF THE see Geodesy 
EARTH CURRENTS in the widest sense are any electric 
currents flowing m the earth Technically, however, the term 
excludes all artificial currents due to grounding, leakage or indue 
tive effects from power systems It also excludes some natural 
currents which are purely local Currents generated by chemical 
activity of certain ore bodies, or by temperature differences in 
the earth, and surges due to lightning discharges have this local 
character and are not included m a discussion of earth currents 
The existence of earth currents, te, induced currents of wide 
extent and of origin quite distinct from any of those enumerated, 
was probably first suggested by Sir Humphry Davy, 1821 Michael 
Faraday, 1831, although unable to detect them with then-existing 
instruments, was convinced of their reality when he discovered the 
principle of electromagnetic induction In 1847 W H Barlow- 
obtained the first actual evidence of earth current flow from 
measurements on English telegraph lines, and detected a diurnal 
variation m it About the same time C V Walker also obtained 
records from telegraph lines chiefly of the large currents flowing 
during disturbances or earth current storms These and similar 
early investigations, although fragmentary in character, soon 
showed correlations between earth current disturbances, magnetic 
storms, aurorae and changes in solar activity as indicated by 
sunspot numbers Thus the concept of .earth currents as a world 
wide rather than a local phenomenon became established, and 
more formal investigation of them was undertaken 
Systematic continuous observations of earth currents were car 
ned out at a number of European stations during the last third 
of the 19th century and several valuable series of records were 
obtained Early among the important series were those at Green 
wich, England, started m 1865, and continuing with some modifi 
cations until after 1890 at Berlin (1883-91) reported m detail 
by B Weinstein and at Parc St Maur, Pans, shortly afterward 
The rapid expansion of electric railways toward the close of the 
century put a check on recording at many places The large 
grounded currents from railways forced the abandonment of the 
programs at Greenwich and Paris and made sue]} measurements 
impossible in any densely populated region After a decade or so 
of neglect, the study of earth currents was undertaken once more 
at Ebro, Spam, in 1910 The Ebro records covering the years 
from 1910 to 1938 are the most extensive yet obtained and have 
been widely used for anal>ses More recently installations for 
continuous recording on duplicate lines were made at Watheroo 
Western Australia, in 1923, and at Huancayo, Peru, m 1926 The 
use of duplicate lines made available independent record? from 
lines of different lengths as a check on the operation of the 
measuring systems Both of these stations, operated by the 
Carnegie Institution of Washmgton, were still recording in 194s 
The Carnegie Institute m co operation with the U S coast and 
geodetic survey and the Bell Telephone laboratories, also secured 
records on long telephone lines at Tucson, Arizona, from 1931-43 
The Carnegie Institute, during the second international polar year 
1932-33 secured 18 months of record at College Fairbanks, Alaska, 
and the Canadian Meteorological service co operated in obtain 
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ing a year’s record at Chesterfield Inlet, Northwest Territories, 
Canada At the same time other high-latitude records were se 
cured at Sodankyla, Tmland and Tromso, Norway OLher earth 
current investigations covering varying periods of time have been 
earned out m the United States bv the Bell Telephone labora 
tones, in Sweden (also on communication lines bv D Slenquist), 
at Alibag, India, and in Russia, South America and Japan After 
rg39, wartime conditions radically curtailed most geo physical 
investigations and no new earth current measurements were re 
ported up to 1945 That year the only earth current installa 
lions reporting were the stations of the Carnegie Institution of 
Washington at Watheroo and Huancayo and one station operated 
at Riverdale, NY, by the Bell Telephone laboratories The 
Riverdale station was used chiefly for studies of disturbances m 
correlation with magnetic disturbances and lonospheriL changes 
as an aid to the prediction of radio transmission conditions 
Measurements — Direct measurements of earth currents are 
not practicable Hence information on their magnitudes, direc 
tions and other characteristics must be inferred from measure- 
ments of potentials combined with records or estimates of the 
resistances of their paths of flow In most cases only potential 
measurements have been made Tor this reason the results are 
usually given in units of potential or potential gradient and not 
of current or current density Superficially the potential measure 
ments are simple They are m tde with galvanometers or potenti- 
ometers connected between two earthed points, the orientation 
and distance apart of winch are known At least two pairs of 
points lying on lines of different azimuths are required to de 
ternune the magnitude and direction of the gradient Evaluation 
of the results in terms of earth current potential gradient is not 
simple, because the potentials measured are almost never those 
due to earth current flow alone Whenever electrical connection 
is made hetwien two points in the earth, some potential will 
practically always be found to exist between the two electrodes 
making the contact, even when there is no current flowing through 
the ground These contact potentials are caused by electrochem- 
ical activity between the electrodes and the surrounding soil and 
are quite independent of any current which may be "flowing 
through the ground They may also be many times as great as 
the potentials due to earth current flow and unless the equip- 
ment is carefully selected, may vary widely with time The poten- 
tials recorded, then, are combinations of the contact potentials 
and those caused by current flow Potentials due to extraneous 
local currents are also picked up where they exist Allowance 
for contact potentials and for local current flow must be made 
if the earth current records are to have any value Neglect of 
this fact has sometimes led to grossly inaccurate conclusions, 
such, for instance, as the existence of a large constant component 
or unidirectional flow of earth currents The effects of local 
current flow can well be excluded by care m the selection of the 
site of measurement Since contact potentials are independent of 
the length of line, or distance separating the two electrodes of a 
pair their effect can be minimized by using very long lines This 
was done at Berlin where lines iso and 260 kilometres long were 
used for the northerly and easterly components respectively The 
next longest lufes on record were those at Tucson, 57 km for 
the northerly and 94 km for the easterly line Shorter lines are 
cheaper and more convenient and even on lines as short as 1 km 
effective elimination of the effects of contact potcntnls cm be 
attained by using duplicate lines This is done at Watheroo ind 
Huancayo where independent records of each component are 
secured on two or more lines of different lengths In reducing 
the cfctfa only those features of the records are used which are 
common to both records and proportional to the lengths of line 
Established Pacts — -The first point to be emphasized in dis- 
cussing the results of these investigations is that there is no 
valid evidence of the existence of a constant or unidirectional 
part of earth current flow borne early conclusions to the con- 
trary resulted from mistaking contact potentials and their varia 
tions for true earth current potentials The records obtained from 
the duplicate lines at Watheroo, from the long lines at Berlin 
and Tucson and from tests with spcci il electrodes at I lira and 


elsewhere, demonstrate this fact conclusively In other words, 
earth currents is determined at anv single station ire essentially 
pulsating or ilternating currents differing from usual transitory 
or alternating currents in the relatively long periods of their 
alternation Hence all inferences drawn from potential measure 
ments must be based on a study of their variations and not on the 
absolute values recorded 

Disturbances, Earth Current Storms — The variations most con 
spicuous m records of earth potentials are irregular fluctuations, 
sometimes of brief duration and sometimes continuing for sev 
eral days Those of short duration are referred to as disturbances, 
while the more lasting, and usually more intensive, fluctuations 
are commonly called earth current storms Earth current storms 
occur on the average six or seven times each year Most of the 
severe storms are world wide and are often characterized by sud 
dtn commencements at which times sharp fluctuations appear 
simultaneously at stations all over the world It is difficult to hx 
on simple quantitative measures for these storms because of their 
complexity In severe storms potential gradients as great as 
100-200 mv /km have been recorded at middle latitude stations 
and higher values at polar stations A clue to the origin of earth 
current storms is found m the examination of other geophysical 
phenomena Earth current storms always coincide n time with 
magnetic storms and the fluctuations noted at a given station can 
generally be correlated with those in one or another of the mag 
netic elements The frequency and intensity of aurorae and of 
unsettled conditions in the ionosphere are also found to mcrease 
markedly at times of magnetic and earth current storms These 
facts pomt definitely to a connection between all these phenomena 
and solar activity Comparison with sunspot numbers shows that 
the intensity and frequency of both magnetic and earth current 
disturbances are greatest near the times of sunspot maximum and 
least at sunspot minimum and all three vary in much the same 
way throughout the well known cycle of approximately 1 1 years 
Moreover, a 27 day recurrence, corresponding to the sun’s rota 
tion, and so to the reappearance of a group of spots, has also been 
found m such disturbances Disturbances of short duration are 
apparently more localized Their frequency and intensity are 
greatest at high latitudes both in the earth current and magnetic 
records Typical disturbances are found to coincide with bright 
chromosphere eruptions and radio fade outs which accompany 
them The intensity of these disturbances falls off with the 
distance from a point directly under the sun A study of bnef 
isolated disturbances at College Fairbanks showed a high degree 
of correlation with observed aurorae and comparison with records 
from other stations further indicates that the same disturbances, 
greatly reduced in magnitude and modified in appearance, can be 
identified in the records at middle latitude and even equatori il 
stations 

Periodic Variations — Storms and disturbances are representa- 
tive of unusual conditions Less spectacular but more informa 
tive is the normal earth current flow which occurs day in and 
day out with remarkable regularity Again we deal with varia- 
tions, but variations which are far more regular and periodic 

Diurnal variation data, showing the changes in normal flow 
during the solar day, are available from a dozen or more stations 
Prior to 1924 the distribution of these data was unsatisfactory 
since most of the earlier stations were close together in Europe 
The establishment of the stations at Watheroo and Huancayo and 
the records obtained during the polar year, 1932-33, made it 
possible to compare the diurnal variation at stations distributed 
in latitude from 65° north to 30° south At stations 111 middle 
latitudes the potentials measured in a north south direction are 
decidedly greater most of the time than are those determined 
on an east-west line, and the general direction of current flow 
corresponds rather closely to the magnetic meridian Here the 
diurnal variation curves are of double period with a marked 
maximum of current flow toward the equator near local noon 
Greatest flow away from the equator occurs during the morning 
and afternoon hours At Huancayo, dose to the equator a dis- 
tinctly different l>pc of diurnal variation curve is obtained with 
a single pronounced maximum ind minimum which occur roughly 
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at the times when the flow at middle latitude stations is zero 
Also the directing of current flow is more nearly at right angles 
to the meridian than along it The records from the polar year 
stations cover only relatively short periods of time and are less 
accurate They do, however, indicate that the diurnal variation 
changes again as high latitudes are reached with a tendency 
towards single periodicity and predominance of the west east 
component 

By csmbmmg the data from the best of the modern stations, 
0 H Gish, m 1936, constructed a generalized world 1 picture of 
the normal earth current circulation, based solely on observa- 
tions without recourse to speculation or arbitrur> issumption 
Two views of this are seen in figs i and i m which the density 
of the arrows represent densit> of current flow as obtained bv 
integrating the longitudinal flow throughout the day and their 
direction is that determined directly from the diurnal varntion 
curves lanes drawn through the arrows to represent continuous 
lines of flow complete the picture of currents flowing in a number 


of large whorls or eddies At the instant shown in these charts 
it is midday in the western hemisphere and the four whorls which 
fall in this daylight section are strong and well defined The 
corresponding group of eddies on the dark side of the globe 
indicate much feebler activity The current system must be 
understood to be fixed in space with reference to the sun and not 
to an> spot on the earth Hence 12 hours later the stronger 
eddies of current will be found flowing in Europe and Asia m- 
sttad of in the Americas Fig 2 shows a secondary series of 
whorls as indicated by the polar year records If one considers 
what happens as a point on the map is moved from left to right 
across the whorls, the significance of all the main features of 
the diurnal variation, such as the generallj longitudinal direc 
tion of flow at middle latitude stations, the large surge of cur- 
rent towards the equator near noon and the reversals of direction 
during the forenoon and afternoon, is obvious Fig 1 also shows 
why the diurnal variation curves tend to be simpler in form at 
stations near the equator and the direction of current flow there 
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is confined largely to a west east line The picture is, of couise, 
necessarily generalised and qualitative since only a comparatively 
small portion of the earth has been covered in earth current 
measurements Moreover, in its preparation such factors as the 
resistivity of the eaith and the nonuniformity of the earth’s 
magnetic field were neglected Even it complete data were avail- 
able, an exact picture could not be presented in a single diagram 
since the current whorls must tend to be modified as they en 
compass different portions of the earth The resistance of the cur 
rent paths, for instance, is quite different for a deep oceanic 
region and for continental areas Consequently the whorls them- 
selves tend to be modified considerably in shape and in intensity as 
they progress around the earth So the entue picture must be 
viewed as oversimplified for the sake of clarity 

The seasonal changes in normal earth current activity are 
chiefly changes m intensity The magnitude of the flow observed 
in individual months shows a definite minimum at midwinter and 
less pronounced maxima at the equinoxes A very similai seasonal 
variation is found in the magnetic records Referring again to 
hg 1, it appears that the current whorls become most pronounced 
when the sun is directly over the equator and weakest in the 
hemisphere farther away from it at other times At most station-, 
only minoi changes in the type of diurnal \arntion are noted 
throughout the year A notable exception is Tucson, which, it 
will be noted, is located near the centie of the northern hemi 
sphere whorls There, as the current pattern moves up and down 
following the motion of the sun, the station is appaiently al- 
ternately south and north of the centre and, as a lesult, quite 
different phase relationships exist between the two components 
in summer and in winter months 

The annual variation in normal earth cuirent activity again 
consists mostly of changes in intensity B Weinstein from the 
Berlin data, D Stenquist and L A Bauer using Ebro results and 
W J Rooney from the records at Watheroo, Huancayo and 
Tucson, all find that the normal activity, as well as disturbance 
effects, follows closely the variations in sunspot number, and its 
changes from year to year are very like the variations found in 
the earth’s magnetic field 

A lunar diurnal variation, consisting of a double period osciUa 
tion, was shown m the Ebro records by J Egedal and in the 
Huancayo and Tucson records by Rooney This variation is at 
tributable to tidal action m the ionized layers of the upper atmos 
phere and is a clue to the mechanism causing earth current flow 

Relation of Earth Current and Magnetic Variations — 
The parallelism between earth current and magnetic vanations 
is too close and too consistent to be accidental It extends not 
only to the frequency of disturbances and similarity in seasonal 
and annual changes but also to specific features such as the 
unusual seasonal variation at Tucson or the simultaneous occur- 
rence of unexpected conditions on individual days The relation- 
ship is, however, not a simple one and its exact nature has yet to 
be determined Theories underlying the variations in the two, 
developed by A Schuster, S Chapman, R Gunn and others have 
been summarized by 0 H Gish All the more tenable theories 
agree in concluding that the variations in the earth’s magnetic 
field and the flow of electric currents in its crust are the result of 
currents circulating in the upper atmosphere These ionospheric 
currents m turn depend on its becoming highly conducting under 
the influence of solar radiation There is some difference of 
opinion as to the precise mechanism and even as to the exact 
type of radiation involved but two fundamental facts are clear 
The existence and general character of the ionospheric currents 
have been clearly demonstrated through the modem advanced 
technique for their investigation And the fact that such cur- 
rents must modify the earth’s magnetic field and cause it to vary 
is undeniable These magnetic variations then induce current 
flow in the earth which in turn reacts on the magnetic field to 
modify it still further The net result, under normal solar condi- 
tions, is the regular periodic variations in the magnetic field and 
the accompanying earth current circulation such as that depicted 
m figs i and 2 Storm and disturbance effects require some dif- 
ferences in radiation and m the complexity of the mechanisms 


but are also quite definitely of a solar origin (Set also Ei.rc 
tricity, Terrestrial Magnetism ) 

BtDLiuGRAi'm — B Weinstein, Die Erdslrome m dtulsclien Reich - •» 
telegraphengi belt (Brauschweig, 1900) , J E, Burbank, “Earth 
Currents, and a Proposed Method for Their Investigation,” 1 circstrial 
Magnetism, 10 23 (190^) , O H Gish, “The Natural Electric Cunents 
m the Earth,” The Scientific Monthly 43 47 (1936). W J Roonej, 
“Earth Currents," Terrestrial Magnetism and Electricity vol 8, 270 
(1939) , S Chapman and J Bartels, Geomagnetism vol 1, (Oxford, 
1940} , W J Koonej , “Summary of Earth Current Recoid from 
Tucson, Arizona foi a Complete Sunspot Cycle, ” Terrestrial Mag- 
netism 49 147 (1944) fW J Ry ) 

EARTHENWARE, a term generally associated with a 
coarser type of domestic pottery, although such cups and saucers 
and other tableware of thin, pottery are often called china (see 
Chin a ware I m error 

Earthenware can be made almost as thin as china, but it lacks 
translucencj , it is opaque Its chief feature is that it will absorb 
moisture undci the glaze whereas china will not A test adopted 
by the Bntisli customs officials is the ippht ition of red ink to the 
ware at a point wlieie the gla/e has been removed If the ink is 
absorbed then it is classed as earthenware 

Earthenware embiaces a wide range of pottery (see Pottery 
and Porcelain) known under a variety of names, which usually 
indicate the place where the ware was first introduced William 
Burton, a well known authority writes “The word earthenware 
in its widest sense might be used to cov er all varieties ot pottery, 
as they are all made from some form of eaithen or mineral sub- 
stance taken out of the ground In this bioad sense a brick, a 
drainpipe and a Chinese vase might be equally described as 
earthenware, but though the chemical differences between them 
are slighter than would be supposed, they are so far apart m tech- 
nique and final result that the names earthenware, stoneware and 
porcelain are very conveniently used to differentiate between 
them In this restricted sense, the title ‘earthenware’ covers aTT'- 
aiticles made from a single natural clay, or from mixtures of clav 
and other mineral substances which when sufficiently fired for 
practical use, still remain porous, and need, therefore, if they are 
to be used for culinary, domestic, or decorative purposes, to be 
completed by the addition of an outer skin of glaze or glass melted 
on them ” A handbook compiled by British experts in con- 
junction with the educational committee of the Pottery and Glass 
Trades’ Benevolent Institution, gives the following definition of 
earthenware — • 

‘‘All ware may be termed earthenware which is porous in the 
mateual itself, and requires to be glazed before it can be applied 
to domestic use Earthenware is opaque, it will not transmit 
light ” 

The porosity of the “body” (the pottery itself without a glaze) 
may give a wrong impression to those who are not familiar with 
the ceramic industry For instance, Bourry, a noted authority on 
the industry, points out that terra cotta and stoneware are quite 
distinct in their properties One of the chief characteristics of 
stoneware is its impermeability, whereas terra-cotta has a porous 
body If the distribution of the temperature of the kiln is irregu- 
lar, some of the ware, says Bourry, will be impervious and rightly 
termed “stoneware," whilst other ware, in the same kiln, will have 
a porosity between that of terra cotta and stoneware Judged on 
the basis of porosity, an article, Bourry points out, might be de 
fined as “stoneware” if viewed from one side and as “terra-cotta” 
if viewed from another 1 Therefore it will be seen that earthenware 
and other types are not easily defined, but for general purposes 
the term “earthenware” may be applied to pottery which is ab- 
sorbent under the glaze , 

Types of Earthenware — Earthenware can, however, appear 
under several names, each chosen to distinguish a special type of 
ware These are sometimes distinguished m the trade as agate 
ware, onyx ware, marbled ware, porphyry ware, that is, earthen- 
ware made to imitate these various natural stones by mixing 
different coloured clays and glazing with a rich soft glaze 

Delft ware is a general term applied to earthenware covered by 
an opaque tm enamel It takes its name from Delft in Holland, 
where it was already largely made about 1600 Afterwar , was 
imitated at Lambeth, Bristol and Liverpool (Englan JX * J 
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Faience ware is an earthenware with a soft rich glaze, generally 
decorated under the glaze, named after the place of its origin, 
“Fayenct ” 

Mijoliti ware is the name given to an tarthenware which is 
ghzed with soft coloured glares It takes its name from 
'M ljorta ” 

Ouccnsw ire is a yellow or cream coloured English earthenware 
lirst nude ibout 1750 by Jonah Wedgwood of Etruria (England) 
Mm> imitations of it have been made, which vary much in. char- 
acter colour, hirdness and quality 

Sc mi porcelain and ironstone china are only trade names given 
to a harder form of earthenware They are not in reality either 
porcelain or china 

The abov c descriptions cover in the main table ware and deco- 
nti\c pottery, but earthenware is also used for more prosaic 
purposes such is sanitary utensils, and containers for food and 
drink Earthenware is also produced m almost every civilized 
country of the world, but the quality varies considerably In this 
respect Grcit Britain has an enviable reputation for its earthen- 
ware, just as it has for china 

Not only will the ware itself differ in its quality, according to the 
country of origin, but the decorations also are in most cases char 
acteristic of the nation that produces the earthenware, unless it 
is made specially for export Tor instance, an eastern country 
like J ipan expresses its artistic character in its pottery decora 
lions, but to capture the trade in western countries forsakes its 
national decorative schemes and adopts those common m the 
WesLcrn Hemisphere 

The principal raw materials used in the manufacture of earthen- 
ware are ehina clay ball clay, flint and china stone 
China Clay — This mineral is found in many parts of the 
world, but the English mines at Cornwall and Devon are con- 
sidered to produce the best clay for china malting The clay is, 
"of course, consumed largely by the British potters, but large 
quantities are exported, particularly to the United States, which 
have not a clay of the English quality, although quite good clays 
are found in Georgia 

The British trade returns do not show the exports of china- 
clay separately, but group them with china stone Of these two 
minerals 631,990 tons were sent abroad during 1926, more than 
half the quantity (361,797 tons) going to the United States 
Belgium follows with 64,891 tons, and the Netherlands ranks 
third with 40,421 tons * 

According to the last census of production, published in a series 
of preliminary reports during 1926, the output of British china- 
clay was 803,000 tons, valued at £1, 448, 000 The previous census 
taken in 1907 gave the production of china-clay and cliina-stone 
together, the total being 726,000 tons, valued at £542,000 
Perhaps the next most important deposits of china-clay arc to 
be found in Czechoslovakia, where an output of 40,000 tons per 
year is obtained The best clay in Czechoslovakia is mined at 
Sedhce and Karlovy Vary Czechoslovak clay is also exported to 
the extent of about 20,000 tons per year, a large part of this being 
sept to Germany 

China clay is said to have resulted from the decomposition of 
granite through siany centuries Its mam constituents are silica 
and alumina, and may be described generally as a white, amor- 
phous powder The day is not usually mined in the ordinary 
way, but is washed down from the sides of the mine by huge jets 
of water thrown out of hosepipes at a high pressure The water 
brings down the fine day to the bottom of the mine, where any 
sand is allowed to settle out The waterv mixture of clay is then 
pumpe^ up to the ground level, and run through a series of 
troughs, known as “micas,” where it undergoes a process of levi 
gation, which consists of running the mixture into a trough from 
which the day and water overflow into another trough, and so 
on throughout the senes, While the mixture is passing through 
the “mu as,” the heavier materials— the impurities such as mica 
—gradually settle out and are left behind On emerging from the 
“micas” the day, now pure, is ran into settling pits From here 
it will pass to storage tanks and then to drying kilns Finally it 
travels, in the fotm of lumps, to the storage room or “hnlmy," 


from which it will be loaded into railway trucks or conveyed to 
ships It is the china clay that gives plasticity to the mixture of 
materials used by the potter 

Ball Clay — Phis is found principally in Devon and in Dor- 
setshire, and is sometimes known as blue clay, owing to its grey- 
ish blue colour, which is due to organic matter When fired at 
a moderate temperature it becomes white and remains absorbent , 
but some days, if subjected to intense heat, are, according to 
Sindeman, rendered so hard that they are not easily scratched 
with a knife Under such conditions these clays turn a yellowish 
colour and become non absorbent 

The days vary, and the producer grades his clays into several 
qualities Deposits will m some instances be found quite near 
the surface, while in other cases shafts will be sunk and the clay 
mined in branching “lanes,” which vary in height according to 
the thickness of the vein of clay It is necessary to “weather” 
the clay before sending it to the potter To do this it is piled in 
heaps and exposed to the weather, and to the sun, rain and frost, 
probably for years, the whole being turned over at least once, 
so that all the clay may benefit from the exposure This weather 
ing is said to increase the plasticity of the day, an important 
matter to the potter 

The production of ball clay in the United Kingdom according 
to the census published in 1926 was 146,000 tons, which had a 
selling value of £128,000 The United States bought 17 870 tons 
in i9’6, more than hilf the quantity exported that year, Italy and 
Belgium following with 4 669 and 2,167 tons respectively 

Flint — Almost everyone is familiar with the pebbles or pieces 
of flint which are washed smooth by the waves on the seashore 
These find their way into the body of earthenware Not all flints 
are equally suitable, the best are found in France, although there 
are many other sources of supply To reduce the flints to a 
powdery mass so that they can be incorporated into the clay, the 
pebbles are heated (or calcined) a process which not only turns 
them white, but makes them more amenable to grinding They 
are first of all crushed and then ground into very small particles 
in water, so that a white, or greyish, thin liquid paste is produced 

The flint can withstand very high temperatures and therefore 
makes what might be termed a framework for the clay and other 
materials in the earthenware The census of production for the 
United Kingdom published in 1926 gives a total of 188,000 tons 
for flints (including crushed and broken flints) 

China Stone — This is an important ingredient in pottery, and 
there are deposits of a high quality in Cornwall, England, where 
the stone is mined by inserting explosive charges m holes drilled 
by compressed air boring machines The stone has four recog 
nized qualities or grades hard purple (a white, hard rock with a 
purple tinge) , mild purple (simildT but softer) , dry white or soft 
(a soft white rock), buff (similar to dry white, but with a slight 
yellow tinge) 

Silica is the principal constituent, amounting to about 74% in 
the dry white and over 80% m the three other varieties Oxide 
of alumina is the next important ingredient, amounting to about 
18% m the dry white and from 7% to 10% in the other varieties 
The British output, according to the preliminary census reports 
published in 1926, was 51,000 tons, valued at £82,000 China 
stone gives the china "body” its translucency 

Manufacture of Eartbenware — Earthenware may be 
“thrown” on the potter’s wheel or made under semimechanical 
conditions In the case of the potter’s wheel the prepared ball or 
lump of clay, revolving at the will of the potter on a small circular 
platform, is moulded by hand into whatever shape is aimed at 
But for commercial production on a large scale, the thrower may 
form the ware in a mould which shapes the exterior, the clay be 
ing pressed inside until the desired thickness is attained, or the 
clay and other materials may be introduced m the form of “slip" 
(a mixture of the materials with water) into a plaster of pans 
mould A further method is that of ' jolleying ” In this process 
a mould forms one side of the article If “flat" ware, such as 
saucers plates, etc , is being made, the mould shapes the top or 
inside, and the underside of the ware which is on top in this proc 
css, is fashioned by cutting away the clay, as it revolves, by means 
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of a tool which is cut to represent the profile of article to be made 
The lathe also plays a part in finishing raw, or “green,” day articles 
These processes are described and illustrated under Chin aw are 
Unlike china, earthenware has little beauty of its own, also, as 
already stated, it is necessary to cover it with a hard glaze before 
it can be used for domestic or most ornamental purposes Its 
decoration may be applied by painting or printing designs under 
or over the glaze, or the decoration may consist of coloured glaze, 
in one colour or a variety of shades A glaze is really a glass, and 
this may be coloured with various metallic oxides The oxides 
produce different colours according to the temperature of the kiln 
and the method of heating A variety of colour schemes is possi 
ble, but it is a speculative method of decoration for it is difficult 
accurately to predict what the colours will be when they emerge 
from the kiln This element of chance is made use of by some 
potters, for it truthfully cm be said that no two pots decorated 
in such a manner will be identical 

To perfect the decoration of pottery by the fusing of metallic 
oxides and a flux on the ware the potter needs to have a scientific 
knowledge, that is, he must understand the chemical and physical 
properties of the metallic compounds, so that he may judge what 
their behaviour will probably be when subjected to heat in the 
kiln With such knowledge some beautiful effects may be pro 
duced, but many glorious combinations of coloured glazes have 
been the result not of predetermined efforts, but of unforeseen 
happenings in the kiln When the green or raw clay article has 
been made, it is fired or heated in an oven The glaze is then ap 
plied and the ware is fired again (See Chinaware ) (G C ) 
EARTH INDUCTOR COMPASS The term earth induc- 
tor compass generally relates to a certain device used m some 1m 
proved aircraft magnetic compasses The inductor, in one form 
or another, is used as a detecting unit which by various means 
actuates direction-indicating devices Representative forms of the 
inductor compass are shown in the schematic fig 1-5 
The term inductor designates that class of magnetic compass 
devices which work on the principle of induced voltages and elec 
trie currents A voltage is induced when there is relative motion 
between a conductor and a magnetic field Electrical engineers 
say, more properly, that voltages are generated when there is a 
rate of change of flux linkage If the conductor is a closed circuit, 
the induced voltage causes a current to flow A conductor may 
sweep through magnetic lines of force, or it may be stationaiy and 
the magnetic field may move, in either case generating a voltage 
The earth’s magnetic field is regarded as stationary with the earth, 
but it may be made to move locally by distorting a section of it 
Some of the devices described herein work on the principle of 
voltages generated in moving conductors Others function by 
periodic moving or distorting of the magnetic field By distortion 
of the magnetic field is meant bending or “detouring” it (distortion 
of the earth’s magnetic field is not shown in the illustrations) 

Fig i is an elementary sketch of the type of instrument that 
was used in round the-world and early transatlantic flights Col 
Charles A Lindbergh used this form of compass in his famous 
flight The inductor in this case comprises a coil, which by its rota 
tion in the earth’s magnetic field causes variation in the flux link 
age which generates an alternating current voltage The resulting 
alternating current voltage is rectified by means of the commutator 
and brushes, as shown The rectified current will then indicate on 
the D C metei By rotating the brush assembly with respect to 
the earth s magnetic field, the polarity of the D C voltage is 
changed At one particular brush setting, the meter indication 
is zero When the brushes are fixed to the vehicle, it is possible 
to steer the vehicle so that the meter continues to read zero De 
\ lations from the course will cause the meter to deflect right or 
left, depending on the direction of departure By restoring to the 
proper heading the meter again re ids zero lo select a different 
heading, it is necessary only to reorient the brushes with respect 
to the vehicle, and a new straight course with respect to the mag- 
netic meridian can then be steered 
Tig 2 is the second form 0! this device, which though operating 
differently, may still bt considered an inductor compiss A mag 
netically permeable Z” shaped core rotates while the coil is sta 


tionary in the horizontal plane A voltage is generated in this 
coil by the periodic distortion of the earth s mignetic field, which 
causes variation in the flux linkage ot the coil The AC volt ige t 
thereby generated is rectified to a direct current which indicates 
on the meter A straight mignetic course can be maintained by 
selecting the heading such that the meter reads zero 

A third form is shown in hg 3 This is essentially a permeable 
magnetic core which concentrites the earths magnetic held It 
is mounted so that it is rotatable m the horizontal plane When the 




Figs 1 4 —four types of elementary earth inductor compasses 

Se« Article for full explanation In flp 4 F Indicates fundamental or sup 
ply frequency while 2F Indicates twice fundamental or twice supply fre 
quency 

core is parallel to the horizontal component of the earth’s field, 
t e , north south, it collects the maximum amount of flux When 
it is at right angles to the horizontal component of the earth’s 
magnetic field, 1 e , east-west, it does not collect the earth’s held 
flux By turning it slightly from the east-west direction either 
one way or the other, the direction of flux collected in the core 
reverses Coils are wound around the core Irf the middle of this 
core is a continuously rotating magnetically permeable section 
which periodically varies an air gap This changes periodically 
the reluctance of the core as a whole In any given orientation 
in the earth's field, therefore, that portion of the e irth s held that 
passes through this core is periodically pulsed 1 his action induces 
an AC voltage m the coils This voltige is minimum 111 the 
east west orientation and is maximum when north south Fur 
thermore, the phase of the voltige is reversed in rot Uing through 
the east west position through a verv small angle \lter rectilica 
tion bv the commutator this phase change becomes i rcvcrsil m 
D C polinty, therefore the magnetic orientation of the magnetic 
core and brush asscmblv is detected by the meter When the 
meter is in the central position the core is then oriented mignetic 
east and west 

A further extension ot the inductor compass principle is illus- 
trated in hg 4 This introduces the idea of the flu v \ ike I he 
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term flux valvt denotes a deviu. m which the eailh s field is pul- 
sated or v lived In periodic distoition In the flux \ilve time 
are no rotating mechanical pirts IL comprises □ permeable mag- 
netic core which his the piopi rlv of collecting the lines ol fotce 
of the earths magnetic held as in the device ol fig 3 The 
mech inic illy rotating part is omitted in its pi ice there is a cross 
section of the magnetic coie which senes as a path fot an addi 
tional magnetic field produced by a centi tl coil, as shown This 
magnetic field ilti mates because the cull is excited from an alter- 
nating current source At etch half cycle the flux of this mignetic 
held is ot such v due that it tends to saturate (oveiload) the closed 
portion of the magnetic core This situralion occurs cyclically 
since the flux alternates periodically Saturation of the core 
changes the iclticlancc or the ability ot the coie to pass the mig- 



Fig b— earth inductor compass 



netic flux This saturation is periodic, and therefore the reluc- 
tance can be said to vary periodically The periodic change m 
reluctance of part of the magnetic core affects tint portion of the 
earth's magnetic field that also passes or tends to pass through 
tins part Since the reluctance v aries periodically the earth s field 
component will vary periodically Periodic change in this com 
ponent of flux induces a voltage in the coils which surround the 
actual members of the core This is an AC voltage and its 
magnitude Vanes with the average amount of earth’s field thre id- 
mg through the core This voltage m the -.aim manner is m pre- 
ceding examples, is therefore a measure of Uil position of the core 
relative to magnetic north ft should be mentioned that the x olt 
age induced m the coils is at double the frequency of the excitation 
current For explanatorv purposes an AC gc Heritor is shown 
dnvfcn by a motor The output of the flux v dvc is fed hack 
through sbp rings to a commutator driven by the same motor 
This rectifies the signal Since the output is twice the frequency 
ot the excitation current however the commit titor must go at 
iwiet the speed of the \ (. generator Therefore there must be 
m tvaa two to ont lutrt ise In spetd between Uil generatoi and 


commutator Thi is accomplished by means of gears As in 
tilt piecethng foirns a straight course can be steered by holding 
the meter reading to zt ro The course is changed by orienting the 
(lux valve differenti illy with respect to the ciaft A card may be 
attached to the flux valve which indicates the magnetic heading 
when the meter is it zero 

In the four types shown fig 1-4, there are two common defects 
which show up in their use as navigation compasses The first is 
that they are so called ‘zero reader” indications and therefore do 
not indicate magnetic direction without manipulation Secondly, 
they lack stabilization By the latter is meint that the motion of 
the craft may affect the accuracy of the reading This is explained 
by the fact that where the earth’s magnetic field has appreciable 
dip angle (which prevails over 9/10 of the globe) only the hori 
zontal component of this field may be used to determine direction 
In in aeroplane, to obtain the horizontal component, the earth 
inductor device is put in gimbals and made pendulous so that it 
normally keeps the inductor in the horizontal plane However, due 
to rough weather conditions, it will stay m the horizontal plane 
very little and the readings become so erratic that the compass 
is useless 

One way of avoiding these faults of elementary inductor com 
passes is to make the inductor in the form of a “flux valve” as 
shown in fig 5 Having effectively three poles instead of a single 
one the respective coils on each pole cannot all have zero induced 
voltage at the same time The voltage in each coil, however, is 
still dependent on its orientation with respect to the earth’s mag 
netic field Therefore, measurement of the voltages of each coil 
will permit, by proper interpretation, determination of magnetic 
north This is done automatically without rotation of the flux 
valve itself and, therefore, the operation of mechanically rotating 
the inductor device to a zero output position is eliminated The 
revolving device that interprets the voltages is called a signal 
transformer The signal transfoimer includes a stationary unit 
having coils electrically connected to the three radial coils of the 
flux valve and distributed respectively in the same order There 
is an additional part of the signal transformer, the central rotor, 
which carries a signal coil that is rotatable By transformer action, 
the rotatable coil induces a voltage depending on its angular posi- 
tion relative to the voltages in the stator coil This coil, there 
fore, has a zero voltage angular position m a manner similar to 
that of the single axis flux valve shown in fig 4 To determine 
direction, the rotor of the signal transformer automatically rotates 
the zero voltage position 

As was indicated, the elementary types of inductor compasses 
have another fault, and that is lack of stability Also shown 
schematically in (ig 5 ii a modern method of overcoming this 
defect The directional gyroscope is now introduced This is a 
navigational instrument familiar to all airmen It has the prop 
erty of holding for fairly long periods of time a given heading 
with no oscillations or turning errors to which magnetic compasses 
are subject This device, however, does slowly drift off the cor- 
rect indication and therefore needs to be restored occasionally in 
flight By linking a flux valve to the directional gvro, the latter is 
automatically and continuously oriented to the magnetic meridian, 
therefore, 1 stable continuously indicating magnetic compass is 
obtained Without discussing the controls of the gyroscope, it 
can be stated th it the rotor of the signal transformer is driven 
m azimuth dm.it from the dm ctional gyro There is a precession 
control of the gyroscope that onents it or makes it rotate slowly 
around the vertical 1x1s Ihis precession is produced by the 
voltigc of the signal transformer rotating coil The resulting 
rotation of the gvroscopc is in such a direction as to make the 
rotatable coil move toward its zero voltage position In other 
words, the gvroscope is kept oriented to the null position Since 
this null position is determined by the angular position of the flux 
valve in the earth s magnetic field, it satisfies the requirement of 
automatically and continuously restraining the gvroscope in cor- 
rect alignment with the magnetic meridian The azimuth Scale 
itluhcd to the gyroscope therefore mdicites the magnetic head 
mg ot the aircralt at all times (ice ilso Navigation Terres 
irial Magnetism ) (0 E K ) 
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EARTHNUT, the English name for Conopodium dinuda 
turn, a membei of the family Umbelhferae, which has a brown 
tuberlike rootstock the size of a chesLnut It grows m woods 
and fields his a slender, flexuous, smooth stem 2 to 3 ft high 
much divided leaves and small white flowers in nnny rayed ter’ 
minal, compound umbels though excellent in tiste and unob 
jectionable as food, it is disregarded in England by all but pigs 
and children In the Netherlands and elsewhere on the continent 
ot Europe the rootstocks are generally eaten The name is applied 
also to the fruit of Arachis hypogaea (family Lcguminosae) which 
is also known as the peanut, groundnut ( qq v ) or monkey nut 

EARTH PILLAR, a column of soft rock, or earth which 
has not a homogeneous structure throughout, but contains large 
blocks embedded in much finer material By exposure to condi 
tions of denudation, especially rain action, the large blocks protect 
the material beneath and so, by differential action the earth 
pillars are produced Glacial drift and morainic deposits are 
ideal substances in which earth pillars can be formed and these 
structures are therefore found in regions of recent glaciation 
Earth pillars are most likely to be found w'here the climate is 
semiand with precipitation concentrated The “bad lands” of 
western North America furnish excellent examples, and there are 
specimens in Tirol and other parts of the Alps, m Scotland and 
in the Dead sea region 

EARTHQUAKES The study of earthquakes, called seis- 
mology, may be divided somewhat arbitrarily into three parts 
(1) the geological aspect, which is concerned with the nature of 
thf: source of the earthquakes and the effects of earthquakes on 
rock and soil, (2) the physical aspect, which includes propagation 
of the waves in the earth, the recording of the earthquakes on 
seismographs and the interpretation of the seismograms (records) 
in terms of earth structure, and (3) the engineering aspect, which 
considers the damage to structures caused by earthquakes and 
the problems of earthquake resistant design 

CAUSE OF EARTHQUAKES 

Explanations of earthquakes have been offered by mankind as 
far back as we know Primitive peoples blamed earthquakes on 
animals which dwelt beneath the earth or seas — a mole in India, 
a whale in South America, a catfish in Japan, etc Greek philoso 
phers offered many explanations subterranean tempests in caverns, 
storms m subterranean seas, etc Early moderns (e g , Robert 
Mallet) thought of collapse of caverns Edouard Suess in 1874 
pointed out that the centres of damage of earthquakes in lower 
Austria lay along lines and suggested that the shocks were due 
to fracture and slipping out of the earth’s crust along faults In 
187s he pointed out the same phenomenon in southern Italy 
Since Suess’s studies the vast majority of earthquakes have been 
attributed to slippage along faults, the grating as the two sides 
rub setting up earthquake waves These are called tectonic earth 
quakes Two other types are recognized volcanic and collapse 
A volcanic earthquake is one which may reasonably be attributed 
to volcanic action , so it must centre near a volcano and should 
be associated m time with some other sign of volcanic action Such 
an earthquake affects only a small area although it may be very 
severe over this area The collapse of limestone caverns or aban 
doned mines may cause slight tremors 

Some authorities have wished to classify deep focus earthquakes 
separately James B Macelwane suggested the name “Plutonic ” 
These deep earthquakes, the existence of which was first proven 
by K Wadati in 1928, have focuses at depths of greater than, 
say, too km (62 mi ) and are known as deep as 700 km (435 mi ) 
It is difficult to imagine ordinary faulting at great depths although 
the seismograms of such shocks suggest a source similar to shallow 
earthqi akes by the geographical distribution of compressions and 
rarefactions in the first wave on the seismogram If the source 
of a shock is along a vertical fault running north south and if the 
break is one m which the west side jumps north and the east side 
south, then the first wave to reach stations in northwesterly direc 
tions and southeasterly directions is a compression, a motion 
away from the source In the other two quadrants, northeast and 
southwest, the first motion at the stations is a rarefaction, a mo 
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tion tovvaid the source Of course this first wave is followed by 
very many others but it is the beginning which leads to comlu- 
sions about Lhe faulLing direction 

Elastic Rebound Theoiy — Once tgrcemenl was re iched as 
to laulting as the cause of earthquakes, geophysicists became 
interested in the mechanism of faulting Aftei the San Francisco 
eirthquake of 1906 Harry Fielding Reid put iorth the elastic 
lebound theory It was based on changes m the positions of tri 
angulation monuments of the United States coast and geodetic 
survey as observed at intervals between 1851 and 1907 At the 
time of this earthquake the San Andreas fault broke for approxi 
mately 270 mi from Upper Mattole in Humboldt counLy to San 
Juan in San Benito county The displacement was almost wholly 
honzontal, the coastal side moving north relative to the inland 
side, the maximum displacement was 21 ft at the head of Tomales 
bay A thoiough study was made of the shock, and a long report 
rendered by the State Earthquake Investigation committee The 
elastic rebound theory born of this study may be stated as follows 
Thioughout a long period of time forces acting in the earth’s crust, 
probably from below, tend to drag the coastal region of central 
and northern California northerly relative to the inland region 
Eventually the strain m the rocks becomes so great that it can 
no longer be withstood and the locks break Just before the earth- 
quake all the energy immediately to become earthquake motion 
is stored as elastic strain energy in the rocks At the time of the 
break the rocks on either side rebound to a condition of no strain, 
the elastic energy being dissipated as earthquake waves and in 
heat through the agency of grating along the fault 

The elastic rebound theory merely pushes back the question of 
cause by saying that the strain accumulates slowly This is highly 
reasonable, for most geologic processes are slow 

Cooling of the Earth —One of the oldest ideas advanced as 
a cause of accumulation of such stiain is related to the coohngyif 
the earth Many scientists came to accept the idea that the ea'rtn" 
is cooling from an original molten state Computations suggest 
that the temperature at considerable depths (perhaps 700 km and 
below) has not changed perceptibly since the solidification of the 
earth’s mantle (the outer 2,900 km [ 1 800 mi ] above the core) 
Therefore the volume of this portion of the earth for which the 
temperature is constant remains constant The hot rock just above 
the constant temperature and volume mass is able to flow plas- 
tically to accommodate its own shrinking and cooling about 
the constant sphere below it The cooler surface layers, which 
are 111 radiation equilibrium with the sun are then too large to fit 
the interior and must collapse Faulting will accompany collapse 
The scars then heal, and the process repeats itself with failure at 
intervals 

Isostasy — Another possible cause of slow strain is offered by 
the theory of isostasy As early as 1749 Pierre Bouguer noted 
that the mountain mass of Chimborazo m Ecuador did not attract 
the plumb bob as much as he computed it should Similar effects 
were later found all over the world The phenomenon could only 
be explained by a deficiency of mass under the mountains This 
led to statements of the theory of isostasy, namely, that at some 
moderate depth in the earth, probably less than 100 km , there is a 
level at which a pseudohydros&tic equilibrium Exists , all columns 
of equal area of the earth’s crust above this level have the same 
weight According to Sir George Airy’s statement of the theory, 
the continental masses are made of lighter rock which floats in the 
heavier rock of ocean basms Mountains have roots, the lower 
profile of a continent is a magnified image of the upper profile 
When mountains are eroded they tend to rise like an unloaded 
ship Ocean bottoms sink when loaded with sediments* Such a 
process would explain a slow accumulation of strain in the crust of 
a vertical nature, and perhaps of a honzontal nature because of 
undertow 

Drifting Continents — There have been a number of advo 
cates of the theory that the continents were once one mass which 
rifted apart and the several continents resulting drifted to their 
present positions Foiemost of these advocates was Alfred We 
gener, the English translation of whose treatise appeared m 1924 
Certain problems of similarities in flora and fauna on separate 
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continents are sol\td liv this In irotheMs but the hik of known 
forces of sufficient magnitude to iccomphsh the drift ciused the 
theory to lust ground Mountains pushed up on the forward 
borders ol the \tnentas as tliev mow wist, with hutting and 
carthqu lies irt pirt ol Wegener s pnturt 

Radioactivity — John Jnlv 111 19 <; developed an elaborate 
till on of iwlicd itfcits ot radioutm heat accumulated under 
th( blinheting of conlmtnts and rcluscd when thi nntLrial under 
the continent* becimt so liquid tint the sin ill forces availible 
could mine them The lirst of these is the Lottos force an equa 
torward force whose niiximuni is at latitude is where it his a 
m igmtudc ol ibout one millionth of gravity Tins force is due 
Lo the f ict thiL the centre of buoy incy of a continent is below its 
centre of gruitv Thus the resultant upwird force of the sup 
porting medium is ipplied below the result Hit downward grivita 
tioml turn ind since the direction of gravity is curved slightly 
in thi plane of the meridian thtre is a tinv risultant force toward 
the tquitor The othtr force exists because bodily tidil friction 
ret irds t he tidil bulges so that thty do not lie on the line joining 
the centre of the earth and the centre of the moon This results 
111 a larger t inptnlial force on the bulge nearer the moon than on 
tht bulge further from it Such a couple tends to slow down the 
rotation ind if a continent writ frte to move might well drive it 
wesltrh However it would be onlv about one ten-millionth as 
effeitive is the Lotvos or Palflucht force According to Jolv 
rock which his melted under continents solidifies under oceans 
ind wee versa The mechinics arc troublesome but the cyclic 
behaviour h is a certain beautv 

Convection Currents — A number of theories which involve 
(onvecLiou currents in the tarlh with resultant drag on surface 
rocks hive been idvanccd Some are quite locil, others involve 
tlu whole mantle of the earth Radioactive heating is generally 
called upon 

All ol these theories involve mechanisms which would result in 
great strains slowly accumulated in the near surface rocks and 
offer ultimate sources for earthquakes 

Focus and Epicentre — The focus of an earthquake is defined 
as the point in the earth where the earthquake disturbance started 
If the source was a fault break it is the point where the tear be 
gan the source of the beginning of the first earthquake wave to 
be recorded on seismographs The epicentre is the point on the 
earth's surface abov e the foc.us 

EFFECTS OF EARTHQUAKES \ 

Orf Rocks and Soli — When the various tvpes of elastic waves 
emanating from the fault arnve at the earths surf ire they may 
cause considerable disturbance Tirm rocks transmit these waves 
with ease and they pass by the house built upon the rock without 
much effect But shattered rock and soil on hillsides and uncon- 
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a part of the deep fault accepted as the source of the shuck 
Muth of the faulting in the area of greatest shaking is of short 
length and adjacent short faults may be discordant both in direc- 
t mti ot f«ult lines and direction of displ icement It i* difhi ult to 
find in the historic recurd as many as ->0 earthquakes m which 
dean tut surface faulting was observed ot sufficient magnitude lo 
indicate a reasonable cause for the shoik Manv of the discord 
ant short f mbs appear to be the result ol shaking 

Earth / wt-ho — In illuvial bottom 1 ind the soil is frequently 
ai> thrown abou* that tracks are left usually parallel to the river 
bed I he soil roiv be no lower after the shock than before, in- 
ertia n'hi r than gravity i* the important factor 

s vul &io\> and Earthquake Fountain) — Compression of under 


ground strata frequently cause fountains to burst foith in the 
epicentral region ot a large earthquake These fountains mry flow 
tor 1 few minutes or for days or weeks Sometimes there may be 
merely a blowout of subterrmean vapours Sand is brought up 
from below In the Salinas valley in 1906 one fountain brought 
up sand from a depth of 80 ft In several of the great Indian 
earthqu ikes large irtas of farming lmd were ruined by being so 
covered with sand Spring flows are often altered in the central 
region of a great shock Steamboat springs near Reno, Nev , 
flowed muddy for days after the 1906 California earthquake 

Larth ivalanchu — Large masses of dry, loose rock on moun 
tain slopes ire frequently near their natural angle of repose and an 
earthquake disturbs this critical equilibrium resulting in ava 
lanehes One historic example was the avalanche of 1906 in the 
Santa Cru/ mountains This slide near Grizzly peak flowed down 
a canyon mowing down many acres of redwoods Some of these 
trees continued to stand at an angle to the vertical 

Farth Slumps —On hillsides during the ramy season the regohth 
or soil and subsoil, is frequently water soaked Even without an 
earthquake slips of this wet sod often occur, a portion of the hill 
side slumping down with some rotation on a horizontal axis 
Earthquakes greatly promote slumping 

Eat th Flows — On occasion the shaking of an earthquake causes 
water to gush out of a hillside and the stream may carry great 
quantities of sand and wet soil down the hill in a river of mud An 
example was the mud flow at Mt Olivet cemetery, San Francisco, 
Calif , in 1906 Ninety thousand cubic yards of soil flowed 900 yd 
m three minutes The greatest depth of the flow was 13 ft 

Earthquake Sounds — As will be noted in the paragraph on 
seismic waves the first waves of an earthquake (called P waves) 
are compression rarefaction waves If the frequency of these 
waves, is in the audible ringe we call them sound Some earth- 
qu ikes are heard by some people usually in the region where the 
shock is sharp These sounds are of low pitch, near the limits of 
the hum m car so that not all people hear them Animals are 
frequently alerted just before a shock and it has been suggested 
that they may hear the waves before men feel them At the 
time of the igo6 earthquake a farmer near Santa Rosa Calif , 
observed his cows milling about the corral He shouted to his son 
near the corral asking the cause, but before the boy could answer 
the father felt the earthquake 

Effects on the Sea — The effects of an earthquake on bodies of 
water are classified undei three types tsunamis, sea quakes and 
seismic seiches 

Tsunamis —These are gravity waves set up in the ocean by some 
disturbance of the sea bottom The disturbance may be a vertical 
displacement ot a tault on the sea floor or a submarine landslide 
caused by severe shaking A great depression or (occasionally) 
a great mound of water is thus suddenly created over a large area 
This disturbance of equilibrium starts a huge oscillation, and 
the long low waves set up propagate away from the source Their 
theoretical speed is \fgh where g is the acceleration of gravity and 
h the water depth These waves may be more than 100 mi long 
and only a few feet high at sea Thus they are not observed by 
ships at set As the waves approach shore, and the water shallows, 
they pile up particularly in V-shaped bays The Sannku (Japan) 
tsunami of 1933 at Atuman had a height of 3 m at the mouth of 
the bay and 23 m at the head of the bay The earlier Sanriku 
tsunami in 1896 attained a maximum height of 93 ft m Miyako 
bay Six to eight waves were observed at intervals of 7 to 34 min- 
utes A schooner was carried 300 yd inland It took this tsunami 
to hr 34 mm to reach the tide gauge in Sun Francisco , the aver- 
age speed was about 450 mi per hour There it recorded as a 
wave of period 15 minutes indicating a wave length of a little 
over 100 nu at sea The tsunami accompanying the Iquique 
(Chile! earthquake of 1877 recorded on the gauge at Hakodate, 
Japan, 10,300 mi away, with a height of 8 ft The tsunami fol- 
lowing the earthquake of Apnl 1, 1946, which centred on the 
slopes of the Aleutian trench travelled to Honolulu, a distance of 
2,241 mi , at an average speed of 490 mi per hour It did great 
damage in the Hawaiian Islands Tsunamis are sometimes set 
up by storms or sudden variation m barometric pressure 
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Ski Quakes — The compression rarefaction or P waves from the 
e irthqu ike focus or source are lefrattcd into the water from the 
earth The disturbance of the water as these waves propagate is 
called a sea quake They were strong enough to sink fishing boats 
in the 1896 Sanriku quake The sea quake accompanying the great 
Lisbon earthquake of 1755 opened seams in the decks of ships 
Masts ha\e been brought down by them In shocks of less mag 
mtude the vessel shakes as if it had run into a submerged object 
Sea quakes ruffle the sea’s surface in a short chop and kill or stun 
fish 

Seismic Seiches — A body of water landlocked, or nearly so 
has a period or periods of natural oscillation peculiar to its con 
figuration Severe shaking of the earth or the arrival of a tsunami 
may set a bay or lake into its natural oscillation which may con 
tinue for several days The great Lisbon (Portugal) earthquake 
of 1755 was famous for the seiches which it produced Even 
rivers were greatly disturbed As far away as the island of Corsica 
most of the rivers overflowed their banks Loch Lomond in Scot 
land oscillated for an hour, the rise being about 2 ft The tsunami 
from the Iquique earthquake of 1877 set San Francisco bay into 
oscillation for two days 

T Waves — There is a low velocity sound channel in the ocean 
at a depth of about 400 fathoms at certain seasons m certain lati 
tudes Small explosions in the channel can be detected by re 
ceivers in the channel at vast distances Many West Indian earth 
quakes get energy into this channel, and these waves in the water 
are able again to enter the land and record on seismographs at 
stations near the Atlantic coast Many Hawaiian earthquakes 
send waves through this channel to seismographic stations in 
northern California, often there is more energy in this water 
channelled wave than in the earth waves It is necessary presum 
ably that favourable conditions exist where the earth waves enter 
the water and where they leave it The southern California seis 
mographic stations do not receive the T waves from Hawaii The 
periods of T waves are o 7 sec or less They are a particulai kind 
of sea quake wave but may be classified separately, perhaps, be 
cause they (1) are observed on land and (2) propagate to great 
distances 

Foreshocks and Aftershocks — Every great earthquake is 
followed by a succession of aftershocks as the earth settles down 
There are hundreds strong enough to be felt in the first few days 
a fter a big earthquake They may last for years It is exceedingly 
rare to have within the period of a few months (or even years) 
more than one great shock in a given locality Two exceptions 
which can be cited m the United States are the three great New 
Madrid, Mo, earthquakes of the winter of 1811-12 and three 
Helena, Mont , earthquakes of 1935 
Foreshocks are smaller earthquakes which occur before a big 
one, say within a month, and have approximately the same centre 
as the great shock Not all large earthquakes have foreshocks 
There are none reported m the Report of the State Earthquake 
Investigation Commission for the San Francisco earthquake of 
1906 For the Long Beach earthquake of 1933 one foreshock, 
41 hr before the main shock, was reported by Harry 0 Wood 
Intensity Scalfes — The intensity of an earthquake is rated by 
its effects on rock and earth, on man and on his works The 
greatest intensity is demonstrated by great cracks in the earth 
and landslides, accompanied by ruin of buildings, bridges, etc 
The least intensity is that felt only by a few experienced observers 
who were sitting or lying down at the time Between these ex 
tremes various scales have inserted different numbers of divisions 
Such a scale is the modification by Harry 0 Wood and Frank 
Neumann of the older Meicalli scale ( Bulletin of the Seistnological 
Society of America, 21 277-283 [1931]) 

Modified Mercalh Intensity Scale of 1931 ( Abridged) 

I Not felt except by a very few under especially favourable 
circumstances 

II Felt only by a few persons at rest, especially on upper floors 
of buildings Delicately suspended objects may swing 
III Felt quite noticeably indoors, especially on upper floors of 
buildings, but many people do not recognize it as an earthquake 
Standing motor cars may rock slightly Vibration like passing 
of truck Duration estimated 


IV Dumu, Lhc dav felt indoors b\ main outdoors In lev. ni 

night some awakened Dishes windows, doors distui bed .walls 
made clacking sound bensition like he ivy truck striking build- 
ing Standing motor cars locked noticeable • 

V Felt by nearly eveiv one , man\ awakened Some dishes windows 
and so forth broken a few instances of cracked plaster , un 
stable objects overturned Disturbance of trees, poles, and othei 
tall objects sometimes noticed Pendulum clocks may stop 
VI Felt by all, many inghtened and run outdoors Some heavy 
furniture moved A few instances of fallen plaster or damaged 
chimneys Damage slight 

VII Everybody runs outdoors Damage negligible m buildings ol 
good design and construction , slight to moderate in well-built 
ordinary structures considerable in poorly built or badly de 
signed structures some chimneys broken Noticed bv persons 
driving motor cars 

VIII Damage slight in specially designed structures , considerable m 
ordinary substantial buildings with partial collapse, great in 
pooily built structures Panel walls thrown out of frame struc 
turcs Fall of chimneys factory stacks columns, monuments, 
walls Heavy furniture overturned Sand and mud ejected in 
small amounts Changes in well water Persons driving motor 
cars disturbed 

IX Damage considerable 111 specially designed structures well 
designed fiame structures thrown out of plumb, great in sub- 
stantial buildings, with partial collapse Buildings shifted off 
foundations Ground cracked conspicuously Underground pipes 
broken 

X Some well built wooden structures destroyed , most masonry and 
frame structures destroyed with foundations, ground badly 
cracked Rails bent Landslides considerable from river banks 
and steep slopes Shifted sand and mud Water splashed 
(slopped) over banks 



Fig 1— isoseismal map of the earthquakes of oct 2 1934 


XI Few if any (masonry) structures remain standing Bridges 
destroyed Broad fissures in ground Underground pipe lines 
completely out of service Earth slumps and land slips in soft 
ground Rails bent greatly 

XII Damage total Waves seen on ground surfaces Lines of sight 
and level distorted Objects thrown upward into the <yr 

In order to rate the intensity of an earthquake a seismologist 
may either (1) visit the localities in which the shock was felt to 
make inquiries and observations or (2) he may send question- 
naires into the region In 1928 the United States coast and 
geodetic survey commenced a program of collecting such ques- 
tionnaire reports A number of blank questionnaires are given 
to each prospective observer, and he is asked to send one in on 
the occurrence of a shock Postmasters form the backbone of 
the reporting system, but a great many other reporters have been 
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added The questions are based on the above scale Difficulties 
m the assessment of the intensity from the repoits usu illy he in 
a disparity between effects on people and effects on inanimate ob 
jects, eg, some people are frightened more easily than others 
In general, a man who ha., once felt a greit ciithquakc is more 
frightened by sfnall ones than is an inexperienced person Famil- 
iarity does not breed contempt foi earthquakes Having as- 
sessed the intensity the seismologists plot on a map of the area 
the intensity number for each town They then draw closed 
curves bounding the areas tonesponding to eich intensity These 
curves are called isoseismal curves They are frequently ov il in 
shape indicating a linear souice or a vertical plane source These 
central ovals aie frequently along a known fault and give confirma 
tion of the theoiy that faults are the source of eaithquil e wives 
GREAT EARTHQUAKES 

Lisbon, Portugal — Probably the most famous of ill eirth 
quakes is that which destroyed Lisbon on Nov 1, r 7<;5 There 
were three great earthquakes (the first w is the lirgestl at 9 go 
am, 10 am and it noon The mam shock lasted siv to seven 
minutes an uitusuilly long duration Within six minutes at leist 
30000 people were killed, all large public buildings ind 1 000 
dwellings were demolished It wis a church da\ md greit loss 
of hfe occurred in the churches A lire followed which burned for 
six d,ys A marble quay it Lhe nvcrsule disipptircd into the 
river bottom laden with people Alcxmdcr von Elumboldl stited 
that the total area shiken w is four times that of Europe Charles 
Davison concluded that the greit damage m plates as fir apirt 
as Lisbon Tea (Morocco) and Algiers indie ties more than one 
source lliere was some damage to buildings m the Spanish cities 
of Seville, Cordov t and Granada In Africa Ter md Meknfcs weie 
badly damaged and even in Algiers 700 nn cist damage wis re- 
ported Portions of the coastal cliffs near Lisbon fell into the 
■'■'stM and there were landslides and cracks throughout the moun- 
tains 

The Lisbon earthquake was remarkable for its effects in water 
Seams opened m the deck ot a ship near Lisbon during the result- 
ing sea quake It was reported that 40 leagues west of Cape St 
Vincent a man wis thrown lk ft vertically from the deck of a 
ship Critical students, however do not accept this story The 
tsunimi at Lisbon consisted of three large waves 15 to 40 ft high 
At Cadi/ Spam it was 60 ft high It took the tsunami ro hr to 
reach M irtmique ( 3,740 mi*) where it vv is 12 ft in height 

Newr Madrid, Mo — The greatest earthquakes on record in the 
United StaLes are those which centred near New Madrid in 
southern Missouri in i8n and 1812 There were three gieat 
shocks in the series on Dec 16, 1811, on Jin jj, 1812 and on 
Teb 7, 1812 There were innumerable others of lesser intensity as 
is usual Between Dec r6, 1811, and March 16 1812 there were 
1 ,874 of these shocks strong enough to be felt in Louisville Ky , 
200 mi away, 8 were classed as severe The region of New 
Madrid was sparsely settled and the repoits are not such that 
observers can differentiate between the effects of the three grea‘ 
shocks, so they must be discussed as one The tract of greatest 
shaking comprised about 40,000 sq nu southerly from New Mad 
rid including parks of eastern Tennessee and northustern Arkan 
sas In this region the soil was disturbed by the shaking A 
region 150 nu long and 40 mi broad htet called the “Sunken 
Country,” sank from 3 to 9 ft , and river water rushed m Ridges 
left by waves were seen in the soil, the soil broke opto and sind 
and sulphurous vapours were cjuted Toasts were ruined by 
being overthrown or having soil shaken aw n from the roots of 
the treqjj, low damns and depressions were formed in the soil 
Reeltoot Jake in Tennessee was termed hv these shocks I he 
earthquakes were strong enough to shake down ehimntvs in Cm 
cinnati, 0 , 400 mi away (The rqofi California eirthquake was 
not felt larther than 300 mi to the e ist 1 Hit New Madrid shocks 
were of intensity IV on the above scile m Washington D <_ , Soo 
mi aw, iv I hey were i elt m Cinada and on the Gulf toast and 
as far away as the heidivaters of the Mo ouri and the \rhmsjs 
rivers 

Charleston, SC — On \ug ji, at ibout 9 ji nt, oc- 


curred a great earthquake which centred near Charleston, S C 
On account of the great area ovei which it was felt it must rank 
with the great eirthquakes of the world, and as the second largest 
in the United States It wa„ felt 950 mi aw'ay on the uppei Mis 
sissippi and in Bermuda In the region to the west of Charleston, 
near the villages of Woodstock and Rantowles, the soil was dis 
turbed The area so disturbed w is not more th in 600 sq mi , small 
indeed compared to the similarly disturbed area ot the New Madrid 
shocks, although the lotal area over which these earthquakes were 
felt was appioximately the same In Charleston the earthquake 
was felt hv people for about 70 sec Although no buildings were 
entirely demolished the dunige to property was estimated at 
$5000,000 and 27 people (out of so 000) were killed The dam 
age was grcitest on failed giound although buildings on such 
ground which were built on piles stood up well 

California ( 1906 ) — On April 18 1906, at dbout 5 12 AM , 
the San Andieas fault broke for a length of approximately 270 mi 
from Uppei Mattolc in Humboldt county to San Juan in San 
Benito county This breik was accompanied bv a great earth 
quake which was felt from Los Angeles on the south to Coos Bay, 
Ore , on the north a distinct of about 750 mi lo the east it was 
felt as far as Wninemucca Nev , about 300 mi The fault breik 
was the longest on record I he greatest displacement was lion 
zontal and amounted to 21 ft at the held of Tomalcs bay The 
vertical displacement was minor ind wis observed only to the 
north where it may hive been 2 or 3 ft The mi in shock lasted 
about 40 sec Earthquake damage was great 111 many cities near 
the fault San Tran cisco, San Jose, Salinas, and also at Santa Rosa 
about 20 mi from the fault Regularly the most damage oc 
curred on man made filled ground and the least on rock Cities 
on natural valley fill suffeied more than cities on rocky hill slopes 
But the greatest loss of pioperty resulted from the fire which 
followed the shock in San Francisco 

Fires are frequently a consequence of an earthquake A city in 
an earthquake region must take great care to have several sources 
of water supply and to be ready for the day The number of lives 
lost in this earthquake was estimated at 700 John R Freeman 
estimated property loss caused by the shock at $20,000 000 in San 
Trincisco, and $4,000,000 elsewhere, ind fire damage m the city 
at $400,000 000 

Tokyo, Japan ( 1923 ) — At noon on Sept 1, 1923, occurred 
a great earthquake which left Tokyo and adjacent cities in ruins 
The violent motion lasted only half a minute In Tokyo alone 
68,000 people were killed of whom 40,000 were burned by fire in 
the yard of the nnlitiry clothing depot Throughout the area 
affected, the death toll was 100,000, while 43,000 remained miss 
ing Property loss was estimated at $2 500,000,000 Fifty four 
per cent of the brick buildings collapsed and 10% of those ot rein 
forced concrete One per cent of the dwellings collapsed in Tokyo, 
but 700,000 houses hurned The damaged area was around Tokyo 
and 1 >agami biv The shaking of the soil was so gieat that potatoes 
were thrown out of the ground at some places The epicentre of 
the shock was located beneith Sagann bay (the outer portion of 
Tokyo bay) Detailed surveys indicated great changes in the 
depth of the biy, these were differences between depth measured 
just after the earthquake and depth observed about ten years be 
fore The maximum increase in depth was 690 ft , and the max 
lmum decrease was 820 ft Many Japanese seismologists thought 
that these chingis ill occurred it the time of the earthquake and 
mdicited huge faulting On land about 15 small faults broke on 
both sides of the buy The longest was 13 mi , and the maximum 
displacement was 6 ft 7 in vertical Flic faults did not have a 
common direction Although the epicentral shaking was ex- 
treinclv violent the quake was not felt much more than 400 mi 
trom its source I hi accompanying tsunami wis 36 ft high at 
Atjnu, 011 Sigmu bav where it destroyed 155 houses and kille d 
60 people 

GENERAL DISTRIBUTION OF EARTHQUAKES 

It is wtll known that earthquakes occur more frequently in 
sonic parts of the earth than m others Count Ferdinand Montes- 
sus de Ballorc pointed out that most have occurred in two great- 



circle belts the one about the Pacific ocean and the other m 
eluding the Alps, the Himalayas and the West Indies Among 
exceptions are the New Madrid and the Charleston shocks de 
scribed above There is scarcely a state in the United States that 
has not experienced some earthquakes 

According to Ballore slightly more than half the earthquakes in 
the historic record have occurred in the Alps Himalaya great circle 
zone According to Beno Gutenberg and Charles F Richter about 
So% of the seismic energy released on the earth is released in the 
circum Pacific belt There is an interesting relationship between 
the positions of the focuses of deep and shallow earthquakes m 
regions where both occur Tor example, there are shallow earth 
quakes (depth less than 50 km ) with epicentres off the Chilean 
coast, intermediate depth shocks (depth between 50 km and 
200 km ) near the coast and under the Andes and deep earthquakes 
(depth 200 km to 700 km ) under the Argentinian plain In parts 
of the Japanese region there is a similar distribution, many of the 
deep shocks centring under the Japan sea and Manchuria The 
distribution of earthquakes was completely discussed m Seismicity 
of the Earth by Gutenberg and Richter in 1949 




Fig 2 — tracing from north south component wiup gautzin seis 

MOGRAPH BERKELEY OF THE TEXAS EARTHQUAKE OF AUG 16 1931 EP1 
CENTRAL DISTANCE ABOUT 800 Ml 


EARTHQUAKE WAVES 

Beginning about 1880 a new interest m earthquake waves was 
aroused, particularly in Japan where John Milne and his coworkers 
at Tokyo university began to build seismometers and study earth 
quake motion These men equipped their seismometers with 
writing devices and began a careful study of the records, called 
seismograms A little later Emil Wiechert in Germany built new 
seismographs and directed an institute at Gottingen university 
from which many fundamental papers on seismology appeared 
Prince Galitzin in Russia embarked on a similar program 

It was found that the vibrations emitted from the source of an 
earthquake travel through the earth by many different paths and 
as several different types of wave motion Thus the seismogram 
written at a distant station shows a great many groups of waves, 
which arrive at different times On the seismogram the motion of 
a pendulum relative to its support is written on a recording drum 
which rotates, so the recorded motion is spread out as a function 
of time (See Seismometer ) Fig 2 and 3 show tiacings of 
two seismograms The first shows clearly two groups of waves 
early named P and S for primary and secondary These two 


gioups and their reflections as discussed below, weie named the 
preliminary tremors of the earthquake while the larger waves fol- 
lowing were called the principal portion They were divided into 
two groups L, for long and M for maximum Another still longer 1 
wave pieceding L was later called G, for Gutenberg who first called 
attention to it 

Preliminaiy Waves — R D Oldham suggested that P and S 
waves were peihaps the longitudinal and transverse waves respec 
tively for which the theory of wives in an elastic medium called, 
and such indeed they proved to be The mathematical theory of 
elasticity had indicated that a blow struck an elastic body, say a 
portion of the earth’s rocky crust would result in a sudden strain 
which was a compound of change in volume and change in shape 
The initial strained portion of the rock would vibrate about its 
initial form as it recovered equilibrium and would impart this 
vibration to neighbouring portions of rock Thus waves would be 
propagated out from the centre of the disturbance But the theoiy 
pointed out that the change in volume strain would propagate 
more rapidly than the change in shape, so that in a homogeneous 
isotropic solid with no boundaries (to reflect, refract or support 
surface waves) just two waves would arrive at any point As the 
first of these passed the point, the medium would change volume 
onlv, the particles of the medium would vibrate back and forth 
in the direction of the path of the wave (le, longitudinally), 
the medium would experience compression and rarefaction These 
are P waves As the second wave passed, the medium would ex- 
perience change in shape only or shear, the particles of the medium 
would vibrate back and forth at right angles to the path of the 
wave or transveisely These are S waves Milne and other 
early workers obtained the times of arrival of P and S at many 
seismographic stations at different distances and plotted them on 
a “travel time curve,” a graph on which epicentral distance around 
a great circle of the earth was plotted as abscissa and the time 
of travel of the wave as ordinate They found the travel time 
curves of both P and S to be concave downward, * e , the farther 
the wave is from the epicentre the greater is its apparent surface 
speed This showed at once that P and S do not travel along 
the earth’s surface If they did, the observed surface speed 
would not increase with epicentral distance although it would 
vary somewhat with the nature of the surface rock For the speed 
of P and S waves are known from the theory of elasticity to be 
respectively 

and V ;=\/£ 
v P x P 

where k is the coefficient of incompressibility or bulk modulus 
of the transmitting medium, and y is its coefficient of rigidity or 
shear modulus, p is the density Next was considered the pos- 
sibility that P and S travel along chords of the earth as they would 
be expected to do if their speeds were constant throughout the 
earth’s body Curves drawn with travel time as ordinates and 
chord distance from focus to station were still concave down, in- 
dicating the speed greater on deeper chords So the speeds of 
P and S increase with depth, and the rays or wave paths must then 
be convex downward P and S penetrate into the earth and are 
refracted to the surface The seismologist stud^s them after this 
passage and draws conclusions as to the nature of the earth’s in- 
terior As above, the first contnbution of seismology to the knowl- 
edge of the earth’s interior was the knowledge that the speeds of 
P and S increase with depth , the rays or wave paths must then 
be convex downward This was not to have been expected a prion, 
for it was known that the mean density of the earth was about 



FIG 3 —TRACING FROM EAST WEST COMPONENT BOSCH OMORI SEISMOGRAPH BERKELEY OF AN EARTHQUAKE CENTRING NEAR THE AZORES ON 
NOV 25 1941 EPICENTRAL DISTANCE IS ABOUT 6 000 Ml PP AND SS REPRESENT WAVES REFLECTED AT THE EARTH S SURFACE ABOUT HALFWAY 
BETWEEN THE SOURCE AND THE RECORDING STATION (see FIG 4) PPP AND SSS HAVE BEEN REFLECTED TWICE 
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5 5 whereas , is 1 fur figure lor 1 111 mean density ot surf ice 
rocks So it w is known (hit density increased with depth and 
from the equations given lhove for the speeds of P and S one 
might hue expected the incrclse in density to cause 1 deercise 
m speed I aboritory experiments on roiks, preticularly at the 
geophvsml labontory of the Cnnegit Institution of Washington 
and it Harvard had errlv shown that when a rock is compressed 
the cllstie constants a md m inert ise more rapidly than does the 
dinsitv md thit rocks of higher density invariably have thslic 
constants much higher also, so tint the quotients itjff and — 
ire higher for denser rocks 

lor cptccnlrd distances hrger than 'ay 30° (360° being the 
circumference ot the eirlh) there arc gioups of waves observed 
between P and h which hue been shown to be reflections of P at 
the earth s surf ice ibout htlfway between the epicentre md the 
recording station Similar reflections of S ire observed between 
S ind G, the first oirfjcewave, is fig 3 shows For epicentral dis- 
tmees greater than io^ 0 both P and S are very weak The rays 
emerging at 103° have penetrated the earth to a depth of about 
2 goo km or 1,800 mi f the radius of the earth is about 6 370 km 
or 3 cj55 mi ) So, at this depth in the earth something blocks P 
and S Dus is the “core of the earth Ihe speed ot P waves 
drops sharply as they enter the core (sec tig 4) Beyond 103° the 
small P and S observed have straight line travel time curves, indi- 
e ding that they are diffracted iround the core boundary But at 
1 -p 0 a new longitudinal wave emerges in two parts These waves 
ire called P 1 and P and represent P w ives which have traversed 
the mre Ihe speed of P waves chops suddenly at the core bound 
ary so th it the core acts for P waves is a spherical lens with much 
aberration This results in a shadow zone” for P between 103° 
and 14 2 0 Ihe phenomenon at 142° and beyond is somewhat 
analogous to the eaustie surface of optus The variation of the 
Xj etd of P withm the tore m general in increase with depth com 
phcitts the matter S waves have not been observed to traverse 
the tore This indicates a fluid core if we understand by fluid 
the state which will not support shearing stresses P and S waves 
are both reflected from the core and these reflections recorded on 
seismograms When either P or S strikes a discontinuity there are 
m general four waves set up P and S reflected and P and S re 
fracted Snell’s law holds ol course i e , the sine of the angle of 
incidence is to the sine of the angle of refraction (or reflection) as 
the speed of the incident wave is to the speed ol the refracted (or 
reflected) wave So we record waves incident on the core as S, 
refracted into it as P refracted out of the core as S (or as P) 
Some of the energy in P through the core is reflected back into the 
core at its boundary while some is refracted out so we recoid waves 
which have two branches m the core The possible number of 
paths is large Sessmogr ims are complicated 

It is probable thit there is an 1 inner core (* e , that the prop 
crties of the core change rather sharply at a depth of about 5 000 
km or 3 105 mi ) This would explain the existence of some P 
waves observed in the shadow zone Some have even suspected 
that the inner core may not be fluid 

We have just seen that seismology has established the existence 
of a core of the ^rth which appears to be fluid at least in its outer 
part Near the eirth s surface other discontinuities m the earth’s 
structure have been indicated In igoq \ Mohorovicie reported 
a Knlpa valley earthquake on the records of which it netr stismo 
graphic stations he observed two P waves This phenomenon of 
more than one P wive near the epicentre (siy zero to 500 km ) 
vv is soon recognized In all seismologists two or Ihiu P vv ives 
ot dilfctent speeds are observed wherever there is 1 close network 
of susniographlc stations in t region of eirthquikcs Bach ot 
these speeds indicates transmission m a ditterent tvpe of rock 
Ihe v\3vis are observed m all directions from the epicentre, so 
the rocks must he svmmetrieallv disposed m horizontal layers 
Ihe speed of the first P wave very near the epicentre (within 
toe km eil it 1 is s h to Ci 2 km per second Ihis wide variation of 
speed stems to be due to the considerable variation m the surface 
rocks— observations of near earthquakes and explosions offer eon 
sitler tide scatter <m the tune distance graph At a depth of about 


10 km many studies hive shown a fairly abrupt change in the 
speeds of P ind S The liver above 10 km depth has frequently 
been called the granitic layer Below 10 km the speed of P is 
between 6 and 7 km per second in a liver which extends to depth 
of 30 to 40 km in most regions Phis layer has been called basic 
or bisillic At its bottom there is a quite sharp boundary called 
the Mohorovicie discontinuity Just under it the speed of P is 
8 km per second It is deeper under mountains In California P 
wives travelling just below the Mohorovicie discontinuity from 
Coast range earthquakes are blocked by the root of the southern 
Sierra Nevada and are not recorded at the Owens valley seismo- 
graphie stations Thus seismology has been able to prove the 
existence of a mountain root, a protuberance of lighter surface rock 
into the heavier mantle rock Such roots had long been considered 
necessary by proponents of the Airy concept of the theory of isos 
tasy — the theory thit continents and mountains float effectively 
in the underlying mantle rock 

The existence of the Mohorovicie discontinuity is not ques 
tioned However the type of variation m the layer above it is a 
moot question Some seismologists consider the variation of the 
speed of seismic waves with depth in this region to be continuous 
Some want it to decrease and then increase, and some to have it 
divided into two layers as described above 



FLECTIONS WITHOUT DISTURBANCE FROM THE CORE STATION S, CANNOT 
RECEIVE DIRECT P AND S WAVES IT RECORDS A P WAVE REFRACTED 
THROUGH THE CORE 

Fig S —(RIGHT) THE PATHS OF THREE WAVES OBSERVED NEAR THE 
SOURCE OF AH EARTHQUAKE ARE SHOWN AS DOTTED LINES THESE WAVES 
INOICATE THAT THE EARTH S SURFACE IS LAYERED 

Under the oceans the Mohorovicie surface 15 much higher than 
under continents, its depth being only 5 to 10 km The material 
above it, under a tew kilometres of sediments, is rock of the same 
nature as that of the lower part of the continental layer The 
lighter rocks of the granitic layer are absent 

Beneath the surface layers is the mantle of the earth which ex- 
tends to the core Possible discontinuities in the mantle have been 
a matter of debate among seismologists So earthquake seismology 
ins shown the earth to have a core and to have an outer rind 
The methods of computation of the vanation of speed of P (or S) 
with depth m the earth are not simple, some are very complex 

Surface Waves — The ‘principal portion” of the seismogram 
records large waves of three kinds, called G, L and M The mean 
travel time curves of each is a straight line, but there is much 
scattering Tor these waves travel around the surface of the earth, 
as the slrught-line travel time curve indicates, and the surface 
rocks ot the earth ire varied Thus surface waves travel faster 
under ocean basins than along continental p iths The fastest sur- 
lacc waves are the G waves These are shear 01 transverse waves 
with no vertical component Their theory was given by A E Love 
Their existence requires an increase of speed with depth The M 
wave approximates the theoretical w tie of Lord Rayleigh As a 
Riyleigh wive passes a p reticle on the earth’s surface, it moves m 
an ellipse in the plane containing the focus, the particle and the 
earths centre Ihe motion is retrograde and the major axis 
is vertical Ihe L w ives have no theoretical counterpart They 
have a vertical component By observing the dispersion of Love 
and Rayleigh waves the theory allows certain conclusions about 



tne suriace structure ot me earth The ratio of vertic tl to hot 
zontal motion in Rayleigh waves has been used for the same pur 
pose Longer surface waves penetrate deeper into the earth where 
the elasticity is greater Therefore they travel faster and dis 
pel sion results By the 1950s, surface waves with periods as great 
as seven minutes had been observed and seismographs were being 
designed to record longer periods Waves of such great length 
involve vibration penetrating deep into the mantle to give further 
information about the earth’s core It had become apparent that 
the spectrum of a great earthquake is very broad The limits m 
wave lengths possible depend at the one end on molecular dimen 
sions and at the other end on the dimensions of the earth 

LOCATION OF EPICENTRES 

The methods of the seismologist for locating the epicentre of 
an earthquake are of much interest to the public For the earliest 
workers, the epicentres were the centres of the region of greatest 
damage They built rough travel time curves for S and P, 
then the method of successive approximations so common in 
science was used Epicentres were located using the time inter 
vals between S and P from the graph to get distances When these 
distances from vanous stations did not reach to a common point 
on the earth, the S and P curves were readjusted It was not long 
until the S and P curves were so refined that the distances did 
agree The simplest method of locating epicentres is called the 
S P method Over the years tables were prepared to give the epi 
central distance as a function of time interval between S and P 
So the seismologist soon has the distance from his station If he 
can obtain the distance from two other stations, he is able to locate 
a point on his terrestrial globe and he has his epicentre From the 
records of one station alone he may sometimes get direction as 
well as distance He knows that the P waves are longitudinal 
The pier on which the seismograph sits vibrates back and forth 
nearly in the direction which the P wave has travelled A good 
record of the start of P on the three components, east west, north 
south and vertical seismographs, will allow the computation of 
direction of the epicentre A more accurate method used m spe 
cial studies involves the use of the arrival time of P at many sta 
tions and a least square adjustment 

SEISMIC PROSPECTING 

After World War I interest was roused m investigating the very 
surficial pait of the earth by seismographs and artificial explo 
sions The primary purpose was to map underground structure in 
regions considered to have oil bearing possibilities Ludger Min 
trop m Germany was the first to use the method successfully The 
first work was of the type called “refraction shooting ” A charge 
of explosive was fired and recorded on seismographs distributed 
along a line which was often several miles in length Near seismo 
graphs registered waves which had travelled almost a straight 
line from the shot At successively large distances waves were re 
corded which had travelled just below boundaries between strata 
at successively greater depths The depths to these boundaries 
could be computed from the travel-time curves What interested 
the prospectors were irregularities in these boundaries — highs or 
anticlines m the buried structure or salt domes rising through 
them, or faulting which might result in traps A later development 
was the use of waves reflected at the underground boundaries 
Smaller explosive charges were used and the seismic receivers were 
placed not far from the shot (distance measured in hundreds of 
feet J The reflection method reached a high degree of develop 
ment in the 1930s, only P waves were used juid only vertical com- 
ponent seismometers (see also Geophysical Prospecting) 

ENGINEERING ASPECTS OF SEISMOLOGY 

There ha\ e been two schools of thought among engineers about 
the general theory of earthquake-resistant design One of these 
is the “rigid” school, which holds to the thesis that a building 
should be as rigid as possible I11 an ideal, perfectly rigid build 
mg the top and bottom would move exactly the same amount at 
the same time Such motion would put large stresses into the 
frame which would be designed to support these stresses The 


other school, that of ‘ flexibility,” holds that a building should be 
able to sway during the motion Tor example in in extreme case 
a building built of vulcanized rubber like an automobile tire would 
not be damaged by a large shock although its contents would un * 
doubtedly suffer The stresses within the structure would prob 
ably not mount so high as in the rigid building For very rapid 
ground motion the top might remain almost stationary It must 
be noted that flexibility does not mean flimsiness or poor con 
struction 

In practice, of course builders are limited b> building materials 
available They cannot even approach the ideal cases cited abo\ c 
Steel and brick and concrete for large structures and wood for 
dwellings limit rigidity and flexibility to a small range Proponents 
of flexibility have suggested a first floor supported principally 
by columns which would allow a fair relative motion between 
foundation and higher floors The rigidity advocates would thor 
oughly brace all parts of the structure K Suyehiro recommended 
rigid buildings on soft ground and flexible buildings on rock His 
idea was that the small displacements possible in rock might be 
absorbed by lower floors but the large amplitudes possible in soil 
could not be so absorbed 

About 1928 the United States coast and geodetic survey em 
barked upon a program of accumulating seismological data of sig- 
nificance to engineers An important part of this program was 
information on the effects of all earthquakes felt in the United 
States Postcard questionnaires based on the modified Mercalli 
scale of earthquake intensities were placed in the hands of as 
many people as possible in seismic areas, particularly in California 
Moreover, after any large shock a survey representative visited the 
scene of greatest effect and wrote a report 

In addition the survey undertook an instrumental program 
For many years it had been assumed that the damage caused by an 
earthquake would be proportional to the maximum acceleration 
of the ground From observation of the overthrow of monuments, 
assuming the earthquake force to be a continuing one rather than 
quickly changing in magnitude and direction, early seismologists 
had correlated the intensity from the scales of intensity with 
acceleration From these old correlations it appeared that a hori- 
zontal acceleration of one tenth gravity might be accompanied by 
almost total destruction A mle of thumb had been developed 
in some earthquake countries such as Japan that a building should 
be constructed to withstand at any level a steady horizontal force 
of one tenth its weight above that l^vel That this would make 
the building earthquake-resistant was not questioned but it was 
expensive So the United States engineers wished to have the 
maximum acceleration observed instrumental^ in California to see 
if one tenth gravity was not too high The survey designed in- 
sensitive seismographs which would be able to record the large 
motions of strong earthquakes and set them up first in California 
and then more widely Such instruments recorded the Long Beach 
earthquake of 1933, the Imperial valley shock of 1940 as well as 
many others To the surprise of all, a maximum acceleration of 
three tenths of gravity was found not uncommon But it accom- 
panied waves of period around three tenths of a second or less, 
i e , the forces it set up in the building changed direction verv fre 
quently Buildings designed and constructed to withstand a steady 
force of only a few per cent of gravity stood uff quite well From 
this it became clear that the damage is not proportional to the 
maximum acceleration It depends also on how often the accelera 
tion changes directions, or on the period of the waves The 
program of the coast and geodetic survey also included the meas 
urement of the natural periods of vibration of many buildings with 
a view to determining how these periods may be related to later 
earthquake damage Shaking-table investigations on models of 
buildings were carried out particularly by L S Jacobsen of St -in- 
ford university, Stanford, Calif This type of work enables the 
prediction of maximum stresses to be expected within the structure 
A large platform is caused to vibrate with a motion such as that of 
the earth in, say, the Long Beach earthquake This motion is ob 
tamed from the strong-motion seismographs mentioned abov e On 
the platform is constructed to scale a model of a building Others 
have subjected arra>s of pendulums to motion similar to that of 
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particulai earthquakes and trom then responses concluded some- 
thing about stresses to be expected in buildings having the same 
free periods as the pendulums 
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EARTHSHINE The earth is a luminary to the moon as 
the moon is to the earth, consequently the portion of the moon’s 
disc which is not illuminated by 
the sun is illuminated by earth- 
shine analogous to moonlight It 
is a familiar observation that 
when the moon is a crescent the 
earthshine is powerful enough 
to make the whole disc easily 
visible Tht phases of the earth 
and moon arc complementary so 
that the earth is near “full” 
when the moon is near “new" and 
the earthshine is then strongest 
EARTHSTAR (Geaster), 
in botany a kind of puff ball 
Losusi a kind or cure bauc (tj v ), with a distinct outer coat 
growing ON decayed leaves which on separating from the 

mitei, splits into sever il divisions, which become rtflexed and 
spread like a star The inner coat enveloping the spores is sup 
ported, like a ball, with or without a stalk on the upper face of 
the star The spores generally escape by a distinct aperture which 
appears in the top of the ball There are several species m Britain, 
found on the ground or on decaying leaves They are generally 
distributed throughout America (See Tungi ) 

EARTHWORM The term has been applied to include all 
terrestrial ohgochaets (sec Annelida), but is usually restricted 
to larger forms belonging to.the order Opisthopora of which there 
are nearly 2,200 described species Earthworms vary in si7e from 
small forms about 1 m m length, such as the tree worms (e g , 
Bimastos constnctus) which live under rotting wood and bark, to 
very large species that have sometimes been mistaken for snakes 
Rhtnodnlus fajner, a South American form, may be 6 ft 10 in 
(2100 nuns ) long and nearly 1 in (24 mms) thick, while the 
giant Gippsland worm (Megascoltdes australis) is said to exceed 
7 ft when fully extended Some earthworms are pallid while many 
are red brawn or purple, all are more or less iridescent A few 
ate more brightly coloured, such as the green-worm (Allolobophora 
chlorotua) of Europe and North America, a Philippine species 
(Pheretima ophimdes ) is mottled with bnght blue The majority, 
when irritated, discharge coelomic fluid which may have an un- 
pleasant odour, as m the brandling (Euetiia foettda), or be phos- 
phorescent Mature earthworms liav e a glandular girdle, the chtel- 
lum They are hermaphroditic, but cross-fertihration is effected 
by reciprocal copulation , eggs are deposited in cocoons secreted 
by die clitellum and slipped off at the anterior end of the worm 
Sexual maturity is reached within six months or a year, depending 
on the time of hatching, and recurs innuillv thereafter, toward 
the end 8f the rainy season or m autumn ind earlv winter, per 
haps again in late spring European Lumbricidae hav e been kept 
for many years in captivity 

The majonty of species have a very restricted geographical dis 
tributmn, owing to their poor powers of migration and to oeco- 
logical barriers Even tropical earthworms cannot withstand high 
temperatures and their bodies must constantly be kept cool by 
evaporation As a consequence of the need for water, thev cannot 
live in. and climates unless the soil is irrigated, and endemic (na- 



tive) species are rarely found m regions that receive less than 1 5 
in per annum rainfall Dunng the dry season many species pass 
into a state of dormancy, coiled up within a protective coating of 
slime that solidifies the walls of the chamber into an earthy cap 
sule In this condition worms may .become so dry as to be brittle 
and yet resume normal activity when moistened (N A Dimo) , 
laboratory experiments indicate that recovery is possible after 
73% of the body water has been lost In Turkestan the activities 
of earthworms may be limited to 50 or 60 days of spring rainfall 
Earthworms are generally most abundant in soils of approximate 
neutrality, but this is partly the result of improved nutritive con 
ditions and only indirectly an effect of soil pH Acid soils are 
tolerated by some species, the brandling and the gilt tail (Den 
drobaena sttbrubteunda ) are found especially in decomposing 
manure Saline habitats are favoured by a few species, such as 
Pontodnlus bermudensn which throws up sandy castings on 
tropical and subtropical be iches 

Important changes in the earthworm fauna result from cul 
tivation of the land In the steppes of central Asia, ploughing 
leads to a total extinction of the earthworm population, but, fol 
lowing irrigation, a new fauna is introduced that becomes more 
abundant than before Only a relatively small number of species 
can withstand the special conditions of cultivation and these 
peregrines have been transported bv man to all parts of the vvoild 
Temperate peregrines include a number of European Lumbnci- 
dae, while species of the oriental genus Pheretima are found in 
hothouses even where the winter climate is too cold for them to 
live out of doois Oceanic islands are populated entirely by pere 
grine species 

Many earthworms are limicolous, the square tail (Etsemella 
tetraedra ) occurs in river banks, sewage treatment plants, etc , 
some have gills and are entirely aquatic (Alma mlottca) Fven 
terrestrial species can live for many months in running water and 
die only from lack of food Enema joetida can. survive for two 
weeks, and Pheretima up to 45 hr , in an atmosphere of pure 
nitrogen (T Nagano) , but eart 
worms are readily anaesthetized 
by carbonic acid, and death m 
stagnant water must be attributed 
as much to this as to lack of oxy- 
gen The appearance of large 
numbers of worms at the surface 
after heavy rams is interpreted 
as an effort to escape unfavour- 
able conditions m the water 
logged soil Earthworms are also 
brought to the surface by poison 
ous chemicals, by vibration of the 
ground and, it is said, by electri- 
cal devices Some terrestrial spe- 
cies live among decaying leaves, 
etc , while others are found only 
in the surface layers of the soil 
The lawn worm ( Lumbncus ter- 
restris) has been taken 8 ft be 
low the surface but this is far ex- 
ceeded by the burrows of Den 
drobaena manupoltensis in south 
Russia, which are said to descend 
to a depth of more than 26 ft 
The Kommatje Flats of South 
Africa, cup like depressions sev- 
eral feet in diameter, are attnb 
uted to the activities of a giant 
earthworm (Microchaetus sp ) working in shallow soil that rests 
on an unpenetrable substratum Many species, like the lawn-worm 
or night crawler, are nocturnal and come to the surface in moist 
humid weather to drag dead leaves and other organic matter into 
their burrows, the leaves are usually taken by their tips so that 
the stems remain protruding Occasionally they may take fresh 
grass blades but there is little evidence that worms are harmful to 
hying plants J K Tarnam estimated that 10 kg per sqm (over 



Activities of earthworms in 
the SOIL 

Originally the surface was covered by 
a morale tile-pavement, overlying a 
sandy layer above the rloh humus 
Earthworms swallow toll to make 
their burrowi and also at food and 
this Is subsequently thrown up on the 
surface as eastings Repetition of this 
process has ted to a sinking down of 
the pavement which has become oov 
ered with earth, except on the right 
where stone rubble prevented the 
activities of the worms 
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20 lb per sq yd ) of plant material may be dragged undei ground 
during six months of activity per annum Worms are generally very 
numerous undei grass or in the soils of mixed and deciduous foiests E 
Bretscher recorded 2,000 per sq m from an alpine meadow, but this is 
exceptionally high Estimates vary from small numbers up to about 
500 per sq m , oxer 2,000,000 per ac , as m the irrigated soils of lash- 
Unt, depending on the conditions 
Gilbert White noted the importance of worms as cultivators of the 
soil, but it was Charles Dai win who brought the subject to the 
attention of the world Darwin observed how rocks and ancient rums 
have become giadually buried under a lajer of fine earth thrown up 
by earthworms Estimates of the amount of soil that is thus trans- 
ported are of the ordei of is to 40 tonnes per hectare (6 7 to 18 
tons per acre) per annum xvilh occasional maxima as high as 81 2 c 
tonnes per hectare recorded by A Stockli from a golf finks buch 
nguies do not repiesent the total activity of the worms, part of the 
castings are discharged under ground and some species never come 
to the surface to defecate In Rangoon an average of 13 8 tons per 
icre is attributed by G E Gates to the activities of only two of the 
eight species recorded from the experimental Riots Darwin estimated 
that a layer of suil 1 in to 1 5 in thick would be formed during a 
period of ten vears and even higher values were deduced from the 
depths to which sunken objects had become buried Stockli’s figures 
range up to 6 6 cm (26m) with an average of about 3 2 cm New 
soil formed in this way is not the same as the parent soil from which 
it was derived, although, in the case of species that live near the sur- 
face and constantly work ovei the same material, the difference may 
not be very great The most efiective soil producers are those which 
burrow deeply, bringing up the lower layers and dragging suiface ma- 
terial under ground, in laboratory experiments on alpine species, 
H Franz discovered that Octolasmm studiosum is much more effective 
than other species which he investigated, including Allolobophora 
caligtnosa Soil that passes through the body of an earthworm is 
mechanically sorted, since larger particles are rejected The burrows 
of worms also improve the aeration of the soil, permit drainage of 
surface water, prevent water-logging, and facilitate the down growth 
of plant roots Aeiation affects the bacterial flora, the presence of 
earthworms increases the nitrifying powers and decreases putrefaction 
of the soil In addition to the physical and mechanical effects of mix- 
ing, grading and aeration, the soil is benefited in other ways Organic 
matter is broken down by the digestive juices and the environment is 
enriched by excretory products Castnjgs tend to be more neutral than 
the parent soil, irrespective of whether this be acid or alkaline They 
have a lower clay content, are richer in nitrates, organic matter, total 
and exchangeable calcium, exchangeable potassium and magnesium, 
available phosphorus, base capacity, base saturation and moisture 
equivalent (H A Lunt and H G M Jacobson) However, there is 
probably little to be gamed by addition of earthworms to cultivated 
lands since, m the majority of cases, peregrine species are already 
present in an established equilibrium A temporal y improvement in 
crop yield has been attributed to the fertilizing effect of the dead 
bodies of worms that were unable to survive in the new environment 
On the other hand, measures that lead to improvement of the soil for 
plant growth also favour an increase m the earthworm population, 
with consequent beneficial action 
Earthworms are eaten by primitive people in various parts of the 
world and were considered a delicacy by the Maoris They have also 
been used extensively in primitive medicine, apparently sometimes 
with good reason, modern investigations substantiate the fever- 
reducing and antiasthmatic properties of certain oriental species The 
bodies of earthworms are rich in pro vitamin D 
Bibliography— The best general source of information is, J 
Stephenson, The Qligochaeta (Oxford, 1930) Relation of earthworms 
to the soil C H Bornebusch, “The Fauna of Forest Soils,” Danish 
Exp Forest Service Rep, vol 11, pp 1-256 (Copenhagen, 1930), 
C R Darwin, The Formation oj Vegetable Mould, through the Action 
of worms, with observations on their habits (London, 1881 , cor 
rccted, 1888) , N A Dimo, “Earthworms in the soils of Central Asia,” 
Pedology, no 4, pp 494-526 (English summary) (1938), T H Eaton 
and R F Chandler, “The Fauna of Forest humus Lavers m New 
York,” Cornell Umv Agrtc Exp Stn Mem, 247 (1942), H Franz, 
“Untersuchungen uber die Bedeutung der Bodentiere fur die Erhaltung 
und Steigerung der Bodenfruchtbarkcit," rorshungsdienst, vol 13, 
PP 320-333 (Berlin, 1942) , H A Lunt and H G M Jacobson, 
“The Chemical Composition of Earthworm Casts,” Soil Science, vol 
58, pp 367-375 (1944)) M H Kyaw and G E Gates, “On Earth- 
worm Populations and the Formation of Castings in Rangoon, 
Burma,” J R Asiatic Soc Bengal, vol n, pp 165-170 (1937) , 
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“Distiibution of I umbncidic in the Soils of the Troizk District of the 
Ural Region,” Trans Biol Inst Perm XJtuv, vol 2, pp 433-168 
(English summary pp 461-468) (1929) W R Walton Earthworms 
as Pests and Otherwise ” US Dept 4(,nr Farmer’s Bull No 1569 
(revised) (iq35) , G White, “The Natuial History of Selborne, Let 
ter 35 (1777) Earthworms as lood and medicine F Bock and r 
Wetter, ‘Uber die bei emigen A\ cnelnaten vorkommenden anti 
lachitischen Provitannne,” Zutshr Phys ol Chem , vol 256 PP 33-41 
(1938) , T 0 Chou, C C Ching and H P Chu 1 A Bionchodllatmg 
Principle Isolated From Earthworm,” Chinese J Physiol vol 12, pp 
147-153 (1937), J 1 Q Chou and H P Chu, “Une mCthode simple 
d’isolation de lhjpoxanthine des vers do terre,” ibid, vol 13, pp 
265-268 (1938) J Stephenson, vs, pp 657-659 Anatomy and 
physiology see Annelida Oligochaeta (G E P ) 

EARWIG, in insect of the order Dermaptera, characterized 
by peculiar wings and a pair of horny forceps terminating the 
abdomen The Large, membranous, radially veined hind wings fold 
both radially and transversely so as to he hidden under the short 
leathery tegmma Winged species rarely fly, and many are wing 
less The male forceps are larger and differently shaped than those 
of females, m some species they are quite bizarre The male 
forceps also usually fall into two sharply marked size classes, with 
few of intermediate length, Forficula affords a classic example 
of such bimodality, which, howevci, is more complex than was 
supposed (Chopard 1938), the cause mav be a variable relation 
between time of last moult and beginning of rapid forceps growth 
(Huxley 1932) The name earwig comes from the Anglo-Saxon 
earwicga (ear creature), and most European languages have an 
equivalent popular name because of an ancient, widespread but 
unfounded superstition that earwigs crawl into the ears of sleeping 
persons Several families and more than 500 species are known, 
mostly from the tropics, Europe has about 30 species, Great 
Britain 7, and North America 15 A tossil earwig ( Protodiplatys ) 
from Jurassic beds m Kazakstan seems to link Dermaptera with 
ancestral cockroaches (Protoblattoidea) The peculiar insects of 
the genus Hemimerus (family Hemmendae), parasitic on giant 
African rats ( Cricetomys ), are sometimes ranked as a suborder of 
Dermaptera, sometimes as an order (Hemmenna) The Dermap 
tera were formerly placed in the Orthoptera (qv) 

The common European earwig ( Forficula aunculana) is a well 
known pest of gardens and houses Commerce borne from its 
native Europe, it has outposts in North and South America, New 
Zealand and Tasmania, and seems destined to become cosmopoh 
tan It is omnivorous, feeding mainly on green plants, but it 
prefers anything more nourishing thjit it can find, and often 
swarms in kitchens It is probably predatory, for Labtdura riparta 
and other earwigs use the forceps to catch insects and hold them 
for eating When alarmed or aggressive, earwigs carry the forceps 
over the head in scorpion fashion, the males fight sexual battles 
with them F aumularia overwinters in small cavities m soil, 
40-60 eggs are laid therein m fall or early spring, and the mother 
guards and cares for the eggs and young Nymphs hatch in April- 
May (Great Britain, Oregon) and remain in the nest, fed by the 
mother, until after the first moult When the female opens the 
nest the young wander off Four to six moults occur, after each 
the nymph is inflated with swallowed air and therefore is white, 
but it soon darkens After the young depart the female feeds 
for a time and then rears a second brood The best control is by 
scattering bran bait poisoned with sodium fluoride over the 
ground and in places where earwigs congregate , it is best done in 
the evening If the bait is applied when most of the first brood of 
young earwigs have begun to feed at night, this brood and the 
adults can be poisoned before the second lot of eggs is laid Trap- 
ping earwigs m plant pots stuffed with straw and inverted on 
upright sticks is a long established practice m Europe, but not 
a very effective one • 

See L Chopard, Biologie des Orthoptires (1938) , J Huxley, Prob- 
lems of Relative Growth (1934) , and works on Orthoptera (9 v ) 
(T H Hl) 

EASEMENT, in law, signifies a light of accommodation, or 
limited right of use over land belonging to another It is distin 
guished from profit h prendre since an easement confers merely 
a convenience to be exercised over the land of another without 
any participation in the profits of it Thus a right of way is an 
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tasi merit a right of common is a profit An easement is distm 
gmshable also from i licence, which, unless it is coupled with a 
i,ranl is personal to both guntor and grantee and is neither bind- 
ing on the licensor, nor, in general, assignable by the licensee, 
while both the benefit ind the burden are annexed to land 

The essential features of an easement, in the strict sense of the 
term, are therefore these (1 ) It is in incorporeal right, a right 
to the use and enjoyment of land — not to the land itself, (11 ) 
it is imposed upon corporeal property, (in ) it is a right without 
profit, (iv ) it requires for its constitution two distinct tenements 
— the “dominant tenement” which enjoys the right, and the 
“servient tenement” which submits to it This last characteristic 
excludes from the category of easements the so called “easements 
in gross” (if such can subsist by Engbsh law), such as a right of 
way conferred by grant independently of the possession of any 
tenement by the grantee The true casement is a right "ap 
pendant” or “appurtenant” to the dominant tenement 

Further classifications of easements must be noted They are 
divided into (a) affirmative or positive, those which authorize the 
commission of an act by the dominant owner, e g , rights of way, 
ind negative, when the casement restricts the rights of the servient 
owner over his own propel ty, e g , pn vents him from building on 
land so as to obstruct ancient lights (</ f ) , (6) continuous, of 
which the enjoyment may br continual without the interference of 
nun, t g , access to light, and discontinuous whert there must be a 
fresh act on each occasion of the exercise of the right, e g , a right 
of way, (c) apparent, where there are visible external signs of the 
exercise of the right, e g , a right to dam up a watercourse, and 
non apparent, where such signs are absent, e g , a right to support 
of one house by another 

Acquisition of Easements — Easements may be acquired (a) 
by express grant, ( b ) by an implied grant, (c) by express or 
implied reservation, eg, by the owner of hnd m selling the fee, 
( d ) by prescription, cither at common law or under the Prcscnp 
tion Act, 1832 An express grant, or express reservation (inter 
vivos), of an easement cannot be effected except by deed An 
easement by implied grant usually arises under the principle that 
a grantor cannot derogate from his own grant Thus a man builds 
two houses on a close with windows demmg light from the 
grounds of each other If he sells one a grant of the light de- 
rived by it over the other’s ground is implied 

Easements are acquired by prescription at common law by proof 
of “immemorial user” by the dominant owner md those through 
whom he claims A “lost grant” is presumed on proof that an 
easement has been enjoyed uninterruptedly for 20 years before 
action brought unless the contrary is shown To avoid the diffi 
culties of proof of prescriptive right at common Law, the Prescrip- 
tion Act, 1832, established more dtfimte periods of use In the 
case of easements other than light, the periods of prescription are 
20 years to establish a prma jacie, and 40 years to establish an 
indefeasible title (As to light see Ancient Lights ) Ihe enjoy 
roent of the easement by the dominant tenement must be open, 
1 e , not hidden, and of right, 1 e , not by arrangement with the 
owner of the tenement affected by it (Ktlgour v Gaddcs, 1904, 1 
KB 457) 

Easements may be extinguished (1 ) by express release— here an 
instrument under seal is necessarv, (11) by “merger,” te , where 
both tenements become the property of the same owner, (ui ) 
by abandonment through non user In the ease of discontinuous 
easements, the shortest period of non-user may suffice if there is 
direct evidence of an intention to abandon 

A word may be added here as to the right to air The owner of 
a dwelling-house may acquire 1 right to the passage of air through 
it by a defined channel If it is claimed by prescription the proof 
required to establish it is the old common law proof, since the 
air easement is not One withm the Prescription Act It may also 
be acquired fay grant, express or implied 

In Scots law the term “easement’ is unknown Both the name 
“servitude” and the mam species of servitudes existing m Roman 
[aw (q v ) have been adopted The modes of their creation and 
extinction are similar to those of English law The statutory 
period of prescription is 40 years (Scots Acts, 1617, c «), or 20 


years in the case of enjoyment under any ex facte valid irredeem- 
able title duly recorded m the appropriate register of sasines 
(Conveyancing [Scotland] Act, 1874) There are certain servi 
tudes special to Scots law, e g , “thirlage,” by which lands are 
“thirled” or bound to a particular mill, and the possessors obliged 
to grind their gram there, for payment of certain quantities of 
grain or meal as the customary price of grinding Statutory pro 
vision has been made for the commutation of these duties 
(Thirlage Act, 1799), and they have now almost disappeared 

The French civil code and those of Belgium, Holland, Italy 
and Spain closely follow Roman law Frehch law is in force in 
Mauritius, and has been followed m Quebec (Civil Code, arts 
499 et seq ) and St Lucia (Civil Code, arts 449 et seq ) In 
India the law is regulated, on English lines, by the Easements Act, 
1882 (Act v of 1882) The term “easements,” however, in India 
includes profits d prendre In the South African colonies the law 
of easements is based on the Roman Dutch law In most of the 
other colonies the law of easements is similar to English law In 
some, however, it has been provided by statute that rights to the 
access and use of light or water cannot be acquired by presenp 
tion , but municipal bye laws must be examined in this relation 

Iti the United States the law of easements is founded upon, and 
substantially identic il with, English law The English doctrine 
however, as to acquisition of light and air by prescription, is not 
accepted m most of the States 

See Gale, Law of Easements (8th ed , 1908 ) , Goddard, Law of 
Fasements (6th ed , 1904) , Peacock, Easements in British India (Cal- 
cutta, 1904) , W Burge, Commentaries on Colonial and Foreign Laws, 
vol iv , pt 2 (new ed , 4 vols , 1907-27) , Jacques Vollenw eider, Etude 
sur les droits dlstincts et permanents en droit civil suisse, Lausanne 

(1923) 

EAST, ALFRED (1849-1913), British painter and etcher, 
was bom at Kettenng, Northamptonshire, on Dec 15, 1849 
He studied at the Glasgow School of Art and then in Paris at 
the Ecole des Beaux Arts, and under Robert Fleury and Bougue 
reau He began to exhibit at the Royal Academy in 1883, and 
became R \ in 1913 a few months before his death In 1906 he 
became president of the Royal Society of British Artists Many 
of his works are to be found in the English provincial galleries , 
his “Passing Storm” is at the Luxembourg, Pans, “The Nene 
Valley” at the Venice gallery , and “A Haunt of Ancient Peace” 
at the National gallery m Budapest East visited Japan in 1889, 
and among his best works are the landscapes he painted there 
From 1902 onwards he took a keen interest m etching, and pro- 
duced a large number of plates He also published a useful, prac 
tical book on landscape painting, The Art of Landscape Painting 
tn Oii Colour (1906) Shortly before his death he presented a 
collection of his pictures to his native town, Kettering He died 
in London on Sept 28, 1913 

EAST AFRICA, OPERATIONS IN. When the World 
War broke out m 1914 the garrison of British East Africa, the 
territory immediately north of German East Africa, was scattered 
and engaged on punitive expeditions remote from the enemy fron- 
tier In the case of each Protectorate the troops were native with 
European officers The German forces, some 5,000 strong, includ- 
ing 260 Europeans, lay ready to the hand of their commander, 
Von Lettow Vorbcck, a capable and determined soldier well able 
to employ them to full advantage If it is remembered how 
keenly sensitive the native soldier is to any shortcoming m his 
superior and that Von Lettow had only been with his command 
for six months when hostilities began and kept that command 
efficient and formidable through four years of steadily declining 
fortune, some idea may be formed of the resolute nature and 
soldierly qualities of the German commander in-chief His opera 
tions consistently bore the clear imprint of his skill and person- 
ality, and there were advantages, other than his professional 
capacity and steady courage, upon which he could rely 
I EARLY OPERATIONS 

The country— nearly double the size of Germany in 1914— 
which was the scene of operations, is for the most part covered 
by bush, dense as a rule, but occasionally thinning out to some- 
thing like park land High mountain ranges, thick with vegeta- 
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tion, rear themselves from bush and jungle which are fever stricken 
and liable to wholesale inundation during the rainy season Rivers 
abound and malaria and djsentery of a malignant type, with 
other tropical diseases, combined to swell the casualty list of a 
European or Anglo Indnn force Practically every animal im- 
ported into East Africa for the use of the British forces suc- 
cumbed to the tsetse fly The route of every British advance was 
marked bv casualties due to diseases from which the rank and 
file of the enemy — askaris recruited from local tribes — were im- 
mune Surprise by the attacker was as difficult as it was simple 
by the defender, who waited concealed and warned bv the labori- 
ous approach of his adversary cutting roads and hridging rivers 
Supply and transport presented appalling difficulties to an ad- 
vance through hundreds of miles of naturally impenetrable bush, 
while the defending force slowly fell back upon the magazines 
posted in its rear Only an overwhelming preponderance m num- 
bers made any advance possible, but a force starting with a 
strength adequate for an offensive enteipuse constantly found 
itself reduced at best to an equality of strength on contact with 
the enemy Many good cards were thus m the hand of the Ger- 
man commander, and he rarely failed to play them with full effect 
Najal Operations and German Advance —On Aug 8, 19x4, two 
British cruisers, “Astraea” and "Pegasus,” arrived opposite Dar 
es Salaam from Zanzibar, and, being unable to leave a garrison, 
the naval commander covenanted with the German governor that 
the latter should forbear from any hostile action m Dar es Salaam 
itself Parallel to the southern frontier of British East Africa 
and about 50m distant from it ran the Uganda railway from 
Mombasa to Lake Victoria This tempting and exposed objective, 
for the protection of which the British troops at the outset were 
hopelessly inadequate, at once appealed to Von Lettow, who on 
Aug is seized Taveta, which lay in British territory at the eastern 
end of the gap between the southern slopes of Mt Kilimanjaro 



tectorate An enemy force here was a standing menace to the 
British capital at Nairobi, and constantly raided the railway line 
In September the enemy cruiser "Komgsberg” returned to Dar 
es Salaam and on Sept 20 surprised and destroyed the “Pegasus” 
while undergoing repair in the Zanzibar roadstead A combined 
enemy operation against Mombasa, for the execution of which the 
"Konigsberg” was to attack the port in conjunction with a land 
force moving north along the coast, failed, as the “Konigsberg” 
was driven by the ships of the Cape Squadron into the Rufiji 
delta, where she was run aground The land force began its march 
along the coast on' Sept 20, was repulsed at Gazi, 25m from 


Mombasa, on Sept 23, and retired to the frontier on Oct & The 
crew of the “konigsberg,” which was blown up in July x g 1 5 , 
after being set on fire by the monitors “Severn” and “Meisey,” 
mined the enemy land fortes, with an armament of ten 4 1 guns 
German raids along the coast, on the Uganda railway, and into 
tht frontier distucts of Uganda, Belgian Congo, Rhodesia and 
Nyasaland WLre frequent in the opening months of the campaign 
These small enterprises were much simplified by the central posi 
tion of the enemy and the excellent lateral communication afforded 
by the central railway from Dar es Salaam to Kigoma on Lake 
Tanganyika This lake was under German control until Dec 1915, 
when by the operations of motor boats specially brought from 
Capetown the enemy was deprived of the one lake which had not 
been in British hands since the earliest days of the campaign 
Reinforcements from India — It soon became apparent that, 
unaided, the British Protectorate forces could not hold their own, 
and the Government of India consented to send an expedition 
On Aug 25 its leading unit reached Mombasa with Brig -Gen 
Stewart, who assumed command The rest of the expeditionary 
force was directed on Tanga, the northernmost German port, at 
the southern extremity of the Usambara mountains, healthy high 
lands where the bulk of the German settlers resided Coincident 
with an attack on Tanga an idvance against Moshi by the north 
of Kilimanjaro was to be made by Stewart The expeditionary 
force under Brig Gen A E Aitken was about 7,000 strong and 
(except the 2nd Loyal North Lancs ) composed of Indian troops 
Failure of British Offensive — The transports reached Tanga 
on Nov 2, when the local commissioner represented the place as 
an open and undefended port and bombardment was deferred 
Meanwhile, Von Lettow, advised of the plan by captured Indian 
mails, was hurrying reinforcements to the coast When one and a 
half British battalions landed two miles east of the town on the 
evening of the arrival, they met with strong opposition and fell 
back Von Lettow arrived on the evening of the following day, 
when British reinforcements had been landed and fighting re- 
sumed, and on Nov 4 heavily defeated his opponent, whose 
casualties were 795 On the same day Stewart, checked at Longido, 
was compelled to retire The British force at Tanga re embarked 
and reached Mombasa on Nov 5 The first British offensive had 
thus failed completely Von Lettow’s surcess at Tanga put an 
end for the time being to any general offensive against him, and 
it was not until 1916 that the next British adv ance was set m train 
The intervening period was occupied in raiding by both forces, 
with occasional engagements of a more ambitious nature A 
British force was compelled to surrender on Jan 17, 1915, at 
3 asm, in enemy territory, to a superior force, after 48 hours’ 
fighting, which exhausted their ammunition and water German 
losses, especially m officers, were serious, as was the shrinkage of 
ammunition Maj -Gen M I Tighe assumed chief British com 
mand m Apnl 1915 and in June, Bukoba, on Lake Victoria, was 
taken 

Reinforcements Arrive — Aid was now sought from a differ 
ent quarter, for, with the conquest of German South-west Africa 
by General Louis Botha m July 1915, the resources of the Union 
of South Africa became disposable to an extent which was 1m 
possible till the disappearance of the enemy fron^her own border 
During the latter half of 1915 there was continuous preparation 
m South Africa of troops, depots, supplies, medical stores, trans 
port, animals and material of all lands for use in East Africa 
By Feb 1916 one mounted brigade, two infantry brigades and 
one field artillery brigade, complete with all their auxiliary units, 
had arrived from South Africa to join Tighe A second mounted 
brigade followed, together with a battalion of the Cape Corps 
(coloured men from the Cape Province) Tighe also had%e fol 
lowing European units the Calcutta Volunteer Battery, the 2nd 
Loyal North Lancs , 25th Royal Fusiliers, 2nd Rhodesians and 
two local settlers’ corps, India sent him from her native army ten 
infantry regiments, one squadron of cavalry and two mountain 
batteries The battalions of King’s Afric in Rifles were the ong 
inal native Protectorate force At the same time, Von Lettow’s 
force had reached the highest limit which it attained in the cam 
paign and was probably over 20,000 The exact combatant strength 
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is difficult to estimate, for there were many carriers of whom a 
percentage weie armed and many trained as ask ins The askiri 
in his own country is a soldier of high value Such a force, with a 
strong leaven of Europeans, under a skilful and determined com 
mander, was a formidihle adversary 111 tropical bush counlrj 
German. Ammunition Supplies — In April 1915 the mind of 
Von Lettow, which had been sorely exercised by his shortage of 
ammunition, was rclicvtd in the following remaikible manner A 
British ship, thi ‘ Rubens," seized at Hamburg, left that poit 
loaded with arms and ammunition and appeared off Tanga on 
April 4, being sighted by HMS “Hyacinth” Pntcimg Manza 
Bay on fire and abandoned, she vvn> bonded by bluejackets, who 
found her timbered up and battened down After tiring more 
rounds the 1 Hy icmth” steamed away on the assumption that her 
quarry would burn herself out The Germans returned and salved 
almost the entire cargo, and a largely increased volume of encmv 
fne from the Mauser pattern 1898 rifles which the “Rubens ’ had 
brought was the result This operation was repeated a year later 

II OPERATIONS UNDER GENERAL SMUTS 
The chief command in l ast Africa was assumed by General 
Smuts m Feb 1916 He had previously declined the post, but 
when General Smith Dornen w is compelled to relinquish the 
command in consequence of illness he accepted it He reached 
Mombasa on I eh 19 and found the railway completed from V01 
to Sercngeti, 5m from Salaita Hill, the German advanced posi- 
tion from Taveta A week earlier an attack on Salaita had failed 
The ramy season was at hand and movement would then become 
impossible, Smuts telegraphed to Lord Kitchener that he was 
ready to carry out the occupation of the Kilimanjaro area at once 
The proposal was agreed to and Smuts proceeded to advance 
British Advance on Taveta — An attack, designed primarily 
to hold the enemy, was to be delivered on Salaita by a force under 
General Malleson, while Stewart was to repeat his attempt of 1914 
to reach Moshi by the noith of Kilimanjaro and thence to intercept 
any enemy retirement in his direction General van Dtventer with 
a mounted brigade, moving by Malleson’s right, was to cross the 
Lumi river, and by way of the foothills of Kilimanjaro cut the 
enemy line of retreat between Taveta and Moshi The execution 
of this movement unobserved was the only chance of surprising 
the enemy, for it was apparent to Von Lettow, who had made 
all preparations for retirement, that Taveta was Smuts’ objective 
This surprise was effec ted. Van Deventer moved on March 8 and 
on the following day his troops were astride the Mosbi-Taveta 
road On the same day the Germans evacuated Salaita and took 
up new positions on two hills, Latema and Reata, covering the 
gap between the Parc mountains and Kilimanjaro The main 
enemy force was posted at Himo, 5m from the gap, whence it 
could move in any direction to attack or retire The progress of 
Stewart's feme was so slow that his movement was without effect 
The new enemy position was attacked on March 11 and, after 
severe fighting all day and the succeeding night, was occupied on 
ffie inoinmg of the 12th by a general ed\ met in suppoit of de 
1 ihmcnts Ahull hid won their way to the tv 0 1 rests d inng the 
mgut and came 1 a ruiruncnt n> the enemy 
German Withdrawal — V01 Lettow now withdrew his entire 
fora >o 1 position (K.ih^-Ruvu) which saetclid south ol the 
Tauti Mosh. road from Kahe railw ty st tlion ta twatd doin' 
the aorhern end of the Parc mountains He w is tollowt d un and 
atUclcri on March 18 fiom Latema Wk by Brie Gin hheppard 
and on March 20 van Deuntcr was ^nt fro.u Moshi to turn tm 
enany it Kahe He sewed Kahe on M uh 21 uul on th tollow 
mg night, alter <1 very severe action with Sheppard, the enemy 
withdraw to Lembenl, jom S of Kahe Von Lettow abandoned 
one 4 1 gun, and had expended ammunition to an extent which he 
could ill afford, but his force was intact and the timely arrival of 
the second blockade runner at tins juncture with four 4 1 
field howitzers, gun and small arm ammunition, machine guns, 
stores, provisions and clothing was an inestimable stroke of good 
fortune Here the open nuns which had been undertaken before 
the rainy season were (included and the British forces took up 
positions covering Taveta and Moshi and facing the enemy at 
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During the ensuing rains Smuts reorganized his force and pre- 
pared to resume the offensive at the earliest possible date He 
could relv for assistance m lus main operations upon the Belgians 
m Lhc north west and the British force under Maj Gen Northey, 
oper itmg from Ny isaland, to the south west Tor reasons fully 
recorded in his dispatches, Smuts decided at once to send van 
Deventer with a mounted force rapidly by Arusha to Kondoa 
inngi uid thence to the central railway and east along that line 
to Morogoro His own force was to move south by the Pangam, 
and mike for the same ultimate objective, Morogoro It was 
hoped that Von Lettow would there be brought to bay by the two 
converging forces 

New British Ofrensive — Van Deventi r moved on April 3 and 
occupied Kondoa Irangi on April ig, capturing the enemy gam 
son at Lol Risale en route He reached kondoa Irangi after 
heavy casualties m men and animals from disease and was there 
cut off and reduced to immobility as a consequence ot his losses 
and the advent of the ramy season Von Lettow concentrated 
a force against van Deventer and fighting ensued, but the Ger 
man attacks, with one exception, lacked \ igour and were all re 
pulsed Van Devepter’s position was eised by the end of May, 
when Smuts began his advance down the Pangam and the Bel 
gians moved on Tabora Mnj kraut was m commind of the 
German force opposite Smuts when the latter set his troops in 
motion southwards from Moshi on May 18, Von Lettow having 
assumed direction of his concentration against van Deventer 

Systematically outflanked by his opponent, whose mam advance 
along the Pangam was supplemented by flank movements by the 
Pare and Usambira ranges, kraut found himself compelled to 
leave the Tanga railway and retire upon Handem This place 
was seized by Smuts on June 19, Koiogwe having been occupied 
four days earlier On June 24 the Germans were attacked simul 
taneously on three sides, but, after determined fighting, withdrew 
into the Nguru hills Smuts was now compelled to halt his force 
on the Msiha river In a month 250m had been covered, but 
malaria had reduced the strength of all units, combatant and non 
combatant, in some instances to 30% of their original numbers 
The troops were on half rations, and the transport, which included 
a variety of types of motor vehicles, was much damaged The 
coast region was now dealt with, and with the aid of the navy, 
Tanga, Pangam, Sadani and Bagamoyo were successively occupied 
between July 17 and Aug 13 The removal of the British base 
to Tanga saved 200m of rail transport Dar es Salaam was oc 
cupied on Sept 4, but three months elapsed from its capture be 
fore it could be used as the base 

German Retreat — Von Lettow now moved the bulk of his 
force once more opposite Smuts, and on June 24 van Deventer re 
sumed his advance and at the end of July held the central railway 
from kilimatinde to Kikombo, about 100 miles On Aug 9 he was 
ready to move on Morogoro The Belgians were at the same time 
advancing on Tabora against the German force under Maj Gen 
Wahle, who was left to do his best unaided, though some rein 
forcements were sent south-west against Northey Smuts moved 
again on Aug 5, opposed by a detachment of the enemy whose 
mam force was withdrawn to Kilosa, whence it proceeded south 
towards Mahtnge, the eventual direction of the enemy retirement 
on all fronts Von Lettow directed the remainder of his forces 
bv a route through the Uluguru mountains, thus foiling the at- 
tempt to intercept him it Morogoro Heavy fighting ensued in 
thesi mountains but Kisaki fell into British hands on Sept 15 and 
Von Lettow retired to Mgeta river and there entrenched himself 
On this front, during the list three months of 1916, activity was 
confined to such minor affairs as are usual between opposite en- 
trenched forces Civil administration was instituted in the occu- 
pied area behind the British forces 

Belgian Operations, — The Belgian force (also native), under 
Maj -Gen Tombeur with European officers, was divided into two 
brigades, the Northern (Col Molitor) and the Southern (Lt Col 
Olsen) and operated in the north-west of German territory, op 
posed by Wahle, who was instructed to avoid a decisive action 
The Belgian operations, well planned and successfully executed, 
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were of prime importance to the general campaign Broadly de- 
scribed, they were as follows Molitor invaded Ruanda by the 
north of Lake Kivu while Olsen co operated south of him by the 
north of Tanganyika The movements started on April 4, and by 
the end of May the Belgians were in possession of Ruanda M0I1- 
tor then sent columns south west to join hands with Olsen and 
other columns south-west to Lake Victoria, which was reached on 
June 27 

In the middle of July, on a front between Tanganyika and Vic- 
toria, Molitor and Olsen moved south on the respective objectives 
of Tabora and Kigoma, the terminus of the central railway on 
Tanganyika Olsen occupied Kigoma on July 28 and Ujiji on 
Aug 2, and then moved east on Tabora Co operating with Moli- 
tor was a British column under Brig Gen Sir C P Crewe, who 
captured Mwanza on the southern shore of Lake Victoria on July 
14 On Sept 19 Molitor occupied Tabora which Wahle had evac- 
uated the previous day, leaving behind his sick with civilians and 
prisoners of war Crewe reached the central railway a week later 

British Advance from Rhodesia —By this time Northey had 
succeeded in interposing some of his forces, wlpch were in three 
columns under Lt -Cols Hawthorn, Murray and Rodgers (the 
last a South African unit), between Tabora and Mahenge His 
advance was on an original front between Lakes Nyasa and Tan- 
ganyika Murray occupied Kasanga (Bismarckburg) at the south 
end of Tanganyika on June 8 The Germans were defeated at 
Malangah on July 24, and on Aug 29 Innga was occupied, 
Lupembe having been seized ten days earlier Northey, ordered 
with van Deventer, now at Kilosa, to deal with the enemy m the 
Mahenge district, was much outnumbered by forces already in 
touch with him and Wahle’s columns approaching fiom the north, 
and on the night of Oct 21 most of Wahle’s troops broke through 
him On the same day Kraut was heavily defeated at Mkapira 
Hawthorn secured the surrender of an enemy column at Ilembule 
On Dec 24 van Deventer and Northey attacked the Mahenge 
force An enemy column surrendered to Northey, but the force 
engaged with van Deventer escaped him after fighting from Dec 
25 to 28 

Position at End of 1916 — By the beginning of 191 7 Smuts had 
evacuated 12,000 to 15,000 white troops (South Africans), mostly 
victims to malaria, and they had been replaced by the Nigerian 
Brigade (Brig -Gen Cunliffe) and fresh battalions of the King’s 
African Rifles Kilwa and Lindi, south of Dar es Salaam, had 
been seized by the navy and a force under Maj Gen Hoskins had 
been concentrated at Kilwa On Jan 1, 1917, an advance was 
made on the Mgeta position, but after heavy fighting the enemy 
retired across the Rufiji at Kibambawe Smuts now went to 
England and Hoskins assumed the chief command The rains 
ensued, and to clear the north bank of the Rufiji was all that 
could be barely accomplished before operations ceased perforce 
Hoskins completely reorganized his command, but before opera- 
tions were resumed he was ordered to Palestine His successor 
was van Deventer, who assumed command at the end of May 
1917 

HI VAN DEVENTER’S OPERATIONS 

The enemy forces were disposed as follows Von Lettow near 
Kilwa, Wahle in the Lindi area, Tafel at Mahenge, detachments 
between Kilwa and Lindi, and near the Ruvuma Northey lay 
south and west of Tafel with another British force at Innga, 
north-west of the enemy The rest of van Deventer’s troops were 
to act against Von Lettow In pursuance of this decision an ad- 
\ance was made by the Kilwa force under Brig -Gen Beves on 
July 5 towards Liwale The enemy fell back to Narungombe, 
where a severe engagement took place on July 19 The enemy re- 
tired south, but the Kilwa force was unable to move agam until 
mid-September In August the enemy was driven from the 
Lukuledi estuary to allow of an advance inland from Lindi The 
Kilwa force (Hannyngton) was to move south and that at Lindi 
(Beves) west These operations were marked by the hardest 
fighting of the whole campaign Von Lettow fell back, under 
pressure by Hannyngton, towards Nyanga, 40m S W of Lindi, 
Wahle retiring before Beves On Oct 15 a four days’ battle 
began between Beves’ force and the enemy under Von Lettow 
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joined by W ihle The latter retained their position and it was ten 
days btfoie Beves’ foice under the command of Cunliffe could le- 
sume the offensive 

On Oct 8 Tafel, piessed by Northey with Belgian co opera- 
tion from the norLh, had retired from Mahenge, and, breaking 
through two weak detachments on Nov 16, moved south-east 
towards Von Lettow, whom he was debarred from joining by the 
Kilwa force Vainly endeavouring to join the mam body, Tafel 
reached the Ruvuma, but, unable to procure food, surrendered 
with his entire force on Nov 28 

Germans Retire to Portuguese Territory — On the night of 
Nov 25-26 Von Lettow, having shed all weaklings, crossed the 
Ruvuma into Portuguese territory and thenceforward moved as 
the circumstances of his position, without bases and short of am- 
munition, dictated Early successes m the new sphere of action, 
especially at Ngomano, gave the Germans food, ammunition, arms 
and clothing, and when the rainy season set m, m Jan 1918, they 
were able to rest for a short time 

The operations during igiS were carried out almost entirely 
by natives, the King’s African Rifles, and Von Lettow fell back 
upon guerilla tactics Against him in Portuguese territory were 
sent columns from the east and south shores of Nyasa, and an- 
other (Brig Gen Edwards) advanced west from Porto Amelia 
midway between the Ruvuma and Mozambique After various 
engagements Von Lettow marched in May south to the Lurio 
river, 200m from German territory, captured Ille, and in June 
reached the coastal region near Quehmane On July 1 he captured 
Nyamakura, 25m from Quehmine, and in the middle of August 
at Chalana, eluded envelopment by converging columns Turning 
north west, he was engaged by Hawthorn (who had succeeded 
Northey) at Liomi, east of Lake Shirwa After several en- 
counters, the German force reached the Ruvuma agam on Sept 
28 and, after resting at Ubena, where Wahle was left, set out for 
Rhodesia On Nov 1 Von Lettow made an unsuccessful attack 
on Fife and, turning south west, took Kasama on Nov g Ad- 
vised on Nov 13 of the Armistice, he accepted it the following 
day, and on Nov 23 formally surrendered to General Edwards at 
Abercorn With him were Dr Schnee, the governor, and Maj 
Kraut, together with a force of 30 officers and 125 other Euro 
peans, 1,165 askaris and 2,891 other natives (including 8x9 
women), 1 small field gun, 24 machme-guns and 14 Lewis guns 

Troops Engaged, Casualties, Etc — The troops employed by 
the Allies in East Africa included 52,339 sent from India (5,403 
British) and 43,477 South African whites East African and 
Nyasaland settlers, Rhodesian volunteers and the 25th Fusiliers, 
numbered about 3,000, African troops (King’s African Rifles, 
Nigerians, Gold Coast Regiment, Gambia Company, Cape Corps) 
and West Indians about 15,000, an approximate total of 114,000 
not reckoning Belgian native troops (about 12,000 m all), Portu- 
guese and the naval force engaged The greatest number in the 
field at any one time, May to Sept 1916, was about 55,000, the 
lowest, m 1918, 10,000, all African, save administrative services 
See also Kenya 

British and Indian casualties were returned at 17,823, of these 
2,762 were m the South African Torces These figures are exclu- 
sive of casualties among carriers and of deaths and invaliding 
through sickness, which among the South Africarft alone exceeded 
12,000 The cost of the campaign to Great Britain, inclusive of 
Indian and South African expenditure and that of the local pro- 
tectorates to March 1919, was officially estimated at £72,000,000 

BmoocRAPHY — J H V Crowe, General Smuts’ Campaign 1 n East 
Africa (1918), O von Lettow-Vorbeck, My Reminiscences of East 
Africa (1930) and Heia Safari (1921) , C P Feudall, The East African 
Force (1921) , see also World Was I Bibliography (J J C) 

EAST ANGLIA, one of the kingdoms into which Anglo- 
Saxon Britain was divided Bede gives no information about its 
origin except that its earliest settlers were Angles The kingdom 
of East Anglia comprised the two counties of Norfolk and Suf- 
folk, with a western boundary probably formed by the fens of 
Cambridgeshire 

This kingdom first appears in Bede’s narratne early m the 
7th century, when its power was at its height Towards the end 



g 5 8 EAST BENGAL— EASTBOURNE 


of the rugn of Ycthelbert who died lbout 6i6 Raedwald of 
East Ynglu begin to win lor himself the chief position among the 
Anglo Savon kings of his dav His position wis assured, at least 
temporarily m 617, when he decided to espouse the cause of the 
Northumbrian prince Edwin, then a fugitive at his court and 
defeated Aethelfnth of Northumbria on the banks of the Idle 
a tributary of the Trent in Mercian territory Ricdwild had 
been converted to Christianity in Kent but after his return home 
he relapsed Bede states that he was the son of Tvtil the son of 
Wufta fiom whom the East Anglian royal family derived their 
name \V uffingas According to the Histona Buttonum Gutfa 
(YVufla) was the son of (Guecha) Wehha who hrst ruled the 
East Angles in Britain This would put the organization of the 
kingdom in the hrst or second quarter of the 6th century Eorp 
wald the son of Racdwald, was converted to Christianity by 
Edwin but was soon afterward slam by Ricbert (627 or 628), 
whereupon the kingdom again became pagan for three veais, when 
Sigebert, the brother of Eorpvvald, became king and founded a 
see for Felix at Dunwich Sigebert also founded a school 111 East 
Anglia, and on the arrival of an Irish missionary named lurseus 
built him a monastery at Cnobheresburg, perhaps to be identified 
with Burgh castle Before 644, however, Sigebert resigned the 
crown in favour of his brother Egnc and retired to a monastery 
Shortlv afterward both brothers were slam by Penda of Mercia m 
his inv asion of East Anglia, and Anna became king This king was 
an enthusiastic Christian and converted Coenwalh, king of Wessex 
who hud fled to his court Two of his daughters, Saethryth and 
Aethelberg, took the veil, while another, Sexburg, was married to 
Earconbert king of Kent, a fourth, Aethelthryth, after two mar- 
riages with Tondbert of the South Gyrwe and Egfntb of Northum 
bna, became abbess of Ely In 654 Anna was slain by Penda of 
Mercia and was succeeded by his brother Aethelhere, who was 
killed in 655 at the Winwaed, fighting for the Mercian king against 
Oswio of Northumbria In 673 Archbishop Theodore divided the 
East Anglian diocese into two, Elmham being the seat of the north 
em Dunwich that of the southern bishop A long blank follows 
in the history of this kingdom, until m 792 Offa of Mercia slew 
Aethelbert king of East Anglia who is said to have been his 
son-m law East Anglia was subject to the supremacy of the 
Mercian kings until 825, when its people slew Beornwulf of Mercia 
and with their king acknowledged Egbert of Wessex as their lord 
In S70 Edmund, king of East Anglia, was killed by the Danes under 
Ivarr and Ubbi, the sons of Ragnar LoSkbrok 
The following is a list of the kings of East Anglia of whom there 
is Tecord Wehha, Wuffa, Raedwald son of Tvtil and grand- 
son of Wuffa (reigning 617) , Eorpwald, son of Raedwild (d 627 
or 628) Sigebert, brother of Eorpwald, Egnc brother of Sige 
bert (both slain before 644) , Anna, son of Ene and grandson 
of Tytil <d 634) , Aethelhere, brother of Anna (d 653), Aethel 
wald a third brother, Aldwulf (succ 663, d 7x3), son of Aethelnc 
and grandson of Ene, Elfwald son of Aldwulf (d 749), Hun 
Beonna and Albert, Aethelbert (792), Edmund (870) 


northwest by about x,ooo mi of Indian territory Although it 
has only about one seventh of the total area of Pakistin it con 
tarns about 58% of the total population Area 54501 sq mi 
Population (1931 census) 42,062,6x0 (including about 32 200 000 
Moslems, 9,200 000 Hindus) East Bengal comprises the eastern 
part of the former British Indian province of Bengal, partitioned 
between the dominions of India and Pakistan in 1947, together 
with most of the formei Assam district of Sylhet The provinci il 
capital is Dacca (q v ) East Bengal is gov erned by a premier and 
elected legislature and is administered in three divisions (Dacca 
Chittigong, Rajshahi) divided into 17 districts 
History — East Bengal’s isolation from the Moslem home 
lands in the northwest had at least one advantage in 1947 in that 
the province was largely withdrawn from the kind of violent strife 
that accompanied the Punjab partition In the early years of 
Pakistan, moreover East Bengal alone of the provinces enjoyed 
reasonably tranquil relations with Karachi Indeed on the death of 
Mohammed All Jinnah (qv) in Sept 1948, the East Bengal 
provincial premier, Khwaja Nazimuddin succeeded him as gover 
nor general 

After 1949 however, the province’s difficulties centred around 
three topics jute, minorities and provincialism Jute is almost 
all grown m East Bengal but is processed for export in Indian 
West Bengal In 1950, consequent upon the Indian rupee’s de 
valuation a dispute arose ovei raw jute prices, India, in retaliation, 
stopped coil supplies to East Bengal, mills closed in Calcutta and 
the disastrous interstate migrations, successfully coped with in 
1947-4!) began again Only by a statesmanlike agreement signed 
in Delhi in April igso was more serious communal trouble avoided 
At the same time arrangements were made to deal with dif 
Acuities arising from the numerous religious and national minori- 
ties remaining in each half of the old province In the summer of 
1953 the Indian and Pakistan prime ministers also reached agree 
ment about the exchange of enclaves between East Bengal and 
Cooch Behar (West Bengal) The hope for communal peace had 
been emphasized in 1952 by the abolition of the representation of 
special interests in the East Bengal legislature 
During 1951-53 extremists in the eastern province had talked 
much of greater provincial autonomy, the federal government, 
however, anxious to bind the isolated eastern wing more closely to 
the centre proposed m 1953 a new federal legislature m which 
East Bengal would have 10 out of 50 seats in the upper house, 165 
out of joo in the lower (See also Bengal ) 

EASTBOURNE, a seaside town, municipal and county bor 
ough in the Eastbourne parliamentary division of East Sussex, 
Eng , 63 mi S S E of London by road Pop (1951) 57,801 Area 
17 7 sq mi Eastbourne lies partly on the coastal plain and partly 
on the eastern slopes of the South Downs below Beachy head (575 
ft ) Because of its position and easy access from London it be- 
came a health and holiday resort as well as a residential town with 
a number of boarding schools, including Eastbourne college for 
bovs (founded 1867), and convalescent homes The accommoda- 


After the death of Ragnar LoSkbrok’s sons East \ngha was 
occupied by the Danish king Guthrum, who made a treaty with 
Alfred settling their respective boundaries, probably about 880 
Guthrum died ip 890 A later king named Eohnc took up the 
cause of Aetbelwald, the son of Aethelred I, and was slain in the 
fight with the Kentish army at the Holm in 905 A war broke 
out with King Edward the Elder in 913, in 921 a king whose 
name is unknown was killed at the fall of Tempsford, and in the 
same year the Danes of East Anglia submitted to Edward the 
Elder I rum this time, probably, East Anglia was governed by 
Fnglish earN the most famous of whom were Aethelstan, sur- 


nameuTlalf King (932-956), and his sons Aethelwold (956-962) 
and Aethelw me sum imed Dei amu us (962-992) 

See Beck But Fal ed bv C Plummer, ii *j, 15, »n, 7, 8, 18-20, 
22, iv, \ 5, .3 (Oxford, 1896), bason Chronicle, ed by Earle and 
Plummer, j a 821, 818, 860, 870, 880, 885, 8yo, 894, 905, 921 (Oxford, 
1899! , Ht stow Bnltomm, ed by Mommsen, Mon Germ Hist , s 49 
(1894), H Sweet, Oldest English J'exts, p 171 (1885) 
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EAST BENGAL (Fast Pakistan ), tht isolated eisttrn prov 
me of Pakistan separated from the couiitn 5 main tract in the 


tion and entertainment of visitors provide the chief employment, 
fishing, toy making, brewing and printing are also earned on 
The tarliest settlement, East Bourne was a mile from the sea 
in what is now called the Old Town, Lhtre is the parish church of 
St Mary, a fine Transitional-Norman building, there too can be 
seen the bourne or stream to which the name alludes Subse 
quently two smdl fishing settlements grew up South Bourne lying 
back trom the shore and Seahouses facing the beach, but the mod 
ern development of Lastbourne dates fiom the early 19th century 
It owes its chirm as a town to the 7th duke of Devonshire, the 
f imily is one ol the principal landowners, and a family seat, Comp 
ton place lies between the old and new towns Eastbourne was one 
of the hrst English experiments in town planning, with wide, tree 
lined streets and ample open spaces The Saffrons sports ground 
faces the town hall, the Manor house (18th century) houses the 
Towner art gallery The sea frontage extends for more than 3 mi 
and is partly built in terraced promenades, the Wish tower (a 
Martello tower) and the Great Redoubt date from the early 19th 
Centura Iht borough intiude-, a considerable area of the neigh- 
bouring downs, about 4 000 ic of which arc presen ed The tow n 
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was mcoiporated in 1S83 and was constituted a county borough in 
1911, and the present parliamentary division was constituted in 

1948 

EAST CHICAGO, a city of Lake county, Ind , US, on 
Lake Michigan, adjoining Gary, Hammond and Whiting, about 20 
mi S E of the Chicago 111 , loop It is served by the Baltimore 
and Ohio Chicago Terminal the Chicago, South Shore and South 
Bend (electric), the Elgin Joliet and Eastern, the Indiana Harbor 
Belt, the Penns>lvania and the Wabash railways The population 
was 54.263 m I 9 S° and 54 637 m 194 ° by the federal census 

East Chicago became one of the rapidly growing cities in the 
Calumet region, an important manufacturing district Indiana 
Harbor, the part of the city that lies along the lake, is connected 
with the Grand Calumet river by a ship canal The commerce of 
the port ordinarily consists largely of incoming coal, iron ore and 
limestone and shipments of gasoline and steel products There 
are immense steelworks and oil refineries and other important 
industries, including meat packing, railroad equipment, chemicals 
and cement East Chicago was founded in 1888 and incorporated 
as a city in 1893 Its rapid growth began m the 20th century Be- 
tween 1900 and 1910 the population increased from 3,411 to 
19,098, and, next decade almost doubled 

EAST CLEVELAND, a city of Cuyahoga county, 0 , U S , 
on the New York Central railroad, adjoining Cleveland It is a 
residential suburb The population was 40,047 in 1950, 39 495 
in 1940 and 39667 in 1930 by federal census It has a city- 
manager form of government 

EASTER, the most joyous of the Christian festivals, observed 
annually throughout Christendom in commemoration of the resur- 
rection of Jesus Christ, on the first Sunday after the full moon 
following the vernal equinox 

Though Easter Sunday is the central point in the observance of 
the events connected with the death and resurrection of Christ the 
Easter season extends from Ash Wednesday, the first day of Lent, 
to Whitsunday, which commemorates the day of Pentecost This 
period of the Easter cycle may be divided into four periods 
(1) the preparatory fast of the 40 days of Lent, (2) the 15 days, 
beginning with the Sunday before and ending with the Sunday after 
Easter, during which the ceremonies of the Holy Week and the 
services of the octave of Easter are observed, (3) the octave of 
Easter, during which the newly baptized wear their white gar- 
ments, (4) the paschal season beginning at Easter and lasting till 
Whitsunday 

Since the last days of Christ coincided with the Passover feast of 
the Jews and his death fell upon the day of the feast of the Pass- 
over, on the 14th day of the month of Nisan, it was natural that 
the early Christians should associate the sacrifice of the true Lamb 
of God and the joyful promise of his resurrection with the tradi- 
tional Passover observances, adding to the older festival the new 
idea of Christ as the sacrificial Lamb, and should celebrate the 
old and the new feasts at the same time Since the Jewish calendar 
consisted of 12 lunar months, or 354 days, with periodically an 
extra month inserted to bring it m line with the solar calendar, the 
date of the new Christian festival like that of the Passover, shifted 
from year to year in relation to the Julian calendar, then used by 
the Romans, which was calculated according to the solai year 
Thus Easter has remained a movable date, falling anywhere be- 
tween March 22 and April 25, and has determined the date of all 
the events falling within the Easter cycle 

Easter Customs — The close association of Easter with the 
Jewish Passover, or Pesach, is indicated by the fact that among 
non-Teutonic peoples the name for this holy day is derived from 
the same root as the Hebrew word Pesach (Latin, Festa Pas 
chaha, French, Pdques) The English word “Easter,” however, 
corresponding to the German Oster, reveals Christianity’s indebt 
edness to the Teutonic tribes of central Europe Christianity, 
when it reached the Teutons, incorporated m its celebration of the 
great Christian feast day many of the heathen rites and customs 
which accompanied their observance of the spring festival That 
the festival of the resurrection occurred in the spring, that it cele 
brated the triumph of life over death, made it easy for the church 
to identify with this occasion the most joyous festival of the 
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Teutons held in honour of the death ot winter the birth of a new 
year and the return ot the sun 

Eostur monath, or Eastei month corresponding to our month 
of April and, according to Bede (Dc Ttmp Rat, ch xv) dedicated 
to Eostre, or Ostara goddess of the spring, gave its name to the 
Christian holy day 

The customs ind symbols associated with the observance of 
Easter have ancient ougins, not onlv in the Teutonic rites of spring 
but also far back in antiquity The practice of eating eggs on 
Easter Sunday and of giving them as gifts to friends or to children 
probably arose because, in the earlier days of the church, eggs were 
forbidden food during Lent and were therefore always eaten on 
Easter Sunday But the conception of the egg as a symbol of fer 
tihty and of renewed life goes back to the ancient Egyptians md 
Persians who had also the custom of colouring md eating eggs 
during their spring festival This ancient idea of the significance 
of the egg as a symbol of new life readily became the idei of the 
egg as a symbol of resurrection, as it came to be interpreted by 
the Christians The colour red used in dyeing the eggs has been 
variously interpreted as signifying the sun, fare, the blood of Christ 
shed on Calvary and the joy of Eastei 

In many places Easter games played with eggs were traditional, 
and the annual egg rolling held on the lawn of the White House in 
Washington, D C , is a modern reminder of these old time sports 

Like the Easter egg, the Easter hare, now an accepted part of the 
traditional Easter story, came to Christianity from antiquity Ihe 
hare is associated with the moon in the legends of ancient Egypt 
and other peoples It belongs to the night, since it comes out only 
then to feed It is born with its eyes open and, like the moon, is 
“the open eyed watcher of the skies ” Through the fact that the 
Egyptian word for hare, un, means also "open” and “period,” the 
hare came to be associated with the idea of periodicity, both lunar 
and human, and with the beginning of new life in both the young 
man and the young woman, and so a symbol of fertility and of the 
renewal of life As such, the hare became linked with the Easter 
or paschal, eggs In the United States where the hare is unfamil- 
iar, it is the Easter rabbit which is fabled to lay the eggs in the 
nests prepared for it or to hide them foi tt e children to find 

Various other customs and traditions are associated with Easter, 
many of them surviving into the 20th century, especially in more 
remote places According to old superstition, the sun rising on 
Easter morning dances in the heavens, this belief has been traced 
to the old heathen festival of spring, v?hen the spectators danced 
in honour of the sun The exchange of the Easter kiss was a cere 
momous and joyful Easter rite The Easter greeting, “Christ is 
nsen,” and answered by “He is risen indeed,” was universally 
familiar in Russia until the time of the Revolution of 1917 

The tradition that new fires should be started on Easter, lighted 
by the friction of wood or of flint and steel, goes back to old Teu 
tonic superstition According to the belief held in many places, it 
was unlucky not to wear some new article of clothing or personal 
adornment on Easter, the modern custom, seemingly entirely 
worldly of appearing m a new costume on Easter Sunday may go 
back to this belief, or perhaps may spring from the universal 
feeling that the Eastertide is the time of casting off the old and the 
beginning of the new And those families ft he* by custom eat 
ham on Easter Sunday are unwittingly following an old practice 
of the Roman Catholics of England, who ate a gammon of bacon 
on Easter to show their contempt for the Jews, to whom pork is 
forbidden 

The religious ceremonies of the Roman Catholic Church and of 
the Eastern Church in honour of Easter Sunday and the resurrec- 
tion were always elaborate The liturgical colour for Easter was 
white as the sign of joy, light and purity, and the churches and 
altars were adorned with the best ornaments that each church 
possessed In England, however, the Puritans, who abhorred the 
Catholic ritual and the excesses which often accompanied the ob- 
servance of the church festivals refused to celebrate Easter 

Thus at first in the US, with the exception of a few states 
such as Louisiana and Virginia, where the Puritan element was not 
dominant, Easter was not observed It was not until the latter 
part of the 19th century, particularly during the Civil War, (hat 
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the Piutestant churt-hes other tlnn the Luthcnn and the Episco 
palnu begin to mart this diy by speuil seniees The desire Oi 
the ehuithcs to bung consolation to those bereaved by the war 
in ldc it nitural lor them to choose 1 aster Sunday with its promise 
of the victory of lift over death is the occasion for special em 
phasis The elergv pre tolled spcual sermons and the churches 
and their alt ers were decorated with a piofusion of flowers Tor 
this puipose a Bermuda lil\ was used so widely tint it bieimc 
known is the Eastei lily As in the Roman C itholie Church from 
its etrly divs Lister bet tmt a Uvourite time for baptism TIil 
Piotestmt churches also followed the custom ot holding sunrise 
siavices on Easter morning 

Filling D ite for Celebrating Easter — Confusion early 
aro t is to the proper date fur tin obseiv nice of Eistcr Accoid 
ing to the Gospels Jesus celelnated the Pissovu on Ihursdiy, 
whereas the put thnod nh er> id il on I ndiv the div of the cruel 
lixion Whin the church appointed Eistei as a holy diy, a shnp 
controversv ensued as to whether it should be < eleb rated on the 
14th or the 15th of the month the disputants bung icspeclively 
tilled the Quart odium am ind the Q mtodtamans It is un- 
certain, 111 fart, is to w nether the tails Easter fesliv ils commem 
orated the crucilition of Chri t the re sunt ition or both 

Parly in the history of tlit chuirh i dispute arose between the 
Jewish and the (lentilr t lirisinns the Tews linking the fistivil 
of tlu dcith and resumction ot Christ wilh Ihe ti edition il Jewish 
ft lit of the Pissovei , numt lined th it l asttr should be observed 
111 e Pmch on the 1 jtli of Nisin rtgirdless ot tht dav of the 
week upon which it tell On the other hind Ihe Chrislims of 
Gt nlile descent insisted that the holy day be observed on Sunday, 
since it was on that diy of the week that the resurrection h id oc 
currerl, and that the date of the crucifixion he observed on the pre 
ceding Friday This dispute persisted into the 4th century, the 
vestern churches gtnenlly celebrating Easter on Sundav and the 
eastern churches following the Jewish tradition 

In ad 425 Constantine convened the Nicaem council, where 
the decision was made that Easter should be observed, as it is now, 
on the first Sunday after the full moon following the \ernil equi 
nox, to be fixed each year at Alexandria, then the centre of astro 
Domical science 

I urther difficulties, however, Tood in the way of establishing a 
universal date for Easter Ihe time ot the vcrnil equinox, bv 
which the date was determined, varied accoiding to variations in 
the longitude, though later it was arbitrarily set upon March 21 
Furthermore, the inexactness of the Julian calendir, m addition 
to the difficulty of adjusting the lunar calendar upon wlueh the 
date of Easter partly depended, with the solar year, led to many 
inaccuracies m evlculation and to many divergent opinion, as to 
what date was the correct one 

The Gregorian calendar promulgated in 15S2 was not at once 
um vers illy adopted, and thus arose another disagreement The 
western chutchcs accepted the new calendar moie 01 less readily, 
although it was not until 1742 that it was adopted m Great Britain 
and Ireland The eastern churches held to the old calendar, refus 
mg to accept a reform which came fiom the Roman Catholic 
Church, and it was not until 1916 that Bulgaria adopted the 
Gregorian calendar, followed in 1918 by the Soviet Union and in 
1924 by the Greek Orthodox Church Many Listerr Orthodox 
groups continued to hold to the older Julian calendar and could not, 
therefore, relebrate E istor with the western world 

The inconvenience of an Easter festival which t ills upon a differ 
ent date from year to year, a date which may yarv as much as 45 
days, is felt not only m the church calendar but in the civic com- 
mumtjvas well Since 1900 chambers of commerce national and 
international, have repeatedly passed resolutions urging a fixed 
date for Batter, and in 1923 such a resolution was addressed to the 
Holy See The League of Nations to which the question was 
referred, called a conference at which were represented the Roman 
Catholic, the Eastern Orthodox and the Anglican churches, where 
the delegates reached the conclusion that the nations concerned 
stored a general desire that the date of Easter should be fixed 
After the conference of 1923 many proposals for calendar reform 
were brought forward, and m 1928 the British parliament passed 
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the Easter acl, which, contingent upon its acceptance internation- 
ally, fixed Easter day as the first Sundty after the second Saturday 
m April, falling between April 9 and 15 The proposed world 
calendar, strongly 7 advocated by those interested in calendar re 
form, assigned to each day of the v ear its own day of the week and 
to both secular and religious holidays, including those of the 
Eistei cycle a fixed date 

BinLiot rvpiiy — J oseph Binghtm Antiquities of the Christian 
Chunh, Bede Lahsiasttcal History of llu English Nation, Augustus 
De Moigan in Companion to the llmanai (1845) , Francis Proctei and 
W H Here, 1 New History of tht Book of Common Prayer (1901) , 
Book of raster (igro), Peter Archer, Christian Calendar and the 
Gicgorian Reform (New York, 1941) (J K So ) 

EASTER ISLAND (Isca Dr PascuaI, also known as Rap4- 
\ui, a dependency of Chile situated in the South Pacific ocean in 
27 0 10 S lat and 109° 26' W long about 2,000 nil W of Caldera 
Chile end 1,100 mi E of Pitcairn, the nearest inhabited island 
The first European to land on the lslmd was the Dutch admiral 
Jacob Roggeveen on Eistei day, iy’2, whence its name There is 
no evidence that the iborigin il inhabitants of this easternmost out 
post of Polynesia hid a nime for the island Although the popu 
latum of the islind prior to its discovery bv Roggeveen is not 
known it is improbible tint it evu exceeded 4 000 Death from 
introduced diseises, capture by stive traders, wanton murder 
mtcrntcinc wirfirc and voluntirv emigtation reduced the native 
population to 175 by 187’ Destroyed too, was the culture as 
well as tht knowledge ot the pist culture of these agricultural 
people, whose amestors carved lemarkible stone monuments and 
incised ideographic script on wooden t ablets Although Eastei 
Island was not annexed by Chile until 1888, whites have been 
pcrmmcnlly established there since 1864 Under Chilean author 
itv the native inhabit ints were confined to the village of Hangx- 
roa on the west coast, where they had approximately 5 000 ac 
of land for subsistence purposes The remainder of the giass- 
covered island (30000 ac ) was owned b\ the Companin Ex 
plotadora de la Isla de Pascua of Chile and was devoted to the 
grazing of sheep and cattle In 1934 the total population of the 
island was 456 ot whom 22 were lepers confined to a hut about 
2 1 mi N of Hanga-roa 

Archaeology — Archaeology is concerned almost entirely with 
stone remains, togethei with a few small objects in shell and bone 
Such skulls as h ive been collected from gray es show no traces of 
high antiquity Easter Island is destitute of metal objects and 
pottery, although clay suitable for potting occurs in the craters 
Hie stone remains include houses, platforms, semipyramidal cairns, 
circular towers, cisterns statues rock carvings, adzes or chisels, 
otoidun spearheads and fishhooks 

The most striking monuments are the burial platforms, called 
ahu, and tht statues surmounting them About 260 platforms 
have been counted m varying degrees of preservation, fringing the 
coast in almost unbroken succession, while a few aie also found 
inland Only about roo uf these weie intended to support images 

A typical image ahu consists of a wall parallel with the sea, 
measuring up to 400 ft m length and 15 ft in height and but 
tressed to landward with a slope of masonry The images stood m 
a single row facing inland on the central portion of the wall, 
which projected toward the sea and a single ahu might contain 
from 1 to 15 statues The maximum extension of the landward 
slope was about "50 ft , and bey ond this was a paved area The 
masonry of huge polygonal or rectangular blocks is sometimes 
beautifully finished and fitted together but is more often of rough 
maten il These ahu, which were still used within living memory, 
served for the exposure of dead bodies and contained vaults for the 
subsequent burial of the bones There are also a number of rough, 
semipyramidal cairns, up to 12 ft in height, containing burial 
vaults, these appear to be of more recent construction than the ahu 

AH the statues belonging to the ahu have now been thrown 
down and many broken But by the accounts of the early voy- 
agers the greater number of them were standing in the 18th cen- 
tury, and Roggeveen refers to religious ceremonies which appeared 
to him to indicate worship of the statues The ahu were sacred 
places, corresponding to the Polynesian marae, and some if not 
all of the statues were erected m honour of ancestors 
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The statues were cut from compressed volcanic ash, a soft and 
casil> w orked stone All conform to a single distinctive t>pe, rep 
resenting only the upper half of the body with an upturned face 
and long ears, but vary m height from 3 ft to 36 ft One example 
has even been found in the quarry with a length of 66 ft , but it 
had never been mo\ ed The usual height of the images on the ahu 
was from 12 ft to 20 ft , and they were surmounted by tall c> 
lindrical hats or crowns (as much as 6 ft high and 8 ft m diam 
eter) in pioportion These consisted of a red volcanic tuff and were 
quarried m a different crater from the statues 

The quarr> for the statues was both inside and outside the large 
crater of the volcano called R-ino laraku at the northeast end of the 
island , there they are found in large numbeis and m all stages of com 
pletion, as though the work had been suddenly interrupted and never 
afterwaid resumed The sculptors woiked m niches suriounding the 
tatues, and the carving was completed before the back was detached 
by undercutting The stone chisels used were found in situ and are of 
two main types The rougher kinds somewhat resembling a European 
Palaeolithic hand axe, occur in large numbers and were evidently em- 
ployed for loughmg out the contours of the figures The finer kinds, of 
lnrd stone, are without shaped butts and resemble the adzes of western 
Polynesia and New Zealand more closely than eastern Polynesian types 
The tanged spearheads of flaked obsidian are peculiar to the island 
Apart from the statues on the ahu and m the quarry, there are a large 
number standing about the slopes of Rano-raraku facing westward, 
others in isolated positions, and a series placed at intervals along an 
ancient processional road running westward from the quarry for 6 mi 
This road, and two olhers less distinctly visible, probably seised for 
transporting the statues It is about ten feet wide and levelled by 
shallow cuttings and embankments 

The means of transporting the larger images, the heaviest of which 
must have weighed about 50 tons, has never been satisfactorily ex 
plained But a native account states that they were dragged mto 
position (presumably with ropes, the native hemp and hibiscus fibre 
furnishing adequate materials) and that round pebbles were placed 
underneath to serve as rollers Seaweed may also have been used to 
minimize faction with the giound The statues were probably erected 
on the ahu by being hauled up an incline of earth or stones and then 
gradually up-ended into position by withdrawing the supporting ma- 
terial from under their bases 

Habitations, though generally constructed of perishable materials, 
were sometimes provided with wrought foundation stones, resembling 
curbstones, sunk into the ground and provided with holes m their 
upper surface for inserting the wooden rods which provided the frame- 
work of the houses Their ground plan was long, narrow and boat- 
shaped, and they were large enough to accommodate from 10 to 30 
persons There are also remains of stone chickenhouses, and of round- 
chambered towers on the coast used as fishing lookouts Natural caves 
were widely used as habitations, frontal walls supplementing some 

Apart from these houses, there is one sacred village at the south- 
west corner of the island, called Orongo, situated in a romantic posi- 
tion on a narrow and precipitous ridge between cliff and crater It 
contains 48 houses built entirely of stone, the only examples of their 
kind in Polynesia They were roofed by partial corbelling and a flat 
capstone, over which earth was heaped Their low and narrow in- 
teriors, illuminated only by small doors, were often decorated with 
designs and figuies m colour 

This village was connected with a bird cult (still remembered) which 
played an important part in native life A leading feature was an 
annual competition to secure the first egg laid on an outlying islet by 
the migratory sooty tern Orongo was occupied by the competitor, 
and the numerous rock carvings m the vicinity depicting a bird-headed 
man, sometimes holding an egg m his hand, presumably commemorate 
the victors The rock carvings, some much weathered, also depict faces 
and geometric designs 

There can be little doubt that the stone structures of Easter Island 
are the work of the ancestors of the present native inhabitants (re- 
duced m numbers to 159 in 1934) The statues and platforms were 
actuallv in use at the time of discovery, and some of the sculptors’ 
names are still remembered But apart from traditional evidence, the 
occurrence of ceitain peculiar designs carved on the backs of some 
of the stone statues, as well as on small wooden figures of recent date, 
furnishes an unquestionable link between past and present culture 

Date of Settlement — The date of the earliest settlers’ arrival, 
their point of departure and the question whether there was more than 
one migration are still uncertain Tradition states that the ancestors 
arrived, under a chief named Hotu-matua, in two canoes coming from 
the west, but supplies no clear evidence of previous inhabitants or of 
subsequent immigrations On the basis of the shortest recorded 
genealogy of 22 chiefs descended from Hotu-matua this migration can 
hardly be assigned to a period later than the 14th century a d , and al- 
though the monuments contain no evidence for accurate dating, their 
number and the weathered condition of many of them indicate an age 
of many centuries There is no evidence of a succession of cultuies 

Racial and Cultural Affinities —Racially and linguistically 
then; is no doubt that the Easter islanders are predominantly Poly- 
nesian, with a considerable Negroid admixture The skulls collected 
from graves supply corroborative evidence It seems simpler to ac- 


count for the Negioid element by presuming that the racnl inter- 
mixture occuricd in Melanesia previous to the arnvil of the settlers than 
by postulating an earlier migration of Melanesians to Easter Island 
Nevertheless, Hotu matua s migration may have been preceded by an- 
other, also of Polynesian stock, but with a slrongei infusion of Melane- 
sian blood and culture This would help to explain the social dichotomy 
and clan antagonisms to which some of the traditions bear witness 
Attention has also been called to a number of remirkable resemblances 
in the bird cult and the art associated with it as between Easter and 
the Solomon Islands, these seem almost to amount to proof of a special 
cultural affinity 

Script — The writing engraved on wooden tablets, unique in Poly- 
nesia and first noted in 1864, is undoubtedly of considerable antiquity 
It takes the form of pictographs (or ideograms), representing stylized 
figures of men, birds, fish, etc , arranged in the inverted position in 
alternate lines (boustrophedon) , so that the readei of a tablet is 
obliged to turn it upside down at the end of each line The figures seem 
to have served as mnemonic symbols and cannot be translated word 
for woid Some of the stories which the tablets record have been ob- 
tained from living natives, but the exact meaning of the symbols and 
method of interpretation have been lost, probably beyond recovery 

Bibliography — One of the most exhaustive bibliographies on Easter 
Island yet published appeals in Alfred Metraux’s monograph Eth- 
nology oj Easter Island, B P Bishop Museum, Bull 160 (Honolulu, 
1940) (H J Br X ) 

EASTERN QUESTION, THE The expression used in di- 
plomacy from about the time of the Congress of Verona (1822) to 
comprehend the international problems involved in the impending 
dissolution of the Turkish empire Its use m this narrow sense is 
a result of the conditions in which it was invented In the early 
19th century the Ottoman empire was still the only east with which 
European diplomatists were collectively brought mto contact, for 
the questions of the middle and far east had not yet arisen 

The Eastern Question — though its roots are set far back in his- 
tory, in the ancient contest between the cultures of Europe and 
Asia, the antagonism of Christian and Moslem and the perennial 
rivalry of the powers for the control of the trade routes to the 
onent — dates in its modem sense from the treaty of Kuchuk 
Kamardji (1774), which marked the establishment of Russia as a 
Black sea power and formed the basis of Russia’s special claim to 
interfere m the internal affairs of the Ottoman empire The actual 
right conceded was, however, very limited Article vu of the 
treaty runs “The Sublime Porte promises to protect firmly both 
the Christian religion and its churches , and also permits the minis- 
ter of the imperial court of Russia to make on all occasions repre- 
sentations in favour of the new church m Constantinople, and of 
those who carry on its services ” In view of later Russian claims, 
the wording of this article is important * 

The compact between Napoleon and Alexander I of Russia at 
Tilsit (1807) marked a new phase, which culminated in the treaty 
of Bucharest (1812) By this instrument the Russian frontier 
was advanced to the Pruth and to the northern or Kilia branch of 
the Danube, and Russia’s claim to intervene between the sultan 
and his orthodox subjects received a new sanction in article v, 
which confirmed “the contracts and conventions which had been 
counted among the privileges of Moldavia,” and in article vm, 
which stipulated for certain concessions to the insurgent Serbs 

The attitude of the various powers in the Eastern Question was 
now defined Russia, apart from its interest in the Orthodox sub- 
jects of Turkey, aimed at owning or controlhng the straits which 
were Russia’s only outlet to the Mediterranean %nd the ocean be- 
yond Austria, once the champion of Europe against the Turk, saw 
in Russia’s advance a greater danger than any to be feared from the 
moribund Ottoman power, and made the maintenance of Turkey s 
integrity a prime object of its pokey, thus agreeing with Great 
Britain, whose traditional friendship with Turkey was strength- 
ened by the rise of a new power whose rapid advance threatened 
British communications with India and the stability of British rule 
there But though Austria, Great Bntain and presently* Trance 
were all equally interested in maintaining the Ottoman empire, the 
failure of the Congress of Vienna (1815) to take action regarding 
the guarantee of Turkey 1 seemed to endorse Russia’s claim to re- 
gard the Eastern Question as its “domestic concern” in which 
Europe had no right to interfere 

'This was a result of the sultan’s obstinate refusal to ratify the treaty 
of Bucharest As Castlereagh put it, it was impossible to guarantee 
territories of which the boundaries were in dispute 
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The Greek Revolt — When, in March 1821, the news reached 
the Powers assembled at the Congress of Laibach that Prince Alex 
ander Hypsilanti, a Greek officer in Russian service, had crossed 
the Pruth and raised the standard of revolt in the Danubian Pnn 
cipalities, it was feared that his claim to hive Russian support was 
well founded The Emperor Alexander I , however, yielding to 
Mettemich’s influence, repudiated Hypsilanti’s action, and the re- 
volt, unsupported by the Rumanian people, collapsed 

It was different, however, when, on April ■>, Archbishop Ger 
manos of Patras raised the standard of revolt m the Morea, here 
the Greek population rose en masse, massacred the Muslims and 
by September had completed the liberation of the peninsula by 
capturing the capital, Tripolitza The revolt now spread north of 
the Isthmus, and, above all, to the Greek islands, whose loss — 
since they were the only recruiting grounds of the Ottoman navy — 
deprived Turkey of the command of the sea, thus frustrating all 
efforts to suppress the rising until the intervention of Mehemet 
All of Egypt at the end of 1824 

The unexpected success of the insurgents threatened to produce 
a European crisis, for the hideous reprisals of the Turks, culmi- 
nating m the execution of the Orthodox Patriarch Gregorios (April 
22, iSm), roused intense feeling in Russia and it needed the 
united efforts of Castlereigh and Mettermch — who met at Hanover 
in October — to persuade the Emperor Alexander not to stultify his 
mission as the peace maker of Europe by intervening m Turkey 

The accession of George Canning to office (Aug 1822) made no 
immediate change in British policy, but m March 1823 he recog- 
nized the belligerency of the Greeks, in order to make their pro- 
visional Government responsible for their piracies It was not, 
howtver, until Sultan Mahmud appealed to his vassal, Mehemet 
All of Egypt, to assist him with his trained army and fleet, that the 
Powers made any concerted effort to influence the situation 

The Emperor Alexander now proposed that the Powers should 
impose a settlement on the basis of Greek principalities tributary 
to the sultan Mettermch, who took this as implying an extension 
of Russian influence, countered by proposing an independent 
Greek State A conference was summoned at St Petersburg, but, 
as the majority favoured collective intervention, on a principle 
which Great Britain had always opposed, the British representa 
tive was withdrawn, and the meeting resulted in nothing but a 
futile offer of mediation (March 25, 1825; 

Mehemet All Intervenes — Meanwhile Ibrahim, Mehemet 
All s adopted son, had landed at Modon and begun the systematic 
conquest of the Morea His fleet commanded the sea, and on land 
the Greek guerilla fighters had no chance against the trained Egyp- 
tian troops, only the heroic defence of Missolonghi (May 1825- 
April 1826) relieved the gloom of this ternble year The death of 
the Tsar Alexander I (Dec 1, 1825), however, changed the Euro- 
pean situation His successor, Nicholas I , had begun his reign by 
quelling a serious mutiny of the troops, and a war with Tuikey 
seemed an admirable way of restoring the morale of his army A 
step m this direction was taken when, at the outcome of the Duke 
of Wellington’s congratulatory mission to the new tsar (Jan 
1826), a protocol was signed at St Petersburg under which Great 
Britain and Russia were to offer their mediation with a view to a 
settlement on the basis of tributary principalities, and if the medi- 
ation were rejected, the Powers might take action “jointly or 
separately ” 

Nicholas now sent an ultimatum to the Porte, demanding the 
execution of the terms of the Treaty of Bucharest, and since the 
sultan had Jtist massacred the Janissaries (qv) Turkey could not 
resist On Oct 1 was signed the Treaty of Akkerman, which con- 
ceded 4II the Russian claims 

The Treaty of London. — This action of Russia, together with 
the barbarities of Ibrahim — who threatened to depopulate Greece 
and colonize it with fellaheen and negroes — stirred the other Pow 
ers to activity A conference met m London and on July 6, X827, 
the Protocol of St Petersburg was turned into the Treaty of Lon- 
don T his treaty Austria and Prussia refused to sign, and the set- 
tlement of the Greek Question therefore passed into the hands of 
Great Britain, France and Russia, who engaged to procure the au 
tonomy of Greece under the sultan’s suzerainty There was to be 
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no breach of friendly relations with Turkey , but should the sultan 
refuse mediation, the Powers were to send consuls to Greece 
Meanwhile, an armistice was to be proposed to both sides, to be 
enforced by such means as might “suggest themselves to the pru 
dence” of the contracting Powers The readiest means seemed to 
be a “peaceful blockade” of Ibrahim in the Morea 
Navarmo and the Russo Turkish War — On Oct 20, m or- 
der to bring peaceful pressure on Ibrahim, who had rejected the 
armistice, Admiral Codrington sailed the allied fleet into the Bay 
of Navarmo, where the Turco Egyptian fleet lay at anchor A 
chance encounter led to a general engagement and the total de 
struction of the Ottoman navy The British Government tried to 
explain away this “untoward event”, but Sultan Mahmud refused 
to regard the demonstration as “peaceful,” and proclaimed a holy 
war The Emperor Nicholas seized the occasion and there fol 
lowed the Russian invasion of Turkey, which ended with the 
Treaty of Adnanople (1829) The other Powers, meanwhile, 
feared that Russia would thus secure her influence over liberated 
Greece, and in July 1828 Britain, France and Russia signed the 
Protocol of London, by which France was entrusted with the task 
of ousting Ibrahim from the Morea By the time the French 
troops arrived, however, this object had already been achieved by 
a naval demonstration by Codrington at Alexandria By a protocol 
signed at London on Nov 16, 1828, the conference placed the 
Morea and the Cycladees under the guarantee of the three Powers, 
this guarantee being extended on March 22, 1829 — after General 
Church’s victories over the Turks north of the Isthmus — to the 
mainland south of the line Arta Volo and including the island of 
Euboea These terntones were to be erected into a tributary prin- 
cipality governed by a prince chosen by the Powers 
The Russian victory and the fact that the terms of the Treaty 
of London were embodied m the treaty of Adnanople led the 
other Powers to acquire merit by insisting on further concessions 
On Feb 3, 1830, a protocol of the London Conference settled that 
Greece should be an independent principality and be offered to 
Leopold of Coburg (afterwards King of the Belgians) Leopold 
having refused the honour another protocol laid down that Greece 
should be an independent sovereignty, extended the frontier to 
the hne Arta-Volo and proposed Prince Otto of Bavaria as its 
ruler King Louis of Bavaria accepted the offer on behalf of his 
young son, but stipulated that he should be king This was agreed, 
and on May 13, 1832, another Treaty of London (antedated the 
7th) was signed, placing the new Kingdom of Greece under the 
guarantee of the three Powers ( See Greece Modern Htstory ) 
Revolt of Mehemet All — The Greek question was still un 
settled when a new phase of the Eastern Question was opened by 
the revolt of Mehemet Ah, pasha of Egypt The immediate occa- 
sion, though not the pretext for his revolt, was the sultan’s refusal 
to give him the pashaliks promised as the price of his intervention 
m Greece, he feared, too, that if he waited till the reform of the 
Turkish army was completed, he would share the fate of Hussein 
of Bosnia and Mustafa of Scutari, whom the sultan had crushed 
m the spring of 1831 On Nov 1, 1831, accordingly, an Egyptian 
force entered Syria, met the fleet under Ibrahim at Jaffa, and at 
once besieged Acre The garrison’s resistance delayed the Egyp- 
tian advance, at Constantinople efforts were made to persuade 
the sultan to come to terms, and only in May 1833 was the ban 
of outlawry launched against Mehemet Ah Meanwhile, Ibrahim 
had been pushing on He had already occupied Gaza and Jerusalem 
before Acre fell (May 27) On June 15 he was in Damascus On 
July 9 and n he defeated the Ottoman advance guard at Homs 
and Hamah, and on the 17th crushed the mam Turkish army, 
under Hussein Pasha, at the pass of Beilan Pushing on into Ana- 
tolia, he gained a crowning victory at Koma over another Otto- 
man army under Reshid Pasha (Dec 23), and advanced to Afium- 
Karahissar and Kiutayah Nothing lay between him and Con- 
stantinople but the uncertain attitude of the Powers 
After the first defeats Sultan Mahmud, m his rage and despair, 
had turned first to Great Britain for aid But, though Stratford 
Canning wrote from Constantinople, urging the necessity for up- 
holding the sultan's authority even by arms, Palmerston was not 
prepared for an isolated intervention which would involve a breach 
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with France and Russia The news that no active aid could be 
expected from England was followed by that of the disastrous de 
feat at Koma, which chanced to coincide with the arrival in 
Constantinople of a special Russian envoy, Count Muraviev, who 
at once renewed the tsar’s previous offer of ships and troops to 
protect the capital The sultan, in desperation, accepted, and on 
Feb 20, 1833, a Russian squadron entered the Bosporus 

The French and British representatives had in vain tried to per 
suade Mahmud to reverse his fatal decision They now agreed to 
take a new line, and induced the Porte to invite the Russians to 
withdraw by undertaking that France would persuade Mehemet 
Ah to accept the Sultan’s terms But the Emperor Nicholas sent 
peremptory orders for his fleet to remain until Ibrahim should have 
recrossed the Taurus mountams, and Mehemet All scornfully re 
jected the sultan s offers, he insisted on his full demands — Syria, 
Icheli, Aleppo, Damascus and Adana The two Western Powers, 
intent on getting the Russians away, now pressed the Porte to 
yield, and, as the result of this combined pressure on both sides, 
and incidentally of a famine in the capital, an arrangement was 
reached On April 8 was signed the Convention of Kutayah, 
under which all the Egyptian demands were conceded The im- 
mediate result, for the Powers, was to throw Turkey wholly into 
the arms of Russia Russia had given the sultan deeds, not 
words, and to Russia he committed himself Before the Russian 
forces left there was signed in the palace of Unkiar Skelessi the 
famous treaty (June 8, 1833) which, under the guise of an offen- 
sive and defensive alliance, practically made Russia the custodian 
of the gates of the Black sea 

This temporary settlement was nowhere expected to prove per- 
manent Sultan Mahmud dreamed only of revenge, and engaged 
German officers — Moltke among them — to reorganize his army 
The cnsis came in 1838 In 1834 the Syrians had revolted 
against Mehemet All’s tyranny, now the Arabs of the Hauran were 
m arms The sultan, urging that he must rescue his subjects from 
oppression, could no longer be restrained, and on April 21, 1839, 
the Ottoman army invaded Syria, only to meet with a crushing de- 
feat by Ibrahim at Nezib (June 23) Before the news reached 
Constantinople the old sultan died (July 1), leaving his throne to 
Abd-ul-Mejid, a lad of 16 

Finally, tbq news reached the capital that Ahmed Pasha, the 
Ottoman admiral-in chief, had handed over his fleet to Mehemet 
All, on the pretext that the sultan’s advisers were sold to Russia 
So far as the Ottoman empire was concerned, Mehemet Ah was 
now master of the situation He had, however, to walk warily 

At the outset these showed an apparently umted front, the am- 
bassadors of the five Powers on July 27 presenting a joint note to 
the Porte, in which they declared that an agreement had been 
reached in the Eastern Question and urged the Ottoman Govern- 
ment “to suspend all definite decision made without their concur 
rence ” But the Powers were actually agreed only on the need for 
agreement Britain, especially, insisted on this, for she feared 


snort, he announced through the Kussian amoassaaor m .London, 
Baron Brunnow, that he was prepared to accept the British views 
on the Turco Egyptian question, to allow the Treaty of Unkiar 
Skelessi to lapse, and to act in the Ottoman empire only in concert 
with the other Powers, in return for an agreement closmg the 
Dardanelles to the warships of all nations Brunnow was empow- 
ered to arrange a coalition to settle the Egyptian question 
To this proposal all the Powers agreed, including France, and 
for nearly a year negotiations continued In France pubhc opinion 
violently supported Mehemet All’s claims, while Palmerston be 
lieved that the Ottoman empire would never be secure until “the 


desert had been placed between the pasha and the sultan ” The 
deadlock thus created developed into a crisis when, on Feb 20, 
1840, Thiers tame into power in France Not only did he reject 
a compromise which, on May 7, Guizot, as Trench ambassador, , 
arranged with Palmerston, but it presently transpired that, without 
openly breaking with the concert, and without informing the 
other Powers, he was encouraging a “direct arrangement” between 
Mehemet All and the Porte The discovery of what seemed an 
underhand intrigue by Trance to secure her “complete individual 
triumph” at Constantinople and Alexandria, led at once to a strong 
countermove from the other Powers, who on July 15, without the 
concurrence of France, signed with the Porte a Convention foi The 
Settlement of the affairs of the Levant By the instrument it was 
agreed that, the terms to be given to Mehemet All having been 
arranged with the Porte, the signatory Powers would force the 
pasha to accept them If he yielded w llhin ten days he was to re 
ceive the hereditary pashahk of Egypt, the administration of 
southern Syria for life and possession of the fortress of Acre 
After ten days the offer of Syria was to be withdrawn, and after 
another ten days the sultan was to be free to take such action as 
his own interests and the counsels of his allies might suggest 
The news of this “mortal affront” caused immense excitement 
in Paris, and Thiers, declaring that the alliance with Great Britain 
was shattered, hurried on preparation for war The immediate 
effect was that Mehemet All, confident of French assistance, 
maintained a defiant attitude The unexpected outcome of the 
armed intervention of the Powers, however, soon changed the 
situation The allied fleet, under Sir Charles Napier, had hardly 
appeared off Beirut (Aug 11) when the Syrians rose in revolt 
against Ibrahim’s tyranny On Sept 11, Suleiman Pasha not 
having obeyed the summons to evacuate the town, the bombard 
ment of Beirut began On Oct 3 the town fell, and Ibrahim, 
cut off from his communications by sea and surrounded by a 
hostile population, began a hurried retreat On Nov 3, Acre sur- 
rendered to the allied fleet The Legends of Mehemet All’s in 
vincibihty and humane and enhghtened rule were now pricked 
bubbles The only question was whether he should retain Egypt 
Already, on Sept 15, the sultan had, m accordance with the 
terms of the Convention of London, declared him deposed But 
the news of this, and of the events in Syria, produced an exceed 
ingly dangerous temper in France, there was loud clamour for 
war, and it looked as though the pacific Louis Philippe were 
faced by the alternative of war or revolution To most of the 
British cabinet it looked as though concessions must be made to 
France for the sake of European peace Therefore, when Guizot, 
on Oct 8, presented to Palmerston what was practically a French 
ultimatum, “it was determined that this intimation should be 
taken in a friendly spirit,” and that Palmerston should come to 
an agreement with the ministers of the other Powers jointly to 
persuade the Porte not to insist on depriving Mehemet Ah so 
far as Egypt was concerned This did not at once stop the war 
fever in Pans, but Louis Philippe did not want war, the dis- 
missal of Thiers, and the appointment of Guizot as foreign min- 
ister in the new Government under Marshal Soult, made for more 
moderate counsels, and by Dec 4, the danger was past 
Nine days earlier Sir Charles Napier had appeared with the 
British squadron before Alexandria and had induced Mehemet 
Ah to submit to the sultan and restore the Ottoman fleet, in 
exchange for a guarantee of the hereditary pashahk of Egypt 
Gentle pressure by the combmed Powers on the Porte did the 
rest On Feb 13, 1841, the sultan issued a firman appointing 
Mehemet Ah hereditary pasha of Egypt, a second firman of the 
same date investing him with the government of Nubia, Darfur, 
Kordofan, Sennaar and their dependencies % 

The Crimean War — The Russian policy, initiated in 1829, 
of maintaining the integrity of Turkey while practically treating 
her as a vassal state, ended in 1841, the Emperor Nicholas 
reverted to the idea of expelling the Turks from Europe The 
Eastern Question, however, slumbered for a while, the European 
Powers being fully engaged with the troubles which culminated 
in the revolutionary movements of 1848-49 In 1850, however, 
a new and fateful phase developed Under the capitulations of 
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1740 Trance held the right to protect the Catholics in Turkey 
and the guardianship of certain holy places in P destine Ihese 
rights had been in ibeyance since the French Revolution and 
Russia had assumed the guardianship of the hol> pi ices But 
Louis Napoleon, now Prince President of the French Republic, 
desiring to conciliate the clergy and to increase his prestige, in- 
structed his ambassador in Constantinople to demand the restora 
tion of French property and rights in the holy places I he Porte 
appointed a mixed commission to enquire into the matter, but 
since France objected to any documents being considered of 
later date tlan 1740 (which would have excluded the Treaty of 
Kuchuk Kunardji) and Russia peremptorily demanded that no 
change should be made, no mutu illy satisfactory solution was 
possible, and on Nov 4, 1851, the British ambassador, Stratford 
Canning, reported to his Government that the question hid “as 
sumed a character of extreme gravity ” It had developed into a 
struggle between Trance and Russia for mflueme in the Last 
I11 vain the Ottoman Government suggested various compro 
mises Napoleon, now Emperor of the French, needed a war, and 
the Emperor Nicholas’ refusal to recognize him as an equal em- 
bittered him against Russia Nicholas, too, thought the moment 
opportune for carrying out his plans for ousting the Turks He 
believed that he could rely on the neutrality of Austria, out of 
gratitude for his assistance to her in crushing the Hungarian 
insurrection m 1849 Great Britain’s benevolence seemed to be 
assumed when the pacific Lord Aberdeen became pnme minister 
m Dec 185a The tsar even revived his earlier idea of an arrange- 
ment with Great Britain for the partition of Turkey In the 
famous conversations (Jan 9 and 14, 1853) with the British 
ambassador at St Petersburg, Sir Hamilton Seymour, he spoke of 
Turkey as the "Sick Min," and gave his ideas as to the disposal 
of his inheritance the Balkans should be divided into a series 
of Christian States, Great Britain receiving compensation in 
Egypt, Cyprus and Crete The comment on this by Lord John 
Russell, on behalf of the British Government, was to deny that 
Turkey was sick, and to insist that the whole question must be 
settled by general agreement But Nicholas was deceived by 
the hesitations of Aberdeen, who was hopelessly divided between 
his fear of Russia and his dislike of the Turks, he was deceived, 
too, by his ambassador, Baron Brunnow, who reported that in 
England the pacifist influence of Bright and Cobden was supreme 
Accordingly, after ordering the mobilization of his force s, he des- 
patched Gen Menshikov to Constantinople with an ultimatum 
demanding the preservation of the status quo as regarded the holy 
places and Russia’s right to protect Cbnstians in Turkey 
Menshikov, a blustering soldier, reached Constantinople on 
Apnl 19, but the crisis was delayed by the diplomacy of Lord 
Stratford de Redcbffe, the British ambassador, who persuaded the 
Porte to yield respecting the holy places, but to resist the demand 
for a protectorate over the Christians 
On May 5, arguments and threats having failed, Menshikov 
presented the ultimatum, on the 22nd the Porte rejected it This 
meant war, and on June 22 the Russians crossed the Pruth and 
proceeded to occupy the Principalities 
This was met by a collective protest of the Powers, and Austria 
concentrated her forces on the Serbian frontier In these circum- 
stances Russia agfeed to a conference, which met at Vienna in 
August The four points on which the other Powers insisted 
were (i) the substitution of an international for a Russian pro- 
tectorate of the 'Principalities; (a) freedom of navigation on the 
Danube , (3) maintenance of the integrity and independence of 
Turkey, and (4) renunciation by Russia of her claim to protect 
the orthodox subjects of Turkey The conference drafted 1 con- 
vention, to be proposed to Russia b> the Porte, confirming the 
rights granted by the treaties of 1774 and 1829 and by the firmans 
recently issued, and conceding to the orthodox rite a share m all 
privileges, etc , granted to other Churches under the Capitulations 
Rdssia accepted this on condition that no modifications were 
made "under bellicose influences ” But when, on Aug 19, the 
Porte accepted the draft, it was with an amendment reserving to 
the sultan the right to protect the Christians This amendment 
Use tsar refused to accept, and, since this seemed to show that 
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he intended to press his extieme claims, the British fleet was 
ordered to pass the Daidanelles, ostensible to protect the sultan 
from the danger ot a Muslim rising The British Government 
announced thit no aggressive action would be taken unless the 
Russians crossed the Danube or attacked an Ottoman port on 
the Bluk sea The immediate casus belli which opened the 
Crime in War was the destruction by the Russian fleet of an 
Ottomin squadron in the harbour of Smope on Nov 30, 1853 
On Jan 3, 1854, a combined British and French squadron entered 
the Black sea, it was not, however, till March 27 that France and 
Great Britain di dared war agamst Russia 
The Russians now advanced into the Balkan peninsula, but on 
June 3 an Austrian ultimatum forced them to retire not only 
fiom the Balkans, but from the Danubian Principalities which 
Austria occupied Although the immediate menace to Turkey 
was thus removed, the Allies determmed to continue the war and 
to secure the acceptance of the Four Points, and on Sept 14 
their combined armies landed m the Cumea (See Crimean 
War ) The initial disasters of the war bent the stubborn resolution 
of the “Iron Tsar,” and on Nov 28, strongly urged by Frederick 
William IV of Prussia, he consented to accept the Four Points 
It was too late The successes of the Allies were bringing them 
fresh strength On Dec 2 Austria signed with them a formal 
defensive alliance, and in Jan 1855 Cavour’s determination to 
secure a position for the Kingdom of Sardinia in the councils 
of the Powers brought the Piedmontese into the Allied camp 
On March 2 the Emperor Nicholas died, and the succession of 
Alexander II seemed to promise peace Conferences were re- 
sumed at Vienna, but honour and prestige were involved on both 
sides, and the war dragged on The fall of Sevastopol (Sept 9) 
might have been taken as decisive, but it was not till December 
that an Austrian ultimatum persuaded the tsar to yield The 
terms of peace were to be settled by a congress in Pans 
The Treaty of Pans was signed on March 30, 1836 By this 
instrument the Eastern Question seemed to be settled, in the 
sense desired by the Allies By the cession of a portion of Bes- 
sarabia, Russia was thrust back from the mouths of the Danube, 
of which the navigation was declared free , Russian naval power 
was destroyed in the Black sea, which was made neutral, the 
right of Russia to intervene in Turkey was formally repudiated, 
and the Ottoman empire, m return for elaborate promises of 
reform, was admitted to the concert of the Powers Walhchia 
and Moldavia, with their existing privileges, were placed under 
the collective guarantee of the Powers, while remaining under 
the suzeramty of the Porte It was not till three years iater that 
the union of the Rumanian nation was accomplished by the elec- 
tion of John Alexander Cuza as prince in both principalities 
The Russo-Turkish War, 1877 - 78 — It was to be expected 
that Russia would seize the first opportunity of repudiating the 
humiliating terms thus imposed upon her This came m 1870, and 
she took advantage of the collapse of France to denounce the 
Black sea clauses of the Treaty of Paris The action of the 
Conference of London in regularizing this proceeding prevented 
any immediate critical developments But though for five years 
longer the Eastern Question was to remain quiescent, beneath the 
surface it was exercising a strong and disturbing influence on the 
relations of the Powers In spite of the League of the three 
Emperors, founded in 1872, Austria and Russia were once more 
hatching rival plans of aggression in the East Russia was de- 
termined to seize the first opportunity for recovering the lost 
strip of Bessarabia and so removing the last tangible results of 
the Crimean War, while Austria, encouraged by Bismarck— who 
wished to reconcile her to her depositions as a German Power — 
was hoping to find in the Balkan peninsula compensation for her 
losses m Italy and Germany Behind the Russian policy was the 
Pan Slav ideal, which Russian agents were busy propagating 
among the Balkan peoples, behind the Austrian policy was the 
conviction that Serbia was already aspiring to play the part played 
by Piedmont m Italy, and to become the head of a Southern 
Slav empire built up out of the rums of the Austrian and Ottoman 
empires If the rivalry between Russia and Austria did not lead 
to a breach, this was because Russia saw that m the event of 
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war Germany would have to support Austria, now once more diplomatic action On the 4th, Lord Derby propose a 

regarded as the bulwaik of Geimanism against the Slavs, while at Constantinople on the basis of the integrity of lur ey . 

Austna feared that such an alliance would merely add to the over Powers accepted but on the 8th the Emperor Alexan er • 

grown power of Germany As for Bismarck, who was preoccupied publicly th it, if the Powers did not at * nee take eltec ive 

by the reviving power of France, the last thing he wanted was a in conceit to cnfoice reforms, he would act alone 

war with Russia It was such considerations as these which de The conference opened on Dec 31, but it was soon c ea 

termined the attitude of the three Poweis when the next critical the Porte had no intention of iciepting its decisions L n 

phase of the Eastern Question began a constitution for the Ol tom in empne wa* solemn v P roc ’ 

It opened m July 1875, when the Chustian Slavs ot Herce- and the Porte rejected the demands of the conference 
govina rose against Turkish misrule The failure of the Turks ground Ihil they must now be submitted to the new L ir 1 
to suppress the insurrection and the consequent danger of 1 Ihc case foreseen by the tsar had now aiisen, t e con 
general conflagration led to the intervention of the Powers, and had proved abortive, and when on Marrh 19, 1 8 7 7 > ^ 


to the 


Dec 30, 187S, Russia, Germany and Austria Hungary agreed Turl ish parhiment met, almost its only' •> - ■>- 

terms of a ]omt note, drawn up by Count Andrassy, foi deminds presented by Russia On April 24 Russia clec aui 


presentation to the Porte This declared that the time had coint The events of the 
for joint action to compel Turkey to translate her promises of Turkish Wars) So far 
reform into acts It demanded the formal recognition of the cqu il 1 

status of the Christian religion, and certain reforms in Bosnia 
Hercegovina which were to be watched over by a mixed com 
mission of Christians and Muslims Great Britain and France 
having adhered, the “Andrassy Note” (ft) was presented to 
the Poite on Jan 31, 1876 

The sultan, as usual, promised everything and pciformed noth 
mg Meanwhile the revolt spread In May the signs were 


described elsewhere (See 

asti YVA«a / „o the relations between the Power 

"concerned, the most critic il penod was after Gen Gurko s 
capture of Admnople (Jan 20, 1878), when the Russian ad- 
vance threatened Constantinople and the si 1 aits The Bntisn 
Government on Jan 14 warned the tsar that any treaty between 
Russia and Dnkey which might affect the engagements of 185b 
and 1871 “would not be valid without the assent of the Powers 
who were parties to those tieaties,” and on the 23rd the British 
ac rev me spieau xu «u* Ll .c MB u=, ...... fleet was ordered to Gallipoli On the 31st the preliminaries ot 

nous, Serbia was arming and Prince Milan gave the commmd peace between Russia and Turkey were signed at Adnanop e, ie 
of his troops to the Russian general Chernayev, Montenegro also terms of the armistice allowing the Russians to advance to witmn 
was arming The three emperors thought it time to take action a few miles of Constantinople The Grand Dul e Nicholas now 
and on May 13 signed the Berlin Memorandum, which proposed pushed f 01 ward to the lines of Chataldja, whereupon the Britis 
combined action of the fleets, the enforcement of a two months’ flett was ordcied to enter the Sea of Marmora The situation was 
armistice, and further action if no settlement were reached This now extremely critical, for Austria Hungary declared the terms 
broke down on the opposition of Great Britain, Disraeli arguing 0 f the Convention of Adnanople to be inconsistent with her m- 
that it would only encourage the insurgents to go on On May 24 terests, and it soon became cleai that the only way of peace 
the British fleet was ordered to Besika bay, for the defence of lay through a Euiopean congress On Feb 5 Count Andrassy tor- 
Turkey m case of need On June 30 Serbia declared war on mally invited the great Powers to a conference, and Russia, wmen 
Turkey, and on July 2 Montenegro followed suit On July 8 the W as m no condition to continue the war with Great Britain and 
Emperors Alexander II and Francis Joseph met at Reichstadt Austria ranged against her, had perforce to agree 
and signed a convention defining the policy of Austria and Russia Before the final arrangements for the congress could be made, 
There was to be no intervention so long as the contest was un however, the Convention of Adrianople was converted into t e 
decided In the event of the defeat of Serbia, the two Powers Tieaty of San Stefano (March 3) This seemed to realize the 
would combine to preserve the status quo In the event of her worst fears of the Powers I11 default of the payment of a huge 
victory, Austria-Hungary was to receive Bosma-Hercegovina and war indemnity, Turkey was to cede to Russia, Batum, Ardahan 
Russia the ceded portion of Bessarabia This agreement, which was and Kars in Asia, and the Dobruja in Europe— this latter to be 
significant in the light of later events, secured the neutrality of exchanged with Rumania for Bessarabia Serbia, Rumania and 
Austria Hungary during the forthcoming Russo-Turkish War Montenegro were to be independent States, Bosnia and Herce- 
Meanwhile a fresh complication had arisen In May the Bui govina were to receive autonomous institutions under the joint 
garian peasants had also risen and massacred many Turkish of- control of Russia and Austria Hungary , above all, Bulgaria was 
ficials The Turks on their march northwards against the Serbs, to be erected into an autonomous principality, stretching from tne 
took horrible vengeance, and the news of the “Bulgarian atroc- Danube to the Aegean and embracing Eastern Rumelia and Mace- 
lties” caused immense excitement in England, and more espe- doma, and its prince was to be advised for two years by a Rus- 
uallv in Russia The Serbs, too, were soon in danger of being sian commissioner supported by an army of occupation 
overwhelmed, and it was only a Russian ultimatum that pre The news of the conclusion of this treaty, which seemed not 
vented the Turks from advancing on Belgrade In August the only to bar Austrian advance in the Balkans but to be fatal to 
Bntish Government which wished to prevent the isolated action British interests by giving Russia a crushing preponderance in 
of Russia, persuaded Prince Milan of Serbia to ask for the media the East, again brought war very near But in the end the sLrong 
tion of the Powers, and took advantage of this to urge the Porte representaTons of the Powers, backed by the diplomacy of Bis- 
to come to terms with the Serbs and Montenegrins, for fear of marck persuaded the tsar to consent to submi£ the treaty to the 
a worse thing This attempt at mediation, however, broke down approaching congress 

at the obstinacy of both the Serbs and Turks The Serbs were This met m Berlin on June 13 and after heated debates, ar- 
feehng increasingly certain of Russian support, as for the Turks, rived at a definite settlement a month later By the Treaty of 
the deposition of Sultan Abd-ul Aziz in May, and of his imbecile Berlin, signed on Ju y 13, 1878 the terms of the Treaty of San 
successor Murad in August, had infused a new spirit into their Stefano were greatly modified (See Berlin, Congress and 
government for the astute and ruthless Abd-ul-Hamid II was Treaty oe) Its signature was hailed in Great Britain as a great 
now sultan ’ Has policy was to pose as a reformer, and, for the diplomatic victory, the preponderance of Russia m the East had 
rest to procrastinate in the hope of splitting the European con- been checked, and Lord Beaconsfield boasted that he hifti secured 
cert He countered a Bntish proposal for a comprehensive “peace with honour,” hut the treaty represented, in fact, the start- 
scheme of reforms m the Ottoman empire, to be embodied in a mg point of the latest and most disastrous phase of the Eastern 

protocol concluded between the Porte and the Powers, by issuing Question which culminated in the World War 

an elaborate scheme himself (Oct 12) But the patience of Three new sovereign States were created by the treaty, Ru- 
Russia was now exhausted on Oct 15 Gen Ignatiev amved m mama, Serbia and Montenegro, but in the case of the former two 
Constantinople and on the ’31st presented an ultimatum demand- at least the boundaries assigned to them left them bitterly dissat- 
me the conclusion of an armistice with Serbia witbm 48 hours isfied Rumania resented the enforced cession of Bessarabia to 
On Nov 2 the Porte yielded, and the field was cleared for fresh Russia in exchange for the less desirable Dobruja, and was 
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bound sooner or hter to cast covetous eyes on Transylvania with 
its preponderantly Ruman population Serbia was in even worse 
case She received indeed an increase of territory, at the expense 
of Bulgaria, but other terms of the treaty seemed to have been 
specially devised to make her dream of a Southern Slav union 
for ever unrealizable, for the Sanjak of Novi Pazar, which was 
to be garrisoned by the Austrians but still administered by the 
Turks, cut her off from Montenegro, while the permission given 
to Austria Hungary to occupy and administer Bosnia, Hercegovina 
gave the Habsburg Monarchy what seemed likely to prove a 
permanent foothold in the Balkan peninsula The foreign trade 
of Serbia (mainly pigs), cut off from access to the sea, was 
placed almost wholly at the mercy of Austria 
The Union of Bulgaria — The most fateful of all the pro- 
visions of the treaty, however, was the splitting up of the greater 
Bulgam created by the Treaty of San Stefano, for this not only 
kept the Balkan peninsula m a ferment for 30 years, but opened 
up a new problem, that of Macedonia, which was left to Turkey 
and, inhabited as it was and is by an inextricable mixture of 
races, was to become a bone of contention between Greeks, Serbs 
and Bulgarians (see Macedonia) As for Bulgaria herself, the 
artificial severance of East Rumelia could not long endure, and 
after a period of agitation on both sides of the Balkans, Prince 
Alexander accepted the offer of the crown of united Bulgaria 
(Sept 20, 1885) Union was opposed by Russia, whose efforts 
to dominate the councils of Bulgaria had been frustrated by 
Alexander and his ministers, and for this very reason Great 
Britain now favoured the union, since she saw m a strong 
Bulgaria the best possible obstacle to the extension of Russian 
power Austria Hungary, on the other hand, had no wish to see 
a strong barrier erected between her and the coveted seaboard 
on the Aegean, and Serbia, more especially, resented a growth 
of Bulgarian power which threatened her own ambitious plans 
This led to the Serbo-Bulganan War of Nov 1885, and when 
Pnnce Alexander crushed the Serbs at the battle of Slivmtsa, 
Austria Hungary interposed to save Serbia from, extinction 
British influence at Constantinople, however, obtained from the 
sultan, the formal recognition of the union of the Bulganas But 
the breach between Prince Alexander and the tsar was irreparable, 
and led to the abdication of the prince (Sept 7, 1886) and the 
election of Pnnce Ferdinand of Coburg in his place The new 
pnnce, who had been an Austnan cavalry officer, was not accept 
able to Tsar Alexander HI , who refused to recognize him, 
strained relations continued between Bulgana and Russia, and 
it was not till 1898, under Tsar Nicholas II , that the two courts 
were reconciled {See Bulgaria History ) 

The Greek War, 1897 — The union of Bulgana had aroused 
among the Greeks too much excitement and heartburning, the 
Cretans proclaimed their umon with the kingdom, and only a 
blockade by the Powers prevented Greece from declaring war 
on Turkey The ensis was thus tided over for the time, but in 
1894 a secret society known as the Ethmke Hetaima (National 
Society) was founded, among whose objects were the union be- 
tween the Greek islands and the kingdom, and the encourage- 
ment of the Greek movement m Macedonia, in order to prevent 
its absorption m Bulgana When, m 1896, the Cretans again 
revolted, the influence of this society was enough to compel 
King George of Greece to take up their cause The naval forces 
of the Powers forced the submission of the Cretans to the arbit- 
rament of Europe, but on the mainland the excitement con 
turned, Greek irregulars were raiding into Thessaly, and m 
April 1897 the sultan, encouraged by the German emperor, de- 
clared war on Greece The result was not long in doubt The 
Greeks were no match for the Turkish forces, reorganized by 
German officers, and but for the Powers who imposed an armi- 
stice on both combatants (May 20), their rum might have been 
complete As it was, the war was a disaster for Greece It dis- 
credited the dynasty, and by the terms of the peace treaty, 
signed in December, Greece had to cede a strip of Thessaly and 
pay a huge war indemnity (See Greece Modern History ) One 
gam, however, was made Though Germany and Austria-Hungary 
bad seceded from the European Concert m the Eastern Question, 


and m spite of the critical situation as between France and Great 
Britain arising out of the Fashoda incident (see Africa, Sudan), 
Trance, Great Britain and Russia had continued to act together 
in the Cretan question, had forced the Porte to withdraw its 
officials from the island, and on Nov 14, 1897, had invited 
Prince George of Greece to act as high commissioner 

German Influence in Turkey — The breach in the Concert 
of Europe in the Cretan question was significant of profound 
changes in the grouping of the Powers So far as the Eastern 
Question was concerned, a new factor of supreme importance 
had been introduced Germany, so long as Bismarck was m 
power, had maintained a disinterested attitude so far as she 
herself was concerned, though she had consistently encouraged 
the eastward expansion of Austria But with the accession of 
the Emperor William II came a change of policy, the opening 
of which was marked by the State visit paid by the emperoi and 
empress to Sultan Abd ul Hamid m Nov 1889 More than 50 
years earlier Moltke had pointed out the opportunities offered 
by Asia Minor for German exploitation, and the immediate object 
of the emperor was to forward German economic penetration, 
and for this and other purposes to establish his influence in 
Constantinople His opportunity came in 1894, when the Turks, 
m their determination to stifle yet another incipient national 
revolt, began a systematic massacre of the Christian Armenians 
All Europe stood aghast at these horrors, repeated year after 
year By Art LXI of the Treaty of Berlin the Porte had under 
taken to carry out reforms in the Armenian provinces, under the 
superintendence of the Powers, and a special responsibility at 
tached to Great Britain m this matter under the secret treaty 
which had secured her Cyprus But even without the despairing 
appeal of the Armenians to treaty obligations which had never 
been fulfilled, public opinion m England would have forced the 
British Government to take some action, and in 1896 Lord 
Salisbury induced the other Powers to unite in urging upon the 
Porte the carrying out of the promised reform Since, however, 
these representations were not followed up by acts, the sole 
result was to alienate the Turks from Great Britain, and throw 
them into the arms of Germany From Berlin there came, not 
protests, but a signed photograph of the emperor and his family 
as a birthday gift for the sultan That was in 1896 The success 
of the German trained troops in 1897 was followed in 1898 by a 
congratulatory visit of the emperor to Constantinople The im- 
perial pilgrimage to the Holy Land and Syna followed It was 
inspired by a mixture of orthodox piety and Realpolittk, and was 
crowned on Nov 8 by a speech at Damascus m which the em 
peror declared that he would at all times be the friend of the 
Sultan Abd ul-Hamid, and of the 300 million Mohammedans who 
reverenced him as caliph This, according to Pastor Friederich 
Naumann, was said with an eye on the time when a world war 
would break out, when the Caliph of Islam would once more 
raise the standard of a holy war and summon Egypt, the Sudan, 
East Africa, Persia, Afghanistan and India to war against Eng 
land The immediate outcome of the emperor’s visit to Con 
stantinoplc was more tangible the concession of the port of 
Haidar Pasha to the “German Company of Anatolian Railways ” 
The idea of directing German capital and German emigration 
towards Asia Minor and Mesopotamia had taken definite shape 
In 1902 it received a further development in the conclusion of a 
convention for the building of a railway from Constantinople to 
Baghdad The contemplated extension of this line to Basra would 
have linked up Hamburg and Berlin with the Persian gulf, turned 
the flank of the British trade routes to the East, and secured the 
economic, if not the political, domination of Germany m the 
Ottoman empire The ultimate idea, partly realized on paper 
during the World War, was the creation of a great Central 
European Customs Umon, forming an '‘economic area” stretch 
ing from the Baltic to the Persian gulf, as a counterpoise to the 
United States and the British empire (See Gratz and Schuller, 
The Economic Policy of Austria-Hungary during the War, Eng 
trans , 1927) 

The Macedonian Question —Meanwhile the question of 
what was to be done with Macedonia had become acute All the 
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new Balkan States claimed the reversion of the hon’s share of By the Treaty of Lausanne (Oct 18, 1912), Tripoli, Rho es an 
that country of inextricably mixed races, and in order to sub- the Dodecanese archipelago were, under a thin disguise, ce e 
stantiate their lespective claims Greeks, Serbs and Bulgars were to Italy, which thus also obtained a foothold in the Aegean and ^ 
busy exterminating each other The efforts of the Turks to was brought into conflict with Greek aspirations 
maintain order were worse than useless, and merely led to armed The Balkan League and Balkan Wars, 1912-13 — In 6 new 
revolts In 1903 a serious insurrection of Macedonian Bulgars danger to Turkey which led to the hasly conclusion 01 the war 
led to the intervention of the Powers, Austria and Russia agree- with Italy was the formation of the often mooted league 0 e 
ing on the so called Murzsteg Programme, reluctantly accepted Christian States of the Balkan peninsula In view of their c as 
by the Porte, under which the three wlayets of Monastir, Salonika mg interests, especially in the matter of the reversion ol ace- 
and Kosovo were placed under the supervision of Austrian and donia, such a league might well have seemed impossib e , u e 

Russian civil agents and their gendarmerie was organized and Young Turk revolution, with its threat of a revived spirit o u - 

commanded by officers appointed by the Powers The experiment, man national aggression, diew them together, and the rapproc - 
which had but poor success, came to an end in 1908 with the ment was encouraged by the split in the concert of t e 
breach of the entente between Russia and Austria and the attempt Powers The first step was the conclusion on March 13, 19 > 
to substitute for it an Anglo-Russian programme was frustrated by defensive alliance between Serbia and Bulgaria, in w ic y 
the revolution in Turkey agreed to take common action in the event of an attack by a g 

The Young Turk Revolution — This revolution, by which Power upon Turkey and defined their respective claims m ace 
m 1908 Abd ul Hamid and his regime were overthrown, made a doma A military convention was also signed 011 May 29 
profound change in the general situation The programme of the Meanwhile Greece too had, on May 10, concluded a de en 
Committee of Umon and Progress, which had carried out the alliance with Bulgaria, though no mention was made in t e re y 


coup, appealed to the sentiment of Europe, which welcomed the of Macedonia, and the Bulgarians, in the event of war an g 
birth of a liberalized Turkey, established on the basis of national- out of the admission of the Cretan Deputies to the Gree p - 
lty without distinction of creed It was soon clear, however, that ment, only bound themselves to observe a benevolent neu ra y 
the new liberalism was make-believe, while the new nationalism This treaty, too, was followed by a military conven ion ( ®P 1 
threatened to be mme intransigent than the old Ottoman over- The crisis was provoked by a serious rising against the Young 
lordship The whole elaborate system of shams by which diplo- Turk regime m Albania The movement rapidly sp e 
macy had sought to disguise the disruption of Turkey was Macedonia, and the Albanians, flushed with ^ctory, demanded 
especially threatened, for m the new unified and Europeanized the cession to theni of the wlayets of Monastir and P . 

State there would be no room for provinces “occupied and ad- which Greece and Serbia had earmarked r ® 3 P.N , y t 

ministered” by foreign Powers, like Bosma-Hercegovma (m own Clearly, if their ambitions were to be reaped 1 1 was time 
possibly Egypt), or for “vassal” states like Bulgaria Therefore, for the new Balkan League to intervene Bulgaria, vwlentty ex- 
fn order to forestall any attempt of a regenerated Turkey to cited by the news of a terrible massacre Powers 
reclaim what it considered its own, those interested took action by the Turks, was more than willing to take part The Powers, 
On Oct 7, 1908, the Emperor Francis Joseph issued a rescript appealed to by the League to join in demanding a drastic 3yste ^ 
annexing Bosma-Hercegovma to the Habsburg monarchy Two of reforms in Macedonia, united only m urging concession upon 
days earlier Prince Terdmand of Bulgaria had proclaimed his the Porte and patience on the members 1 of the League and, Vhm 
independence and assumed the title of king (tsar) In July 1909, preparations for war continued they contented 
after the withdrawal of the allied forces, the Cretans proclaimed threatening the Balkan States that, if they went to war the 
their umon with Greece, though the caution of King Constantine, Powers would see that they gained nothing by it In view r of the 
Allowed this for the time being dislocation of the European Concert it seemed safe to ignore these 

The Italian Turkish War, 1911 .— The annexation of Bosnia- warnings, and on Oct 1 a Montenegro declared war on Turkey 

Hercqgovma as a violation of the treab e ^anc la blow to the very ^ ^ ^ ^ ^ settlements (5eg London, Confer- 


claimed his readiness to support his ally “in shining 


— result of Enver Pasha’s coup d’&tat of Jan 23 which led the 

and the protest a member Balkan States to denounce the armistice But one thrng it had 

of the Triple Affiance, ^she ^** ***^^ S 3 ? 

ambitions° of the Italians the Serbs and the Habsburg monarchy Scutari should be placed under its sovereignty Thus, so long 
were now adding an Adriatic question to all the others Then, as Austria Hungary held the Dalmatian coast, Serbia would be 
ton there was the Question of Tripoli, the last remnant of the effectually cut off from the Adriatic seaboard and forced into 
Ottoman empirfu^ northern Africa still available for Italian rivalry with Bulgaria and Greece for access to the coast of the 
expansion The reversions of this had been reserved for Italy Aegean at Salonika This would lead to the breakup of the 
when France had occupied Turns, but the disquieting activities Balkan League, which threatened to be a barner to the east- 
of the Emperor William II led to suspicions of 'German designs ward pressure of the Central European Powers 
upon it The resu was a rapprochement between Italy and The Treaty of London, signed on May 30, 1913, ™der the 
Russia" advertised In Oct 1909 by the proposal of the Tsar 'mediation of the Powers, proved less a settlement than the cause 
™,tto Rome of f^sh dispute Crete and all Turkey in Europe beyond the 

^e ffiarU ofltdy were mcrLsfd by the Agadir incident of line Enos-Midia were ceded to the Balkan allies, the question 
July iq« ™d she determined to take action at once On Sept of Albania and that of the idands were left to be settled by the 
2 7 an ? I tab an ul timat unTwas presented to the Porte demanding Powers It was inevitable that the victors should quarre over 
S’ consent to anTtahan occupation of Tripoli under the sover- the spoils, the more so as the creation of an autonomous Albania 
?gnty ofthe sultan™ the %th she declared war on Turkey had profoundly modified the conditions under which the partition 
But for fresh developments m the Balkans the war which fol- treaties between them had been concluded 
lowedmight have dragged on indefinitely But threatened by a The quarrel was precipitated by the complete coUapse of new 
new and more ffistaiiTdanger, the Porte suddenly came to terms Turkish efforts at resistance Greece, Serbia and Bulgaria Were 
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alike victorious, but Greece and Seibia bv the dunces of wai, 
now held tin teiritories which Bulgiru coveted ind llicv showed 
no disposition to surrendu them Rinmnn, too, now joined m 
the scramble, demanding i ltctifii ition of the frontier of the 
Dobiuja, and though on Mi> 7 Bulfeirn signed m agreement 
conceding this demand Runiani 1 concluded i rmlit uy convention 
with itibia and Greece I hi ruptuie came on the night of June 29, 
with a sudden attack by the Bulgarians on the Serbs 

The wai was soon ovei, and Bulgana, utterlv defeated, had to 
submit to hard terms By the Treats of Bucharest (Aug 10, 
iyi?) she ceded Rumanu a considerable stnp of the Dobruja, 
with the fortress of Sihstru 

In the south Bulgaria received only a narrow stnp to give hei 
access to the Aegcm at Dedcigatcli She restoied Adrnnople, 
Demotion ind Iuik Kilissi to luikey Scrbn and Gieete, on the 
other hand ieiei\ed large accessions of terutoiy Scibia acquired 
central Macedonia, including Okkridi and Monastir, Kosovo, and 
the eastern half of Novi Pazai, the western half going to Monte- 
negio 

Greece obtained Epirus southern Macedonia, Salonika and the 
seaboard as far east is Mesta thus including the port of Kavala 
Crete, too, was soon iflerward assigned b> the Powers to Greece, 
together with all the Turkish islands, except Imbros and Tenedos — 
which command the D lrdanelles — and Rhodes and the Dodecanese 
archipelago, which were in the occupation of Italy 

The Crisis of 1914 — This settlement, as was inevitable, satis- 
fied nobody Greece desired to round off her territories to the 
north by acquiring southern Albania, she wished to complete her 
empire in the Aegean by adding to it Rhodes and the Dodecanese 
This brought her into conflict with Italy, which held firmly to 
the islands and regarded the new Albanian principality as her 
peculiai interest Bulgaria, of course, was profoundly dissatis- 
fied, and her sense of grievance at the settlement — especially 
the loss of Thrace to Turkey—was not mitigated by the con 
sciousness that the fault was her own The most fateful outcome 
of the settlement, however, was the simultaneous strengthening 
and discontent of Serbia Cut off from the Aegean by the Greek 
occupation of Salonika, it was inevitable that she should aspire 
to find an outlet to the Adriatic, which could only be done at 
the expense of the Habsburg monarchy National irredentism — 
the vision of the oppressed Slavs of the dual monarchy united 
with their liberated brethren — combined with economic necessity 
to throw the Serbs into antagonism to Austria Hungary Hence 
the agitation which culminated m the crime of Sarajevo, the 
immediate occasion of World War I Austrian statesmen now 
saw, or thought they saw, w the rise of the Serbian power, not only 
a bar to the expansion of the monarchy southwards, but an instant 
menace to its very existence, and so in July 1914 sent the fatal 
ultimatum to Belgrade 

The nightmare vision which for more than a century had tor- 
mented the cabinets of Europe was now to become a reality 
Hitherto it had been possible for the powers to suppress or to iso- 
late the perpetual fires due to the shrinkage of Turkey Now, 
suddenly, they had sent out a flame which lighted conflagration m 
*11 the world 

With the end *f World War I the Eastern Question, m the sense 
defined* also came to an end, for the Ottoman empire had ceased 
to exist It left, however, a plentiful aftermath of questions, some 
of which— like that of Albania and the Adriatic coast generally- 
remained dangerous sources of unrest 

BmaotnuKfKiC —J A R Marriott, The Eastern Question (1917) 
Very full Hst* of authorities for the various phases will be found 
attache^ to the chapters dealing with them m the Cambridge Modern 
History, val x, xi and xfl (WAR) 

EAST GRINSTEAD, a maritet town and urban district in 
the East Grins Lead parliamentary division of East Sussex, England, 
acini SSE of London by road Pop (1951)10,845 Area 10 3 
sqam East Gnnstead stands on a hill in an agricultural and 
wooded area overlooking the Medway valley and Ashdown forest 
to the southeast. 

The urban district contains East Grinstead and the villages of 
Ashurst Wood and Kingscote, with agriculture and timber as its 
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chief industries The buildings are of all periods from Tudor 
timber framed houses onward, the loveliest being Sackville college, 
built for an almshouse in 1608 or 1609 by Robert, 2nd earl of 
Dorset, and still used for that purpose St Swithin’s church, on 
the site of St Edmund’s (960), stands on the hilltop and contains 
unusual fluted, concave pillars (late Perpendiculai) and iron grave- 
slabs (from 1570), it was rebuilt after the collapse of the tower 
m 1785 

The Queen Victona hospital became a centre for plastic surgery 
in 1939, after World War II a large wing was erected and equipped 
by the Canadian government, and in 1946 the U S surgical centre 
was opened 

Originally built as a dealing in the great foiest of Andredsweald 
{set Wevld, The), Grenestede (“green place”) was granted a char- 
tn m ii2i Lving directly between London and Pcvensey, Wil- 
li im I included it among the royal domains that went with Peven 
sev castle lion was discovered earlv and it the time of the Con 
qutror there was an iron mine there Furnaces for the ironworks 
were fed from the surrounding forests until Henry VIII and Eliza- 
beth I passed laws to preserve the trees East Gnnstead is an an 
cient borough which from 1307 until 1832 returned two members to 
parliament In 1285 the ling ordered the market to be held on 
Saturday instead of Sunday , and in 1516 a yearly fair was granted 

EAST HAM, a municipal, county and parliamentary borough 
of Essex, England, 6 mi E by N of London budge Pop (1951) 
120,873 Area 5 1 sq mi East Ham is bounded north by Wan 
stead, east by Ilford and Barking (the other side of the River 
Roding), south by the Thames and west by West Ham The bor- 
ough includes all or part of the districts of Wanstead Park, Manor 
Park, Forest Gate, Little Ilford, North Woolwich, Upton Park and 
East Ham itself The northern part is mainly residential but along 
the Thames are many industries including the Beckton works of 
the North Thames Gas board , there too are the larger part of the 
Royal Albert dock and the King George V dock East Ham is in- 
tersected by the two mam highways out of east London — the Rom- 
ford and the Barking roads , a by-pass road cuts off the southern 
angle of the borough nearer the nver on the way to Grays and Til- 
bury Its growth during the end of the 19th and beginning of the 
20th century was very rapid, and it now forms, geographically, part 
of the eastward extension of London 

A town development plan (1952) visualized a reduction m popu- 
lation to 110,000 withm 20 years Movement of population would 
be to Basildon New Town and other towns m Essex scheduled for 
expansion (e g , Brentwood where the corporation was developing 
an estate) 

East Ham belonged before the Conquest to Waltham abbey, 
whose possession of it was confirmed by Edward the Confessor 
The parish church of St Mary Magdalen contains Norman- work 
in the chancel and also a monument to Edmund Nevill, who 
claimed the earldom of Westmorland in the 16th century, William 
Stukeley, the antiquary (d 1765), is buried in the churchyard 
East Ham was incorporated m 1904, became a county borough in 
1915 and has been represented by two members of parliament (for 
East Ham North and East Ham South) since 1918 

EASTHAMPTON, a town of Hampshire county, Massa- 
chusetts, US, m the Connecticut river valley, 17 mi NW of 
Springfield at an altitude of 169 ft , just west of Mount Tom It 
is served by the Boston and Maine and the New York, New Haven 
and Hartford railways 

P°P (r 9 S 0 ) 10,694. m I 94 o it was 10,316 Manufactures in- 
clude rubber products, fireproof doors, clothmg, furniture, adver- 
tising novelties, mercerized yams and print goods The manufac- 
ture of cloth-covered buttons (long a leading industry but 
discontinued) was built up by Samuel Wdliston (1795-1874) and 
his wife Emily Graves Wilhston, who first did the work by hand, 
then (1827) experimented with machinery, and in 1848 built a 
factory, and who in 1841 founded Wilhston academy, one of the 
oldest preparatory schools m New England Easthampton was 
formed from parts of Northampton and Southampton in 1785 and 
was incorporated as a town in. 1809 

EASTHAMPTON, a town of Suffolk county, N.Y , occupy- 
ing the peninsula of Montauk at the east end of Long Islahd, 
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served by the Long Island railroad The population m 1950 was 
6,383 The scenery is v-uied and picturesque, and there are many 
summer homes and hotels Monta.uk lighthouse, on Turtle hill, w is 
first built in 1/93 At Montauk point a large military camp w is 
established after the Spanish American War The principal 
villages aie Sag Haibor (partly in the adjoining town!, East 
Hampton and Amagansett Most of the town was bought from 
the Indians m 1648 for about £30 by nine men from Massachu 
setts, and about 20 other families settled there in 1649, and until 
1664, when all Long Island passed to the duke of York, the settle 
ment was practically independent In i68j Gardiner’s Island, 
settled in 1639, was made a part of East Hampton township 
There are many tales of treasure buried by Captain Kidd on Gard 
iner’s Island and Montauk point 
Sag Harboi (settled in 1730 and incorporated m 1803) was 
held by the British after the battle of Long Island as a strategic 
naval and shipping point It was an linpoitant whaling centre 
from 1785 until the embaigo ruined the fisheries, and again from 
1830 to 1870 “Home Sweet Home,” the childhood home of John 
Howard Payne, is at East Hampton, a summer lesort 
EAST INDIA COMPANY, an incorporated company for 
exploiting the trade with India and the Tar East In the 17th 
and 1 8th centuries East India companies were established by 
England, Holland, France, Denmark, Scotland, Spam, Austria 
and Sweden The English, the most important of these, survived 
until it handed over its functions to the British government 111 
1858 It was founded at the end of the 10th century m order to 
compete with the Dutch merchants, who had obtained a prac 
tical monopoly of the trade with the Spice islands and had raised 
the price of peppei from 3s to 8s per lb Queen Elizabeth 
incorporated it by royal charter, dated Dec 31, 1600, under the 
title of “The Governor and Company of Merchants of London, 
trading into the East Indies ” This charter conferred the sole 
right of trading with the East Indies, te, with all countnes 
lying beyond the Cape of Good Hope or the Straits of Magellan, 
upon the company for a term of 15 years Unauthorized inter- 
lopers were liable to forfeiture of ships and cargo There were 
125 shareholders in the original East India Company, with a 
capital of £72,000 the first governor was Sir Thomas Smythe 
The eaily voyages of the company, from 1601 to 1612, reached 
as fai as Japan (see Purchas’ narratives), and are distinguished 
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EAST INDIA HOUSE THE LAST HOME OF THE EAST INDIA COMPANY 
This building, on the site of the old house In 1726, wet sold In 1859 
as the “separate voyages,” because the subscribers individually 
bore the cost of each voyage and reaped the whole profits, which 
seldom fell below 100% After 1612 the voyages were con- 
ducted on the joint stock system for the benefit of the company 
as a whole In 1610-11 Captam Hippon planted the first English 
factories on the mainland of India, at Masulipatam and at Pet- 
tapoli m the Bay of Bengal In 1609 James I renewed the com- 
pany’s charter “for ever,” though with a proviso that it might be 
revoked on three years’ notice if the tiade should not prove 
profitable to the realm 
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Mcanwhik friction was arising between the English and Dutch 
companies The Dutch traders considered that they had puoi 
rights m the Far East, and then ascendancy m the Indnn 
aichipelago was indeed firmly established on the basis of tern < 
tonal dominion and authonty In 1613 they made advances to 
the English company with 1 suggestion for co operation, but the 
offer was declined, and the next tew yens were fertile in disputes 
between the armed ti tders of both nations In 1619 was rati 
fied a “treaty of defence” to prevent disputes between the Eng 
hsh and Dutch companies When it was proclaimed in the East, 
hostilities solemnly ceased foi the space of an hour, while the 
Dutch and English fleets, dicssed out m all their flags and with 
yards manned, saluted each othei , but the treaty ended in the 
smoke of that stately salutation, and perpetual and fruitless 
contentions between the Dutih and English companies went on 
just as before In 1023 these disputes culminated in the “massa 
ere of Amboyna,” wheie the Dutch governor tortured ind exe 
cuted the English residents on a charge of conspiring to seize 
the fort Great and listing indignation was aroused in England, 
but it was not until the time of Cromwell that some pecuniary 
reparation was exacted for the heirs of the victims The im- 
mediate result was that the English company tacitly admitted 
the Dutch claims to a monopoly of the trade m the Far East 
and confined their operations to India and adjoining countries 

The need for good ships for the East Indian trade had led 
the company in 1609 to construct their dockyard at Deptford, 
from which, as Monson observes, dates “the increase of great 
ships in England” Down to the middle of the igth centurv, the 
famous “East Indiamen” held unquestioned pre eminence among 
the merchant vessels of the world Throughout the 1 7th century 
they had to be prepared at any moment to fight not merely 
Malay pirates, but the armed trading vessels of their Dutch, 
French, and Portuguese rivals Many such battles, usually With 
successful results, are recoided in the company’s history 

It was not until it had been in existence for more than a 
century that the English East India Company obtained a prac- 
tical monopoly of the Indian trade In 1635, ^ year after the 
Great Mogul had granted it the liberty of trading throughout 
Bengal, Charles I issued a licence to Courten’s rival association, 
known as “the Assada merchants,” on the ground that the com- 
pany had neglected English interests The piratical methods of 
their rivals disgraced the company with the Mogul officials, and 
a modus vivendi was only reached in, 1049 In 1657 Cromwell 
renewed the charter of 1609, providing that the Indian trade 
should be m the hands of a single joint stock company The new 
company thus formed bought up the factories, forts, and priv 
lieges of the old one It was further consolidated by the foster- 
ing care of Charles II , who granted it five important charters 
From a simple trading company, it grew under his reign into a 
great chartered company — to use the modern term — with the 
right to acquire territory, com money, command fortresses and 
troops, form alliances, make war and peace, and exercise both 
civil and criminal jurisdiction It is accordingly in 1689, when 
the three presidencies of Bengal, Madras, and Bombay had lately 
been established, that the ruling career of the East India Com 
pany begins From this moment the history of tjje tiansactions of 
the East India Company becomes the history of British India 
(see India History) Here we shall only trace the later changes 
in the constitution of the ruling body itself 

The great prosperity of the company under the Restoration 
and the immense profits of the Indian trade attracted a number 
of private traders, both outside merchants and dismissed or re- 
tired servants of the company, who came to be known as “inter- 
lopers ” In 1683 the case of Thomas Sandys, an interloper, raised 
the whole question of the royal prerogative to create a monopoly 
of the Indian trade The case was tried by Judge Jeffreys, who 
upheld the royal prerogative, but in spite of his decision the 
custom of interloping continued and laid the foundation of many 
great fortunes By 1691 the interlopers had formed themselves 
mto a new society, meeting at Dowgate, and rivalling the old 
company, the case was earned before the House of Commons, 
which declared in 1694 that “all the subjects of England have 
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equal right to trade to the East Indies unless prohibited by act 
of parliament ” This decision led up to the act of 1698, which 
set up a new East India Company in consideration of a loan 
of two million to the state The old company subscribed £315,- 
000 and became the dominant factor in the new body, while at 
the same time it retained its charter for three years, its factories, 
forts, and assured position in India The rivalry between the two 
companies continued both in England and in India, until they 
were finally amalgamated by a 
tripartite indenture between the 
companies and Queen Anne 
(1702), which was ratified under 
the Godolphin award (1708) Un 
der this award the company was 
to lend the nation £3,200,000, 
and its exclusive privileges weie 
to cease at three years’ notice 
after this amount had been re 
paid But by this time the need 
for permanence in the Indian es 
tablishment began to be felt, 
while parliament would not re 
hnquish its privilege of ‘milking” 
the company from time to time 
In 1 /i 2 an act wis passed con 
tinuing the privileges of the 

company even after their fund SnimV uJ^uiT "" 

should be redeemed, in 1730 the old east india house leaden 
charter was prolonged until 1766 , hall st london 17 m 
and in 1742 the term was extended until 1783 in return for the 
loan of a million This million was required for the war with 
France, which extended to India and involved the English and 
French companies there in long-drawn hostilities, m which 
Dupleix and Clive became prominent 
bo long as the company’s chief business was that of trade, it 
was left to manage its own affairs The original charter of Eliz- 
abeth had placed its control in the hands of a governor and a 
committee of 24, the chairman and court of directors in London 
exercising unchecked control over their servants in India But 
after Clive’s brilliant victory at Plassey (1757) had made the 
company a ruling power in India, it was considered essential that 
the British government should have some control over the ter- 
ritories thus acquired Lord North’s Regulating act (1773) 
raised the governor of Bingal — Warren Hastings — to the rank 
of governor-general, and provided that his nomination, though 
made by a court of directors, should in future be subject to the 
approval of tht crown, in conjunction with a council of four, 
he was entrusted with the power of peace and war, a supreme 
court of judicature was established, to which the judges were 
appointed by the crown , and legislative power was conferred on 
the governor-general and his council In 1784 Pitt’s India bill 
created a board of control, as a department of the Engbsh gov- 
ernment, to exercise political, military, and financial superintend- 
ence over the British possessions in India This bill first author- 
ized the historic phrase “governor-general in council ’’ From this 
date tho direction of Indian policy passed definitely from the 
company to the* governor general in India and the ministry in 
London, In 1813 Lord Liverpool passed a bill which gave the 
board of control authority over the company’s commercial trans- 
actions and abolished its monopoly of Indian trade The monopoly 
M the Valuable trade with China, chiefly in tea, was ended by 
Earl Grty’s act of tS 33 Its property was then secured on the 
Indian possessions, and its annual dividends of ten guineas per 
£100 stack were made a cliarge upon the Indian revenue Hence- 
India Company ceased to be a trading concern 
and exercised only administrative functions Such a position 
couid not, fcthe mtum of things, be permanent, and the Indian 
Mutiny waS foUowed by {he entire transference of Indian admin- 
tetistioa to the crown on Aug a, igjg 
BreuDGiupirr— E K. C' 
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BmuDCiurHY-E X. Oattattn, The Old East Indhmen (t 9 i 4 ), 
***&, edit by C R Wilson 
‘ Trade in the XUtk Celt- 
** Aspects (19,3), J, w. Jendiwine, 


Studies in Empite and Trade (1923) , Florence L Bowman and Esther 
J Roper, Traders m East and West (1924) , The Embassy of Sir 
Thomas Roe to India, 1615-19 as narrated m his Journal and Corre- 
spondence, edit by Sir William Foster (new and rev ed 1936) , H B 
Moist, The Chronicles of the East India Company Tiadmg to China, 
1635-1834 (Cambridge, Mass , 1926) , W Foster, The English Factories 
tn India 1618-1669 (Oxford, 1906-27) 

EASTLAKE, SIR CHARLES LOCK (1793-1865), Eng- 
lish paintei, art historian and museum director, was born at 
Plymouth, Devon, on Nov 17, 1793 He went to Plympton Gram- 
mar school (concurrently learning drawing from Samuel Prout, 
q v ) and briefly to the Chaiteihouse, London But in 1809 a resolve, 
“unalterably fixed,” to become a paintei of “history” (te, of scup- 
turL, allegory, antiquity or hteiature as opposed to everyday life or 
portraits) brought him as pupil to B R Haydon (q v ) and to tilt, 
Royal Academy schools By 1812 he had finished his first commis- 
sion, the “Raising of Jurus’s Daughter”, and in 1815 came the famous 
“Buonapaile on Board the BLllerophon,” the proceeds of whose sale 
took him to Rome in 1816 There till 1830 he worked m a congenial 
society that included Sir Thomas Lawience, J M W Tuinei and 
William Ettj, Sir Humphiy Davy and Thomas Moore Rome and 
the Campagna deflected him for a while from “history” to landscapt, 
his skill in which appears in his later “banditti” pictures, now aEo 
were begun his copious notebooks, many of which are preserved in 
the National gallery, London He was elected A R A m 1817 and 
R A m 1830, m 1850 lie succeeded Sir Martin Archer Shee as president 
of the Royal academy and was knighted 

With his appointment in 1855 to the new directorship of the Na 
tional gallery — whose keeper he was from 1843 till his resignation in 
1847 in f ill of unjust cnticisms — the artist was finally displaced by the 
wnter administrate and arbiter of national and court taste and 
Eastlake is best remembered for his part m raising the gallery to 
Luroptan status and for his books Materials jot a History of Oil 
Painting (1847) and Contributions to the Literalwc of the Fine Arts 
(2 senes, 1848 1870) He died at Pisa, Dec 24, 1865 

In 1849 he bad married Elizabeth Rigby, author of Letters From the 
Baltic (1841) Lady Eastlake (1809-93) was also a considerable di- 
arist and translator of G F Waagen’s Treasures of Art in Great Britain 
(1844-57) Their nephew Charles Lock Eastlake (1836-1906) was 
keeper of the National gallery, 1878-98, and a writer on painting and 
industrial art 

Biotiography— W Cosmo Monkhouse, Pictures by Sir Charles 
Eastlake (London 1875) , Lady Eastlake, “Memoir of Sir C L East- 
lake,” in Ins Contributions, 2nd senes (London, 1870, includes cata- 
logue of his paintings), C Eastlake Smith (ed), Journals and Cor- 
respondence of Lady Eastlake, 2 vol (London, 189?) 

EASTLEIGH, a municipal borough in the Winchester parlia- 
mentary division of Hampshire, Eng , 4 mi N N E of Southamp 
ton Area is 99 sq mi Population m 1951 census was 30,557 
Incorporated in 1936, it mcludqs the districts of Chandler’s Ford, 
Allbrokc, Bishopstoke and parts of North Stonoham, Otterbourne, Fair 
Oak and Stoke Park Lying in well-wooded country, it is in part 
residential and in part industrial, the chief industry being the works of 
the British Railways (Southern region) 

The church of St Nicolas at North Stoneham is one of the earliest 
ecclesiastical foundations in England, though it shows no trace of the 
old Saxon budding It contains the memorial to Sir Thomas Flemyng, 
who sentenced Guy Fawkes to death, and for centuries a celebration 
took place every Nov 4 

EAST LIVERPOOL, a city of Columbiana county, 0 , 
U S , 40 ml W by N of Pittsburgh, on the Ohio river, opposite 
Newell and Chester, W Va It is on federal highway 30 and is 
served by the Pennsylvania railroad and motorbuses and river 
steamboats The population of East Liverpool was 24,2 x 7 m 1 950 , 
it was 23,555 w t 94 o and 23,329 in 1930 by the federal census It 
has large machine works, a drawn steel plant and several small ma- 
chine plants, electric porcelain plants and other industries There 
are pottery plants in this city and in Chester and Newell, the lat- 
ter two cities are served with two large passenger and traffic 
bridges The potteries employ 6,500 wage earners The city is 
built on sloping ground, rising from the river bank, m the midst of 
beautiful scenery 

In 1798 Thomas Fawcett settled there, and in 1802 he laid out 
a town, which he named St Clair but others persisted in calling 
Fawcettstown The name Liverpool was adopted m 1816, and in 
1834. when the town was incorporated, East Was prefixed, to dis- 
tinguish it from another settlement m the state The dominating 
industry dates from 1839, when James Bennett, an English pot- 
ter, reached the small town, and judged that the clays in the sur- 
rounding hills would make an excellent-quality yellow ware The 
manufacture of white ware began in 1872, of seuuvitreous china 
about 1890, while the production of porcelain electrical fixtures 
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and supplies developed in the 20th century Local clays are 
still used for yellow ware by one plant, but with this exception aU 
the law materials needed by the potteries come from a distance 
the clays from Florida, North Carolina, Kentucky and England, 
other minerals from distant states, Canada and Italy Labour 
saving machinery displaced the potter’s wheel in East Liverpool at 
an early date 

EAST LONDON, a city of the Union of South Africa, 33 0 3' 
S , 27 0 55' E Its population, including that ot the suburbs, such 
as Cambridge, 4 mi away, is (1953 est ) 91,707 including 43,780 
Europeans, 40,457 natives, 5,877 “coloured” (le, mixed) and 
1,593 Asiatics The town is situated at the mouth of the Buffalo nvei, 
569 mi by sea from Cape Town, 253 mi from Durban and 665 mi by 
lail from Johannesburg The hrst settlement was a military post on 
the west bank of the river It was established to serve as a base port 
in 1846 duung the border wars and was then known as Port Rex In 
1848 it was renamed East London and in 1873 it was created a mu 
niLipahty , it was incorporated in 1880 and made a city in 1897 When 
the railway was constructed on the opposite bank in 1874, the business 
and commercial centre moved across the river Buffalo bridge, a com 
bined road and railway bridge, was completed in 1935 The main 
town, built on a plateau 150 to 200 ft high, is laid out in broad, straight 
streets, the principal ones being Oxford, Cambridge and Buffalo streets 
crossed by Fleet street 

The climate is influenced by the warm Mozambique curient off the 
coast The mean minimum temperature is 57 1“ and relative humidity 
about 87% The mean annual rainfall is about 30 in , but the build- 
ing of the Lamg dam has ensured the watei supply in times of drought 

Because of its equable climate its facilities for surf bathing and the 
attraction of its river, East London is one of the principal holiday re- 
sorts of the South African coast Along the shore to the northeast of 
the river a fine-weather esplanade was made, there are two parks, 
Queens park (about 60 ac ) and James Plarce park (about 30 ac) 
There are also a zoo, a museum and an aquarium (both opened in 
1931) and an art gallery 

The silting up of the uver delayed the development of the port, but 
in 1886 a suction dredger was put to work Extensive harbour im- 
rovements enabled the port to accommodate the larger boats serving 
outh Africa In 1947 the Princess Elizabeth graving dock was opened 
East London ranks as the fourth port of South Africa and is its only 
river port It takes a large part of the trade of the eastern part of 
Cape Province of the Transkei and native territories, of Basutoland 
and part of the Orange Free State There is a railway line to Wit- 
watersrand through the Orange Free State gold fields Important ex- 
poits aie wool, pineapples, citrus fruits and hides, timber is the thief 
import During 1950-51 853,939 harbour tons of traffic were handled 
Wool is the city’s mam industry, but other important ones include 
sweets, furnituie, textiles and paints and varnishes, some fishing is 
done 

Seven miles from the market square, at Collondalc, West Bank, is 
the airport 

EAST LOTHIAN (or Haddingtonshire), a southeastern 
county of Scotland, bounded north by the Firth of Forth, north- 
east by the North sea, east and south by Berwickshire and south- 
west and west bv Midlothian Land area is 267 1 sq mi The sea- 


uerwicit 

History— Of the early Celtic inhabitants, traces are found m a 
few place names and circular camps (m the parishes of Garvald and 
Whittmgehame) and hill forts (m the parish of Bolton) Excavations 
at Trapram Law, earned on after 1914, gave evidence that this hill, a 
natural stronghold strengthened by earthworks, was in occupation 
nearly continuously from the Bronze Age to the beginning of the 5th 
century a d Most of the objects found* are Celtic, but there was also 
a hoard of Roman silver plate of the 4th centuiy, weighing more than 
77 o oz and believed to have been pillaged from Gaul by Spxon pirates 
After the Roman occupation, of which few traces remain, the district 


foimed part of the Saxon kingdom of Northumbria until 1018, when it 
was joined to Scotland b> Malcolm II It was comparatively pios- 
perous till the wars of Biucc and Baliol, but from that period down to 
the union of the kingdoms it suffered from its nearncs , to the Bordci « 
and from civil strife The last battles fought m the county weie those 
of Dunbai (1650) and Prestonpans (1745) Haddington (qv) is 
supposed to be the birthplace ot John Knox (q v ) 

Agriculture and Industries — East Lothian has for centimes 
been famous for the fertility of its soil and the excellence of its agri 
culture The Lammeimuirs are given ovei largely to sheep, though the 
lower slopes are cultivated In the centre of the shire occuis a belt of 
tenacious boulder clay on a tilly subsoil not adapted for agriculture 
The coast is sandy, but faither inland the rich loam is veiy fertile, and 
barley, wheat, hay, turnips, swedes and potatoes are grown extensively 
The red soil about Dunbar yields a potato — the “Dunbai led” — highly 
esteemed m the markets Theie are large and small holdings and much 
improved pasture Some fishing is carried on at Dunbar, North Beiwick 
and Port Seton Fire clay is worked in association with coal mining, 
and limestone is quained at Oxwellmains and East Saltoun Indus- 
tries include the manufactuic of agricultural implements, bricks, 
woollens and salt, besides brewing and distilling, boat building and 
sawmilling Only a limited part of the Carboniferous limestone area 
includes the coal measures, but coal is extensively worked at Tranent, 
Ornnston and near Prestonpans, the coal field having an area of 
about 30 sqmi 

Population and Government —The population in 1951 was 
52, ”40, of whom 169 spoke both Gaelic and English T he chief towns 
(pop 1951) are Dunbar (4,115), Haddington, the county tpwn (4,497), 
and North Berwick (4,001), the three royal burghs, and Prestonpans 
(■>,907), Tranent (5,639) Cockenzie and Port Seton (3,180) and East 
Linton (990), all small burghs, of which there are seven There are 
five county districts The shire, which returns one member of parlia- 
ment with Berwickshire, forms part of the shenlfdom of the Lothians 
and Peebles, and a sheriff substitute sits at Haddington 

EASTMAN, GEORGE (1854-1932), U S inventor, manu- 
facturer and philanthropist, was born at Waterville, N Y , on 
July 12, 1854 He was educated at Rochester and became inter- 
ested in photography In 1880 he began to manufacture dry 
plates and four years later produced the first practicable roll 
film In 1888 he invented the “Kodak ” He devoted the greater 
part of his fortune to the advancement of education, and had given 
by 1925 a total of more than $58,000,000 for such purposes Of 
this sum the University of Rochester received more than $25,000,- 
000, including about $5,500,000 for the medical school and $6,500,- 
000 for the foundation and endowment of the Eastman school of 
music He gave also $15,500,000 to the Massachusetts Institute 
of Technology and about $2,000,000 to the Hampton and Tuske- 
gee institutes He died March 14, 1932 (See Photocraphy ) 

EAST MOLINE, a city of Rock Ibland county, 111 , U S , on 
the Mississippi river, adjoining Moline It is served by the 
Burlington, the Chicago, Milwaukee, St Paul and Pacific, the 
Rock Island and the Davenport, Rock Island and Northwestern 
railways Pop (1950) T3,gi3, (1940) 12,359 by federal census 
It has important manufactures, similar to those of the neighbour- 
ing cities, including especially ploughs, scales, laundry machinery, 
harvesting machinery, steel playthings, pressed steel and voltage 
regulators The city was incorporated in 1907 

EASTON, a city of eastern Pennsylvania, U S , on the Dela- 
ware river, at the mouth of the Lehigh and Bushkill nvers, 
opposite Philbpsburg, N J , 60 mi N of Philadelphia and 70 mi 
W of New York city, the county seat of Northampton county 
It is on federal highways 22 and 61 1, is served by the Jersey 
Central, the Lehigh Valley, the Lehigh and Hudson River and 
(through Philbpsburg) the Lackawanna and the Pennsylvania 
railways, and is at the junction of the Delaware and the Lehigh 
canals The population was 35,632 in 1950, 33,589 m 1940 , and 
34,468 in 1930 by the federal census The city is beautifully 
situated on rolling ground, commanding fine views of hills and 
nvers The total bank resources are approximately $85,®oo,ooo 
and building and loan resources $5,000,000 On a hill overlook- 
ing the city is Lafayette college, an institution for men, opened 
in 1832, which has an enrolment of about 2,000 It was named 
after the marquis de la Fayette, who was on tour through the 
United States when the movement to establish the college was 
launched m 1824 Easton is the commercial centre of a region rich 
m mineral and agncultural resources Abundant hydroelectric 
power is available, and the city has important and vaned manufac- 
tures, with a total industrial pay roll of rtiore than $40,000,090 



872 EAST ORANGE— EAST PRUSSIA 


annuilly 'tmonp tin puncip ,1 products ire steel, cement silk, 
liosicn piper cups Hour ind Iced rope ind twine pumps mi 
chinnv of imnv kinds eLc Eiston w is settled by Thomas and 
John Penn, brothers of Willnm I’rnn ind w is nimed after the 
family of Thomas Penn s wife The land u is acquired in i / 5 ^ 
from the Indians, who hid hid i tridint; post it tint point, ind 
several important treaties \erc nigotuterl with them theie be 
tween 1756 and 1763, during the T lench and Indian Wai The 
First Reformed church, built in 1776 md still stinding, was used 
as a hospital during the Revolution I he hell rung In summon the 
people to the official reading of the Decimation of Independence 
on July 8, 1776, still hangs 111 the belfrv of the courthouse and the 
flag unfurled on that occasion is m the public libraiy The city of 
Easton was incorporated as a borough in 17S9, as a city in 1887 
EAST ORANGE, a city of Essex countv, N J , U S , 11 mi 
W of New York city, adjoining New 11k It is served by the Ene 
and the Lickdwinni 1 always, ind by interurban trolley and 
motor coach lines The population was 79,340 m 1950, 68941; 
m 1940 and 68,0:0 in 1930 by fedu il census Etsi Orange and 
the adjoining municipalities of Orange, West Orange South 
Orange and Maplewood (together known as ‘‘the Oranges”) form 
a suburban community, with a population of 186413 in 1950 
In East Orange is Upsala college (Lutheian established 1893) , 
and m South Orange, Seton Hall college (Roman Citholir 1856) 
Its manufacturing industries are concentr ited largely in the section 
called Ampere, and the principal products aie sewer pipe, mo 
tors, dynamos, valves and pipe fittings and watei works supplies 
In 1863 the township of East Orange was sepaiated from the town 
ship of Orange, which had been set off from Newark in 1806 , and 
m 1899 the city was incorporated 
EAST PALESTINE, a city of Columbiana county, 0 , U S , 
on the Pennsylvania railroad, neir the eastern bound try of the 
state, aonii S by E ot Youngstown Pop (1950) 5,195, m 1940 
it was 5 123 by the federal census Coal, lire clay and oil shales 
abound, it has manufactures of building tile, furniture, milling 
machinery, kitchen cabinets, ehinaware, electrical refiactones, etc 
EAST PITTSBURGH, a borough of Allegheny county, Pa , 
US, on the Monongahela river, 12 mi SE of Pittsbuigh It is 
served directly by the Pennsylvania rulroad and, through the 
Union railroad, by the Bessemer and Lake Erie, the Baltimore and 
Ohio, the Pittsburgh and Lake Erie and the Pittsburgh and West 
Virginia railways Pop ^1950) 5,259, (1940) 6,079 The prm 
cipal manufactures arc electncal products The borough was 
settled about 1871 and incorporated m 1895 
EAST POINT, city of Fulton county, Ga , U S , J mi from 
the southern boundary of Atlanta, served by the Atlanta and 
West Point and the Central of Georgia railways Pop 21,080 m 
1950 and 12,403 m 1940 by the federal census It is a residential 
and industrial suburb, with a land area of 7 5 sq mi 
EASTPORT, a city of Washington county, Me , occupying 
Moose Island, in Passamaquoddy bay, a port of entry ard the 
most easterly city of the United States It is served by the Maine 
Central railroad and by steamer lines and ferries 1 he population 
m 1950 was 3,123 It has a large sardine canning industry and 
is the centre for the manufacture of pearl essence from fish scales 
Large reduction*plants utilize the fish waste to manufacture fish 
meal and allied products Eastport is the site of the immense 
hydroelectric tidal power development, having the highest nse 
and fall of Udes in the United States The largest whirlpool in the 
western hemisphere forms off its eastern shore Eastport vas set 
tied by fishermen In 1 / 3 a , Iccamc a poi' 01 entry in 1790, was in- 
corporated as a town in 1798 and as a city in 1893 Under the 
Embaigo acts of 1807 and 1808 it was a notorious place fo- 
smuggling Dunng the War of 1812 it w is tiken by the Hutish 
(July ix, 1814), and after the dose of iht war was held undei 
martial law until July 1S1S, when it was surrendered to the U S 
W provisions of the treaty of Ghent 

EAST PROVIDENCE, a town of Piovidence countv, RI 
b b , on the east woe of the Seekonk and Providence rivers, 
^ ^ K" York New Haven 

raJr ° atJ , P °P (W) 35 , 8 ti I here are four sec- 
tion! of the town Watchemoket, the largest, Phillipsdale, contain- 


ing most of the manufacturing, Rumford, which has a large chemi- 
cal works, and Rivei side with attractive summer resoits Oysters 
ne shipped other products include petroleum, wire and cable and 
jewellery Roger V, lllnms established himself there in the spnng 
of 1636 but left when he learned that he was within the junsdic 
tion of Plymouth colony Permanent settlement dates from 1644 
In 1861 it \va r d, cided that the territory belonged to Rhode Island 
The town was incorporated m 1862 

EAST PRUSSIA (Ostpreussen) A former German prov 
ince bounded, between World Wais I and II, north by the Baltic 
sea east bv Lithuania and south and west by Poland and the Free 
City of D mzig The name ‘ Prussia” is linguistically of Baltic 
origin, its indent inhabitants, exterminated by the Knights of the 
Teutonic Oidti, called themselves Pi mi When the Knights con 
quertd the Polish province of Pomorze 111 1308 the name “Prussia” 
was extended wcstwaid covering the whole territory administered 
by the Teutonic Order In 1466 Poland recovered Pomorze (and 
the region of Waimia, or Ermehnd, 111 the Old Prussia) , and be- 
tween that date and 1701 (when the electoi of Brandenburg be- 
came “king in Prussn ’) the country held directly by the crown 
of Poland was called Roval Prussia to distinguish it fiom the line! 
retained by the Knights is Pul ind s vassals, which became a secular 
duchv (Ducal Prussia) in IS25 and was freed from Polish suzerainty 
bv the tieitv of Wehliu ( 165? J From 1S1S the name “East Prussia” 
wis yvm to the easternmost province of the kingdom of Piussia The 
boundaries of this province remained unchanged until World War I 
Its area wis then 14,284 oijim and its population in 1910 amounted to 
2,067,175 

As a result of the treaty of Versailles (1919) the Memel (Klaipeda) 
terntoiy was tiken from Germany (in 1924 it was incorporated into 
Lithuania), the district of Soldau (Dznldowo) was given to Poland, 
while the regency of M incnwerder (Kwidzyn), formerly part of the 
province of West Piussia, joined East Piussn, now tei ritorially sepa- 
rated from the rest of Germany The new area of East Prussia 
(1020—39) was 14,307 sqmi and its population (according to the 
census of 192s) iraountcd to 2, •’56,340, of which total 83 8% were 
Lutheran and 13% Roman Catholic 

After World W11 II East Prussia was partitioned between Poland 
(the southern part) and the U S S R (the northern part), the frontier 
running north of Goldap, Bartenstein (Bartoszyce) and Braunsberg 
(Bramewo) The northern part was incorporated into the Russnn 
federation and colonized by Russians Komgsberg became Kalinin 
grad, Instcrburg, Chcrnyakhovsk , and Tilsit, Sovietsk In the south- 
ern part about 400,000 indigenous Poles (whom the Germans had 
called Masuren) remained, and immigrants bora pie-1939 Poland re 
placed the Germans, who either had fled in 1944 or were evacuated 
after 1945 
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EAST SAINT LOUIS, a city of St Chir county, 111 , U S , 
on the Mississippi nver, opposite St Louis, with which it is con’ 
necled by tlnee gieat steel bridges, one of the great railway 
centies of the country and an important manufacturing city It 
is the tocus of 2i lailroads from the east, noith and south, in- 
cluding the Alton and Southern, the Baltimore & Ohio, the Illinois 
Central, the Illinois Terminal, the Burlington, the Chicago & Fast 
ern Illinois, the New York Central, the Litchfield and Madison, 
the Louisville & Nashville, the Missouri Pacific, the Gulf Mobik 
and Ohio, the Frisco, the Nickel Plate, the Pennsylvania, the St 
Louis Southwestern, the Southern, the Terminal and the Wabash, 
is on federal highways 40, 50, 66 and 67, and is served by many 
local and transcontinental bus lines The population in 1950 
lias 82,29s and was 75,609 in 1940 according to the federal 
census 

The city occupies 13 4 sqmi of the Mississippi bottom land, 
not much above the high-water mark of the nver, but adequately 
protected by strong levees 

The assessed valuation of property m 1950 was $160,000,000 
Coal is mined at its doors 

Meat packing houses employ approximately 5,000 men Other 
leading manufactures are alumina, chemicals, glass bottles, paint 
pigments, railway equipment, roofing, brick, tile, pipe line valves 
and petroleum products The stockyards are the second largest 
concentration point of livestock m the United States Races are 
held regularly m the spnng and fall 

East Saint Louis was laid out about 1808, and was chartered 
as a city in 1865 It grew most rapidly between 1900 and 1910, 
when the population almost doubled 

There is a famous prehistoric mound (Monk’s mound) near the 
city The village of Cahokia, at the southern edge of the city, 
was one of the earliest French settlements in the Mississippi 
valley 

EAST STROUDSBURG, a borough of Monroe county, Pa , 
U S , adjoining Stroudsburg (q v ) and 20 mi N of Easton, 
sutrounded by the beautiful scenery of the Kittatmny range and 
the Pocono mountains 

It is on federal highway 61 1 and is served by the Lackawanna 
and the Pennsylvania railways The population was 7,274 in 1950 
and was 6,404 in 1940 and 6,099 m 1930 by the federal census 
It is a resort centre 

The borough has sundry manufacturing industries, has a pro 
gressive education system and is the seat of a state teachers’ 
college (opened 1893) 

EATON, DORMAN BRIDGMAN (1823-1899). Ameri- 
can lawyer, was bom at Hardwick, Vt, June 27, 1823 He 
graduated at the Umversity of Vermont in 1848 and at the Har 
vard kw -school in 1850, and in the same year was admitted to the 
bar m New York city There he became associated in practice 
with William Kent, the son of the great chancellor He was con- 
spicuous in the fight against William Marcy (Boss) Tweed and his 
followers, by one of whom he was assaulted, he required a long 
period of rest, and went to Europe, where he studied the workings 
of the civil service m various countries From 1873 to 1875 he 
was a member of the first United States civil service commission 
In 1877, at the request of Pres Rutherford B Hayes, he made a 
careful study of the British civil service, and three years later 
published Civil Service in Great Britain He drafted the Pendle 
ton Civil Service act of 1883, and later became a member of the 
new commission established by it He resigned in 1885, but was 
almost immediately reappointed by Pres Grover Cleveland, and 
served till 1886, editing the third and fourth Reports of the com- 
mission He was an organizer (1878) of the first society for the 
furtherance of civil service reform m New York, of the National 
Civil Service Reform association, and of the national conference 
of the Unitarian Church (1865) He died in New York city, 
Dec 23, 1899 Among his publications were, Should Judges Be 
Elected? (1873), The Spoils System and Civil Service Reform 
(1882), Problems of Police Legislation (1895) and The Govern- 
ment of Municipalities (1899) 

See the privately printed memorial volume, Dorman B Eaton, 1823- 
99 (1900) 
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EATON, MARGARET O’NEILL (1796-18791, better 
known as Pecgv O’Neill, was the daughter of the kcepei of a 
popular W ishmgton t ivein, uid was noted for hci beiuty, wit tnd 
vivacity About i 8'>3, she married a purser in the United States ' 
navy, John B Timberlake, who committed suicide while on service 
in the Meditcri mean in 1828 In the following yeai she mained 
John Hcnrv Eaton (1790-1856), a Tennessee politician, at the 
time a member of the United Stales senate Senatoi Eaton was 
a close personal fnend of Pres Andrew Jackson who in 1829 ap- 
pointed him secretary of war Tlus sudden elevation of Mrs 
Eaton into the cabinet social cncle was resented by the wives of 
several of Jackson’s secretaries, and charges were made against 
her of nnpropei conduct with Eaton previous to her marriage to 
him The refusal of the wives of the cabinet members to recog- 
nize the wife of his friend angered President Jackson, and he tried 
m vam to coerce them Eventually, and partly for this reason, 
he almost completely reorganized his cabinet The effect of the 
incident on the political fortunes of the vice president, John C 
Calhoun, whose wife was one of the recalcitrants, was perhaps 
most important Pirtly on this account, Jackson’s favour was 
transferred from Calhoun to Martin Van Buren, the secretary of 
state, who had taken Jackson’s side in the quarrel and had shown 
marked attention to Mrs Eaton, tnd whose subsequent elevation 
to the vice-presidency and presidency through Jackson’s favour 
is no doubt partly attributable to this incident In 1836 Mrs 
Eaton accompanied her husband to Spam, where he was United 
States minister m 1836-40 After the death of her husband she 
married a young Itahan dancing master, Antonio Buchignam, but 
soon obtained a divorce from him She died in Washington on 
Nov 8, 1879 

See James Parton’s Life of Andrew Jackson (i860) 

EATON, THEOPHILUS (c 1590-1658), English colonial 
governor in America, born at Stony Stratford, Buckinghamshire, 
about 1590, settled in London, where he joined the Puritan con- 
gregation of the Rev John Davenpoit The pressure upon the 
Puritans increasing, Eaton, who had been one of the original 
patentees of the Massachusetts Bay Colony in 1629, determined 
to use his influence and fortune to establish an independent colony 
of which his pastor should be the head He emigrated with Dav- 
enport to Massachusetts, and in the following year (March 1638) 
he and Davenport founded New Haven In Oct 1639 a form of 
government was adopted, based on the Mosaic law, and Eaton 
was elected governor, a post which hb continued to hold, first 
over New Haven alone, and after 1643 over the New Haven 
colony or jurisdiction, until his death at New Haven, Jan 7, 
1658 He was prominent in the affairs of the New England con- 
federation, of which he was one of the founders (1643) In 1655 
he and Davenport drew up the code of laws, popularly known as 
the “Connecticut blue laws ” 

A sketch of his life appears in Cotton Mather’s Magnolia (London, 
1702), see also J B Moore’s “Memoir of Theophilus Eaton” in the 
Collections of the New York Historical Society, second series, vol 
n (New York, 1849) 

EATON, WILLIAM (1764-1811), American soldier, was 
bom in Woodstock, Conn , on Feb 23, 1764 He was a school 
teacher for several years, graduated at Dartmouti. college in 1790, 
and in 1792 entered the army as a captain, later serving against 
the Indians in Ohio and Georgia In 1797 he was appointed con- 
sul to Turns, where he arrived in Feb 1 799 In March 1 799, with 
the consuls to Tripoli and Algiers, he negotiated alterations m 
the treaty of 1797 with Turns He rendered great service to 
Danish merchantmen by buying on credit several Danish prizes 
in Turns and turning them over to their original owners # f or the 
redemption of his notes In 1803 he quarrelled with the bey, was 
ordered from the country and returned to the United States In 
1804 he returned to the Mediterranean as U S naval agent to 
the Barbary States with James Barron’s fleet On Feb 23, 1805, 
he agreed with Ahmet that the United States should undertake to 
re-establish him m Tnpob, that the expenses of the expedition 
should be repaid to the United States by Ahmet and that Eaton 
should be general and commander in chief of the land forces in 
Ahmet’s campaign In making the arrangement Eaton far 
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exceeded Ins authority On Maich 8 he started for Dema across 
the Libyan desert tiom the Aiab’s Tower 40 ini west of Alexan 
dna, with a foice of about 500 men, including a few Americans, 
about 40 Greeks md some Arab cavalry In the march of nearly 
600 mi the camel drivers and the Arab chiefs repeatedly mutinied, 
and Ahmet Pasha once put himself at the head of the Arabs and 
ordertd them to attack Eaton Ahmet more than once wished to 
give up the expedition But on Apnl 27, with the assistance of 
three bombarding cruisers, Elton captured Derna — an exploit 
commemorated by Whittier’s poem Done In May and again in 
June he successfully withstood the attacks of Tripolitan forces 
sent to dislodge him On June 12 he abandoned tie town upon 
orders from Commodore Rodgers, for peace had already been 
made (June 4) with Yussuf, the de facto pasha of Tripoli Eaton 
returned to the United States and received a grant of x 0,000 ac 
in Maine from the Massachusetts legishture According to a 
deposition which he made in 1807 he was approached by Aaron 
Burr (9 u ) , who attempted to enlist him in Ins “conspiracy ” As 
he received from the government, soon after making this depo 
sition, about $10,000 to liquidate claims for his expense in Tripoli, 
which he had long pressed in vain, his good faith had been doubted 
At Burr’s trial at Richmond m 1807 Eaton was one of the wit- 
nesses but his testimony was unimportant He died on June , 
1811, m Bnmheld, Mass 

See the anonymously published Life of the Late Gen William Eaton 
(Brookfield, Mass, 1813) bv Charles Prentiss, C C Felton, “Life of 
William E iton" in Sparks’s Library of American Biography, vol ix 
(Boston, 1S38), Gardner W Allen's Our Navy and the Barbary 
Corsairs (Boston, 190s), and William Abbott, “A Forgotten Hero, 
William raton,” Mag of Hist , vol vi, pp i-u (1907) See also 
E A Powell, Gentlemen Rovers (1913) , and M Mmnigerode, Lives 
and Times (i9"s) 

EATON, WYATT (1849-1896), American portrait and 
figure painter, was born at Philipsburg, Canadd, on May 6, 1849 
He was a pupil of the schools of the National Academy oi De- 
sign, New York, and m 1S72 went to Fans, where he studied m 
the ficole des Beaut Arts under J L Gerome He made the ac- 
quaintance of J F Millet at Barbizon, and was also influenced 
by his friend Jules Bastien Lepage After his return to the 
United States in 1S76 he became a teacher in Cooper institute 
and opened a studio in New York city He was one of the or 
gangers (and the first secretary) of the Society of American 
Artists 

Among his portraits are those of William Cullen Bryant and 
Timothy Cole, the wood engraver (‘ The Man with the Violin”) 
Eaton died at Newport, R I , on June 7, 1896 

EAU CLAIRE, a city of northwestern Wisconsin, U S , 84 
mi E of Saint Paul, on the Chippewa river at the mouth of the 
Eau Claire, the county seat of Eau Claire county It is on federal 
highways 10, 12 and 53, and is served by the Chicago and North 
Western, the Chicago, Milwaukee, St Paul and Pacific and the 
Soo line railways 

The population was 36 038 in 1950 and 30,74s in 1940, by fed- 
eral census There is abundant water power, and lie city lias 
force and dr crafted minm 'cturing enterprises It is the pnnci- 
p vl moiling ,i ntm tor the jroiptrou-. C luppcaa \alLv 'Ihc city 
idopted tml pk #ed in ctieC me council mmagei lorm ot govern- 
ment m 1049 Ii i l me sc it 01 a state, teachers college, a tounlv 
timcrculnsis liospit il md 1 cuj'ilv hospital for the manic There 
are six musical org mzatiois and in auditorium sc ting 2,000 
A state nsh hatchery ..t'-ure* aond fishing m the vicmtv 

Eau Claire was seeded about 1 S 47 , chartered as a citvin 187a 
and grew rap’dly Aitb the development 01 die northwestern 
lumhei^trailein the decade 1870-80 

A serious s*nke in 1881 necessitated the calling out of the state 
militia 

EAU DE COLOGNE, a periumc so named lrom the city 
of Cologne, where its manufacture was first established by an 
Italian, Johann (or Giovanni) Wna Farma (1685-1766), who 
settled at Colope in 1709 Ihe perfume g uned a high reputation 
by 1766, ard 1 arlna associated himself with his nephew , to whose 
grandson the vc ret w is ultimately urparied, the original perfume 
is still mtitufucl'ireJ bv members of this family under the name 


of the foundei The manufacture is, however, earned on at 
Cologne, and also m Italy, by othei firms bearing the name Farina, 
and the scent has become part of the regular output of perfumers 
The discovery has also been ascnbed to a Paul de Feminis, who is 
supposed to have biought his itcipt from Milan to Cologne, of 
which he became a Lituen in 1690, and sold the perfume under the 
name Eau admirable, leaving the secret at his death to his nephew 
Johann Maria Fanna It was prepared from an alcoholic in- 
fusion of certain flowers, potherbs, drugs and spices, distilling 
and then adding definite quantities of several v egetable essences 
The purity and thorough blending of the ingredients are of the 
greatest importance The original perfume is simulated and even 
excelled by artificial preparations The oils of lemon, bergamot 
and orange aie employed, together with the oils of neroli and rose- 
mary in the better class The common practice consists in dis- 
solving the oils, in certain definite pioportions based on experi- 
ence, m pure alcohol and distilling, the distillate being diluted by 
rose water 

EAU DE YIE Brandy 

EAUX-BONNES, a watering place of southwestern France, 
in the department of Basses- Pyienets, 3^ mi SE of the small 
town of Laruns, the latter being 24 nn S of Pau bv rail Pop- 
ulation (1946) town, 253, commune, 510, (1953 est ) commune 
500 Eaux Bonnes stands at a height of 2 460 ft at the mouth of 
a fine gorge, at the confluence of two torrents, the Vdlentin and 
the bourde Its sulphurous and silinc mineral waters (famous 
from the 14th century) are benchcial in affections of the throat 
and lungs They vary between 50° and 90° C in temperature and 
are used for drinking and bathing Theie arc two thermal estab- 
lishments a casino and fine promenades 

The watering place of Lns Eau\ Chaudes is 3 mi by road 
southwest of Les Eaux-Bonnes, in a wild goige on the Gave 
d’Ossau Population (1952 est ) 392 The springs die sulphurous, 
varying m temperature from 52 0 to 97 0 C , and are used m cases 
of rheumatism and for lung and skin complaints There is fine 
mountain scenery m the neighbourhood of both places The valley 
of Ossau is one of the most beautiful in the Pyrenees Before 
the Revolution it comprised a community which, though dependent 
on Bearn, had its own legal organization, manners and costumes 

EAVES, in architecture, the projecting edge of a sloping roof, 
which overhangs the face of the wall so as to throw off the water 

EAVESDRIP or EAVESDROP, that width ot ground 
around a house or building which receives the rain water dropping 
from the eaves By an ancient Saxon law, a landowner was for- 
bidden to erect any building at less than two feet from the bound- 
ary of his land, and was thus prevented from injuring his neigh- 
bour’s house or property by the dripping of water from his cave3 
The law of eavesdnp has had its equivalent m the Roman sttl- 
hctdium, which prohibited building up to the very edge of an 
estate This prohibition has been adopted by some states which 
follow the Roman civil law From the Saxon custom arose the 
term “eavesdropper” , * e , any one who stands within “the eaves- 
drop" of a house, hence one who pnes into otheis’ business or 
listens to secrets \l common lav an tavesdiopper wa 1 - resided 
is a common nuisuice and w is present 'hie ,*t the court leet and 
indict iblc at the shenlf s tourn and punishable by line and In ding 
sureties for goou behavioui Though the ofitn-r ol eavesdropping 
still exi-U at common law there is no modern instance of piosciu- 
tion or indictment 

EBBINGHAUS, HERMAN (1830-1909;, German psuhol- 
ogisl, vs born in Birmen, studied at Beilin and ro-e to awslant 
professor there in 1886 He was given the chair at Breslau 111 
1894, wa_ called to Halle in 1903 and died there in 1909 

Ebbinglu u= was in innovator in the development oa methods 
for exDPrimuitmg on memory or rote learning His results were 
published in Psychologic dis Gedachtnio in 1885 (English trans- 
lation, 19x3) He used nonsense syllables and took as a measure 
the number 01 repetitions required to learn them to the first 
perfect lepetition Aside irom means u^ed to justify the metnod, 
some of the more valuable results wcie to “-how that forgetting 
varied as the logarithm of the time el ipsed, that distributing 
repetitions over different da,s reducea the number of repetitions 
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required, that the number of repetitions required for learning in- 
creased rapidly as the number of syllables m a series was increased 
These experiments initiated a large senes that have earned far 
our knowledge of learning 

Ebbwghaus wrote a two- volume survey of p^chology that 
afforded the clearest and most comprehensive statements of 
psychology of its time He is known also for an ingenious method 
of intelligence testing (W B Pv ) 

EBBW VALE, an urban district in the Ebbw Vale parlia- 
mentary division of Monmouthshire, Wales, 28 mi by road W of 
Monmouth Pop (1951)29,205 Areaioysqmi The town lies 
near the head of the Ebbw valley, nearly 1,000 ft above sea level 
and, hke other mining towns of South Wales built in the second 
half of the 19th century, it straggles untidily along the valley 
Christ Church (1870) is its chief building Its position on the 
northern outciop of the South Wales coal field made it first an 
important iron-smelting aiea and later a coal mining centre 
The extended use of coal and new processes in smelting made 
Ebbw Vale one of the most important steel centres m South Wales, 
but distance from the coast and trade depression in the 1930s 
caused great decline and distress In 1935, however, a vast new 
steelworks, covering approximately 2^ mi by ^ mi , was estab 
hshed on an old but much smaller foundation It started work- 
ing in 1938-39 and after 1945 it was enlarged Its capacity ten 
years later was about 600,000 tons of sheet steel and tin plate a 
year Attached to the Ebbw Vale steelworks are bmestone quar- 
ries, brickworks and an iron ore field m Northamptonshire The 
industries of the district also include coal mining 
EBEL, HERMANN WILHELM (1820-1875), German 
Celtic scholar, studied at Berlin and Halle, and, after holding 
other professional posts, became professor of comparative phi- 
lology at Berlin He died at Misdroy on Aug 19, 1875 His most 
important contribution to Celtic philology was his revised edi 
tion (1871) of Kaspar Zeuss’s Grammattca Celtica A selection 
of his papers was published in English as Celtic Studies , edited by 
Sullivan (1863) 

EBEL, JOHANN GOTTFRIED (1764-1830), author 
of the first real guidebook to Switzerland, was bom at Zulhchau 
in Prussia on Oct 6, 1764 He first visited Switzerland in 1790 
As a result of three years’ study he published Anleitung auf die 
nutzhehste und genussvollste Art m der Schweiz zu reisen (Zurich, 
1793) This was the best Swiss guidebook till “Murray” (1838) 

In 1801 he was naturalized Swiss and settled in Zurich He died 
on Oct 8, 1830 

Ebel's other works include Schtlderungen der Gebirgsvolker der 
Schweiz , 2 vol (Leipzig, 1798-1802) , tfber den Bau der Erde im 
Alpengebtrge, 2 vol (Zurich, 1808) 

EBENACEAE, a family of dicotyledonous trees and shrubs 
including the ebony (q v ) and other valuable timber trees It has 
seven genera, with about 320 species, chiefly tropical or sub- 
tropical, and especially abundant m Malaya The fruit is usually 
a berry Several tropical species are cultivated for their edible 
fruits, while the Chinese persimmon ( Diospyros kaki) is one of 
the most important fruits of China and Japan and is also cultivated 
in various parts of North America 
The family is represented m the United States by two species of 
persimmon ( qv ) 

EBERBACH, a town of Germany, in the Land of Wurttem- 
berg Baden, on the Neckar river at the foot of the Katzenbuckel, 
19 mi E of Heidelberg by the railway to Wurzburg The popu- 
lation in 1949 was 10,264 

It manufactures barrel hoops, chemicals and cigars and carries 
on by water an active trade m timber and wine Eberbach was 
founded m 1227 by the German king Henry VII, who acquired 
the castle (now ruined) from the bishop of Worms 
EBERBACH, a famous Cistercian monastery of Germany, m 
the Land of Hesse, Situated near Hattenheim m the Rhemgau, 10 
mi NW of Wiesbaden Founded m 11 16 by Archbishop Adalbert 
of Mainz, as a house of Augustmian canons regular, it was be- 
stowed by him m 1131 upon the Benedictines, but was shortly 
afterward repurchased and conferred'Upon the Cistercian order 
The Romanesque church (consecrated in 1186) was despoiled 
during the Thirty Years’ War and secularized in 1863 
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EBERHARD (?— 939), duke of the Franks, brother of Con- 
rad, duke of Franconia and German king (911-918) In 915 Ebcr- 
hard supported his brother against the rebel, Henry the Fowler 1 
of Saxony, but was defeated, and when Conrad died (918), Eber- 
hard, at his brother’s wish, carried to Henry the loyal crown 
and sceptre, obtaining, however, for his support, almost complete 
independence for his own dukedom of Franconia In 938 Eber- 
hard rebelled against the new king, Otto the Great He was 
defeated and fined, and his abettors condemned to carry dogs 
through the streets of Magdeburg In the following year Eber- 
hard, allied with the king’s biother Henry and Gilbert of Lor- 
raine, rebelled again, but was surprised and slain at Andemach 
on the Rhine 

EBERHARD, surnamed Im Bart ( Barbatus ) (1445-1496), 
count and afterward duke of Wurttemberg, was bom on Dec 11, 
1445, the second son of Louis I, count of Wurttemberg-Urach 
(d 1450), and succeeded his elder brother Louis II m 1457 In 
1468 he made a pilgrimage to Jerusalem He visited Italy, became 
acquainted with some famous scholars, and m t474 married 
Barbara di Gonzaga, daughter of Lodovico III, marquis of 
Mantua In 1482 he made with his cousin Eberhard VI, count 
of Wurttemberg-Stuttgart, the treaty of Munsingen, by which the 
districts of Urach and Stuttgart into which Wurttembeig had been 
divided in 1437 were again united The country was declared 
indivisible, and the right of primogeniture established (See 
Wurttemberg ) At the diet of Worms m 1495 the emperor 
Maximilian I guaranteed the treaty, and raised Eberhard to the 
rank of duke Eberhard was one of the founders of the Swabian 
league m 1488 He gave charters to the towns of Stuttgart and 
Tubingen, and introduced order into the convents of his land, 
some of which he secularized He took a keen interest in the new 
learning and founded the University of Tubingen in 147 7 In 1482 
he agam visited Italy and received the Golden Rose from Pope 
Sixtus IV He died at Tubingen on Feb 2s, 1496 The succession 
passed to his cousin Eberhard, who became Duke Eberhard II. 

See Rosslin, Lebett Eberhards ini Barle (Tubingen, 1793), Bosscrt, 
Eberhard im Bart (Stuttgart, 1884) 

EBERHARD, CHRISTIAN AUGUST GOTTLOB 

(1769-1845), a versatile German writer, was born at Belzig, 
near Wittenberg, on Jan 12, 1769 His best works are Hann- 
chen und die Kuchlem (1822), a narrative poem in ten parts, and 
an epic on the Creation, Der erste Mensch und die Erde (1828) 
He died at Dresden on May 13, 1845 

His collected works ( Gesammelle Schrtften) appeared In 20 volumes 
in 1830-31 

EBERHARD, JOHANN AUGUSTUS (1739-1809), 
German theologian and philosopher, was bom at Halberstadt, 
Lower Saxfony, where his father was singing master at the church 
of St Martin’s, and teacher of the school of the same name He 
studied theology at the University of Halle, and took orders At 
Berhn he formed a close friendship with Nicolai and Moses Men- 
delssohn His Neue Apologte des Socrates (1772) hindered his 
preferment, but m 1774 he was appointed to the living of Char- 
lottenburg, and in 1778 became professor of philosophy at Halle 
He died on Jan 6, 1809 * 

His works include Amyntor, erne Geschichte m Brief en (Berhn, 
1782), wntten to counteract the influence of those sceptical and 
Epicurean principles in religion and morals then so prevalent m 
France, and rapidly spreading in Germany, tfber die Zeichen der 
Aufklarung enter Nation, etc (Halle, 1783), Theorie der schonen 
Kunste und Wissenschaften, etc (Halle, 1 783 , 3rd ed , 1 790) , All- 
gemewe Geschichte der Philosophic, etc (Halle, 1788, 2nd e$t with 
a continuation and chronological tables, 1796) , Versuch emer allge- 
meinen-deutschen Synonyimk, 6 vol, (Halle and Leipzig, 1795- 
1802, 4th ed, 1852-53), long reckoned the best work on the 
synonyms of the German language (abridged, 1 vol , Halle, 1802) , 
Handbuch der Aesthetik (Halle, 1803-05, 2nd ed, 1807-20), 

See F Nicolai, Gedachtnuschnfl auf J A Eberhard (Berlin and 
Stettin, 1810), K H Jordens, Lexicon deulscher Dichter und Prosais- 
ten 

EBERLEIN, GUSTAV (1847-1926) A German sculptor 
born on July 14, 1847, at Spickershausen, Hanover He studied 
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at the Academy of Nuiemberg and at Berlin undei Blaeser, a 
follower of the classicist Rauch After a visit to Rome m 1873 
where he was attracted to the Baroque he joined the group of 
sculptors ltd by Reinliold Begas In 188/ be btcrme a member 
of the Beihn acidemy, in 1893 ht wis made professor and m 
1897 he held an import rnt exhibition of his work at the Berlin 
academy His reputation rests chiefly upon his numerous pub- 
lic monuments, such as those of the emperor William I (Mann 
heim, Elberfeld and Altona') , Bismarck (Krefeld) , Richard Wag- 
ner (Berlin), Goethe (Rome), Queen Luise (Tilsit) He also 
executed religious pieces such as the groups representing the 
life of Adam and Eve, and mythological pieces such as Pygmalion 
and Galatea In 1898 he presented the Eberlein museum to 
Munden in his native Hanovei which contains a representative 
collection of Ins work In 1892 he published Am Lines Bildners 
Stelenlcbcn, Plastik, Malerei und Pocsie 
EBERLIN, JOHANN ERNST (1702-1762), German 
musician and composer, was born in Jettingen, Bavaria on March 
27, 1702, and became court organist to the prince archbishop of 
Salzburg, where he died on June ar, 1762 Most of lus compo- 
sitions were for the church (oratorios, etc ), but lie also wrote 
some important fugues, sonatas and preludes, and his pieces were 
at one time highly valued bv Mozart 
EBERS, GEORG MORITZ (1837-1898), German Egypt- 
ologist and novebst, was bom m Berlin on March r, 1837 At 
Goettingen he studied jurisprudence, and at Berlin oriental lan 
guages and archaeology He became in 1865 docent m Egyptian 
language and antiquities at Jena, and from 1870 to 1889 he was 
professor at Leipzig He had made two scientific journeys to 
Egypt, and his first work of importance, Agypten und die Bucher 
Moses, appeared in 1867-68 In 1874 he edited the medical 
papyrus (“Papyrus Ebers”) which he had discovered m Thebes 
(tr by H Joachim, 1890) Ebers earlv conceived the idea of 
popularizing Egyptology by means of historical romances Erne 
agypftsche Komgstochter (1864) had a great success His sub- 
sequent works of the same kind — Uarda (1877), Homo sum 
(1878), Die Schuiestern (1880), Der Kaiser (1881), of which the 
scene is laid in Egypt at the time of Hadrian, Serapis (1885), 
Die Nilbraut (1887) and Kleopatra (1894), were also popular 
Ebers also turned his attention to other historical periods — espe 
cially the 16th century {Die Frau Burgemetsterm, 1882, Die 
Gred, 1887)— without, fcowever, attaining the success of his 
Egyptian novels His other writings include a descriptive work on 
Egypt ( Agypten tn Wort und Bild, 2nd ed , x88o), a guide to 
Egypt (1886) and a life (1885) of his old teacher, the Egypt- 
ologist Karl Richard Lepsius He died at Tutzing, Bavaria, on 
Aug 7 1898 

Ebers’s Gciammetle Werkc appeared in 25 vols at Stuttgart (189)- 
189s) Many of his books have been translated into English For 
his life see his Die Geschtchte manes Lebens (Stuttgart, 1893) , also 
R Gosche, G Ebers, der Forscher und Dichler (2nd ed , Leipzig, 
1887) 

EBERSWALDE, a town of Germany m the Besirk of Trank- 
furt, 28 mi NE of Berlin by rail, on the Fmow canal and on the 
Bcrhn-Stettin railway pop (1949) 40,61s It received its mu- 
nicipal charter in 1237 but was sacked during the Thirty Years’ 
War_ In i747Thunngian cutlers came to the town, but the cut- 
\m Industry has died out 

About 4 jm to the north lies the Cistercian monastery of Charm 
The town has a 14th-century church, and there are also a forestry 
college and experimental station and a railwiy repair workshop 
Industries include uonfoundmg ind the making of roofing ma- 
terial and bricks 

EBfiRT, ADOLF (1820-1890), German romance philologist, 
was bom at Kassel on. June r, 1820 He was professor of romance 
languages In Marburg, and from 1862 onwards m Leipzig, where 
he died on July r, t&oo. He wrote a standard work on mediaeval 
literature, which w still Indispensable to the student and has been 
the basis of much subsequent work by later writers, AUgememe 
Geschichte derJateratur im AbetuUmcte (3 vols , 1884-87) From 
1859-A3 he edited, with F Wolf, the lahrbuch jur rotnamsche 
und tnghseke Ziteratur 

EBERT, FRIEDRICH (1870-1935), German politician, 
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was boin m Heidelberg on Nov 4, r87o, the son of an impecum 
ous tuloi He was m early recruit to the Socialist movement, 
becoming 1 fluent speaker and a first class trade union organizer, 
suffering persecution and boycott for the cause He moved to 
Hanover, and later on to Biemen, where he joined the staff of the 
local paper of the ptrty, and, having diopped his trade as a 
saddler, berame labour secretary for Bremen From 1905 Ebert 
played an important part in tlic direction of the Socialist party 
Ht entered the reichstag in 1912 A year later he became chair- 
man of the party, which at that time was torn between the Ortho- 
dox and Revisionists, Ins common sense was considered a guar- 
antee for keeping the party together 

At the oulbreak oi World War I, Ebert, deeply impressed 
by the danger of Russian victory, led the bulk of the party who 
voted for war credits His common sense repudiated the optimistic 
picihcism of Haase and his followers, who latei became the In 
dependent Socialist party He continued to strive, however, at 
home and abroad, especially at the Stockholm conference m 
June 1917, for a just peace He became leader of the Majority 
Socialists in 1916 and chairman of the budget commission of the 
reichstag in 1918 Though disapproving of the Peace of Brest- 
Litovsk, he opposed stnkes to bring about peace In Feb 1918 
he tried hard and fairly successfully to put an end to the Berlin 
strike, which threatened to become a national calamity For the 
part he played at that time he was attacked later on by the In- 
dependents as well as by the representatives of the old order 
After Ludendorff’s collapse in Sept 1918 Prince Max of Baden 
formed the first parliamentary cabinet Ebert induced his party 
to join at a time when Ludendorff’s insistence on an immediate 
demand for an armistice was already known The negotiations 
about the armistice contmued over a month The suffering work- 
ing classes began to be restless When the plans to force a great 
naval battle became known, a mutiny took place at Kiel Acting 
on Ebert’s advice, Prince Max sent Noske to Kiel who succeeded 
in re establishing order 

Ebert, knowing the historical attachment of the German people 
to monarchy, wanted a democratic parliamentary government, 
on English lines, but no republic When the organized working 
men began to follow the Independents, Scheidemann intimated 
to Prince Max (Nov 7) that the Socialists must withdraw from 
the cabinet, and that if the emperor did not abdicate by the 9th 
one of his sons, not the crown prince, should take his piace The 
emperor vacillated By the 9th the masses had got out of hand 
The monarchy collapsed, but the knowledge of the abdication 
had not the desired effect Scheidemann proclaimed the German 
republic, and Pnnce Max offered Ebert the chancellorship, winch 
he accepted He formed a provisional government consisting of 
three Independents and two Majority Socialists besides him self 
From Nov 1918 to Feb 1919 it was touch and go whether 
Germany would be a democratic country or a soviet republic 
The small group of German Bolshevists, the Spartacus Union, 
led by Karl Liebknecht and Rosa Luxemburg, insisted that Rus- 
sia’s example should be followed, while the Independents did lip 
service to democracy, but wanted to postpone the elections Ebert 
insisted on early elections for a constituent assembly, to give 
Germany a Democratic constitution For nearly two months the 
government had no power The Spartacists had armed their 
adherents and repeatedly tried to imprison Ebert and his col- 
leagues Ebert called Noske to Berlm, who succeeded in quelling 
the December and the January risings by means of quickly or- 
ganized volunteers When the struggle was over, the elections 
to the national assembly took place quietly Democracy had 
won the day, thanks to Ebert and the moderate Socialists It 
was but fitting that the assembly elected him the first provisional 
president of the German republic Ebert stuck to his post when 
the Treaty of Versailles had to be signed and later when (March 
1920), a military rising, the Kapp Putsch, took place He left 
Berlin with his government to return after the general strike 
had forced the leaders to surrender 
Ebert’s appointment as president was provisional He wanted 
to withdraw from office at the appointed time (1922) and to 
subject himself to a proper election He bowed, probably un 
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wisely from his point of view, to the wishes of the majority of 
the reichstag, including the People’s party, who asked him to 
accept office foi a second term from their hands until 1925 When 
that term drew near its end, reactionary and radical foices had 
gained Strength in Germany This was shown by the lesult of the 
general election of May 1924 But by 1925, after stabilization had 
done its work, the situation had improved considerably, there 
appeared to be quite a fair chance that Ebert, if he chose to 
stand, might be re elected 

By that time Ebert had dropped the party leadeiship He re- 
mained on friendly terms with Ins paity, but he considered him- 
self the representative of the German people as a whole He 
wielded the great but rather veiled power of the German presi 
dent with consummate tact His attitude when forming cabinets, 
and when reaching decisions was conect, constitutional and wise 
He had gamed the confidence of all persons with whom he came 
m contact He had made the office ot the president in fl uential, 
though not conspicuous This artisan who had not had the 
academic training so greatly valued m Germany succeeded m 
getting a firm grasp on foreign affairs He saw a point quickly 
and he knew how to deal with men Singularly modest and unas- 
suming, his was the dominant influence, nevertheless, in the many 
crises the German republic had to pass through in the years that 
followed the peace 

But the fact that a plain man of the people was the head of 
the state did not commend itself to the reactionary elements of 
German society A campaign of calumny was organized against 
him, accusing him of having fomented sedition and broken the 
back of the German army He was forced to bring an action for 
hbel against Herr Rothard, who had published in the Mittel- 
deutsche Zeitung a letter and footnote accusing Ebeit of treason- 
able conduct m connection with the munition workers’ strike 
in Jan 1918 Rothard was found technically guilty, but the 
judge’s finding was unfavourable to Ebert As the judge’s po- 
litical bias was scarcely denied, the public, including the cabinet 
sided with Ebert The central government and many state gov- 
ernments passed votes of confidence, the public assured him of 
their sympathy, but the strain practically killed Ebert, who had 
been suffering from repeated attacks of appendicitis He did not 
wish to be operated upon before the case was over, and then it 
was too late He died on Feb 28, 1923, at Charlottenburg 

Ebert was a very fortunate combination of the lighthearted 
spirituality and sober shrewdness of the south German He had 
faith m ideas and ideals, but he believed m action and in organi 
zation as well There was passion m him, but there was common 
sense, there was strength m him, and there was sober suavity 
He was by no means a genius towering head and shoulders above 
his fellow men He was rather one of them, sharing their feel- 
ings and their qualities so that they could trust him completely, 
being just far enough ahead of them to make them follow him, 
the true leader for an incipient democracy 

Bikliocraphy —Richard Berger, FrakltonsspaUwg « Parteiknsts 
in der deutschen Sosialdemokratie (MUnchen Gladbach, 1916) , 
Philipps, Die Ursachen des deutschen Zusammenbruchs (1918) , Die 
deutsche N ationalversammlung 1 J 1920 in ihrer Arbeit filr den Auf- 
bau des neuen deutschen Volksstaates, herausg v E Heilfron (1920) , 
Gustav Noske, Von Kiel bis Kapp (1920) , Philipp Schcidemann, Der 
Zusammenbruch (1921) , Friedrich Ebert, Entvncklungsgcschichle der 
grossen pohtischen Parteien in Deutschland (Bonn, 1922) , Adolf 
Koester, Fort mit der Dolchstoss-Legende Warum vur ipiS ntcht 
'wetierkampjen konnten (1922), Paul Kampfmeyei, Frits Ebert 
(1923) , Eduard Bernstein, Die Berliner Arbeiterbewegung 1S90-190S 
(1924) , Friedrich Lenz, Die deutsche Sosialdemokratie (Stuttgart, 

1924) , Josef Wirth, Unsere politische Lage tm deutschen Volksslaal 
(1924) , Der Dolcltstossprozess (Munich, 1925) , Friedrich Ebert, 
Gesammelte Reden u Schriften, herausg v Fntz Ebert jun (Dresden, 

1925) , Philipps, Die Geschichte enter parlamcntarischen Untersuchung 
1919-25 (1925) , Friedrich Ebert, Kampfe und Ztele Aus setnem Rath- 
lass (Dresden, 1927) , Friedrich Ebert und seine Zett Em Gcdenkwerk 
uber den ersten Prhsidenten der Deutschen Repubhk (Charlottenburg, 
1928) 

EBERT, FRIEDRICH ADOLF (1791-1834), German 
bibliographer, was bom at Taucha, near Leipzig, on July 9, 1791, 
the son of a Lutheran pastor In 1&13 he was attached to the 
Leipzig university library, and in 1814 was appointed secretary 


to the Royal hbraiy of Diesden and, in 1S27, after a shoit period 
of absence, chief hbr linn The lich resources open to him in the 
Diesden library enabled him to undertake the woik on which his t 
reputation chiefly lests, the Allganemcs biblwgraphisches Lext- 
kon (2 vols 1821-30) Tins was the first work of the kind pro- 
duced in Germany, and the most scientific published anywhere 
Ebert was a conlubutor to vanous journals and took part in the 
editing of Ersch and Gruber’s great encyclopaedia He died at 
Dresden on Nov 13, 1834, in consequence of a fall from the 
ladder m his library 

See the article in Ersch und Grubers Encyclopadte, and that in the 
Attg deutsche Btog by his successor m the post of chief librarian 
at Dresden, Schnorr von Carolsfeld 

EBERTH, KARL JOSEPH (1835-1926). bacteriologist, 
was born m Wurzburg where he studied under Albrecht von Kol- 
liker and Rudolf Virchow ( qqv ) On Aug 5, 1865, he was ap- 
pointed extraordinanus of pathology to Zurich In 1869 he be- 
came ordinarius and in 1874 ordinanat for pathology During 
1881-95 he was at Halle, where, in 1894—95, he was directoi of 
the anatomy institute 

See J Page, Biographisches Lexikon hervorragender Aerztc (Vienna, 
1901), Cenlralbl f allg Path u Path Anat , vol 39, p 226 (1937) 

EBERWEIN, TRAUGOTT MAXIMILIAN (1775- 
1831), German violinist and composer, was born at Weimar on 
Oct 27, 1775 He became a member of the court orchestra at 
Rudolstadt in 1797 and, in 1817, was made Kapellmeister He had 
a part in the inception of the music festivals m Germany He 
composed operas, cantatas, concertos, quartets, a mass and a 
symphome concertante, of which the two operas Claudme von 
Vtlla Bella and Der Jahnnarkt von Plunder swetle were most widely 
known 

Eberwein died at Rudolstadt on Dec 2, 1831 

EBINGEN, a town of Germany, in the Land of Wurttem- 
berg-Hohenzollern, on the Schnuecha, a left-hand tributary of 
the Danube, 37 mi W of Ulm by rail It manufactures velvets, 
knitted goods and precision tools Pop (1949)14,722 Ebingen 
became a town in 1228 and part of Wurttemberg m 1805 

EBIONITES (Heb ojv?# "poor men”), a name given to the 
ultra-Jewish party in the early Christian church It is fust met 
with in Irenaeus (Adv Haer i, 26, 2), who sheds no light on the 
origin of the Ebiomtes, but says that while they admit the world 
to have been made by the true God (in contrast to the Demiurge 
of the Gnostics), they held that Chns’t was a miraculously en 
dowed man, and rejected Paul as an apostate from the Mosaic lav 
to the customs and ordinances of which, including circumcision, 
they steadily adhered A similar account is given by Hippolytus 
{Haer vn, 35), who invents a founder named Ebion Origen 
{Contra Celsum, v, 61, In Matt tom xvi, 12) divides the 
Ebiomtes into two classes according to their acceptance or rejec- 
tion of the virgin birth of Jesus, but savs that all alike reject the 
Pauline epistles This is confirmed by Eusebius, who adds that even 
those who admitted the virgin birth did not accept the pre exist- 
ence of Jesus as Logos and Sophia They kept both the Jewish 
Sabbath and the Christian Lord’s day, and held extreme mil- 
lenanan ideas in which Jerusalem figured as the centre of the 
coming Messianic kingdom Epiphanms with hi» customary con 
fusion makes two separate sects, Ebiomtes and Nazarenes , both 
names refer to the same people (the Jewish Christians of Syria), 
the latter going back to the designation of apostolic times (Acts 
xxiv, 5), and the former being the term usually applied to them 
in ecclesiastical literature of the 2nd and 3rd centuries 

The origin of the Nazarenes or Ebiomtes as a distinct sect is 
very obscure, but may be dated with much likelihood ftjm the 
edict of Hadrian which m 135 finally scattered the old church of 
Jerusalem While Christians of the type of Aristo of Pella and 
Hegesippus, on the snapping of the old ties, were gradually 
assimilated to the great chuich outside, the more conservative 
section became more and more isolated and exclusive “It may 
have been then that they called themselves the Poor Men, prob- 
ably as claiming to be the true representatives of those who had 
been blessed in the Sermon on the Mount, but possibly adding 
to the name other associations ” Out of touch with the mam 
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stream of the church they developed a new kind of phansaism 
Doctnnally they stood not so much for a theology as for a refusal 
of theology, and, rejecting the practical liberalism of Paul, be 
came the natural heirs of those early Judaizers who had caused 
the apostle so much annoyance and trouble Though there is in- 
sufficient justification for dividing the Ebionites into two separate 
and distinct communities, libelled respectively Ebionites and 
Nararents, we have good evidence, not only that there were giades 
of Christological thought among them, but that a considerable 
section, at the end of the 2nd century and the beginning of the 
3rd, exchanged their simple Judaistic creed for a strange blend of 
Essemsm, Gnosticism — as in the Clementine literature (q v ) of 
the 3rd century — and Christianity 

See W Beveridge, nrt “Ebionism" in Hastings Encyclopaedia of 
Religion and Elina, with refs, articles “Ebiomtcn,” “Elkasnten ” 
“Clemcntincn,” in Herrog-Hauck, ReaUnzyclopadie with refs , B J A 
Hort, Judaistic Christianity (still valuable) , Harnack History of 
Dogma (Eng tr , vol 1) , Lightfoot, “St Paul and the Three” in 
Commentary on Galatians Ottlcy, Doctrine of the Incarnation, pt hi, 
§ 2 , and the general church histones 

EBNER-ESCHENBACH, MARIE, Fretfrau von (1830- 
1916), Austrian novelist, was bom at Zdislaui in Moravia, on 
Sept 13, 1830, the daughter of a Count Dubskv She lost her 
mother in early infancy, but received a careful intellectual train 
ing from two stepmothers In 1848 she married the Austrian 
captain, and subsequent field marshal, Moritz von Ebner-Eschen- 
bach, and resided first it Vienna, then at klosterbruck, where 
her husband had a military charge, and after i860 again at Vienna 
Her first essay was with the drama Maria Stuart m Schottland, 
which P E Devnent produced at the Karlsruhe theatie in i860, 
but she found her true sphere in narrative Commencing with 
Die Prmzcssm von Banahen (1872), she graphically depicted m 
Bosena (1876, 4th ed 1899) and Das GememdeUnd (1887, 4th 
ed 1900) the suiroundings of her Moravian home, and m Lotti, 
die Vhrmachenn (1883, 4th ed 1900), Zwet Comtessen (1885, 
5th ed 1898, Eng trans 1893), Unsuknbar (1890, 5th ed 1900) 
and Glanbcnslos? (1893) the life of the Austrian aristocracy m 
town and country Later books are Neue Erzahlungen (1881, 3rd 
ed 1894), Aphortsmen (1880, 4th ed 1895), Parabeln, Marchen 
und Gidichte (2nd ed 1892), Aus Spatkerbsttagen (1901) and 
Agave (1903) Frau von Ebner Eschenbach’s wit and masterly 
character-drawing give her a foremost place among the German 
writers of her time She died in Vienna on March 12, 1916 

See A Bcttelheim, 1 Mane von Ebner Eschenbach und Julius Roden- 
berg," Deutsche Rundschau Jahrg 46, pp 6-23 (Berlin, 1920), A 
Bcttelhelm, Mane von Ebner Eschenbach’s Wirken und Vermachtnts 
(Leipzig, 1920) 

EBONITE, a substance manufactured by over-vulcanizing 
rubber Pure rubber is mixed with about 40% of sulphur by 
rolling, and the resulting mass heated for from six to ten hours 
at a temperature of 150° The valuable material thus obtained 
is a non-conductor of electricity and resists many chemical re- 
agents (See Rubbrr Production and Manufacture ) 

EBONY, the wood of trees of the genus Diospyros (family 
Ebenaceae), widely distributed in the tropical parts of the world 
The best kinds are very heavy, deep black, and consist of heait- 
wood only On Account of its colour, durability, hardness and 
susceptibility of polish, ebony is much used for cabinet work and 
inlaying, pianoforte keys, knife handles and turned articles The 
best Inifian and Ceylon ebony is furnished by D Ebenum, which 
grows hi abundance throughout the flat country west of Tnncoma- 
lee in Ceylon The tree is distinguished bv the inferior width 
of its trunk, and its jet-black, charred-looking bark, beneath 
which t&o wood is perfectly white until the heart is reached The 
wood is stated to excel all other varieties in the fineness and in- 
tensity of its dark colour Although the centre of the tree alone 
is employed, reduced-logs 1 to 3 ft m diameter can readily be 
procured Much of the East Indian ebony is yielded by D 
mdanoxylon (Coromandel ebony) a large tree attaining a height 
of 60 to 80 ft , and 8 to TO ft in circumference, with irregular 
rigid branches and oblong or Oblong lanceolate leaves The wood 
of D tomeniosa, a native of north Bengal, is black hard and 
of great weight D monim, another Indian species, produces 


a yellowish grey soft but durable wood D quaesita is the tree 
from which is obtained the wood known in Ceylon as Calmnanier 
Its closeness of gram, great hardness and fine hazel brown colour, 
mottled and striped with black, render it valuable for veneering 
and furniture making D dendo, a native of Angola, is a valu- 
able timber tree 25 to 35 ft high, with a trunk 1 to 2 ft 111 
diameter The heart-wood is very black and hard and is known 
as black ebony, also as billet-wood, Gabun, Lagos, Calabar or 
Niger ebony What is termed Jamaica or American ebony, and 
the gieen ebony of commerce, is produced by Brya Ebenus, 
a leguminous tiee or shrub having a trunk raielj more than 4 m 
in diameter, flexible spiny blanches, and orange yellow, sweet- 
scented flowers The heart-wood is uch dark brown, heavier than 
water, exceedingly hard and capable of receiving a high polish 

Ebony was among the articles of merchandise brought to Tyre 
(.Ezekiel xxvii, 15), and Herodotus states (111, 97) that the Ethi 
opians every three years sent a tribute of 200 logs of it to Peis'd 
By the ancients it was esteemed of equal value for durability 
with the cypress and cedar (see Pliny, Nat Hist xn, g, xvi, 79) 
According to Solinuj ( Polykistor , Paris, 1631), it was employed 
by the kings of India for sceptres and images, also, on account 
of its supposed antagonism to poison, for drinking cups The 
hardness and black colour of the wood appear to have given rise 
to the tradition, alluded to by Southey ( Thalaba , 1, 22), that the 
tree produced neither leaves nor fruit, and was never seen es 
posed to the sun 

EBRARD, JOHANNES HEINRICH AUGUST (1818- 
1888), German theologian, was bom at Erlangen on Jan 18, 1818 
Educated in his native town and at Berlm, he became Prtvatdo 
cent at Erlangen (1841) and then professor of theology at Zurich 
(1844) From 1847-61 he held a similar post at Erlangen, where 
in 1875 he became pastor of the French reformed church His 
chief works were Christltche Dogmatik (2 vols, 1851), lorle 
stmgen uber prakttsche Theologte (1864), Handbuch der Christ 
Kirchen- u Dogmengesch (4 vols 1865-66), Apologettk (1874- 
75, Eng trans 1886) He also edited and completed H Ols- 
hausen’s commentary, himself writing on the Epistle to the 
Hebrews, the Johannme Epistles and Revelation He died at Er- 
langen on July 33, 1888 

EBRO (anc Ibesus or Hiberus), the only one of the five 
great rivers of the Iberian peninsula which flows into the Medi- 
terranean The Ebro, approximately 575 mi in length, nses at 
Fontibre, a hamlet among the Cantabnan mountains, m the 
province of Santander, at Reinosa, 4 mi E , it is joined on the 
nght by the Hijar, and thus gams considerably m volume It 
flows generally east by south through a tortuous valley as far as 
Miranda de Ebro The chief cities on its banks are Logrono, Cala- 
horra, Tudela, Saragossa and Caspe Near Mora m Catalcfaia it 
forces a way through the coastal mountains and, passing Tortosa, 
falls into the Mediterranean about 80 mi S W of Barcelona It 
drains an area of nearly 32,000 sq mi Its principal tributaries are 
— (nght) the Jaldn with its affluent the Giloca, the Huerva, Aguas, 
Martin, Guadalope and Matarana, (left) the Ega, Aragon, Nela, 
Gallego and the Segre with its system of confluent rivers The 
Ebro and its tnbutaries have been utilized for lmgation since the 
Moorish conquest, the main stream becomes navigable by small 
boats about Tudela, but seafaring vessels cannot proceed farther 
than Tortosa The great Imperial canal begun under the emperor 
Charles V, proceeds along the right bank from a point about 3 mi 
below Tudela, to El Buigo de Ebro, 5 mi below Saragossa, the 
irrigation canal of Tauste skirts the opposite bank for a shorter 
distance, and the San Carlos or New canal affords direct com- 
munication between Amposta at the head of the delta and the 
harbour of Los Alfaques 

EBROIN (d 681), Frankish “mayor of the palace,” was a 
Neustnan and wished to impose the authority of Neustria over 
Burgundy and Austrasia In 656, at the moment of his accession 
to power, Sigebert III, the king of Austrasia, had just died, and 
the Austrasian mayor of the palace, Gnmoald, was attempting 
to usurp the authority The great nobles, however, appealed to 
the king of Neustria, Clovis II, and unity was re established 
But in snlte of a verv firm oollcv Ebrnin was imaMn in -mdintnln 
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Lhis unity, and while Clotaire III, son of Clovis II, reigned in 
Neustna and Burgundy, he was obliged in 660 to give the Aus 
trasians a special king, Childenc II, brother of Clotaire III, and 
a special ma>or of the palace, Wulfoald His efforts to maintain 
the union of Neustna and Burgundy were opposed by the great 
Burgundian nobles, who rose under St Leger (Leodegar), bishop 
of Autun, defeated Ebrom, and interned him m the monastery of 
Luxeuil (670) Soon, however, Leger was defeated by Wulfoald 
and the Austrasians, and was himself confined at Luxeuil in 673 
Ebroin and Leger then left the cloister Each looked for support 
to a different Merovingian king, Ebroin even proclaiming a false 
Merovingian as sovereign Leger was besieged m Autun, was 
forced to surrender and had his eyes put out, and, on Oct 12, 678, 
he was put to death after undergoing prolonged tortures The 
church honours him as a saint After his death Ebrom became 
sole and absolute ruler of the Franks, imposing his authority over 
Burgundy and subduing the Austrasians, whom he defeated in 
678 at Bois du-Fa>, near Laon He was assassinated in 681 

See Liber htslonae Francorum, edit by B Krusch, in Mon Germ 
hilt script rer Merov vol 11, Vita sanctt Leodegartt, by Ur sinus, a 
monk of St Maixent (Migne, Patr Latina, vol xcvi) , “Vita metnca” 
m Poetae Latim aevi Carolim, vol m (Mon Germ Inst) , J B Pitra, 
Histoire de Saint Ltger (1846) , and J Friedrich “Zur Gesch des 
Hausmeiers Ebroin,” in the Proceedings of the Academy of Munich 
(1S87, pp 4.2-61) 

EBURACUM or EborAcum (probably a later variant), 
Roman name of York (q v ) in England Established about 
75-80 as fortress of the Ninth legion and garrisoned (after the 
annihilation of that legion about ad 118) by the Sixth legion, 
it developed outside its walls a town of civil Me, which later 
obtained Roman municipal rank and in the 4th century was the 
seat of a Christian bishop The fortress and town were separated 
by the Ouse On the left bank, where the minster stands, was 
the fortress, of which the walls can be partly traced At the west 
corner a bastion of the 4th century type (the so called Multang- 
ular Tower) survives, while at the east corner an internal tower of 
earlier date has been uncovered The municipality occupied the 
nght bank near the present railway station The place was im- 
portant for its garrison and as an administrative centre The 
name is preserved in the abbreviated form Ebor m the official 
name of the archbishop of York, but the philological connexion 
between Eboracum and the modern name York is doubtful and 
has probably been complicated by Danish influence (S N M ) 
ECA DE QUEIROZ, JOSE MARIA (1843-1900), Por- 
tuguese novelist, was bom at Villa do Conde, his father being a 
retired judge Entering the consular service m 1872, he went to 
Havana, and, after a tour m the United States, was transferred 
two years later to Newcastle on-Tyne and in 1876 to Bnstol In 
1888'he became Portuguese consul-general in Paris and died there 
in 1900 

Queiroz in 1870, in collaboration with Ramalho Ortigao, wrote 
a sensational story, The Mystery of the Ctnlra Road, but the 
first publication which brought him fame was The Farpas, a series 
of satirical and humorous sketches of various phases of social 
life At this period French literature and French politics inter- 
ested Queiroz profoundly, while he ignored the belles-lettres of 
his own country and its pubhc affairs He founded the Portuguese 
Realist-Naturalist school, of which he remained for the rest of 
his life the chief exponent, by a powerful romance, The Crime of 
bather Amaro, written in 1871 at Lema but only issued in 1875 
Dunng a stay in England he produced two masterpieces, Cousin 
Basil and The Mnas, b'R they show no tiacis of English influ 
cnee, nor again arc they French ,n tone, for hi-. di-,illu=.ionmenl 
progressed and wa<- comp'.e ed when he \ ent lo Pan-, and had to 
Inc under the regime 01 the Third Republic Sealing at Ncuilh, 
the noiehst became chronicler, cutic and letter writer a-, well 
ai d in all the->c capacities Queiroz dnplavid a spoilt anei Lv , power 
and aru-v’c finish uncq ulled m the hteiaturc of his country nine 
the death 01 Garrett Mans of his pages dcscriplne of natural 
steners such for m^t incc as the episode of tne return 1.0 Torn.es 
m Tin City <nd the 1 foun'ini*, ire classic examp'cs ol Fui'u 
guese pro=e He manifested a predilection lor middle-class *vpe- 


conditions 

Queiroz also wiote a number of shoit stories, some of winch 
have been printed m a volume undei the title of Contos The gems , 
of this remarkable collection are perhaps The Peculiarities of a 
Fair haired Girl, A Lyric Poet, Josi Matthias and The Corpse 

One of Queiroz’s romances and two of his short stories have 
been published m English An unsatisfactory version of Cousin Basil, 
under the title Dragon's Teeth, appeared at Boston, USA, m 1889, 
while Sweet Miracle has bad three editions m England and one in 
America, and there is also a translation of 0 Defunto (The Corpse ), 
under the name ol Our Lady of the Pillar See J Peieira de Sampais 
A Geracdo Nova — Os Novellistas (Oporto, 1886), and Senhor Batalha 
Reis’s preface to some prose fragments of Queiroz edited by him and 
named Prosas Barbaras (Oporto, 1903) 

ECARTE (Fr “separated,” “discarded”), a game of cards, 
invariably played for a stake It was probably first played in 
Paris, m the first quarter of the 19th century It is one of a 
family of “short” games developed from tnomphe or trump (also 
called French-ruff), and is related to the American euchre, the 
British Napoleon 

The play is two hand, though three players frequently partici 
pate by chouette (qv) The pack of 32 cards is used, the cards 
of each suit ranking K (high), Q, J, A, 10, 9, 8, 7 Five caids 
are dealt to each player, in rounds of two and three at a time 
or vice versa The nth card is turned up for trump If it is a 
king, dealer scores one point Aftei looking at his hand, non- 
dealer either stands or proposes If he stands, the cards are 
played forthwith If he proposes, dealer may refuse, equivalent 
to standing, or accept In the latter event, each player discards 
as many cards as he wishes (nondealer must discard at least 
one, dealer may discard none) and the dealer then gives each 
in turn enough cards from the pack to restore his hand to five 
Repeated proposals and acceptances may be made, but when 
the pack is exhausted the hands must be played The card 
turned for trump is never changed, it fixes the trump for that 
deal Either player holding the king of trumps may score one 
point by showing it before the opening lead 

Nondealer invariably mate the first lead Each lead requires 
the other hand to follow suit if able, and also to win, if able 
A trick is won by the higher trump if any is played, otherwise 
by the higher card of the suit led The winner of a trick leads 
to the next The object of play is to wm three or four tricks, 
counting one point, or all five tricks (vole), counting two If the 
original hands are played, and the one who stood fails to take 
three tricks, his opponent scores two points (for three, four, or 
five tricks) Game is five points 

Skill at £cart£ consists chiefly in (a) judgment when to play, 
(b) inferences as to the adverse cards after a proposal has been 
accepted The first matter has been reduced to a complete cal- 
culation of the jeux de rhgle (regulation hands) that have at 
least a 2 r chance to wm three tricks The following table is 
condensed from Traiti de L’Ecarte, by Emile Dormoy 

JEUX DE REGLE (for nondealer) 


Plain suits 

xst 

2nd 

3rd 

A Hands with 

K A 

• K 

K 

no trumps 

Q J 

K 

K 


Q. J 

Q J 

K 


K Q 

K 

Q 


K, J 

K, J 

Q 

B Hands with 

K, Q, 7 

K 


one trump 

K, 8, 7 
Q, J. A 
K, A 
Q, J 

Q, J 

K 

J 

K ,7 

K. 7 

Q, A 



K,Q 

Q 

7 


K, \ 

K 

7 


K, 7 

K 

A 


K 

O T 

K 

9 , 8 

T 
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C Hands with k, 7 9 

two tiumps 8 Q, 10 



D Hands wiLh 8, 7 

three trumps 8 9 


E Any hand with four or five trumps 


The first card listed m each hand is the correct opening lead 

See Ch Van -1 emc ct Louis Delanoue, "lraitf du jib de l t carte 
(Paris, 1845), ti instated m Bolin's Handbook of Games (1850) 
“Cavendish Tin Laws of £cartc, adopted by the Turf Club , with a 
Treatise on the Game (London, 1878) Pocket Guide to Ecaiti 
(1807) and £,mi!< Dormoj, Trait e de L’icarti (Paris) 

ECBATANA (Old Persian Hangmatana) situated at the foot 
of Mount Orontes (Alwand), was the capital of Media and the 
summer residence of the Vhaememan kings, being afterwards 
also the Parthian capital According to the Greeks (eg, Herod- 
otus, i, 96 ff ), it was founded by Deioces the Mede, but it 
appears to be mentioned m an inscription of Tiglath-Pileser I, 
who was much earlier Though surrounded by seven walls and 
possessing a citadel that was it the same time a treasure house 
it was captured bv Cyrus from Astvages in 550 bc, and was 
taken from the last Acliarmennn by Alexander in 330 bc 
Among the Achaemenian relics found m the city in recent times 
is 1 trilingual inscription m which Artaxerxes Mnemon celebrated 
the building of a pahee The Lcbatana at which, according to 
Herodotus (111, (14), Cambvses died, is probably a blunder for 
Hamath 

See Perrot and Chipiez, History of Art in Persia (Eng trans 1892) , 
M Diculnioj, L' 1 rt antique de la Peise, pt 1 (1884), J de Morgan, 
Mission sucntihqtu 1 n Perse, 11 (1894), W Gugcr and E Kuhn 
Grundttss dcr Iramschet Philotogte, it (1896-1901) See also Hamad an 
and Pci si* Hiitory (R Lev) 

ECCARD, JOHANN (.1553-1611), German composer of 
church music, was born at Milhlhausen, Thuringia, in 155, He 
studied at Munich under Orlando Lasso m whose company he is 
said to have visited Pans In 158,, he became assistant conductor, 
and m 1599 conductor, at Konigsbcrg, to Georg rrtednch, mai 
grave of Brandenburg Anspach, and in 1608 he was called bv the 
elector Joachim Enedrfch to Berlin as chief conductor He died at 
Komgsberg m ifiir Eccard’s works consist exclusively of vocal 
compositions, such as songs, sacred cantitas and chorales for four 
or five and sometimes for seven, eight, or even nine voices Their 
polyphonic structure is remarkable At the same time his works 
are instinct with a spirit of true religious feeling Eccard and his 
school are connected with the history of the Reformation and 
‘ Ein' feste Burg’ is only one of many Lutheran hymns for which 
he provided memorable settings 

See K G A von Wwtcrfeld, Der Evangelvtche Rirchengesatig 
(1843) , and G Rcichmann, Joh Records wltfiehe TVerke (Herdclbcrg, 
rg») 


ECCELINO DA ROMANO (1194-1250), C.hibelline 
leader, and suppftter of the emperor Frederick II, was born on 
April 15, 1194, of a German family settled in Italy in the first 
half of the 1 ith century They were lords of Romano, ntar Padua 
In raafi, at the head of a band of Ghibelhnes, Eccehno seized 
Verona afid became podcstH of the citv He lost Verona, but re- 
gained it m taro, and 111 i_-a F-ederick II o- ued 1 c'’ irt L r ion- 
twraiug him m ins po'-M c-ions Ip 1 ,9-,- the emperor ea.e lnm 
the fov wnmen* of \iccnn Padua -ml IAms.,, ~ nf i on \ os 
1237 he 'lured m tLe victory over ihc Lin brxK ac Coru.n.ova 
Ip 1:30 hr maided Fiedernks naiuril c'-> gh n, '■ilv ggu, 

1 - ,9 was appointed impcnal vn ir of 'he > 1 irch 01 Treviso, hu 
m the ‘.ame vear was Mfomrpumca^d bv Pope Gicgon 1\ 
Viter Fredt rick’s death 011550 ne supposed ms son, me German 
kme P mrad IV His cruel' it? had howevt 1 arous d gtncril dis 
RU', nd m 1354 he wa, aga.n cxcommunieati d In 125ft Pope 
V» xjru’er H proJ-'imed 1 crusade rgamst him, which lid 
k ' ] .irjib **hun of 7 ta\?!ina Fifelmo lo»t PidiHj but on 


Sept 1, 1358, he defeated his enemies at Torricella At Cassano 
on Sept 27, 1259, Eccehno was wounded and taken prisoner En 
raged at his capture, he tore the bandages from his wounds, re 
fused to take food and died at Soncmo on Oct 7, 1259 In the 
following year his brother Albert was put to death, and the 
Romano family became extinct Eccehno, sometimes called the 
tyrant, acquired a reputation for cruelty that gained him a place 
m Dante’s Infuno, but his unswerving loyalty to Frederick II 
contrasts favourably with many of his contemporaries Eccelmo 
is the subject of a novel by Cesare Cantu and of a drama by 
J Eichendorff 

See J M Gittermann, Ezzelmo da Romano (Fieiburg, 1890) , S 
Mitis, Storm d' Ezzelmo IV da Romano (Maddaloni, 1896) , and 
F Stieve, Ez»elino von Romano (Leipzig, 1909) Sic also Hampc, 
Mittelalt Geschichte (1922) 

ECCENTRIC, from two Greet words, meaning literally 
“out from the centre,” and thus used to connote generally 
any deviation from the normal In ancient astronomy the word 
denotes a circle lound which a body levolves, but whose centre 
is displaced from the visible centre of motion In early times the 
ellipses m which the planets revolve around the sun as focus 
could not be distinguished from circles, but the unequal angular 
motion due to ellipticity was observed A point, however, can be 



;o reciprocating motion ai 


found on the major axis of the ellipse (namely the empty focus) 
such that the angular velocity of the planet about it is nearly 
constant It was therefore supposed that the deferent of the 
epicycle of the planet moved uniformly in a circle about this 
poiht For eccentric angle see Ellipse 

In engineering, an eccentric is a disc mounted out of qjatre 
on a shaft, to give reciprocating movement to a lever, it is an 
agent much used m stetm engines and other mechanisms It is 
fixed with a key or sciew on to the crankshaft and moves the 
valve rod to and fro to control the flow of steam and the exhaust 
Using two eccentrics with link-motion, the engine can be reversed, 
and the steam used expansively eg, m locomotives, when a 
good rate of speed has been reached A reversing eccentric is one 
with a slotted fitting whereby it can be moved in relation to the 
shaft, thus reversing the action of the valve to run the engine in 
the opposite direction This is but little used, however, the link 
motion having preference Eccentrics are also fitted on the popu- 
lar drop valve steam engines, being located then on a shaft run- 
ning p irallel with the cylinder An eccentric is often employed 
.0 iii)-k l pump and operate tin slide s 01 regain machines such 
is iho e tm shiirim, md punching Encitrirs aic Lied to work 
tin 1 n s or powuful 101k u d stone cru-hers, and to dose quick- 
aclmg rh-.ips a 1 uh imih.niims n it check slipping 

ECCHELLENSIS (01 FcucLif vsis ■ ABRAHA M ( c 
1600-1664 1 a karnal Marom'e was ho-n at 1 eke! 'tyria Tcm- 
cated at Rome he became proftssor of Arilnc and ^vmc m the 
1 ollege of Ihc Prop iganan it Rome and in profe^or at the 
College de France ]n\ iled to t ike part m (he preparation of an 
Arabic xersion ot the Bible 1 cclicllen-i' icturnec' in 1652 '0 
Rome where he died Of his Latin Im-litmus 01 \raoic worki 
the most important w,as the Chmneon Oriental of Ibnat-Rahib 
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(Pans, 1653), a history of the patriarchs of Alexandna With 
Giovanni Borelli he wrote a Latin translation of the 5th, 6th and 
7th books of the Comes of Apollonius of Perga (1661) He also 
published Eutychms vindicatus, sive Responsio ad Stldent Orig- 
mes (Rome, 1661) To Le Jay’s polyglot Bible he contributed the 
Arabic and Latin veision of Ruth and the Arabic version of the 
third book of Maccabees 

ECCLES, JOHN (1650-1735), English composer, son of 
Solomon Eccles, from whom he learned music Beginning about 
1681, he wrote music for the theatre for two decades, contributing 
music to moie than 40 plays during that period He became a 
member of the king’s band in 1694 and master in 1700 He won 
second prize in a competition for the best composition to Con- 
greve’s “Judgment of Pans," wrote music for Queen Anne’s coro- 
nation and published a collection of his own widely popular songs 
He died on Jan 12, 1735, at Kingston m Surrey 

ECCLES, SOLOMON (1618-1683), English musician and 
Quaker, was bom m London in 1618 Beginning about 1647 he 
taught and composed music He became a Quaker about 1660, 
and, because music was considered inconsistent with the tenets of 
Quakerism, publicly burned all his instruments and music books 
on Tower Hill Taking up the trade of shoemaking, he began a 
somewhat spectacular personal crusade against what he considered 
to be the evils of his time His extravagant course of action, which 
included violent protests in “popish” churches and walks through 
the streets unclothed with a brazier of burning brimstone 011 his 
head, indicated an unbalanced mind and led to numerous floggings 
and periods of imprisonment In 1671 he went to the West Indies 
with a missionary group of Friends led by George Fox The fol- 
lowing year he travelled to New England and was reportedly 
banished after his arrest in Boston In Barbadoes m 1680, he was 
prosecuted for sedition and blasphemy and later expelled from 
the colony He is believed to have returned to his musical interests 
m later years and is credited with certain contributions to the 
“Division Violm ” He died on Feb n, 1683, and was buried at 
Spitalflelds 

ECCLES, a municipal and parliamentary borough of Lan- 
cashire, Eng , 4 mi W of Manchester, of which it forms practically 
a suburb Pop (1951) 43,927 Area 53 sqmi It lies on the 
north bank of the Manchester Ship canal 

Before the Reformation the monks of Whalley abbey had a 
grange there at what is still called Monks’ hall, and in 1864 
many thousands of silver pennies of Henry III and John of Eng- 
land and William I of Scotland were discovered near the spot 
From early times "wakes” were held at Eccles, and bullbaiting, 
bearbaiting and cockfighting were carried on Under Elizabeth I 
these festivals were abolished but were revived under James I 
and maintained until late in the 19th century The church of St 
Mary, believed to date from the 12th century, has been much re- 
stored There are several modem churches and chapels and a 
town hall Among a variety of industries the chief are engineering 
and metalworking Eccles cakes, made of pastry with currants, 
have a wide reputation The town was incorporated m 1892 
Eccles and the borough of Swinton and Pendlebury form the bor- 
ough constituency of Eccles, which returns one member 

ECCLESFIELD, township, Wortley rural district, Pemstone 
parliamentary division, West Riding of Yorkshire, Eng , 5 mi N 
of Sheffield Pop (1954 est ) 30,150 The church of St Mary is 
Perpendicular on a Norman foundation , it contains excellent wood- 
work and formerly bore the familiar title of the “Minster of the 
Moors ” Ecclesfield was the seat of a Benedictine priory in the 
12th century which passed to the Carthusians in 1386 Theie 
are coal mines, paper mills and iron foundries, file and tool fac- 
tories ard blnv k a«d ficorick chav work* 

ECCLESHALL, a market to a a in the Stafford and Stoic 
farlnmcntai) division of •sufiord^hirc Eng, 7 mi N \\ 01 Stal- 
ford bj load Pop (1051! of town 1 3-,o, ot palish 4 "40 Holv 
Tnnit} thuren is princmallv Eadv Lngh-h and his line Mined 
class Several b -hop- 0 Lichlicld am buuea (.Imre is EceleshMl 
castle \ as the cpiscop il residence fiom thr 1 0 th ci ntnrv unt l 1 h6- 
Of the old radlc om> th vilb uulosinj the no.u rcrnui' the 
ma 1 hi dding brire lehinvtlv modern Eccle lull though chiefly 


residenti d and agricultural with a livestock market, lias a few light 
industries including the manufacture of clothing and agnculturil 
implements « 

ECCLESIA, the general assembly of freemen m Athens * 
(bcxAijona) In the pnmitive state the lung was absolute, though 
his gieat nobles in council (see Boule) were able to influence 
him considerably I11 the earliest times the free people, t e , the 
fighting force of the state were called together to ratify the 
decisions of the king In Athens, as in Rome, where the Plebs 
obtained the codification of the laws (the Twelve Tables), it 
was owing to the growing power of the people meeting in the 
agora that Dracon wis entrusted with the task of publishing a 
code of law 

The precise poweis which Solon gave the people are not 1 nown 
The executive powei (see Archon) was still vested in the Eupat- 
rid class (sec Eupatridae) It seems that, though the officials 
of the state weie still Eupatnd, the Ecdesia elected those of the 
Eupatnds whom they could trust, and had the nght of criticizing 
their official actions Solon admitted the Thetes (see Solon) to 
the Ecclesia, thus recognizing them as citizens Under Cleisthenes 
(q v ) the Ecclesia remained the sovereign power The relation 
of Boule and Ecdesia in the Cleisthenic democracy was of the 
greatest importance The Ecclesia alone, a heterogeneous body 
of untrained citizens, could not have drawn up intelligible meas- 
ures, the preliminary drafting was done by the Boule (q v ) In 
the 5th century the functions of the Ecdesia and the popular 
courts of justice were increased by the exigencies of empire At 
the beginning of the 4th century b c the system of payment was 
introduced (see below) Under Roman rule the powers of the 
Ecclesia and the popular courts were much diminished They still 
assembled to elect strategt, and, under Hadnan, had some small 
judicial duties, but as a governing body the Ecclesia died when 
Athens became a cvmtas hbera under Roman protection 
Constitution and Functions — Throughout the period of 
Athenian greatness the Ecclesia was the sovereign power The 
regulai place of meeting was the Pnyx From the 5 th century it 
met sometimes m the theatre, which in the 3rd century was the 
regular place Special meetings were held at times at Peiraeus 
Certain meetings, however, for voting ostracism (qv) and on 
questions affecting individual status took place m the agora 
Meetings were (r) ordinary, (2) extraordinary, and (3) con- 
vened by special messengers (kunat sunkletoi and katakletoi), 
these last being called when it was desirable that the country 
people should attend At ordinary meetings the attendance was 
practically confined to Athenian residents According to Ans- 
totle there were four meetings in each of the prytanies , probably 
only the first of these was called Kuna In the kuna ekklesta of 
each month took place the Eptchetrotoma (monthly inquiry) of 
the state officials, and if it proved unsatisfactory a tnal before 
the Hehaea (supreme court) was arranged, the council reported 
on the general security and the corn supply In the sixth prytany 
of each year at the kuna ekklesta the question whether ostracism 
should take place that year was put to the vote On occasions of 
sudden importance the herald of the council summoned the people 
with a trumpet, and sometimes special messengers were despatched 
to “bring in” the country people ( katakaletn ) 

All Athenians over the age of 18 years were* eligible to attend 
the assembly, save those who for some reason had suffered 
atunta (loss of civil rights) The introduction of pay, which be 
longs to the early years of the 4th century, was a device to secure 
a larger attendance The rate rose from one to two obols and then 
to three obols, while at the time of Aristotle it was one and a half 
drachmas for the kuna ekklesta and one drachma for other meet- 
ini'-, • 

Procedure — The 'lrociuhrig- opened with formalities the 
purification the curse against aU who should deceive the people, 
the ituort a= to the weather omens The assembly was always 
dismissed ,f there were thunder, ram or an eclipse These formal- 
ities over the Pr idnus con niuninii d the probouleuma of the 
council, without which 'he Euloii rould not debate This rec- 
ommendation cithu aubi vited cl' Unite proposals or merely 
brought the agenda before the asscmblv It explained the husmess 
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in hand, winch otherwise must often have been beyond the grasp 
of a miscellaneous assembly After the reading, a preliminary 
vote was taken on the question whether the council's repoit 
should be accepted en bloc If it was decided to discuss, the 
herald called upon people to speak Any person, without distinc 
tion of age or position, might obtain leave to speak, any member 
of the assembly (i) might propose an amendment, (2) might 
draw up a new resolution founded on the principal motion, (3) 
might move the rejection of the motion and the substitution of 
another, (4) might bring m a motion asking the council for a 
lecommendatiou on a particular matter, (5) might petition the 
council for leave to speak on a given matter to the assembly 
Voting usually was by show of hands and the decision of the 
assembly had absolute validity These decisions weie deposited 
m the Metroon where state documents were preserved , peculiarly 
important decrees were inscribed also on a column ( stelC ) erected 
on the Acropolis The power of the council was far from suffi- 
cient The real check on the v agarics of amateur legislators was 
the graphs paranomon Any man was at liberty to give notice 
that he would proceed against the mover of a given lesolution A 
trial in a Hehastic court was then arranged, and the plaintiff had 
to prove that the resolution m question contravened an existing 
law If this contention was upheld by the couit, the resolution 
was annulled and the defendant had to appear in a new trial for 
the assessment of the penalty, which was usually a fine Three 
convictions under this law involved a certain loss of rights, the 
loser could no longer move a resolution in the Ecclesia After the 
lapse of a year the mover of a resolution could not be attacked 
In the 4th century the graphs paranomon took the place of 
Ostracism 

Revision of Laws — In the 4th century the assembly annually 
took a general vote on the laws, to decide whether revision was 
necessary If the decision was in favour of alteration, any pri- 
vate citizen might put up notice of amendments The nomothetat, 
a panel selected by the prytanets from the Hehaea, heard argu- 
ments for and against the changes proposed and voted accord- 
ingly, new laws so passed were liable to the graphs paranomon 

Judicial Functions, — The Ecclesia heard cases of probole 
and etsangeha (impeachment — see Greek Law) The probole 
was an action against sycophants and persons who had not kept 
their promises to the people or had disturbed a public festival 
The verdict went by show of hands, but no legal consequences 
ensued, if the plaintiff demanded punishment he had to go to the 
Heliaea, which was not bound by the previous vote m the Ec- 
clesia Cases of etsangeha in which the penalty exceeded the 
legal competence of the council came before the Ecclesia m the 
form of a proboulcuma To prevent vexatious accusations, the 
accuser who failed to obtain one fifth of the votes was fined 
1,000 drachmas (£40) 

Summary — The Ecclesia had absolute power save for the 
graphs paranomon, which constituted the dicastenes (jurymen) 
in one sense the sovereign power m the state It dealt with all 
mattcis, home J n d foreign It was in pnctice by no means a 
rcpiesuituUvc a^cmblj The phia->e used to c'wcnbe a special 
nsstmoiy (kataklelos J Mssut) shovs that ordina-ilv the counlr> 
members did not* attend Thucydides says that 5 coo was the 
maximum attendance, though he is referring to the time when 
the number 01 cituens v is reduced owing to Ihc nlnguc a«d the 
Sicilian expedition The Feclcsia did not exercise the power of 
law-making ( nomothestr 1 in the strict sense but passed psephis- 
meto, which would in many cases be regarded as laj> in the mod 
ern seise Has Leclesia also was roncemed with the supervision 
of administration 

bee abides on Sqlon, Arfopagus Grtfv. I aw, Ostracism 

Bibuogbathv J W Headlam Election by Lot at /I hem (ran. 
bridge, 1891) , J E Sandys 1 edition of the Constant on of Athens 
<1801) , G Gilbert, Greek Constitutional AutiquUies (irans 1894) , 
A H J Greenklgc, Handbook of Greek Cotulilutlot al fits orv (1896) 
L, Whibley, Companion to Greek Studies (1923), with useful bibliog 

ECCLESIASTES, one of the Wisdom Rooks 01 the Old 
Testament lire Wisdom LntimtjRL; The book, as iL stands, 
it a idled am of discourses, observations rnd aphorisms lhc 


precise meaning of the Hebiew title is not certain The Greek 
ec distastes means one who takes pait in the deliberations of an 
assembly (ecclesia), a debater or speaker m an assembly (Plato, 
Gorgias, 452 e), and this is the general sense of the Hebrew word 
Koheleth is employed 111 the book as the name of a sage It is 
intended to represent him as a member of an assembly ( Kahal ) 
not the Jewish congregation, but a body of students or in- 
quirers, such as is referred to in xn 9-1 1, a sort of collegium, of 
which he was the head , and as instructor of this body he gives 
his criticism of life The authoi begins, indeed, by identifying 
his sage with King Solomon (1 12, n ix, 126) , but he soon aban 
dons this literary device, and speaks m his own name The ren 
dering “preacher” has a misleading connotation 

Contents — In the book as we have it theie is no orderly ex 
position of a theory, it rather has the appearance of a collection 
of extracts from a sage’s notebook It is, however, characterized 
throughout (except in some later additions) by a definite thought, 
and peivaded by a definite tone of feeling The keynote is given 
111 the classic phrase with which the discussion opens and with 
which it closes “Vanity of vanities (1 e , absolute vanity), all is 
vanity 1 ” Life, says the author, has nothing of permanent value 
to offei His attitude is not one of bitterness but of calm hope 
lessness, with an occasional tinge of disgust or contempt He 
fancies that he has tried or observed everything m human ex- 
perience, and his deliberate conclusion is that nothing is worth 
doing He beheves m an all-powerful but indifferent God, and is 
himself an observer of society, standing aloof from its passions 
and ambitions, and interested only in pointing out their emptiness 

This general view is set forth m a number of particular ob- 
servations 

1 His fundamental proposition is that there is a fixed, un 

changeable order in the world, a reign of inflexible law (1 4-1 1, 
111 1-11, 14, 15, vu 13, vm 5-9), natural phenomena, such as 
sunrise and sunset, recur regularly, for everything in human ex- 
perience a time has been set, all its phenomena are to be regarded 
not as utterances of a living, self directing world, but as mcidents 
in the work of a vast machine that rolls on for ever, there is an 
endless repetition — nothing is new, nothing is lost, God, the 
author of all, seeks out the past in order to make it once more 
present, it is impossible to add to or take from the contents of 
the world, impossible to change the nature of things, the result 
is unspeakable weariness — a depressing series of sights and 
sounds No goal or purpose is discoverable in this eternal round 
To what end was the world created? It is impossible to say 
Such is Koheleth’s view of life, and it is obvious that such a 
conception of an aimless cosmos is thoroughly non-Jewish, if 
we may judge Jewish thought by the great body of the extant 
literature » 

2 Further, says Koheleth, man is impelled to study the world, 
but under the condition that he shall never comprehend it (ni 
ix, vii 23, 24, vm 16, 17) God has made the world an object of 
man’s thought, yet so that man can never find out the work that 
God his done (in 11) The reference seems to be not so much 
to the var'Ctv and complexity of phenomena as to the impossi 
bihlv of construing them rationally or in such a way that man 
nnv foiesce and provide for his future Man is in the clutches 
ot fate (ix 11, 12), there is no ohservable relation between 
exertion and result in life, the race is not to the swift nor the 
baulc to the strong 

3 Human life, Koheleth declares, is unsatisfying He inquired, 
he saw, into everything that is done by men under the sun (1 
I2-.OI, God has inflicted on men a restless desire for movement 
and work, vet life is but a catalogue of fruitless struggles He 
gives .1 number of illustrations In his character of king he tried 
all the bodilv pleasures of life (11 1-11), all these he set tnmspif 
to cnjo> in a rational way, but, when all was done, he surveyed 
it onlv to ->ec that it was weary and unprofitable Dropping the 
role 01 bo'omou and speaking as an observer of life, the author 
dec! ires (iv 4) that the struggle for success is the result of 
r vuliv tniong men, which has no worthy outcome The securing 
of nche-. is a fallacious achievement-— naked man comes into 
the woild, naked he goes out 
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If wealth be thus a vain thing, yet a sage might be supposed 
to find satisfaction in wisdom, that is, practical good sense and 
sagacity, but this also the author puts aside as bringing no lasting 
advantage, since a wise man must finally give up the fruit of his 
wisdom to someone else, who may be a fool, and m any case the 
final result for both fools and wise men is the same — both are 
forgotten (11 12-23) The whole constitution of society, in fact, 
seems to the sage a lamentable thing, the poor are oppressed, 
the earth is full of their cries, and there is no helper (iv 1), 
strange social upheavals may be seen , the poor set m high places, 
the rich cast down, slaves on horseback, princes on foot (x 5-7) 
He permits himself a sweeping generalization (vii 25-28) , human 
beings as a rule are bad , one may occasionally find a good man, 
never a good woman — woman is a snare and a curse 

4 The natural outcome of these experiences of the author is 
that he cannot recognize a moral government of the world He 
finds, like Job, that there are good men who die prematurely not- 
withstanding their goodness, and bad men who five long not- 
withstanding their badness (vn 15), and m general there is no 
moral discrimination m the fortunes of men (vin 14, ix 2) 

5 There is no sacredness or dignity m man or m human life, 
man has no pre eminence over beasts, seeing that he and they 
have the same final fate, die and pass into the dust, and no one 
knows what becomes of the spirit, whether m man’s case it goes 
up to heaven, and m the case of beasts goes down into Sheol— 
death is practically the end all, and so poor a thing is life that 
the dead are to be considered more fortunate than the living, and 
more to be envied than either class is he who never came into 
existence (iv 2, 3) It is a special grievance that the wicked when 
they die are buried with pomp and ceremony, while men who 
have acted well are forgotten in the city (vm 10) 

6 That the author does not believe in a happy or active future 
life appears in the passage (iv 2, 3) quoted above The old 
Hebrew view of the future excluded from Sheol the common 
activities of life and also the worship of the national god (Isa 
xxxvni 18) , he goes even beyond this in his conception of the 
blankness of existence in the underworld The living, he says, 
at least know that they shall die, but the dead know nothing — 
the memory of them, their love, hate, envy, perishes, they have 
no reward, no part in earthly life (ix.\5, 6) , there is absolutely no 
knowledge and no work m Sheol (ix 10) His conclusion is that 
men should do now with all their might what they have to do, 
the future of man’s vital part, the spirit, is wholly uncertain 

7 His conception of God is in accord with these views God 
for him is the creator and ruler of the world, but hardly more, 
he is the master of a vast machine that grinds out human destinies 
without sympathy with man and without visible regard for what 
man" deems justice — a being to be acknowledged as lord, not 
one to be loved There can thus be no social contact between 
man and God, no communion of soul, no enthusiasm of service 
Moral conduct is to be regulated not by divine law (of this 
nothing is said) but by human experience The author’s theism is 
cold, spiritless, without influence on life 

If now the question be asked what purpose or aim a man can 
have, seeing that there is nothing of permanent value in human 
work, an answer is given which recurs, like a refrain, from the 
beginning to the end of the book, and appears to be from the 
hand of the original author, after every description of the vanity 
pf things comes the injunction to enjoy such pleasures as may 
fall to one’s lot (u 24, 25, ui 12, 13, 22, v 18, 19, vui 15, ix 
7-10, xi 7, xu 7) The opportunity and the power to enjoy are 
represented as being the gift of God, but this statement is not 
out of accord with the author’s general position, which is dis- 
tinctly theistic 

There are many sayings in the book that appear to be at vari- 
ance with its fundamental thought For example, wisdom is 
praised m a number of passages (iv 13, vu 5, ii, 12, 19, vm 1, lx 
16, 17, x 2, 3), though It is elsewhere denounced as worthless 
It may be said that the author, while denying that wisdom (prac- 
tical sagacity and level h ea < 3 edness) can give permanent satis- 
faction, yet admits its practical value in the conduct of life This 


may be so, but it would be strange if a wnfcei who could sav ‘ m 
much wisdom is much grief” should deliberately laud wisdom It 
may be added that there are in the book a number of aphorisms 
about fools (v 3 [4], vn 5, 6, x 1-3, 12-15) quite in the style , 
of the book of Proverbs, some of them contrasting the wise man 
and the fool, these appear to be the insertions of an editor 
Further, it may be concluded with reasonable certamty that the 
passages that affirm a moral government of the world are addi- 
tions by pious editors who wished to bring the book into harmony 
with the orthodox thought of the time 

Many piattical admonitions and homely aphorisms are scat- 
tered through the book iv 5, quiet is a blessing, iv 9-12, two 
are better than one, iv 17 (Eng v 1), he reverent in visiting the 
house of God (the temple and the connected buildings) — to listen 
(to the service of song or the reading of Scripture) is better than 
to offer a foolish (thoughtless) sacrifice, v 1 (2), be sparing of 
words m addressing God, v 1-5 (2-6), pay your vows do not 
say to the priest's messenger that you made a mistake , vu 2-4, 
sorrow is better than mirth, vn 16-18, be not over-righteous 
(over-attentive to details of ntual and convention) or over- 
wicked (flagrantly neglectful of established beliefs and customs) , 
here “righteous” and “wicked” appear to be technical terms des- 
ignating two parties in the Jewish world of the 2nd and 1st cen- 
turies bc, the observers and the non observers of the Jewish 
ntual law, these parties represent in a general way the Pharisees 
and the Sadducees, vm 2-4, x 20, it is well to obey kings and 
to be cautious in speaking about them, for there are talebearers 
everywhere, vu 20, no man is free from sm, vn 21, do not 
listen to all that you may overhear, lest you hear yourself ill 
spoken of, ix 4, a living dog is better than a dead lion, xi 1-6, 
show piudence, and decision in business, do not sell all your 
goods on one venture, act promptly and hope for the best 

Composition of the Book — If the analysis given above is 
correct, the book is not a unit, it contains passages mutually 
contradictory and not harmomzable Various attempts have been 
made to establish its unity Other of the biblical Wisdom books 
(Job, Proverbs) are compilations — why not this? It is not neces- 
sary to multiply authors, as is done, for example, by Siegfried, 
who supposes four pnncipal writers (a pessimistic philosopher, 
an Epicurean glossator, a sage who upholds the value of wisdom, 
and an orthodox editor) besides a number of annotators Nor is 
it worth while to attempt a logical or symmetrical arrangement of 
the material 

A simple and adequate view of the growth of the book has 
been formulated by A H McNeile and followed by Barton Its 
essence may be briefly stated The original Koheleth, as has 
been indicated, was a very heretical work, nevertheless it was so 
brilliant and so in keeping with the mind of the Greek period 
that it obtained a firm hold upon the intelligence of the age 
Orthodoxy, however, could not allow it to continue unchallenged 
or unopposed Two sets of additions, therefore, were attached to 
it One of them consists of a senes of conventional aphorisms 
of the sages Inserted to give the work a more Hebraic tone and 
colouring Examples of this sort are seen m iv 56, 6, vn 1-14 
The second senes is more positively and directly orthodox It 
is in flat contradiction to the cold lifeless scepticism of Koheleth 
It sets forth the traditional, positive and c destructive view of 
life It may be seen m such passages, for example, as m 17 , iv 
17, xi 9 d, xn in, 13 Had it not been for the mollifying effect 
of such additions, it is hardly conceivable that Koheleth would 
ever have entered the Canon, or held its place there long if it 
had found entry 

Date. — As to the date of the book, there is a gradual approach 
to a consensus of opinion The Solomonic authorship has long 
since been given up, the historical setting of the work and its 
atmosphere — the silent assumption of monotheism and monog- 
amy, the non national tone, the attitude towards kings and 
people, the picture of a complicated social life, the strain of 
philosophic reflection — are wholly at variance with what is known 
of the 10th century b c and with the Hebrew literature down to 
the 5th or 4th century b c The introduction of Solomon, the 
ideal of wisdom, is a literary device of the later time and probably 



88 + i<XXX ASTICAL 

deceived nobody Jib" die m u 1 idu itmns ioi Lilt. dcUiiiuna 
Uon of the ditL irt Mi. 1 mini igc, tin hist one il lutkpround ind 
the thought Thi I u:| i.tgl belong (o .bt post classic il pi nod 
of Hehav Mort thin thi time u. nun. rcsemllan-es be- 
tween the dialect of kohi kt h and that of the Mishin Not onlv 
arc tie.'' words employed, md old voids in hlw ignihcations, 
but tin. t,r iramaticdl structure Ins a modern rtainp— -sonic phrases 
hue the appearance of having b.tn tran hted out of Aramaic 
into Hebrew It is mipiobible tbit such Hebrew is that of 
Kolie.lt.th would have been writ Ini tuber than the and century 
bc (for details see Dmer s Introduction) Hie gcntral lus- 
tor cil situation, also, piesupposcd oi refeiud to, is tint of the 
period from the ’ear 200 bc to the b< ginning of our era, in 
particulai the familiar rcferinies to kings is a part of the social 
system, and to social dislocMions («cr\ ants and princes dunging 
places, x 7I, suggest the rtoublous tin es of the later Greek and 
Maccabean rulers, of which the history of Josephus gives 1 good 
picture 

The conception of the world and of human life as controlled 
bv natural law, a naturalistic cosmos, is alien not only to the 
prophetic and lituigical Htbrew literature but also to Hebrew 
thought in general Whether borrowed or not, it must be late, 
and its resemblance to Greek ideas suggests Greek influence 
The general air of Greek reflection stems unmistakable The scep- 
ticism of Koheleth differs from that of Job m quality and scope, 
it is deliberate and calm, not wrung out by personal suffering, 
and it relates to the whole course and constitution of nature, not 
merely to the injustice of fortune Such a conception has a Greek 
tinge, and would be found m Jewish circles, probably, not before 
the and century b c 

A precise indication of date has been sought in certain supposed 
references or allusions to historical facts The mention of persons 
who do not sacrifice or take oaths (ix. 2) is held by some to point 
to the Essenes, if this be so, it is not chronologically precise, 
since we have not the means of determining the beginning of the 
movement of thought that issued in Essemsm So also the co- 
incidences of thought with Ben-Sira (Ecclestasticus) are not de- 
cisive cf iu 14 with B S xviu 6 , 2-6 (3-7) with B S xxxiv 1-7, 
vii 19 with BJS xxxvn 14, x 8 with 13 A xxvn 26 a, xi 10 with 
BS xxx 2i, xu 10, 11 with BS xxxix 2 ff , xu 13 with BS 
xlni 27 , if there be borrowing m these passages it is not clear on 
which side it lies, and it is not certain that there is borrowing — 
the thoughts may have been taken independently by the two 
mil t i>. 11 h 1 sour! Tu . 1 > <■ - k I) * " a 1 . ( y- 
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he was a man at wide observation 3nd philosoohic thought of 
the Sadd^cean type In religion, but non Jewish in his attitude 
toward life He wrs, doub'liss a man of high standing, out 
neither a king nor a high priest, certainly not the apostate pricsL 
Alcimus (1 Macc vn ix ) , nor was he ncccsainlv a phjsici-n — 
there arc no details in cb xn or elsewhere tLat any man ot good 
intelligence might not knew The book is a mixture of prose and 
poetry, in about equal propot mm j 

The fortunes o 1 the book are not known in Jet ul, but it is 
dear that Us me-nless cnucism of life and its literary charm 


COMMISSIONERS 

made it populai, while its scepticism excited the apprehensions 
of pious conservatives Possibly the Wisdom 0 } Solomon (c 5° 
bc J was wntten partly as a reply to it The claim of sacredness 
made for 1L was warmly contested by some Jewish scholars In 
spile of tin relief afforded by orthodox additions, it was urged 
that ltj Epicuican sentiments contradicted the Torah and fa- 
voured heresy Tinally, by some process of reasoning not fully 
refolded, the difficulties were set aside and the book was received 
into the sacied canon, but not until the synod of Jabneh m A d 
90 was its right to lemam m the canon officially and finally al- 
lowed Jeiome (on Eccl xn i 0 , 14) dedaics that the decisive 
fact was the orthodox statement at the end of the book, the one 
important thing is to fear God and keep His commandments It 
is not certain that it is quoted in the New Testament, but it ap- 
pears to be included in Josephus’ list of sacred books 

Bibliographc — Besides the general Books on the Old Testament 
and the Biblical Encvclop ledias see m particular A I ods, L icclisuiste 
el la philosophic grecque (1891) A H McNule, Introduction to 
Ecclesiastes (1904) , G A Barton in the Internal Cnt Comm (igo8) 
M Jastrow, A Gentle Cyme (1919) , H Ranston, Ecclesiastes and 
the Early Greek Wisdom Liteiature (1925) (C H T , J M P S ) 

ECCLESIASTICAL COMMISSIONERS, m England, a 
body corporate, whose full title is “Ecclesiastical and Church 
Estates Commissioners for England,’ invested with very important 
powers, under the operation of which extensive changes have been 
made m the distribution of the revenues of the established 
church 

Their appointment was one of the results of the vigorous move- 
ments for the reform of public institutions which followed the 
Reform act of 1832 In 1835 two commissions were appointed 
“to consider the state of the several dioceses of England and 
Wales, with reference to the amount of their revenues and the 
more equal distribution of episcopal duties, and the prevention of 
the necessity of attaching by commendam to bishopucs certain 
benefices with cure of souls, and to consider also the state of the 
several cathedral and collegiate churches in England and Wales, 
with a view to the suggestion of such measures as might render 
them conducive to the efficiency of the established church, and 
to provide for the best mode of providing for the cure of souls, 
with special reference to the residence of the clergy on their 
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constituted a corporation with power to purchase and hold lands 
for the purposes of the act, notwithstanding the statutes of 
mortmain 

The first members of the commission were the two archbishops 
and three bishops, the lord chancellor and the principal officers 
of state, and three laymen named in the act 

The constitution of the commission was amended by the Eccle- 
siastical Commissioners acts, 1840-41, and 1868 The commis- 
sion consists of the two archbishops, all the bishops, the deans of 
Canterbury, St Paul’s and Westminster, the lord chancellor, the 
lord ptesident of the council, the first lord of the treasury, the 
chancellor of the exchequer, one of the principal secretaries of 
state the lord chief justice, the master of the roMs, and certam 
lay membeis ot the (hutch of England unpointed bv the crown 
and bv the archbishop 01 ( mtcrburv The crown al o appoints 
twoliyncr is church estates commissioners and the airbbishop ol 
Canteihury om. 

These three are tne joint treasurers of the commission and 
form, with two menbei. appointed by the commission, the ihurch 
cstite-. commirtee 

lhc substitution of one central carpoi.'tion foi the many local 
and independent corporation: 01 the church so fir it lea&l as 
the management ot property is concerned, was a constitutional 
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change of gieat important!,, and the effect of it undoubtedly 
was to correct the anomalous distribution of ecclesiastical rev- 
enues by equalizing incomes and abolishing sinecures At the 
same time it was regai ded as having made a serious breach m 
the legal theory of ecclesiastical property 

“The important principle,” said Cupps m Law Relatn g 
to the Church and Clergy, “on which the inviolability of 
the church establishment depends, that the church generally 
possesses no property as a corporation, or which is applicable 
to general purposes, but that such particular ecclesiastical 
corporation, whether aggregate 01 sole, has its property sep 
mate distinct and inalienable, according to the intention of 
the original endowment, was given up without an effort 
to defend it ” 

The commission presents an annual report to parliament in 
which full information is given as to its activities 

The main function of the commission is the management of 
the estates of the church in order to augment or endow benefices, 
etc 

ECCLESIASTICAL JURISDICTION The jurisdiction 
exercised by ecclesiastics, in taking cognizance of and deciding 
causes, over other ecclesiastics and over the laity Before its 
union with the State, the power of the Church in this direction, 
as in others, was only spiritual Coercive authority over their 
bodies or estates could only be given by concession from the 
secular powei 

The fundamental principle of ecclesiastical jurisdiction with its 
“sanction” of excommunication will be found in the words at- 
tributed to Christ m Matt xvm 15-18 These injunctions indicate 
the customs of the Christian Churches at an early stage in their 
history After the time of the Apostles, we find this criminal juris- 
diction exercised by bishops individually over their respective 
“subjects” — doubtless with the advice of their presbyters accord- 
ing to the precept of St Ignatius (c no) As neighbouring dio- 
ceses coalesced into “provinces” and provinces into larger districts 
(corresponding to the civil “dioceses” of the later Roman Em- 
pire), the provincial synods of bishops and the synods of the 
larger districts acquired a criminal jurisdiction, still purely spir- 
itual, of their own The theory, as expressed m legal phrase by 
Cyprian m the 3rd century, was that the apostolic power of dele- 
gated sovereignty from the Lord, alike legislative and judicial, was 
held in joint-tenancy by the whole body of Catholic bishops 

Even before the edict of Milan, at least as early as the latter 
half of the 3rd century, the spiritual sentences of deposition from 
office had sometimes indirect temporal consequences recognized 
by the secular courts The classical example is the case of Paul 
of Samosata, bishop of Antioch It would seem that, m the 
intervals of persecution, some rights of property were recogmzed 
in the Christian Church and its officers, although the Church was 
an illegal society After some previous abortive trials, Paul of 
Samosata was deposed and excommunicated, in 269, by a great 
synod of the Antiochene district Paul, notwithstanding his depo 
sition, kept possession of the episcopal residence The local church 
sought recovery of it before the tribunals of the Empire The 
judicial authorities requested a rescript from the emperor Aurehan 
for the decision of the cause Aurehan referred the matter to the 
bishop of Rome and the bishops of Italy, who gave their award m 
favour of the Antiochene Church 

Roman Empire from Constantine —With the “Nicene 
period” came a great development on the criminal side A sys- 
tem begins to be formed, and the secular arm supports the decrees 
of the Church The first trace of system is m the limited right 
of appeal given by the first oecumenical council of Nicaea and 
its provision that episcopal sentences or those of provincial synods 
on appeal were to be recognized throughout the world Still 
examination must be had whether persons have been expelled from 
the congregation by any episcopal small-mindedness (/iiKpo^v^ta) , 
or contentious spirit, or such-like harshness (dij{(o) That this 
may be conveniently inquired into, synods are to be held every 
year. In each province, and questions ot this kind examined And 
as regards the secular arm, the practice arose of superaddmg ban- 
ishment by the emperor to synodical condemnation. The dogmatic 


decrees of Nicaea I wen at once enfoiced in this manner On the 
othei hand, the Au-m re ictwn it cow t worked its objects by using 
the cumin'll spiuluil jurisdiction of synods against the Catholics— 
often packing the synod lot the purpose The acts of councils 
of this age aie full of thi tmls of bishops not only for heresy 
but fm immorality and lommon law dimes The accusations are 
frequently unfounded, but the tmls are already conducted in a 
certain legular foiensic toun The secular tuthonties follow the 
precedent of Nicaea I and intcivene to supplement the spiritual 
senteme by administrative penalties Sometimes an impeiial 
officer of high rank is prestnt at the synod, as an assessoi to main- 
tain older and advise upon points of proreduie 

The tnal of Athanasius shows a further stage in the develop- 
ment of ecclesiastical jurisdiction Its significance is seen in the 
council of Sardica (34/), a council of practically the whole West 
save Afuca, which acquitted Athanasius after a full judicial in- 
quiry This council endeavoured to set up a system of appeals in 
the case of bishops, in which the see of Rome was made to play 
a great part “Out of honour to the memory of St Petei,” a con- 
demned bishop may ask the intervention of Rome If the bishop 
of Rome thinks the cause should be heard again, he is to ippoint 
judges, if otherwise, the original judgment is to be confirmed 
Pending appeal, the appellant’s see is not to be filled up 

The tendency to give pie eminence to Rome appears again in 
an imperial letter to St Flavian, who, m the judgment of the East, 
was bishop of Antioch, but who was rejected by the West and 
Egypt, summoning him to Rome to be theie judged by the 
bishops of the imperial city — a summons which St Flavian did 
not obey 

The story of the administrative development of the Church in 
the 5th century is mainly the story of the final emergence and 
constitution of the great ‘patriarchates,” as authorities supenor 
to metropolitans and provincial synods In consequence of the 
occupants of the thrones of Constantinople and Alexandria fall- 
ing successively into opposite heresies, the question arose how 
“patiurchs” were to be judged in both cases, as it seems, an 
attempt was made by the bishop of Rome to depose the erring 
patriarch by lus authority as primate of Christendom, acting in 
concert with a Western synod In both cases, apparently, an 
oecumenical synod ignored the Roman deposition and judged the 
alleged offences of the respective patriarchs m first and last in- 
stance The thud and lourth oecumenical synods (Ephesus, 431 , 
Chalcedon, 451) weie pnmuily tnbunals foi the trials of Nes- 
tonus and Dioscorus, it was secondarily that they became organs 
of the umveisal episcopate for the definition of the faith, 01 
legislative assemblies foi the enactment of canons Nothing is 
more remarkable than their minute care as to observance ot mles 
of procedure In both cases, impenal asstssois were appointed 
At Chalcedon, on the other hand, the imperial commissioners 
decided points of older, kept the synod to the question, took the 
votes and adjourned the court The fifth oecumenical council 
came near to sitting in judgment over the pope Vigihus, although 
in Constantinople, refused to attend the sittings of the council 
He .vis cited three timea, m the canonical manner, and upon not 
appearing was threatened in the third session with anathema 
(Hefele, Councils §§ 268 jf ) Atter the council, Justinian banished 
the pope, until he accepted the council, whichrhe ultimately did 

The constitution of the patriarchal system resulted in the 
recognition of a certain right of appeal to Rome from the larger 
part of the West Britain remained outside that jurisdiction, the 
Celtic churches of the British islands, after those islands were 
abandoned by the Empire pursuing a course of their own In 
the East, Constantinople, from its principality, acquired special 
admmistiative pre-eminence, naturally followed, as in the case 
of Rome, by judicial pre eminence An example of this is found 
m the ninth canon of Chalcedon whirlt also illustrates the enforce- 
ment upon a clerical plaintiff m dispute with a brother cleric of 
recourse to the arbitration of their ecclesiastical supenor The 
canon provides that any clerk having a complaint against another 
clerk must not pass by bis own bishop and turn to secular 
tribunals, but first lay bare his cause before him, so that by the 
sentence of the bishop himself the dispute may be settled by 
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arbitrators acceptable to both parties In tlu neat rentuty Jus 
timan pul the otlu i patriarch itts on the nmc footing as Con 
stnntinople But tin grow tlj ot a spun! original ' juusdiction at 
Constantinople, which pcihaps ikvelopid e-ih r than the coire 
sponffing institution it Rome, m i\ Lie ti ictd to the fart that 
bishops from all parts wcu const <hlh in Cunstmiiinople The 
bishop of Constantinople, iwn hi. foie he hi rime properly 
"patriarch,” would olten assembh a synod fiom tht'-e visiting 
bishops which acquired the techno al name of a-vvodo s ei'oijpoSo-a, 
the synod of sojourners This synod fri quietly decided questions 
belonging to other nalrmnh ites 

Theodosius I began the system of giving stculir authority to 
Church tribunals But it appeals definitely in 4’S when a con- 
stitution of Theodosius II provides tint i recent decree of the 
usurper John shetikl be disregarded and that clerks whom he had 
brought before secular judges should bi reserved foi the episcopal 
jun r diction “since it is not lawful to subject the ministers of 
tin divine ollia to the arbitrament of temporal powers ” Jus 
tun, in has a dearer perception of the demarcation between the 
sphucs of spiritual and temporal law His system is based on 
the principle that if the offence be ecclesiastical, needing ecclesias- 
tical correction the bishop shall take cognizance of it, but if a 
cleric be accused of a stcular crime he shall be hrst accused be 
fore his bishop, who may depose him from his office and order, 
and then the competent judge may take him and deal with him 
according to the laws 

Certain enactments of later Saxon times in England have been 
‘ometimes spoken of as though they united together the temporal 
and spiritual jurisdictions into one mixed tribunal deriving its 
iuthonty from the State In the letter part of the ioth century, 
1 iws of Edgar provided that the bishop should be at the county 
court and also the alderman, and that there each of them should 
put m use both God s laws and the world’s law (Johnson’s Eng- 
lish Canons, i 41 1 ) This probably yvas, as Johnson suggests, that 
the bishop might enforce secular laws by ecclesiastical censure 
and the alderman ecclesiastical laws with secular punishment 
But the two jurisdictions were kept separate, for by another law 
of Edgar it was provided that “in the most august assembly the 
bishop and alderman should be present, and the one should inter- 
pret to the people the law of God, the other the laws of men ” In 
the meantime, however, on the Continent Charlemagne under 
the mistaken belief that he was following the authority of Con 
stantme I and Theodosius I , had taken the serious step of em 
powering bishops to act as real judges, and causes could be taken 
from lay cognizance and transferred to Uie bishop’s tribunal 

The Mediaeval System — With the later gth century we enter 
upon a new epoch, and by the time of Giegory VII , in the nth 
century, the tribunals have fallen into the hands of a regular class 
of canonists who are in fact professional church lawvevs in orders 
(see Canon Law) The changes due to the adoption of the false 
Decretals by Nicholas I and the application of their prmciples 
by Hildebrand (afterwards Gregory VII ) are discussed elsewhere 
(see Gregory VII, Investiture, and kindred articles) The 
mediaeval system, thus inaugurated, may be considered (1) in its 
hierarchy, (2) m the subject matter of its jurisdiction, (3) in its 
penalties. 

(1) It is a sysftm of courts Much that had been done by 
bishops is now done in the course of regular judicial procedure, 
the court takes the place of the synod, which ceases to hive 
judicial work. The court of the metropolitan takes the place of 
the provincial synod, except possibly for the tml of bishops and 
even this becomes doubtful 

At first the bishop was the only judge in the diocesan court 
and he fi[ways remains a judge But just as the king appoints 
judges to heat plmta corow rege ipso, and the feudal lord ap- 
points his senesth&l or steward, so the bishop appoints his official, 
th« '‘vicar-general” or “chancellor” (see Chanielior) It was 
gradually established that as a king should not hear causes but 
commit them lo his judges, so a bishop should not hear causes 
but appoint an official to hear them In trance the parlements" 
were constantly insisting oq the independence and irremovability 
of the official, 


The ecclesiastical and secular courts are Kept distinct The 
charter of Wdlnm the Conqueroi abrogated the laws of Edgar 
No bishop or archdeacon ‘ shall any longer hold pleas in the 
Hundred concerning episcopal law nor draw a cause which con 
cerns the iule of such to the judgment of men of the world” 
(Stubbs, Select Charters, part 111 ) In franco, where the bishop 
was a tempoial baron, his feudal and his spiritual courts were 
kept by di„unct ofhceis From the bishop, or his official, appeal 
lay to the metropolitan, who again could hear causes by his 
official The Constitutions of Clarendon recognize this appeal 
(c vm ) An appeal lay from the court of the metropolitan to 
that of the primate There were many disputes as to the existence 
of these pumates (see Maitland, Canon Law in the Church of 
England, p 121) In England the dispute between C mterburv 
and York was settled bv making them both primates giving 
Canterbury the furthei honour of being primate of all England 
In France the pnmatial sees and the course of appeals to them 
were well established 

In England the Constitutions of Clarendon added a provision 
for appeal to the king, “and if the archbishop shall have failed in 
doing justice recourse is to be had in the last resort ( postremo ) 
to our lord the king, that by his writ the controversy may be 
ended m the court of the archbishop, because there must be no 
further piocess without the assent of our lord the king ” The 
last words were an attempt to limit further appeal to Rome It 
will be observed that the king does not hear the cause or adjudi 
cate upon it He merely corrects slackness or Uck of doing justice 
( St archtepiscopus defecertt in pistitia exhibenda ) and by his writ 
( precepto ) directb the controversy to be determined m the metro 
politan’s court As Bishop Stubbs says ( Report of Eccl Comm 
vol 1 Ktst App 1 ) “The appeal to the king is merely a provision 
for a rehearing before the archbishop, such failure to do justice 
being not so much applicable to an unfair decision as to the delays 
or refusal to proceed common at that time” ( cf Joyce, The Sword 
and the Keys, and ed , pp 19-20) The recursus ad pnnctpem , in 
some form or other of appeal or application to the sovereign 
or his lay judges, was at the end of the middle ages well known 
over western Europe This recourse m England sometimes took 
the form of the appeal to the king given by the Constitutions of 
Clarendon, just mentioned, and later by the acts of Henry VIII , 
sometimes that of suing for writs of prohibition or mandamus, 
which were granted by the king’s judges, either to restrain excess 
of jurisdiction, or to compel the spiritual judge to exercise juris 
diction in cases where it seemed to the temporal court that he 
was failing in his duty The appellatto tanquam ab abusu ( appel 
comme d’abus) in France was an application of a like nature 

Lastly there was the appeal to the patriarchs, te m the 
West to Rome The distinguishing feature of this appealtwas 
that the rule of the other appeals did not apply to it In the 
regular course of those appeals an appellant could not leap the 
intermediate stages, but he could at any stage go to this final 
appeal, omsso medio, as it was technically called Van Espen 
says ‘The whole nght of appeal to the Roman pontiff omuso 
medio had undoubtedly its origin in this principle, that the Roman 
pontiff is ordinary of ordinaries, or, m other words, has immediate 
episcopal authority m all particular churches, and this principle 
had its own beginning from the False Decretals " There was an 
alleged original jurisdiction of the pope, which he exercised some- 
times by permanent legates, whom Gregory VII and his succes- 
sors established in the chief countries of Europs, and to whom 
were committed the legislative, executive and judicial powers of 
the spiritual “pnnee" in the districts assigned to them After 
legates came special delegates appointed by the pope to hear a 
particular cause It was the general practice to appoint two or 
three to bit together (Van Espen, pars 111 tit v c 2, 37) These 
might sub delegate the whole cause or any part of it as they 
pleased (ibid 9-18) These courts were convenient since it WdS 
the custom to appoint delegates resident in the neighbourhood, and 
the power of sub delegation, general or limited, simplified ques 
turns of distance In Belgium causes appealed to Rome had to be 
committed to local delegates (Van Espen, pars iii tit v c 3, 
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There could be an appeal from these delegates to the pope and 
from the pope hinudf to the pope “better informed” (Van 
Espen, pars 111 tit x c 2, 13) So personal had the system 
of jurisdiction become that even the trials of bishops ceased to 
be necessarily conciliar Generally they were reserved to the 
pope (Van Espen, pars 111 tit 111 c 5, 17-19), but in Englind 
the archbishop, tithrr in sj-nod, or with some of his comprovincial 
bishops concurring, tiled and deposed bishops (see case of Bishop 
Peacock and the other cases cited m Read v Bishop of Lincoln, 
14 P D 148, and Philhmore, Eccl Law, pp 06 et seq) The 
matrimonial cause between Henry VIII and Catharine of Aragon 
was the most famous English cause tried by delegates under the 
“original” junscliction of the pope, and was ultimately “evoked” 
to Rome The foreseen adverse termination of this long drawn 
cause led to Henry’s legislation 

When the temporal courts interfered to prevent excess of juris- 
diction, they did so by prohibiting the ecclesiastical court from 
trying and the suitor from suing in that court The. pope could 
not be effectively prohibited, and no instance is recorded of a 
piohibition to papal delegates But suitors have been prohibited 
from appeahng to the pope (see per Willes, J , in Mayor of 
London v Cox, L R 2 H L 280) Whatever may have been 
the law, it is certain that, notwithstanding the statutes of Edw 
III and Rich II , appeals to Rome and original trials by papal 
delegates did go on, perhaps with the king’s licence, for the 
statute 24 Hen VIII c 12 recites that the hearing of appeals was 
an usurpation by the pope and a grievous abuse, and proceeds 
to take away the appeal m matrimonial, testamentary and tithe 
causes, and to hinder, by forbidding citation and process from 
Rome, all original hearings also The statute 25 Hen VIII c 19 
follows this up by taking away appeals in all other subjects of 
ecclesiastical jurisdiction 

In 1438 the council of Basel took away all papal original 
jurisdiction (save in certain reserved cases), evocation of causes 
to Rome, appeals to Rome omtsso medio, and appeals to Rome 
altogether in many causes Such appeals when permissible, except 
the “greater," were to be tried by delegates on the spot (31st 
Session, Mansi, Concilia, in loco) These proceedings at Basel 
were regarded at Rome as of no effect Nevertheless this decree 
and others were adopted by a French national council at Bourges 
and promulgated by the king as a “Pragmatic Sanction” (q v ) 
The parlements registered the Sanction and the effect was per- 
manent in France Louis XI and Charles VIII sought to revoke 
it, but both parlements and states-general refused to recognize 
the revoking decrees In 1499 Louis XII ordered the Pragmatic 
to be inviolably observed The parlements thereupon condemned 
several private persons for obtaining bulls from Rome In 1516 
a Concordat between Leo X and Francis I settled all these 
questions m the sense of the Pragmatic, substantially according 
to the Basel canon By this Concordat, by an ordinance of 
Francis I in 1539, by two or three other royal edicts, and (above 
all) by the practice of the parlements, explanatory of this legisla- 
tion, and their arrSts, the conflict of secular and ecclesiastical 
J> riHiction* wa« o e f tlH i'"‘ ' Re* oldVn 
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organization was directly concerned, as m the tenure of church 
lands, and questions of fitness or unfitness in the case of presen- 
tation to a benefice The actual working of these wide extensions 
of ecclesiastical jurisdiction, and their reaction on the social and 
political life of the country, may be studied m F W Maitland’s 


Canon Laiv m the Church of England (1S98), in F Pollock and 
r W Midland’s Ihsto y of English Law Before Edward 1 
(. iSgSb and J F Stephen’s History of the Criminal Law of 
England (1883) 1 

In. ltgard to “clerks,” the great question at issue m England 
was whether the ecclesiastical courts had exclusive jurisdiction 
m the case oi criminous clerks, or the lungs comt, or whether 
there was a concuiunt jurisdiction The Constitutions ot Claren- 
don, in which the general aim of Henrv II was to restore the 
rights of the aown over the clagy, ordeied that in all civil 
matters, and in rase 0 of dispute with laymen, the clcigv shall be 
amenable to the royal courts (foi text, see Man. a, Cone ha, vol 
xxi pp 1187 sqq , E H Landon, Manual of Councils, pp 132 
sqq~) Ihe sympathies of the English church and nation were 
divided, for Becket was both violent and inconsistent in his 
conduct of the case of the church against the Constitutions But 
the king’s ungovernable tempei broke out in a cry of rage that 
inspired tour of his knights to ste il away from his court and 
murdei his enemy m Canterbury Cathedral, and the wave of 
reaction caused by this appalling deed deprived the State of 
many mipoitant rights only recoveicd at the Refoimation One 
of the worst evils of the later middle ages was the “Benefit 
of Clergy” “Not only monko and palish pnests but professional 
men, and an enormous crowd ot menials and minor officers of 
clerical establishments, and in later times anyone who could make 
some show of being able to read, were safe from the dread of any 
serious penalty f 01 such crimes as burglary , rap , and homicide, 
at any rate for the first offence It was only too easy to obtain 
minor orders, and the attraction to baser spirits of such privileges 
and protection was great” (G M Trevelyan, History of England, 
bk 11 ch 11) 

The history of ecclesiastical jurisdiction on the continent of 
Europe during the middle ages is inseparable from the history 
of the Roman Catholic Church, of which indeed it is an essential 
part The larger questions at issue are indicated m the articles 
dealing with that subject and the details may be studied m 
P Fournier, Les officialitis aa moyen Age (1880), M Gaudry, 
TrattS de la ISgtslatton des cultes (1856), J P Migne, Diction 
mire de droit canonique (1844), and Tillemont, Memotres pour 
servtr A V histone ecclisiastique (1701-12) 

(3 ) The penalties inflicted by ecclesiastical courts were tech- 
nically divided into punishments (poena 1 ) and censures ( cen 
surae ), purely spiritual and remedial (see Van Espen, pars 111 , 
tit xl c 1, 3, Philhmore, Ecclesiastical Law, p 1064) The 
poenae were of various kinds Apart from the case of heresy and 
kindred offences, the most extreme punishments were imprison- 
ment for life, m the bishop’s pnson, or, on the other hand, 
deposition or degradation from the ministry In the cases of 
heresy, apostasy and sorcery, the ecclesiastical courts sought 
the aid of the secular jurisdiction to superadd the punishment 
of death Incorrigible offenders on these matters were “left” to 
the secular power This provision of the fourth Lateran Council 
m 1215 was always interpreted to mean death (see Van Espen, 
Observattones in concilium Lateranense IV , and, as to Eng- 
lish Jaw and practice, Maitland, op at, Essay vi , and pp 
161, 176) The “capital” punishment was generally (always in 
England) by burning Burning was an Engissh punishment for 
some secular offences 

The Concordat with Francis I by which the pope gave up the 
right of hearing appeals from France was not many years before 
the legislation of Henry Vni in England Both monarchs pro- 
ceeded on the same lines , but Francis I got the pope’s consent 
Henry VIII acted m mvitum, and in time went further 

Ecclesiastical Jurisdiction in England— The Statute of 
Appeals (24 Hen VIII c 12) took away appeals to Rome m 
causes testamentary and matrimonial and in regard to right of 
tithes and oblations A final appeal is given to the archbishop 
of the particular province, but in causes touching the king a final 
appeal is given to the Upper House of Convocation of the prov- 
ince The “Act of Submission of the Clergy” (25 Hen VIII c 
19) took away all appeals to Rome and gave a further appeal, 
“for lack of justice,” from the several courts of the archbishops 
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to the king in chanci ry Thtnce a commission was to issue to 
persons named theiun to detumine the ippeal definitely Henry 
VIII exercised his juiisdiction as Supreme Head through a vicar- 
general Edward VI exeic'sed original jurisdiction m spiritual 
causes by delegated commissions Um. Archdeacon Hxle, Prt.c- 
tdtnts in Criminal Cast s, p xlvm ) Unless the king was to be 
regirded is an ecclcsi istical person, they weic not properly 
ecclesiastical courts, although spintud persons might sit m them, 
for thev sat only as royal commissioners The same point has 
been taken by large bodies of clergy and laity in rcgaid to the 
court of final appeal cieated by 25 Hen VIII c 19 and its present 
successor, the judicial committee of Privy Council At any rate 
the “origin d” jurisdiction claimed for the monarch personally 
and his dclegttes, under Henry VIII and Edward VI, has not 
permanently remained In theory, Hooker s contentions have 
been conceded that “longs cannot m their own proper persons 
decide questions ibout matters of faith and Christian religion” 
and that ‘they have not ordinary spiritual power” (Ecc Pol vn 
8, 1, 6, cf xxnx Articles, Art 37) In the case of an “estab- 
lished” church, and in particular, of the Church of England as 
by law established, Hooka s theory meets with important quali- 
fications (see article Ecclesiastical Law) 

The legal position of the clergy of the Church of England has 
been affected by a senes of enactments of which the most 
important are the following the “Church Discipline Act” (3 and 
4 Viet c 86) creating the “consistory court", the “Public Wor- 
ship Regulation Act” (37 and 38 Viet c 85), and the “Clergy 
Discipline Act" (55 and 56 Viet c 32) The last remains of 
the old powers of ecclesiastical junsdiction m reference to secular 
causes, have been removed during the 19th century (1) All 
matrimonial, testamentary and 06 intestate jurisdiction has been 
taken away by 20 fv 21 Viet c 77 (testamentary, etc , England), 
c 79 (testamentary etc , Ireland), e 85 (matnmomal, England), 
33 & 34 Viet c 1 10 (matrimonial, Ireland) Matrimonial juris- 
diction was taken from the bishop of Sodor and Man in 1884 
(2) Smie 6 & 7 Will IV c 71, tithe has become, except in a few 
rare eases, tithe rent charge, and its recovery has been entirely 
an operation of secular law Most kinds of offerings are now 
recoverable in secular courts (3) Administration or pious gifts 
has passed to the court of chancery (4) The enforcement of 
contractual promises has long been abandoned by the courts 
Chnsti in 'hcmsc'ves (5") Church utes 1 m no 'onscr he enforced 
b* -1 it (jt k *-> \ ict c 109) (fi ) Du nation was t'kcnawiy 
1.1 hnglaud by iS & ip \i?t c 41, ind in Irelird b> 23 k 21 
Viet c 32 (7) Laymen cm no Iohm r be Paid in ilu <q»ritiiil 
lOiirt- for olfenci s jgamst clerks (S) Hie jt.ti* Ul ui Jo- b- wl- 
ing’ 11 church etc , i« taken rvay bv 23 k *4 Vi t c j. 111 hi 
eisi 01 'he laity (r, e A J S'tphens, I c< /< sustu 1 ' St.i<nt ‘ >, 
1 3j 6) Un the other hand tlm ‘Church of Fngl uul \ si mnly 
^Powers) W, 1919,” defined the powers of the Cnurch in refer 
emt to internal a finis and 1 jeiiitatcd r irlnmcnt uy -anction 
where this is Tequireci (me England, Church 01) 

The position of a digest a nhsheo or an uiesublisht tl Church is 
lompari'ively modem, and has given hh' to n a ju u con 
ceptions These Churches are collegia hettu and come within the 
liberty of association 90 freely conceded m modern times The 
relations of tbeit bishops, priests or other ministers and lay office- 
bearers in f C r se and to their lay folk depend upon confiait, and 
these contrails will he enfonul b\ the orihmra rouri^ of liw \ 
consensual ecclesiastic '1 junsdiei ion is thi cnalid, which ho- to 
this extent temporal s inction f *1 1 Lei ,i si vsi ,e \l J aw ) 

The case of Scotland pn stois vpe. 1 il liiti-cs Iht Chuich had 
the same jurisdiction 111 bco'lard ami t mu ed it through similar 
r outts to those wluch she had m Engl ind and I ranee, nil abou' 
JTo ‘\s late as 1566 Archbwbop H-m lion of G 1 o-gow , upon 
hi» appointment, had restitut’on of his jurisdiction ir ‘he probate 
of tevtiments and Other matters (Keith, History if 'hi \cottuh 
Bishops, Edinburgh, 1814, p 38) There was an mb ml of un 
mtnmtv with at any rate ti'ulsr bishops till itr,- lhtn parlia- 
ment cnictrd 4 new svstem of Church courts which, though to 
some extmt m its turn superseded b> the reviv d 01 emsrojvcy 
under James VT, was revived or ixbficd by the act or 1690, c 7 


and stands to this day It is a Presbyterian system, and the 
Scottish Episcopil Church is a disestablished and voluntary body 
since 1O90 

(See Presbyterian, Scotland, Church or) 

Protestant Continental European States, — With the 
Reformation in the 16th century, Church courts properly speaking 
disappeaied from the non episcopal religious communities which 
were established in Holland, in the Protest int states of Switzer- 
land and of Germany, and in the then non episcopal countries of 
Denmark and Norway 

Discipline over ministers and other office bearers was exercised 
by administrative methods in the form of trials before consistories 
or synods To this extent ecclesiastical jurisdiction is still cxer 
cised m these countries Consistories and synods have exercised 
discipline of a penitential kind over their lay members, but m 
later times their censures hive generally ceased to tairy temporal 
consequences Ecclesiastical jurisdiction on the civil side for the 
trial of causes soon disappeared 

The matter is now determined for all countries which have 
adopted codes, whether after the pattern of the Code Napoleon or 
otherwise These countries have created a hierarchy of temporal 
courts competent to deal with every matter of which law takes 
cognizance, and a penal code which embraces and deals with all 
crimes or delicts which the state recognizes as offences Hence, 
even in countries where the Roman Church is established, such 
as Belgium and Italy, the most of the Latin republics of America, 
and the province of Quebec, and a portion where this Church is 
not established, there is now no discipline over the laity, except 
penitential, and no jurisdiction exercised in civil suits, except 
possibly the matrimonial questions of princes (of which there was 
an example m the case of the late prince of Monaco) In Spain 
causes of nullity and divorce a thoro, in Portugal causes of nullity 
between Catholics are still for the court Christian (non-seculai) 

Bibliocriphz — 7 he subject of ecclesiastical jurisdiction in modern 
tunes inevitably links itself onto the ecclesiastical and civil history of 
the countries concerned On the general subject, see Ecclesiastical 
Law, and, for further references articles “Law, Christian" in Hastings’ 
Encyclopaedia of Religion and Ethics, vol vu “Roman Catholic” and 
'Tastern" by Adrian Fortcscue, and “Anglican” by A J Maclean For 
the history of the principal codes see Canon Law On the develop- 
ment of ecclesiastical jurisdiction m the Church of Rome see Roman 
Catholic Church, and (from other points of view) Trent, Council 
01 , Vatican Council , and Ultramq: tanism With reference to the 
Eastern church, see Orthodox Eastern Church , also Landon, Man- 
ual of Councils (1893), sv “Constantinople" and "Rome”, Moura- 
vicff, History of the Russtan Church, Eng tr 1842 , Hackett, Orthodox 
Church in Cyprus (rgoi) , Mdasch, Das Kirchenrecht der morgen- 
landischen Kirche (190s) With reference to the Anglican Church, 
see Blunt Fhllhmore and Jones, Book of Church Law, iSgg, W E 
Collins Nature and force of the Canon Law (Church Historical 
Society, no xxxiv , 1808) , and the classical statement of Hopker, 
Fcclesiqftical Polity, bk vrn With reference to the middle ages, see the 
relative parts of the Cambridge Mediaeval History and the classical 
works of van Espen (Louvain, 1720) Jus ecclesiasticum umversum, 
Observations m Concilium Lateranense tv , De recursu ad Principem 
See also other works mentioned m the course of the foregoing article 

(X) 

ECCLESIASTICAL LAW, in its broadest sense, the sum 
of the authoritative rules governing the Christian Church, whether 
m its internal polity or in its relations with the secular power 
Since there are various churches, widely differing both m their 
prmnpks <ird prict.u, it fo'lowc th if a like dificienrc exists in 
then cccksiavtic.il law, unnh i- the outcome of their corporate 
const lomniss as mod'lnd Dv thin siveml >chtioiis to the secu- 
lar ju'hont) \t the o'llsit 1 die, i.ClIpii mu-f be nape bttv ccn 
.hu ihes whuh are ‘established ind those thil <aic “Lee ” The 
ciili.siastu.al Kws o 1 the litter me, like 'be rules of a private 
society or dub, 'he eoncern 01 1 ht members of the chuicli onlv, 
ind rome under the panic* of the State onlv in so fa is thev 
come in lonthit with the '■cculir law (eg, poivgamv among he 
Mormins or v .oUion ot the trust, deeds mder which the pioper'v 
o f a rlmril is held) In the case ol 1 iMahhshcd" churches, on 
the other h nd, win' ever the principle on wh rh the system is 
based or th di crenrc in its piactual application, the essentu 1 
cotnmicn- arc that the eccksiastiral liw i« »I«o the I’w of the 
land, the detis’ons of the church courts beimr emorced bv the 
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civil power This holds good both of the Roman Catholic church, 
wherever tins is recognised as the “State lehgion,” of the Oriental 
churches whether closely identified with the State itself, or en- 
dowed with powers over particular nationalities within the State, 
and of the various Protestant churches established m Great 
Britain and on the Contment of Europe 
Writers on the theory of ecclesiastical law, moreover, draw a 
fundamental distinction between that of the church of Rome 
and that of the Protestant national or territorial churches This 
distinction is due to the claim of the Roman Catholic church to 
be the only church, her laws bemg thus of umveisal obligation, 
whereas the laws of the various established Protestant churches 
aie valid — at least so far as legal obligation is concerned — only 
within the limits of the countries m which they are established 
The practical effects of this distinction have been, and still are, 
of enormous importance The Roman Catholic church, even when 
recognized as the State religion, is nowhere “established” m the 
sense of bemg identified with the State, but is rather an tmpermm 
m impeno which negotiates on equal terms with the State, the 
results bemg embodied m concordats (qv) between the State 
and the pope as head of the church The concordats are of the 
nature of truces in the perenmal conflict between the spiritual and 
secular powers, and imply in principle no surrender of the claims 
of the one to those of the other 
Protestant ecclesiastical law, then, is distinguished from that of 
the Roman Catholic church (1) by being more limited in its 
scope, (2) by having for its authoritative source, not the church 
only or even mainly, but the church in more or less complete union 
with or subordination to the State, the latter bemg considered, 
equally with the church, as an organ of the will of God The 
ecclesiastical law of the church of Rome, on the other hand, what 
ever its origin, is now valid only in so far as it has the sanction 
of the authority of the Holy See And it must be noted that the 
“canon law" in its old sense is not identical with the “ecclesiastical 
law” of the Roman Catholic church By the canon law used to be 
meant the contents of the Corpus runs canontct, which have been 
largely superseded or added to by, e g , the canons of the Council 
of Trent and the Vatican decrees The long projected codification 
of the whole of the ecclesiastical law of the church of Rome, 
•’"« co-’pV'-r' m *V" - *’■" -t 1 c — i -> r f Tl— ~V* X v 
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by parliament m the ordinary course ot legislation, and in point ot 
fact a very large portion of the existing ecclesiastical law con- 
sists of acts of parliament 

The first principle of the ecclesiastical hw in England Is the 
assertion of the supremacy of the Crown, which in the present 
state of the constitution means the same thing as the supremacy 
of parliament This principle has been maintained ever since the 
Reformation Before the Reformation the ecclesiastical suprem- 
acy of the pope was recognized, with certain limitations, in Eng- 
land, and the church itself had some pretensions to ecclesiastical 
freedom The freedom of the church is, m fact, one of the 
standing provisions of those charters on which the English con- 
stitution was based The first provision of Magna Carta is quod 
ecclesta Anghcana libera sit By the various enactments of the 
period of the Reformation the whole constitutional position of 
the church, not merely with reference to the pope but with refer- 
ence to the State, was definitely fixed. The legislative power of 


convocation was held to extend to the clergy only, and even to 
that extent required the sanction and assent of the Crown Ihe 
common law couits controlled the jurisdiction of the ecclesiastical 
courts, claiming to have “the exposition of such statutes 01 acts f 
of parliament as concern either ihe extent of the jurisdiction of 
these courts or the matters depending before them And therefore 
if these courto either refu=< to allow these act 1 - of parliament, or 
expound them in my othei sense than is tiuly and properly the 
exposition of them, the king’s great courts of common law may 
prohibit and control them ” 

The design of constructing a code of ecclesiastical laws was 
entertained during the period of the Reformation but never car- 
ried into effect It is alluded to in various statutes of the reign 
of Henry VIII , who obtained power to appoint a commission to 
examine the old ecclesiastical laws, with a view of deciding winch 
ought to be kept and which ought to be abobsned, and in the 
meantime it was enacted that “such canons, institutions, ordi- 
nances, svnodal or provincial, or other ecclesiastical laws or juris 
dictions spiritual as he yet accustomed and used here in the 
church of England, which necessarily and conveniently are requi- 
site to be put in ure and execution for the time, not being repug 
nant, contrarient, or derogatory to the laws or statutes of the 
realm, nor to the prerogatives of the royal crown of the same, 
or any of them, shall be occupied, exercised, and put in ure 
for the time with this realm” (as Henry VIII c ig, 35 c l6 ) 

The work was actually undertaken and finished in the reign of 
Edward VI by a subcommittee of eight persons, under the name 
of the Reformatio legum ecclesiasticarum, which, however, never 
obtained the royal assent Although the powers of the 25 Henry 
VIII c 19, were revived by the 1 Elizabeth c x, the scheme was 
never executed, and the ecclesiastical laws remained on the foot- 
ing assigned to them m that statute — so much of the old ecclesias 
tical laws might be used as had been actually in use, and was not 
repugnant to the laws of the realm 

The statement is, indeed, made by Sir R Philhmore (Ecclesias- 
tical Law, 2nd ed , 1895) that the “Church of England has at 
all times, before and since the Reformation, claimed the right of 
an independent church in an independent kingdom, to be governed 
by the laws which she has deemed it expedient to adopt ” This 
position can only be accepted if it is confined, as the authorities 
cited for it are confined, to the resistance of interference from 
abroad If it mean that the church, as distinguished from the 
kingdom, has claimed to be governed by laws of her own making, 
all that can be said is that the claim has been singularly unsuc- 
cessful From the time of the Reformation no change has been 
made m the law of the church which has not been made by the 
king and parliament, sometimes indirectly, as by confirming the 
resolutions of convocation, but for the most part by statute The 
list of statutes cited in Sir R Philhmore’s Ecclesiastical Law 
fills 11 pages It is only by a kind of legal fiction that the church 
can be said to have deemed it expedient to adopt these laws 

The terms on which the church establishment of Ireland was 
abolished, by the Irish Church Act of 1869, may be mentioned 
By s 20 the present ecclesiastical law was made binding on the 
members for the time bemg of the church, “as if they had mutu- 
ally contracted and agreed to abide by and observe the same”, 
and by s 21 it was enacted that the ecclesiastical courts should 
cease after Jan 1, 1871, and that the ecclesiastical laws of Ireland, 
except so far as relates to matrimonial causes and matters, should 
cease to exist as law (See also England, The Church of ) 

Bibliography— -The number of works on ecclesiastical law is very 
great, and it must suffice here to mention a few of the more conspicu- 
ous modern ones Ferdinand Walter, Lehrbuch des Kirchenrechls aller 
chnstlichen Konfesstonen (14th ed, Bonn, 1871) , G Phillips, Kirchen- 
recht, Bde i-vu (Regensburg, 1845-72) incomplete, ttft text-book 
by Cardinal Hergenrothcr (qv) , P Hinsclnus, Kirchenrechl der 
Kathohken und Protestanten m Deutschland, 6 Bde (r869 sqq ), only 
the Catholic part, a masterly and detailed survey of the ecclesiastical 
law, finished , Sir Robert Philhmore, Eccl Law of the Church of Eng- 
land (2nd ed, ed by Sir Walter Philhmore, 1895) For further refer- 
ences see Canon Law, and the article “Kirchenrecht” in Herzog-Hauck, 
Realencyklapadte (ed Leipzig, 1901) , C F S Zollman, Atner Civil 
Church Ldw (1917) , P Gillct, La personnalite jundique en droit 
ecclesiaslique (Mahnes, 1927) 
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ECCLESIASTICUS — ECGBERT 


ECCLESIAS 11 CUG (ibbrevnted to Ecclus), an alterna 
tive title of tht apocryph ll bool otherwise called “The Wisdom 
of Jesus the soil of Sirach ’’.The L itm word ecclesiasticus means 
“churchly,” ind might be used of any booh which was read m 
church or received ecclesiastical sanction The name of the 
book appears m the authorities m ■' v met/ of forms The writ- 
er’s full name is given in 1 77 (Heb le't) as “Simeon the son 


Ver i Acquaint th>sclf with 
a physician before 
thou liavL need of him 
Ver IS He that sinneth 
against his Maker will 
behave himself proud- 
ly against a physician 


R V (similarly A V ) 
Honour a phjsician according 
to thy need of him with the 
honours due unto him 
He that sinneth before his 
Maker, let him fall into the 
hands of the physician 


of Jeshua (» e , Jesus) the son of Eltarar the son of Sira ” In 
the Greek text this name appears as “Jisus on of Sirach Elea- 
zar of Jerusalem ” The name is shortened sometimes to Ben 
S ira in Hebrew, Bar Sira m Aramaic, and sometimes to Sirach 
The work is variously described as the Words (Heb text), the 
Book (Talmud), the Proverbs (Jerome), or the Wisdom of the 
son of Sira (or Sirach) 

Of the date of the book we have no certain indication It was 
translated by a person who says that he “came into Egypt in 
the 38th year of Euevgetes the king” (Ptolemy VII 1 , *c, in 
132 bc, and that he executed the work some time later I he 
translator believed that the writer of the original was his own 
grandfather (or ancestor, v&inros) Arguments for a pre Mac- 
cabean date may be derived (a) from the fact that the book 
contains apparently no reference to the Maccabean struggles, 
(f>.) from the eulogy of the priestly house of Zadok which fell 
into disrepute during these wars for independence 

In the Jewish Church Ecclesiasticus hovered on the border of 
the canon The book contains much which attracted and also 
much which repelled Jewish feeling, and it appears that it was 
necessary to pronounce against its canomcity In the Talmud 
(Sanhedrin 100 b) Rabbi Joseph says that it is forbidden to 
read (> e , in the synagogue) the book of Ben Sira In the Chris- 
tian Church it was largely used by Clement of Alexandria ( c 
ad 200) and by St Augustine Jerome (e ad 390-400) writes 
“Let the Church read these two volumes (Wisdom of Solomon 
and Ecclesiasticus) for the instruction of the people, not for 
establishing the authority of the dogmas of the Church” ( Prae - 
fatio m hbros Salomons) In the Vulgate Ecclesiasticus immedi- 
ately precedes Isaiah The council of Trent declared this book 
and the rest of the books reckoned in the Thirty-nine Articles as 
apocryphal to be canonical 

The text of the book raises intricate problems which are still 
far from solution The original Hebrew (rediscovered in frag 
ments and published between 1896 and 1900) has come down 
to us m a mutilated and .corrupt form There are marginal 
readings which show that two different recensions existed once 
m Hebrew The Greek version exists in two forms — (a) that 
preserved in cod B and in the other uncial mss , ( b ) that pre 
served m the cursive codex 248 (Holmes and Parsons) Owing 
to the mutilation of the Hebrew the Greek version retains its 
place as the chief authority for the text 

The restoration of a satisfactory text is beyond our hopes, for 
we cannot doubt that the translator amplified and paraphrased 
the text before him It is probable that at least one considerable 
omission must be laid to his charge, for the hymn preserved 
in the Hebrew text after ch h 12 is almost certainly original 
Ancient translators allowed themselves much liberty in their 
work, and Ecclesiasticus had no reputation for canomcity in the 
and century » 0 to Serve as a protection for its text 

The uncertainty of the text has affected both English versions 
unfavourably The A V , following the corrupt cursives, is often 
wrong, The R V , on the other hand, in following the uncial 
mss sometimes departs from the Hebrew, while the A V with 
the cursives agrees with it Thus the R V omits the whole of 
til 19, which the AV retains, but for the clause, “Mysteries 
are revealed unto the meek,” the AV has the support of the 
Hebrew Sometimes both versions go astray in places in which 
the Hebrew text recommends itself as original by its vigour, 
0 g , in vb 36, where the Hebrew is — 

Hast thou a wife? abominate her not 

Hast thou a hated wife? trust not in her 

Again m ch xxxvih the Hebrew text shows its superiority over 
both English versions 


In the second instance, while the Hebrew says that the man who 
rebels against his Heavenly Benefactor will a fortiori rebel 
against a human benefactor, the Greek text gives a cynical turn 
to the verse, “Let the man who rebels against his true benefactor 
be punished through the tender mercies of a quack” The He 
brew text is superior also m xhv 1 “Let me now praise favoured 
men,” 1 e , men m whom God’s grace was shown The Greek text 
of 1 1 “famous men,” is nothing but a loose paraphrase 

In character Ecclesiasticus resembles the book of Proverbs 
It consists mainly of maxims, moral, utilitarian and secular 
Occasionally the author attacks prevalent religious doctrines, 
eg, the denial of free will (xv 11-20), or the assertion of God’s 
indifference towards men’s actions (xxxv 12-19) Occasionally 
he touches the highest themes, and speaks of the nature of God 
“He is All” (xhn 27), “He is One from everlasting” (xln 21, 
Heb text) , “The mercy of the Lord is upon all flesh” (xvm 13) 
The book contains several passages of force and beauty, eg, ch 

II (how to fear the Lord) , xv 1 1-20 (on free-will) , xxiv 1-22 
(the song of wisdom), xln is-25 (praise of the works of the 
Lord) , xhv 1-15 (the well known praise of famous men) Many 
sayings scattered throughout the book show depth of insight or 
practical shrewdness A few examples may be cited “Call no 
man blessed before his death” (xi 28) , “He that toucheth pitch 
shall be defiled” (xm 1) , “God hath not given any man license 
to sin" (xv 20), “Man cherisheth anger against man, and doth 
he seek healing from the Lord?" (xxvm 3), “All things are 
double one against another and He hath made nothing imperfect" 
(xlu 24, the motto of Butler’s Analogy ) , "Work your work be- 
fore the time cometh, and in His time He will give you your re- 
ward” (b 30) It cannot be said, however, that Ben Sira preaches 
a hopeful religion Though he prays, "Renew Thy signs, and re- 
peat Thy wonders Fill Sion with Thy majesty and Thy 
Temple with Thy glory” (xxxvi 6, 14 [19], Heb text), he does 
not look for a Messiah Of the resurrection of the dead or of 
the immortality of the soul there is no word In his maxims of 
life he shows a frigid and narrow mind He is a pessimist as 
regards women “From a woman was the beginning of sin, and 
because of her we all die” (xxv 24) He does not believe m 
home spun wisdom “How shall he become wise that holdeth the 
plough?” (xxxvui 25) Artificers are not expected to pray Jike 
the wise man "In the handywork of their craft is their prayer” 
(y 34) Merchants are expected to cheat “Sm will thrust itself 

III between buying and selling” (xxvii 2) 

Bibliography— A useful summary of the literature of Ecclesiasticus 
is found at the end of Israel Levi’s article, “Sirach,” In the Jewish 
Encyclopaedia The most important edition m English is that of 
G H Box and W 0 E Oesterley in R H Charles, Apocrypha and 
Pseudepigrapha of the O T (1913) (W E Ba ) 

ECGBERT or ECGBERHT (d 766), archbishop of York, 
was made bishop of that see m 733 by his cousin Ceolwulf, lung 
of Northumbria, succeeding Wilfrid II on the latter’s resignation 
The pall was sent him m 735 and he became the first northern 
archbishop after Paulinus, none of his predecessors having re- 
ceived the vestment He was the brother of Eadberht, who ruled 
Northumbria 737— 7S8 He was the recipient of the famous letter 
of Bede, dealing with the evils arising from the corrupt state qi the 
monasteries Ecgbert himself wrote a Dialogus Ecclesiasticae 
Institutions, a Pemtentiale and a Pontificals He was a corre- 
spondent of St Boniface His brother Eadberht succeeded to 
the throne of Northumbria m 738, and Ecgbert, whose power 
was certainly increased by this relationship, used his authority 
wisely for the welfare of his see He gave generously to the 
churches of his diocese, and, m particular, founded the Cathedral 
School of York He died on Nov 19, 766 

Set Bede, Contmmtio, sul* win 732, 735, 756, and Eptslola ad Ecg- 
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berctum (cd Plummer, 1896) , Chronicle, sub aim 734, 735, 738, 7 66 
(cd Earle and Plummei, 1899), Haddan and Stubbs, Councils and 
Ecclesiastical Documents (1869-78), m 403-431, Proceedings of Sur- 
tees Society (Duiham, 1833) 


ECGBERT or ECGBERHT (d 839), king of the West 
Saxons, son of Ealhmund, succeeded to the throne in 802 on the 
death of Beorhtric It is said that at an earlier period in his life 
he had been driven out for three years by Offa and Beorhtnc 
In 81 S Ecgbert ravaged the whole of the terntones of the West 
Welsh, which probably at this time did not include much more 
than Cornwall In 825 he joined the men of Devon against the 
West Welsh, who were agam defeated at Camelford The next 
important occurrence in the reign was the defeat of Beomwulf 
of Mercia at Ellandun, probably near Winchester, in 825 Ecgbert 
sent his son Aethelwulf against Kent, he drove Baldred, king of 
Kent, across the Thames, and Kent, Surrey, Sussex and Essex sub 
mitted to Wessex, while the East Anglians, who slew Beomwulf 
shortly afterwards, acknowledged Ecgbert as overlord In 829 
the king finally conquered Mercia, and Northumbria, which ac- 
cepted him as overlord Ecgbert was the first king to hold the 
whole of England under his overlordship He also increased his 
power by reversing the Mercian policy of resisting the authority 
of the archbishops, and by making an agreement of perpetual 
alliance with the church of Canterbury In 830 he led a success- 
ful expedition against the Welsh In 836 he was defeated by the 
Danes, but in 838 he entirely routed them and their allies the 
West Welsh at Hingston Down (Hengest dune) in Cornwall 
Ecgbert died m 839, after a reign of 37 years, and was succeeded 
by his son Aethelwulf 

See Anglo-Saxon Chronicle (ed Earle and Plummer, 1899) , W de 
G Birch, Cartularmm Saxomcum (1885-93) Also a paper by Sir 
H H Howorth m Numismatic Chronicle, 3rd series, vol xx pp 66-87 
(reprinted separately, 1900), where attention is called to the peculiar 
dating of several of Ecgbert's charters, and the view is put forward 
that he remained abroad considerably later than the date given by the 
Chronicle for Ins accession On the other hand a charter in Birch, Cart 
Sax , purporting to date from 799, contains the curious statement that 
peace was made between Coenwulf and Ecgbert m that year 

ECGONINE, a white crystalline alkaloid of the troprne group, 
is chiefly of interest because of its relation to cocaine Ecgomne 
is a tropine carboxylic acid C»HibNOi,HO, and cocaine is its- ben- 
zoyl methyl ester 


CHa— CH CH CO a H CHa—CH CH CO a CH, 

llcH a CHC 
-CH CHa 


utir-uti — 

IcR, (1h O CO C.H, 

CHa — (!h (Ihi 


l E^omne results from the alkaline hydrolysis of /-cocaine (the 
naturally occurring form) , it tnelts at 205° C when anhydrous 
a-Ecgomne is an isomeride, having its COaH group attached to 
the same carbon atom as the OH group 
ECHEGARAY Y EIZAGUIRRE, JOSE (1832-1916), 
Spanish mathematician, statesman and dramatist, passed out 
at the head of the list of engineers in the Escuela de Cammos 
at Madrid, and, after a bnef practical experience at Almeria 
and Granada, was appointed professor of pure and applied 
mathematics in the school where he had lately been a pupil 
Between 1867 and 1874 he acted as minister of education and of 
finance, upon the restoration of the Bourbon dynasty he with- 
drew from politics and under the pseudonym of Jorge Hayaseca 
won a new reputation as a dramatist with El Ltbro talonano, which 
was played at the Teatro de Apolo on Feb 18, 1874 Later in 
the same year Ecbegaray achieved a popular triumph with La 
Esposa del vengador, m which the good and bad quahties — the 
clever stagecraft and unbridled extravagance — of his later work 
are clearly noticeable From 1874 onwards he wrote, with vary- 
ing success, a prodigious number of plays Among the most 
favourable specimens of his talent may be mentioned En el puno 
de la espada (1875), 0 locitra 6 santtdad (1877) and En el sene 
de la muerte (1879) El gran Galeoto (i88x), perhaps the best 
of Echegaray’s plays in conception and execution, has been 
translated into several languages The humorous proverb, <> Ptensa 


mal y acertaras? exemplifies the authoi’s limitations, but the 
attempt is interesting as an instance of ambitious versatility His 
susceptibility to new ideas is illustrated in such pieces as Mariana 
(1892), Mancha que limp a (1895), Hijo de Don Juan (1S92) , 
and El Loco Dios (1900), these indicate a close study of Ibsen, 
and El Loco Dtos more especially might be taken foi an uninten- 
tional paiody of Ibsen’s symbolism 

Echegaray enjoyed exceptional popularity for over 30 years, 
but his vogue is now over He had valuable gifts in artful con- 
struction, in the arrangement of dramatic scenes, in mere theatrical 
technique, in the focusing of attention on his chief personages, 
few writers excel lum He had, moreovei, a powerful, gloomy 
imagination, which is momentarily impressive But in the di awing 
of charactei, m the invention of felicitous phrase, in the con- 
trivance of veibal music, he is deficient He alternates between 
the use of verse and prose, and his hesitancy in choosing a me- 
dium of expiession is amply justified, ror the writer’s prose is not 
more distinguished than lus verse 

See L Anton dd Olmet and A Garcia Canaffa, Echegaray (1912) 

ECHELON, in military tactics and drill, a formation of troops 
composed of successive and parallel units facing in the same direc- 
tion, each on a flank, and to the rear of, the unit in front of it 
(Fr from dchelle, laddm) The disposition of the whole thus 
resembles the steps of a staircase To form echelon from line, 
the units forming the line move off, each direct to ts front, m 
succession, so that when the formation is completed the rightmost 
body, for example, is farthest advanced, the one originally next 
on its left is to the left rear, a third is to the left rear of the 
second, and so on The word is also used more loosely m tactics 
and strategy to express the successive parts of a unit or force, 
eg, forward, reserve or rear echelon, irrespective of distances 
and relative positions, and m military organization to indicate 
parts of the headquarters organization which are left in rear of 
the fighting zone 

ECHIDNA or SPINY ANTEATER ( Tochyglossus ), one 
of the Monotremata (qv) the lowest subclass of Mammalia It 
is a native of Australia, burrowing m sand, or hiding in rock crev- 
ices In size and appearance it resembles a hedgehog, its upper 
surface being covered over with strong spines directed backwards 
and inwards, so as to cross each other on the middle lme The tail 
is very small It has a long tubular snout with a small mouth, its 
tongue is long and slender, lubricated with a viscous secretion, by 
means of which it seizes the insects on which it feeds It has no 
teeth Its legs are short and strong anh form powerful burrowing 
organs The male echidna has its heel provided with a sharp hol- 
low spur, connected with a gland It is a nocturnal animal When 
attacked it seeks to escape either by rolling itself into a ball or by 
burrowing rapidly into the sand Two eggs are laid and these are 
earned, as are the young at an early stage, m an abdominal pouch, 
into which open the mammary glands The echidnas are restless 
m confinement and constantly endeavour to effect their escape 
by burrowing There are two varieties the Port Moresby echidna 
of southeastern New Guinea with longer beak and shorter spines, 
and the hairy echidna of Tasmania In all, the spines are mixed 
with hair, in the Tasmanian race they are nearly hidden by 
the long harsh fur Of the curved-beaked echidnas ( Zaglossus ) 
confined to New Guinea there are several iwces, about 30 m 
in length 

ECHINODERMA (Echinoderms), a group of animals that 
live in the sea and constitute one of the great branches (phyla) 
of the animal kingdom Familiar examples are the sea-urchin 
(Echmoid), the sea-star or starfish (Asteroid) and the brittle- 
star (Ophiuroid) Less familiar are the feather star and sea lily 
(unstalked and stalked Crinoid), and the sea-cucumbqj' (Holo- 
thuitian) (figs 1-5) These forms represent the five classes into 
which the Echmoderma now living are usually divided In the 
older periods of the world’s history there were other classes, none 
of which have survived. 

The living forms are of such divetse appearance, and for the 
most part so unfamiliar, that theie is no vernacular English 
name for the group "Echmoderma” is a Greek word and means 
"pnckle-skinned” (“animals” being understood) The Greeks gave 
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the name “Lchmu 2 ’ to two animals of Ary different mture, but 
both piolcUtd by a coat of prickle 1 ; one the hedgehog 01 uithin 
of the Imd, the other tty sc 1 urchin, which the I'rench call 
oursnt both urchin md oursn ire connected with the Fiench 
he, user, to bnstle The n line Ld m is has been conLmued m use 
for a hind of stauirhm The name ‘‘Echinodcrnnta, ’ often 
tijphcd to the whole branch means “sea union si ins,’ md in, 



invented m 1734 by J T Klein to denote onlv the empty shells 
or tests of sea urchins 


CHARACTERS AND RELATIONS 
Diverse though living edunoderms are, all possess certain 
characters, some of which they hold in common with other types 
of animals, while others are distinctive of the group The com- 
mon characters may be mentioned briefly The substance of an 
echmoderm is built of many cells , the animals are multicellular 
(Metazoa, as opposed to Protozoa) An echmoderm differs from 



arthropods and vertebrates such animals are called Coelomata, 
The fundamental plan of an echmoderm, as In all Coelomata, is 
bilateral, and any appearance ofi radial symmetry is secondary 


Radial Arrangement — Living echinoderms are distinguished 
from the othei Coelomata by the following clvnacters —All 
ctiow a division of most of the body structures into live sectors, 
commonly produced as rays or “arms ” These iajs may branch, 
may increase in number, or may be partly suppressed, but the 
number five is fundamental The middle line of each ray is 
termed a radius, a line drawn midway between two adjoining 
ladn is termed an interradius thus the body surface may be 



mapped into five radial areas alternating with five mterradial 
areas In living echinoderms the organs that show the radial 
arrangement most clearly are numerous sacs, canals and tubes 
which carry water through the body and constitute a hydraulic 
apparatus (water-vascular system) In its most typical form 



(fig 6) this consists of a nng canal round the mouth, indirectly 
connected with the water outside, and sending a canal flown 
each of the radii From each side of this radial water-vessel 
small branches are given off, and then ends project from the 
surface of the ammal as closed tubes with muscular walls, since 
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nd iid lot. « ( 1 Int are c. ■ id T. .1 01 1 10a 1 
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hence that radial area 01 tne test is called an ambulacrum, and 
the mterradial areas are called interambulacra 
In the older and more primitive classes of Echmoderma, the 
hydraulic ambulacra! system did not subserve locomotion, but 
only sensation and respiration The five-rayed structure did not 
originate jn this system, but was due to the extension from the 
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mouth of five grooves lined with minute lashes (cilia), which b> 
' (Mutant whipping drive a stream of water with food particles 
to \ards the mouth The food collecting area was increased by the 
clungation 01 branching of the grooves, as m crmoids and sea 
sc, is, and the water-vessels followed the food grooves In erm 
oicia and sea stars the food grooves are open and m use, but 
m brittle stars, sea-urchins, and holothunans they have become 



closed over, while the ambuhcral system continues to send out 
its podia (fig 7) 

Spicular Structure of Skin— The name Echmodernn ex- 
presses one of the chief characters of the branch Prickles, it is 
true, are not so extensively developed m the other classes as they 
are in sea-urchins, though they are present m considerable num- 
bers m most of them The essential feature is the piesence in the 
deeper layers of the skin of minute spicules of crystalline car- 
bonate of lime (calcite), which usually glow together into plates, 
or small bones, or prickles, all so interpenetrated with the con- 
necting fibres of the body wall that they constitute a beam and 
rafter work (fig 8) Under the microscope a, thin section of this 
looks like a net Wherever the mid layer or mesoderm occurs m 
the body, and not only m the body-wall, its cells have this power 
of depositing lime , they can also re absorb it and redeposit it, so 
that the shape and structure of the skeleton change as the animal 
grows In all these respects the skeletal tissue of Echinoderma 
is paralleled only by the bone- of Vertebrata, but it differs from 



bone in chemical composition, in the formation of the spicules 
within the cells and not outside them, and in the retention of a 
Crystalline character so that each plate acts as an individual 
crystal By the cleaved surface characteristic of calcite and the 
netlike appearance, even minute fragments of echmoderm skele- 
ton embedded m the rocks cab be distinguished from the re- 


mains of molluscs, corals, arthropods and other animals 
Other Common Characters — The following characters of 
less obvious nature are also common {o all living echinoderms — 
The egg develops first into an elongate, two sided larva (figs 0 
and 21), with an uncoiled gut, and with the body cavity essen- 
tial!} arising as thiee pans of pouches (coeloms), all or part 
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of this is somewhat abruptly changed into a radial creature with 
coiled gut This chaiactenstic metamorphosis is described later 
The nervous systems are three ( 1) the outer oral senaorv system, 
rhiefly composed of a ring round the mouth, and radial nerves 
lying outside the water vessels, and derived from the superficial 
epithelium, (2) the deeper oral motor system, l>mg just below 
the formti, supplying the muscles m the oral side of the bod> 
wall, (3) the apical motor system, most highly developed m 
crmoids, its eentre is where the stem originates, and its cords 
pass down the stein and the lays to work their muscles, it is in 
all classes except holothunans The blood system consists of a 
number of spaces rather than definite vessels, without heart or 
regular circulation, its contents differ from the general fluid of 
the body-cavity only in containing more albumen In all the 
internal fluids float vauous bodies some are red with haemo- 
globin (like human blood corpuscles) and aid respnation, others 
are white, wandering, amoebalike cells, which serve many pur- 
poses, some eating the various waste jjioducts and then squeezing 
their way to the extenor, for there is no definite excretory system 
Relationships — The Echinoderma as we have seen, differ 
from other radial animals, but agree with many other branches, 
in the separation ot a body cavity (coelom) from the primitive 
hollow, which persists as the gut The various branches of the 



Coelomata may have sprung independently from the Coelentera, 
and if there was any connection between them it must have been 
through forms whose existence we can only infer from a study of 
the oldest fossils and of the earliest stages m the life history of 
their living descendants Thus we find the mode of origin of the 
coelom and its early division into three pairs of sacs paralleled 
only in that great branch of the Coelomata which includes all 
animals with a backbone or with its cartilaginous precursor 
termed “notochord" The lower Chordata (as the branch is 
named) comprise the lancelet ( Ampfuoxus ), the sea-squirts or 
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ascidians, and ■'onie kss known, often worm slnped cieatmes 
named Enteropncustj All fhordata, except sea squirts, show 
traces of this triple division of the coelom, and the growth of its 
middle division into lubes* and tent ides is seen also in some 
Enteropneusta The larva of one oi the Enteiopneusts ( Balano 
glossiti) was originally desenbed ns an independent animal 
( Tormna ) and supposed to be related to the Echmodcim larval 
forms— the presence of a water pore accentuates the outer simi 
hrity T he mouth of the developing cchmodum, when it shifts 
from the original median position, invariably moves to the left 
not to the nght, in the Iantelet the mouth epptirs lirst on tin 
left side The centr d nervous system of Choidati, like the outer 
oral nervous r ystem of Echinodcrnn is deuved from the outer 
epideimis and sink., below the suiface m the same m inner, this 
indicates that the ancestr U foims responded to ceitain ouU r slim 
uh by a similar mechanism The lesemblances and differences 
between eihinodermal and vertebrate skeletal tissue have already 
been emphasized All these facts suggest that the Echmoderma 
and the Chordata were derived from a common ancestor, differing 
from the ancestors of other Coelomata, but itself not yet either 
an echmoderm or a choidate 


CLASSIFICATION 

The five classes into which, as said at the outset, Eehmo 
derma now living are usually divided, are not of equal vilue, foi 
the Asteroidea and Opbiuroidea diverged in a comparatively late 
geological period, so that the differences between them are not so 
profound as those that distinguish the other elisst s, the diffiuilty 
is met by merging them in a supei class, Sttlhformn In early 
Palaeozoic times there existed other classes, all of which became 
extinct before the Mesozoic era began Most of those eieaturcs 
resembled most crinoids in being attached to the sea floor and in 
feeding on minute organisms, which they swept dong uhited 
grooves into their usually upturned mouths They have therefore 
been grouped with the cnnoids as Pelmatozoi (st ilk animals), 
while the remaining classes, which are free moving and generilly 
feed with down turned mouth on larger organisms have been op 
posed to them under the name Eleutherozoa (free animals! 
These names conveniently connote definite facts of structure and 
habit, but do not imply any closer relationship between the classes 
included under them The classification here adopted embodies a 
few recent advances Certain Pelmatozoa 
that, in editions of the Encyclopedia Brit- 
anmea after 1900, have been placed under 
Cystoidea as an order Carpoidea are now 
distinguished as a class On the other hand 
the Blastoidea, though numerous and rather 
sharply defined, are a relatively late off- 
shoot from the Cystoidea, and it they are 
retained here as a class, it is only because 
authorities disagree upon their point of 
origin W J Soltas has proposed a class 
Ophiocistn for a few rare Sdunan tosciK 
of winch the structure was io 'g jniiund*T 
stood though eoriecUy gi >en in the £nr\ 
clopjedia Hr tanmea (iyit) , they may be 
modified Sldliforggij or Echmuidui but 
tennol he maintained as a v 1 ar ul d,.c 
Recently some Paluozoii fos»iU, iijuilfi 
regnded as Cirripedii, ha t Inin uituul 
by T II Withers (iijzb) *o the Lchuo 
derma, and F A l)ather has auiptic 1 
that view, while keep ng ihcm apirt s 
a sub branch, Maihatndia The lirger 
divisions V the Erhnoderma here accepted mij 
without implication as *o ihur mutual aflinitu , th 
With no tiacc of Rvhul structure 
tMachfendliL ; 

tCarpoidea I 

With more or 'm R idiid^tmciiire 
tCystonUa 
tBuistoulu 
C moide* 
tWnoMterolilea 
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COMPARATIVE ANATOMY AND PHYSIOLOGY 
Machaeridia — Of the Machaeridia only cne skeleton is 
known, and it is mainly because its plates have shown the ciys- 
talline cleavage characteristic ot eehmo 
derms that they have been placed in this 
branch In the simplei forms the plates are 
in two rows, lunged down the back, and 
opening on the other side (fig 10), scats 
on thar mnei face indicate the presence of 
muscles that would pull the two sides to 
gether One infers that the animal was 
elongate, flexible, symmetrically two sided, 
with a mouth and some sensory organ at 
the fore end, and a vent at or near the 
hind end , it may have been such a creature 
as study of recent larvae has led several 
authors to imagine as a probable ancestor 
under the name Dipleurula (little two- 
sides) (fig 9J In that the two fiont pairs 
ut eoeloms would have opened to the exte 
nor by 0 pore apiece, but no trace of such 
a pore has yet been seen in mathaeridian 
plates More advanced forms had four 
rows of plates, two on each side At one 
end a plate was often modified in a way 
that suggests temporary fixation 
Caipoidea — All Carpoidea bear traces 
of a stem by which the body was attached 
to some object on or near the sea-floor (.fig 
1 1 ) In most the skeleton shows some two 
sided symmetry, if only in a part of the 
stem, this may have originated in the sym 
metry ot the Dipleurula, but its gradual in- 
crease in various series of the class is due 
to adaptation Nearly all Carpoidea are 
flattened in a plane parallel to the sea-floor, 
and either the whole body-wall is flexible or 
one side remains flexible, so that it could 
expand and contract as the animal drew in or expelled water for 
food or aeration The positions of intake and vent relative to the 
stem and to each other vary according to the particular habitat 
and mode of bfe of each genus , originally, perhaps, they were at 
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opposite ends of the bodv and the stem arose between them, in 
any case the arrangement differed from that of al> other Pelma- 
tozoa In the apparent absence of water-pore, genital pore and 
any trace of radial symmetry, the Carpoidea and Machaeridia 
differ from all other classes 

Cystoidea —The Cystoidea, like all other ecbinoderms, have a 
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two sided sjmmetiy, but in them we see the rise of radial sym- 
metry Study of this enables one to draw a plan by which the 
symmetries m other classes can be compared (fig 12) Normally 
the cystoids are attached to the sea floor by one pole of the body 
and take in food through a mouth at the opposite, upper pole 
Near the mouth is a water pore, and close to it, but fuither from 
the mouth, is a genital pure, the vent is usually in the same line, 
at the side of the body Thus the 
body can be divided into simi 
lar halves by a plane passing 
through the mouth or oral pole, 
the apical hole, and the water 
pore This plane is termed the 
M plane (because in othu 
classes the water pore is broken 
up into many, and the perfo 
rated plate is called a madrt, 
ponte) and it can always be 
identified The rays originate by 
the extension of the ciliated fin- 
ing of the gullet over the body- 
surface, it stretches out in the 
form of grooves, the first, nat- 
urally, away from the vent, 
towards the front or anterior part 
of the body, the second and third 
towards the free space on each 
side, later, these three grooves 
become five by the forking of 
the right and left grooves The 
food-collecting surface was usu 
ally mci eased by the extension 
, of the grooves on little jointed 
1 appendages (brachioles), which 
did not contain prolongations 
of the body cavity or of the 
generative system (fig 13) The water system may have sent 
branches through the mouth opening along the food grooves, but 
did not subserve locomotion Aeration of the body-fluids was 
effected through thinner portions of the test, and according to the 
structure of these the Cystoidea may be grouped m two sub- 
classes — (1) Rhombifera or Dichoponta, m which the bieathing 
organs are folds of the test-wall, crossing the sutures of the 
plates (fig 13), (2) Diploporita, in which the breathing organs 
aie canals of U -shape within the test wall and not crossing the 
sutures (fig 14) There are other differences between these sub- 
classes 

Blastoldea. — The Blastoidea proper (fig 15) have a body- 
skeleCon of 13 mam plates arranged m thiee circlets, according to 
a marked five rayed symmetry, viz , five 
radials, which support the five mam food- 
grooves, five orals, which surround the 
mouth and he between the food-grooves, 
the basals, which fie beneath the radials 
and form a facet for the stem The vent 
lies in one of the mterradu, eithci adjoin 
ir enclosed by, an oral, the water pore 
and genital pore are probably associated 
with it Respiration was effected through 
thm portions of the test wall, strongly 
folded so as to increase the surface, these 
hydrosptres cross the sutures between the 
1 radial and oral plates Each food-groove, 

' after passing between the orals, lies not 
on the radial plate, but on a special plate 
fn the radial line called, from its shape, the lancet-plate, this is 
bordered by small side-plates, to which brachioles are attached 
Crinoidea. — The body of the Cnnoidea (fig 16) is normally 
borne on a stem, has the food-collecting system upwards, and the 
Vent m the M plane at the side or raised away from the intake 
on a sort of chimney (anal tube) The food-grooves are extended 
on five arms or brachia, which are not, hke brachioles, mere ap- 
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pendages to the test, biK actual outgrowths of the body (fig 7) 
containing throughout extensions of the body cavities, the gcneia- 
tive oigans, and the apical neivous system, as well as beating the 

usual’ water vessels with their 9 
side branches and podia, uid 
nerves from the two oral systems 
The aims, which are built of sue 
cessive plates (bnchials), maj 
fork or bianch repeatedly, and the 
smaller branches may become ar- 
ranged along the sides of the 
larger, foimmg pinnules Pin- 
nules are commonly of some 
what different structure from the 
arms and may lack ambulacral 
grooves and associated strut 
tures O Jaekel and A H Claik 
hold that the pinnules of certain 
forms, including the living 
feather stars, lepresent the bra- 
chioles of cystids The body with 
its arms is termed the crown, 
that portion of it below the free 
part of the arms is the dorsal 
cup, the covering or lid of the 
cup, above the free part of the 
arms, is the tegmen In the 
simpler cnnoids the cup consists 
of only two or three circlets of 
plates, the five radials, from 

BY COURTESY OF TUB BRITISH MUSEUM (HAT WhlCh the amlS I the 

ural history) (primitively) five basals, beneath 

Fig is— a blastoid oropho the radials and alternating with 
crinus fusiformis them, and often the (primi- 

tively) five infrabasals, beneath and alternating with the basals 
Infrabasals are wanting in some groups (monocyclic), present m 
others (dicychc), but may be overgrown by the basals or may 
atrophy m the adult (cryptodicychc) The cup may be enlarged 
by the incorporation of the lower 
paits of the arms, between which 
other plates (mterbrachials) of- 
ten arise, to make room for the 
vent, or to support it, special anal 
plates'maj be added, or it may 
be reduced to a smaH plattorm 
as in most feather-stars The gut, 
as viewed from the oral surface, 
is coiled in a clockwise direction 
(solar) 

Ednoasteroidea — The Edri- 
oasteroidea (fig 17) had a cir- 
cular test composed of an indefin- 
ite number of irregular plates 
They were either permanently 
attached to the sea-floor, or ad- 
hered like a limpet with some 
power of movement From the 
upturned mouth five food- 
grooves stretched over the upper 
face, these were usually borne 
on a series of alternating floor- 
plates and protected by hinged 
cover plates From the structure 
of the fossils (fig 7) it is inferred 
that a water-canal passed from a 
ring canal round the mouth, be- 
neath each groove but outside the 
floor plates, and that it gave off, branches, each of which ended 
m a podium stretching outwards and a swelling (ampulla) stretch- 
ing inwards between the floor-plates to form a reservoir, no other 
Pelmatozoa show such a structure There were no brachioles The 
gut seems to have had a solar coil, its vent and madreporjte la/ 
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on the same side as the mouth In some gmen the depth of the 
food grooves impress! d a five rayed symmetry on the generative 
organs 

Stellsfomrua — The Stclliformia ( sea stars, brittle star >, 1 1 al ) 
live a'' a rule with the mouth downwards fiom it radiate five 
ciliated gmoves vith a superficial nuvous tract, as in Pclma 
tozoa, the stiucture of these grooves and of their associated 



water system is as lust described for EtluodJcrukle 1 (fig 7) 
Ihe creature indeed resembles an kdr'oastci turned upsidi dov 11, 
but differs m that the vent (when present ) is on the apical 
faee, v hich is now uppermost , the vent and w det pore are no 
longer both in the same mterradius while the m.tdrcpontc is 
shown in lig 12, still marks mterradius C/D nt the P/a plane, flic 
sent has movtil into B'C In coral ilion with the ouilurn, food 
colit etmg by ciliated grooves has given place to aetive stareh foi 
and ingestion of animal food, alive or dead 111 1 ugu portions, this 
again Ins led to modification of plates round the mouth into ja\ s, 
and to prolongation of the ambulacra on ndul cateiwons of the 
body, giving the animal first the stai slnpt (fig it then the 
foim of a disc v ith five amis (fig 2) The tcrmuul plate of each 
ra” is separated from the apical pole by a stretch of plated integu- 
ment, the grooves never bend round on to the uppei surface 
Since each terminal plate bears an orgm st lSitivc to light it is 
also called an ocular According as the* move by crnvlmg or 
wriggling recent Stelhformia f ill into two 1 lapses Vtermdi a and 
Ophiurotdea In the Asteroidea (fig 1) the arnbulacril grooves 
remain open and the podi 1 change into tube feet, with or without 



Pi® is — skeletons of an fchinoid asteroid and crinoid placfd 
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a sucKcigat the end by winch <hc s ea star clings to oojec - or 
pubs itself along, a podium un oe withdiawn mto the groovt by 
us muscles, when its fluid contents pass into the ampulla, con- 
traction of the ampulla squeeze^ the fluid ag an into the podium, 
swelling it out for Use TI*e arms are 1 ot, as a rule sharply dis- 
tinguished from the body, and they contain both genital glands 
and hhnd extensions of the digestive system (caeca) The bodv- 
fluuli are aerated through thln-wallcd outgrowths of the bodv- 
eauty (papulae) which pass between the plales 01 the upper sur- 


face Podia and papulae aie protected by thorns or spikes, which 
are sometimes clumped (paxilbe), sometimes branched and bear- 
ing a membrane, sometimes modified into small grasping organs 
(pedicellariae) Many sea stars have more than five arms, but the 
arms never fork 

The Ophiuroidea (the name means snake tail forms) owe their 
name to the long, tlnn, flexible irms, which spring abruptly from 
the central disc (fig 2) The arm groove is covered, the podia 
cease to act as tube feet, the floor plates are thickened and joined 
by pairs into solid bones shaped like veitebrae and connected by 
strong muscles In a few types genital glands but not digestive 
caeca, extend into the arms The outei plites of both disc md 
arms ue broad shields without interspaces for papulae Some 
times aeration is through clefts it the bases of the arms The 
spines remun mi ill and usually 
of 'ample structuie Tew ophm 
roids h ive more th m five arms, 
but in one ordei including the 
has! et fish the arms may fork 
from 1 few to verv many times 

Ichmoidea — The Echu uidea 
i si i urchins, figs y, 19) also 
h*< mouth downwards \ simple 
regular cchmoid 111 iv be com- 
pared to an asteroid 111 which the 
vent is at Iht apical pole, and 
Ihe giooves b ivt grown round 011 to th it face of the test (fig 18), 
jo that then tuunnal oculir plate encircle the vent and are com- 
monly sepirated Irom it by five other plates of lathei larger size, 
each pierced by an opening for the e ttrusion of the genital prod- 
ucts (hence called genital plates), md one also placed by numei 
ous watei poies (madiepoute) The test having become rigid as 
well as globuht, the soft stiuctures of the grooves have sunk be- 
neath it, and the podia emerge through the plates (fig 7) The 
absence of papulie horn tue close built test throws more les 
piritory work oil the podia, and to aid this the canal of each is 
divided, and cilia sweep a curient up one half and down the 
other, thus the pores foi the podia are double like the diplopores 
of cysloids The plites through which the podia pass aie called 
ambulanals, new evidence suggcols that they correspond to the 
floor-plates of Asteioidta and Edrm istcroidea, not to the cover- 
plates or to any stiucture in Crinoidca, Cystoidea or Blastoidea 
The gemtil glands are much branched, and here remain mter- 
radiat In a rtgulai cchinoid (fig 3) the madreponte and vertical 
lxis mark the plane, the vent is not precisely at the apical 
pole, but is shifted m the dnection of radius B (lag 12) Accord 
mg to S Loven, the plates of the five mteriadii are svmmetncal 
with regard to the plane B D/E, which therefore is called the 
echmoid plane In a laige number of later sea-urchins the vent 
moves towards the underside of the test, whence such forms are 
called uregular echinoids (fig 19) In most the vent passes along 
mterradius B/A, while the mouth moves in the other direction 
along ladiits D , the plane thus marked is known as Loven’s plane 
In such urchins the groove D is termed anterioi, and, with the 
adjacent C and E, foims the trivmm, while grooves A and B form 
the bivium These are not the same rays as form the so called 
trivium and bivium in the other classes The change to irregular 
is connected with a change in the mode of feeding Regular 
echmoids have five teeth, interradially placed and held in a frame 
ot 20 pieces, which Aristotle compared to a ship’s lantern In 
those later forms that take to feeding on ooze or minute food, 
these structure-, ul gradu illy lost 

It is in the urchins that the smkes or prickles of the skin arc 
most higil* dtvclopcd TIilv ere generdl cd'eel spina (L-’t 
ipma, a thoinj, but is 1 spine ’ lias a difitrml n enung 111 English 
and anatom* the term ‘railiole" is preferable They are al taehed 
to round headed tuboriles on the lest b\ a ball and socket joint 
and are moved bv musclis Prmuril radiolcs serve foi protec- 
tion, but the larger radicles note used like a fits lor locomotion 
or lor digging Some radioles are mi mte clothed with cilia, and 
arranged m naiiow bands (i, 1 .joIcs), vhieh are supposed to 
sweep currents of water for aeration or sanitation Pedicellariae 
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tie always piesent and aie of five different tvpes 
HolothuroMeu — The Holothuioidea ( holothunans, sea cu 
cumbeis) resemble the Echinoidea in that the outer skin covers 
the grooves, podn may or may not be piesent But, wheieas a 
sc 1 urchin moves sideways in any direction, a normal holothunan 
(fig O moves onl) in the direction of its mouth, with the body 
stretched along (he sea-floor, and the vent at the other end The 
surface turned to the sea floor is always the same, and is usually 
flattened down its middlt line is one of the radii (A ), with radius 
B to its right and E to its left (fig 12), the podia of these radii 
serve as sucking feet, but those of radii C and D, on the upper 
surface, aie used only for feeling and aeration Near the fiont 
01 mouth end ot the middle upper interradius C/D opens the duct 
from the usuilly single genital gland, while the watei pore opens 
just in front of it in the larva and in the adult too in some species, 
in others the pore closes and the water system obtains its fluid 
from the body cavity through openings in the stone canal There 
is no apical system of plates, and no terminal plate or special 
tentacle at the end of each ray In these respects and m the sym 
metrv of the rays the holothunans depart from other Eleutheroaoa 
and appioach such early Pelmatozoa as Ednoaster 
The following special features are found in most holothunans 
(fig 20) The mouth is surrounded by the 8-30 (usually 10-20) 
front podia, which have become prominent tentacles Outside 
these is a nra, which can close over both mouth and tentacles 
The body wall has two sets of muscles a transverse, circular 
layer, which, on contraction, compresses the contained fluids and 
thus elongates the body, five pairs of longitudinal muscles, along 
side the radii, which on contraction shorten the body (it is hard 
to hold a holothunan) The gut passes from the mouth, below 
mterradius C/D to the hinder end of the body, then forward 
along interradius D/E, then downward along A/B to the vent, 
thus it has a solar coil as in cnnoids and echinoids Most holo 
thunans suck in water through the vent for aeration, to accom 
modate this the rectum is enlarged and, in numerous species, gives 



off two many-branched tubes with blind ends, termed the respira- 
tory trees In most holothunans the skeleton is greatly reduced 
Round the gullet is usually a ring of five radial and five jnter- 
radial pieces, which may correspond to the mouth frame of echi- 
noids There are no tegular plates in the body-wall, but through- 
out the skin and the connective tissue are scattered minute spicules, 
which have different shapes characteristic Of the various genera 
and species; m one or 1 two genera some of these are enlarged to 
form irregular plates, and m one or two tlyey are absent altogether 


MPRODUCTIGr AND DVMVl OPMEHT 
In mo>l ichinodums the jcres arc separate, hut not cliitin- 
guished bv ly « \ternal character The g< rut ll products me di 3 
chaiged into the watei wheie the eggs lire fertih-ed bv the spi ini 
The egg then dividi into a number ot cells, which form a hollow 
bill One end of this glows mvird, and thr lesult 13 an open 
mouthed with a double v all lhis stage (orre ponds to the 



body cavity arises from the hollow of the sac as a single pouch 
growing out into the loose middle layer By repeated division of 
this pouch arise the three pairs of coeloms shown in the diagram 
of the dipleuruh (fig 9) Meanwhile the sac lengthens and is 
flattened on one side, toward which the original cavity bends 
down and breaks through to form the larval mouth, leaving the 
original opening as the larval vent 
The larvae are free swimming, and are modified from this 
ground plan in five directions according to the class to which 
each belongs They used to be regarded as distinct animals, and 
so received special names Of the four types of pelagic larvae of 
Eleutherozoa the simplest is the holothunan, of which an early 
stage is shown in fig 21 The primitive mouth is surrounded at 
a little distance by a band of cilia, whip h by their vibration move 
the larva A smaller ciliated 
band immediately round the 
mouth sweeps m food The oral 
field, within the main band, is 
shaped like a broad JMJ , m later 
stages the two side portions are 
folded on their borders and look 
like a pair of human ears, whence 
this larva has been called Aun- 
culana The vent lies m the mid- 
dle below the crosspiece of the 
H, and the gut runs through the 
curved body to it, swelling on its 
way into a stomach but showing no twist "This larva has no 
skeleton, only some wheel-shaped spicules scattered through its 
substance 1 be larvae of bnttle-stars and sea urchins have a skele 
ton, in which long rods push out the side folds and so increase 
the length of the ciliated band, early stages are shown in 
fig 21 A fancied resemblance of later stages to a painter’s 
easel led J Muller to call the larva Pluteus (easel) In the 
arrangement of the rods the OpUopluteus differs somewhat 
frdm the Echmopluteus The asteroid larva has no skeleton 
It differs from the auncularia in the meeting of the two upper 
limbs of the EH, so that the oral field is like an and there 
are two complete ciliated bands (fig 21) , their apices are drawn 
out into long prae oral lobes, and their margins are folded into 
narrower lobes or pinnae, whence the larva was called Btpmnana 
In the recent unstalked cnnoids and some other echinoderms with 
large yolky eggs, the larva grows within the egg till if emerges as 
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a bairtl shaped form with fivt, bands of alia like the. hoops of the 
barrel , the primitive mouth, being unused, closes 

Bctwcrn the larva and the adult is a series of compile ited 
changes duung which thc’l liv'd skeleton is ibsoibed and redc- 
posited as (he permanent skeleton, while poitions of the creature 
are often cast aside as \ orn out trappings Such a maiked change 
is called a mtt imorphosis (<jv ) T t is best known in some of 
the sea stais, where it takes about i '■ diys The larva sinks and 
attaches itseli to the sra floor In a portion of the prae oral lobe 
(fig „2> this i« pulled out into a stall, and the future star 
developed within the body of the larva The essential change is 
the cmving of the left hvdiococl and the left hinder coelom round 
the gut, till each becomes a img In the asteroid the oral face of 
the star bends downwards tovvaids the stalk and the floor, and the 
water ling doses lound the stilk wlndi then disappears (fig 24) 
In the uinoid the oral face is bent upwards, so that the water 
nng does not enclose the stalk (fig 23) As shown in fig 12 the 
water nng closes in i different lnterradms with xefeience to the 
M plane in each class, this is connected with the torsions that 
occur during met imorphosis The later stages of growth are often 
of intirest to the evolutionist as suggesting the ancestry of the 
present form and the origin of its special strut tures The classical 
instance is the rosy feather star ( Antedon bifida ) This was 
thought to be an asteroid, but in 1823 J V Thompson, a Cork 
surgeon, discovered that when quite young it was fixed by a stalk 
like a cnnoid, the growing animal breaks away from the root, 
and the upper part of the stalk is condensed into a knob bearing 
numerous stem tcnduls or cirri This process recapitulates the 
race history traced m Jurassic fossils 
Protection of the Brood. — Although most echinoderms have 
free swimming larvae, about 60 keep their young with them until 
they are large enough to shift for themselves These brood pro- 
tecting species are found in all the groups, but are most numerous 
m the holothunans, starfishes and brittle-stars Especially charac- 
teristic of sub antarctic regions, there are less than a third as 
many m the arctic, and only a few in tropic il and temperate seas 
The young may be carried on the outside of the body, generally 
distributed, or segregated in special areas, as in the deeply sunken 



PlS 21 — DIAGRAM SHOWING THE INTERNAL STRUCTURE OF THE FKIMI 
tlVg PELHATOIOOH, PRODUCED WHEN THE DIPLEURULA FIXED ITSELF 
BV THE HEAD CAUSING THE (SOUTH TO MOVF UPWABOS AND So THROW 
THE Gilt INTO A COIL AND BEND THE BODY CAVITIES 

ambulacra of certain irregular cchinoids, or clustered about the 
mouth, as m certain starfishes, or w the feather stars attached to 
the cirri pr pinnules Often they develop m special pouches which 
may be on the upper surface as m some holothunans and star- 
fishes, m the mtarradial areas as in some brittle stars, or on the 
pinnules in some feather-stars In some cases they are developed 
Internally, escaping through rents in the body -wall of the adult 
Self -division and Regeneration — Many echinoderms can 
break off portions of themselves, generally under the stimulus of 
danger or to get out of a difficult situation The stem and arms 
of some of the htcr cnnoids have special breaking-planes, some >hr_. 


brittle-stars snap the aims when seized and disintegrate before the 
distressed naturalist, some holothunans, when attacked, eject poi- 
tions of then visceia and to this habit the cotton-spinner owes 
its name The discarded portions can be grown again , it has even 
been claimed that m some cases they can themselves grow fresh 
bodies and become complete individuals A sea star ( Linckta ) 



Fig 24 — DIAGRAM SHOWING CHANGE FROM FIXED ECH1NODERM TO FREE 


commonly avails itself of this faculty, and oi;e may find small 
arms with a small body at one end, and four little buds growing 
out of it, these are known as comet-forms The power of regen 
eration is probably due to the extension of all the systems of the 
body into the arms, but it seems that in general a portion of the 
central disc must also be present A development of this powei is 
reproduction b ' spontaneous division, as practised by many sea- 
stars, brittle stars and holothunans, it is indeed the usual method 
m a number of small six armed tropical brittle stars which when 
y oung commonly have three larger and thiee smaller arms 

GEOGRAPHICAL DISTRIBUTION 

Echinoderms are confined to the sea and differ in this from all 
but one or two branches of the animal kingdom The limitation 
is probably connected with the density of the water, since echino- 
derms depend largely on their hydraulic system, and there is 
besides a constant interchange between the internal fluids and the 
outer water through the tlun membranes Any sudden change 
would be particularly fatal to the larval stages, which transport 
the species to other localities Some species tolerate a change 
better than others, but few are found even in brackish water 
■Within the sea, however, echinoderms mav occur from anvwhere 
between tidemarks down to 6,000 metres (3J miles) Those 
between tidemarks are often buried in moist sand, some urchins 
bore holes in rock, and these retain a little water, few can stand 
being left high and dry In littoral waters examples of all classes 
are numerous, but the greatest abundance and variety occur be- 
tween 1,000 and 2,000 metres, in the greater depths both species 
and individuals are fewer Most species have a limited range of 
depth, but a few have considerable extension, thus, the brittle- 
star Ophiacantha btdenthta ranges from 5 to 4,450 metres No 
older and few families are exclusively either littoral or abyssal, 
but two highly modified kinds of holothurian occur only floating 
m the open sea 

Since the depths of the sea are connected and their conditions 
more or less uniform, abyssal species are much alike m all the 
oceans The conditions of coastal waters are varied, and so, con- 
sequently, are the species, few having a really wide distribution, 
the chief exceptions are circumpolar species, which may stretch 
.1, p--c r , n J V’-I-V rms*' «--<* , ,11 
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GEOLOGICAL HISTORY AND EVOLUTION 

Geology gives only a succession of fossil forms, the relation 
of these to one another is interpreted through facts of anatomy 
and development, and seen to be an evolution In its main lines 
the race-history is now thought to have been as follows We stait 
with a dipleurula larva (fig 9), still free floating and with none 
of the peculiarities of the modern adult echmoderm The event 
that originated the branch was the discovery of the sea floor, on 
which followed the adoption of a stationary life and the deposi- 
tion of lime spicules in the skin The three rayed spicules grew 
into star shaped plates loosely joined, such as are scattered m 
Lower and Middle Cambrian rocks As the plates grew, they were 
more firmly united, and completer skeletons were preserved 
These, at the outset, show a divergence The Machaendia (fig 10) 
may represent the elongate stage before fixation If the elongate 
form became fixed by the middle of its body, the mouth and 
the vent would be on the two sides of the base of attachment, 
and from such a creature all the nonradiate Carpoidea (fig n) 
may have descended They are found only from Middle Cambrian 
to Devonian 

Origin of Radiate Forms — Radiate forms had a different 
origin The dipleurula, apprehending the floor by its sensory front 
end, fixed itself, not by the ciliated pole, but a little to one side, 
the right side being chosen for a reason we cannot yet fathom 
The result was the passage of the mouth to the upper surface 
(fig 23) As it passed up along the left side, the gut caught hold 
of the left water-sac and pulled it upwards, curving it in the 
process Since this was attached to the left duct from the front 
body cavity, that structure was also pulled up and its pore came 
to lie between mouth and vent, while the stretched part of the 
front cavity formed a canal lying along the outer wall The gut, 
as it coiled, drew the left hinder coelom also upwards in a curve, 
while the stomach pressed the right hinder coelom down to the 
fixed end, where it was involved m the elongation of that region 
Not only can these changes be traced in the developing Antedon 
today, but several of the older cystoids had the structure of such 
a primitive pelmatozoon Notably they retain the pore by which 
the genital products, formed from the canal alongside the body- 
wall, were extruded At this stage no radiate structure was visi- 
ble, but, unlike Carpoidea and Machaeridia, these forms had the 
fundamental plan on which the radiate types were built 
Radiation arose from the mode of feeding combmed with the 
effect of gravity Fixed to the sea-floor, with its mouth upturned 
to the food-bearing waters, which it swept inwards by the cilia 
of the gullet, the primitive pelmatozoon extended its food collect- 
ing surface by the outgrowth of ciliated channels from its mouth 



as already described under Cystoidea A limit was set to this 
increase by the size of the body itself 
Crinoids and Feather stars — Another class based on a 
better plan, appeared fir=t at tne close ot Cambrian time and by 
the close of Devonian tune had taken the place of the cWO'ds, 
this elds- was the Cnnoidea Here the length 01 the lood groov e>- 
vas increased by the actual outgiowih of the body wall in the 
direction 01 the five ravs but upward, the outgrow ns became 
jointed, and repetition of the process led eventualh to the long 
and main -branched arms of the ernoids, in which the giooves 
sometimes reach the combined length 01 a quarter of a mile The 
7-KK 


Crinoidea early blossomed into some half dozen orders and be- 
came adapted to every habitat which the sei provides A single 
instance may be tiken from certain shore dwellers which in Juras- 
sic times found safety by shortening their stem while retaining (he 
whorls of cirri, with these, when torn away by the waves, they 
could grasp the nearest object Eventually the stem was fused 
with the lower part of the cup into a hemisphere covered with 
cirri Acquiring some power ot free locomotion, this type ex 
panded into the group of Comatulida (feather stars), which today 
comprises about 600 species, divided among 140 genera (ng 4) 
Sea stars and Brittle stars — Among the oldest known echi- 
noderms is a genus of Edrioasteroidea, a class in which radia- 
tion had affected not only the food-grooves but the hydraulic 
system Though clearly Pelmitozoa, they provide a starting point 
for all classes of Eleutherozoa Most adhered by a sucking action 
of the flexible under Side to smooth surfaces Through the thin 
skin of that side, the genital products, it is suggested, were ex- 
truded At that time, if at no other, the creatures were liable 
to be overturned, and those that could use their podia for locomo- 
tion would have an advantage A sea star is little more than an 
overturned Edrtoaster, and some even now retain the power of 
feeding in the pelmatozoan way The anatomical changes in 
adaptation to the new mode of life have been explained under 
Stelliformia (fig 24) Fossils of the crawling asteroid type are 
known from the top of the Cambrian, but are rare until the Upper 
Silurian and Lower Devonian, when some adopted a wriggling 
habit and a structure tending towards the ophiuroid type Genera 
with arm grooves completely closed and with all their floor-plates 
turned into “vertebrae” are of doubtful occurrence earlier than 
the Carboniferous Ophiuroids with elaborate vertebrae of modern 
type appear first in the Trias 

Sea urchins — The first echmoids may also have been derived 
from overturned edrioasteroids , the vent, as it passed up, was 
dragged a little farther back, leaving room for the madreporite, 
with which it became closely associated at the apical pole The 
earliest known are from the top of the Ordovician For half-a- 
century Bothrwcidarts (fig 25), a small fossil from Esthoma, has 
been regarded as an ancestral echinoid, but T Mortensen, after 
fresh examination, refuses to accept it This leaves in the Ordo- 
vician and Silurian only many-plated forms with flexible test, 
they cannot be derived immediately from Edrtoaster since they 
already have well developed jaws The family Lepidocentridae, 
to which they belong, continues to the Carboniferous Nearly all 
Palaeozoic echmoids have more than the 20 columns of plates 
found m later genera, among them the Archaeocidaridae, ap- 
parently existing m the Devonian, are nearest the simple cidarid 
type, which has a solitary representative in the Carboniferous and 
another in the Permian The early cidands retained some flex- 
ibility in the union between ambulacral and mterambulacral ares , 
m the Tnassic period this gradually gave place to a rigid union, 
and at the same time appeared the diademoid type, with external 
gills, close set podia, and more numerous radioles Cidaroida and 
Diademoida have persisted to our own day, the former relatively 
unchanged, the latter giving rise to successive suborders Among 
these, some Jurassic genera show the beginning of that movement 
of the vent towards the margin which characterizes the irregular 
urchins A side-branch originating in Cretaceous times was the 
Clypeastroida (shield-urchins) as an adaptation to life just below 
the sand of the shore Another modification led to elongate 
urchins m which the jaws were gradually lost as the animal took 
to extracting nutriment from ooze The extreme of this line is 
reached in the modern Spatangidae (heart-urchins) 

Sea Cucumbers — The coiled gut and radiate hydraulic system 
of the Holothuroidea suggest that tbs class also was derivtd from 
a primitive pelmatozoon At an early stage the creature took to 
locomotion in the direction of the mouth, with consequent worm- 
like lengthening of the body, possibly facilitated by the less calci- 
fied integument Already in Middle Cambrian shales are found 
the compressed imprints of soft-bodied animals with apparent 
holothunan structure The closure of the food-grooves, the elab- 
oration of mouth-tentacles, the suppression of the unused podia 
on the back, and the retention of the single genital gland with its 
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pore Here all natural consequences of this mode of life Spicules 
ascribed to holothunans have been found fossil from the Car 
bomftrous onwards, but liie general absence of other skelttal 
stLUctures prevents one from tracing the history of the class 

NATURAL HISTORY 

Echinoderms are sluggish and frequently immobile for con 
siderable periods The brittle-stirs are the most rapid movers 
Tree forms shun the light and hide or bear a cloak of seaweed by 
day Their often brilliant colouring can rarely hive protective 
value Some sea stars light the depths with glorious phosphor 
escence, and many littoral brittle stars phosphoresce when stim 
utated Tins also may he a useltss bv-product of some activity 
The general mode of life and nutrition have been mentioned under 
the various classes md further details are given under Star fish 
and Sea urchin Holothunans feed by sweeping minute crevtures 
into the mouth with large shield shaped tentacles, or by eatching 
them with the slimy surface of bushy tentacles which they push 
into the mouth and withdraw cleansed Abyssal holothunans live 
and feed on the ooze breathing bv the podia of the back, which 
are often monstrously developed In some holothunans portions 
of the respiratory trees consist of slime secreting cells, when 
imtated, the aninul compresses its body and forces the tubes out 
of the vent , the slime absorbs water and swells enormously finally 
splitting into stiekv threads m which an enemy can be hopelessly 
entangled Many animals live in or on echmodcrms as messmates 
among them are protozoans, sponges, annelids, crustaceans, mol- 
luscs, and, most notably, a lish, Fitrasfer, which enters the 
respiratory trees of holothunans Parasites are even more numer- 
ous besides the groups mentioned, they include nematodes, 
trematodes, a mvxomycete, and the myzostomes of uncertain 
affinity, found chiefly on crinoids Many of these uninvited guests 
assume the livery of their host, and frequently compel structural 
changes A number of brittle stars are symbiotic or parasitic on 
coclenterates, feather-stars and sea urchins 
Economic Aspects. — In the economy of nature, echmodcrms 
play a larger part than in that of man The crinoids and other 
Pelmatozoa seem useless, yet they have extracted from the sea 
millions of tons of lime and built up huge masses of rock Derby 
shire marble, Belgian pi tit granit , the Trochiten-kalk of Germany 
and many of the Oolitic freestones are laigely formed of their 
remains Holothunans in the sea, like earthworms on land, pass 
the loose detritus perpetually through their bodies, extracting the 
organic nutriment, and thus acting as cleansers The same task is 
performed by many heart urchins, while most of the other free- 
moving forms, especially the sea-stars, are scavengers on a larger 
scale Unfortunately sea stars do not confine themselves to 
carrion, but attack living molluscs, among them oysters and 
mussels, doing terrible damage (see Star-fish) On the other hand 
some of the smaller kinds are eaten by bottom-fishes, and thus 
help to turn nature’s waste into marketable food For the im 
mediate food of man most echinoderms are unsuitable, but some 
holothunans are used m the east (see Beche de Mer), and m 
various parts of the world the ovaries of the larger rt_guhr sea 
urchins are much appreciated The ease with which the eggs of 
echinoderms can be fertilised and the early stages of development 
rested m the kboTatory has led to their extensive use as material 
for tesearch into fundamental problems of life and growth 
History—- During the iSth and first half of the igth centunes, 
echfnodenns were described by many eminent naturalists Lchi- 
noidei by J T Klein, C Linnaeus, N G Leske, E Desor and L 
Agassis, StcBiformia by J H Linck, Cnnoidea bv J S Miller, 
Cystoidea by L v Buch, but it was the researches of Johannes 
Muller 11840*50) that laid the foundation for a scientific treat- 
ment of the branch For the host of later writers on this large 
and varied group, reference must be made to the works cited in 
the bibliography , 

B 1BUOORAT5V .—-An annual index to all publications on Echmoderma 
has for many years appeared In Zoological Record (London, Zool 
Soc ) General works are — H Ludwig and 0 Hamann, “Echmo- 
dmnen" in Bronn s Khsm #nd Ordnungen des Ttcntichs (1889- 
1901I, full bibl exhaustive account* of recent forms, F A Bather, E 
S Goodrich, J W Gregory, “Echtaoderma" in Leicester's Treatise on 


Zoology (1900), bibl, recent and fossil, full on Pelmatozoa, E W 
MacBridc Echinodcrmata” in Cambridge Natural History, I (1906), 
good on hibits, T Moitensen, Handbook of the Echinoderms of the 
British Isles (1927), bibl , good for the zoologist on both sides of the 
Atlantic Special Groups arc approached on broad lines in — -j H 
Withers, Catalogue of the Machacridm (1926) , Nat Hist bibl , U 
Jaekel, “Phvlogeme und System der Pelmatozocn Palaeont Zeitschr 
(iqi8) , A H Clark, Monograph of Existing Crinoids (1915-41), F 
A Bather, Studies in Ednoasterotdca (1915) , W K Spencer, Mono- 
graph on Palaeozoic Asterozoa (1914), Stelliformia , H Matsumoto, 
“Monograph on Japanese Ophiuroidea,” Journ Coll Set Tokyo { 1917) 
new classification, W K Fisher, Aslerotdea of the North Pacific ana 
Adjacent Waters (1911-30), bibl (F A B , A H Ck ) 

ECHINOIDEA, a class of the Echmoderma (?»), com 
prising the sea urchins (q v ), heart-urchins and sand dollars 
ECHINUS, in architecture, a convex moulding, under the 
abacus of a column capital so called from its resemblance, in 
form, to a sea urchin (Greek eyiFos, cchitios ) It is universal 
in both Greek and Roman Doric orders, in which it has a profile 
of circuhr or elliptic d curvature, Roman examples have a cyma 
recta, double curved (see Cvma) profile The convex moulding 
between the volutes of the Ionic order is teimed an echinus, as is 
any similar form m a capital of any style (See Order ) 
ECHIURIDA, a group of marine worms comprising a phy 
lum of the animal kingdom which, in spite of an apparent lack 
of segmentation, must be considered nearly related to the Anne 
lida (q v ) Although formerly placed in the obsolete phylum 
Gephyrea, together with Sipunculida (q v ) and Pnapuhda (q v ), 
they have little in common with the former while it is probable 
that supposed relationships with the latter can be altogether dis 
counted 

THE SPOON WORM, A TYPICAL REPRESENTATIVE 
Spoon worms (figs i and z) are moderately large, sac- 
shaped creatures that inhabit U shaped tubes on sandy mud 
bottoms The northern cold water species, Echmrus echiurus, 
is described below as an ex 
ample 

External Characters —The 
body consists of a cylindrical trunk 
which reaches a length of 12 cm 
or more, and a preoral lobe or pro- 
stomium, shaped like a hemispheri- 
cal fan when fully extended, which 
is about half as long as the trunk 
The prostomium is abated on its 
ventral surface and its margins are 
fused at the base, forming a funnel 
around the mouth During feeding 
the prostomium is extended over 
the surface of the surrounding mud, 
and particles of detritus are swept 
along ciliary tracks towards the 
mouth * «• 

The trunk is encircled by rings 
of mucus-secreting papillae, the 
slime being used to line the walls 
of the burrow The anus is ter- 
minal 

Atltotomy — The prostomium 
is so readily autotomized that few 
people have ever captured an intact 
specimen The musculature of the 
body wall is thinned in a special au- 
bur totomization ring behind the mouth 
I and in front of this there is a pow- 
ikrm sum, _ , erful sphincter muscle which upon 

mTi7m C6 /ar'v.ntri l | U . r B i. , » m ^0°, sudden contKlcti °n> discards the 
MonTnol* (A) teta. 3 anterior end The trunk regener- 

8 * ates the missing parts within a few 

weeks and feeding is then resumed 
Setae— At the anterior end behind the mouth there is a pair of 
powerful ventral setae which are used m burrowing At the posterior 
end there are two incomplete rings of smaller setae, interrupted ven- 
trally, which are used m cleansing the burrow The setae are exactly 
similar to those of annelids, each is formed by the secretion of a 
single basal cell, and when an old worn seta is discarded its place is 
taken by a new one derived from a reserve follicle Muscles corre- 
sponding to the protractors of an oligochaet move the seta forwards, 
backwards and sideways, other muscles, including an interbasal, move 
the two ventral setae apart 

Body Wall.— The skin consists of a simple columnar epithelium 
which, except on the ciliated regions of the prostomium, secretes a 
thin cuticle The subepidfrmal connective tissue layer contains yellow 
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and red pigment cells The muscular coat consists of thiee layers, 
circular, longitudinal and oblique, 
of which the longitudinal are most 
strongly developed A peritoneum 
separates the body wall from the 
spacious coelom 

Body Cavities —The cavity of 
the prostomium is a system of 
canals and lacunae which arc sep 
arated from the tiue body cavitv 
by an incomplete partition, the dia 
pliragm They are provided with 
an endothelial lining, and coelomic 
fluid moves freely between the two 
compartments, yet it can be shown 
that the prostomial cavity is de- 
rived from the embryonic blasto- 
coele which develops a secondary 
connection with the coelom (fig 3) 
On this account F Baltzer has lik 
cned the body of an cclnund to a 
chimaera m which the anterior part 
is larval and the postenor part 
adult 

Coelomic Fluid— The coe- 
lomic fluid contains two types of 
cells, spherical erythrocytes which, 
in the Californian species Urechis 
caupo, are known to contain a res- 
puatory pigment similar to haemo- 
globin, and amoeboid leucocytes 
often laden with red-brown pig- 
ment granules In addition, in all 
but the youngest individuals, there 
are maturing sex cells The coelo- 
mic fluid thus performs respiratory 
as well as nutntive and excretory 
functions Respiratory exchanges 
take place in part through the skin, 
since the worm keeps up a constant 
flow of water through the burrow 
by peristaltic contractions of the 
body Water is also taken mto the 
anal vesicles and expelled periodi- 
cally According to the mvestiga 
tions of A C Redfield and M 
, Florkm, the properties of Urechis 

haemoglobin are such that it serves as a reservoir, giving up its oxy- 
gen to the tissues only during periods of deficiency when the worm is 
confined to its burrow by exposure at low tide 
The coelomic fluid of Echiurus is isotonic with the sea water in 
which it lives and, as is commonly the case among invertebrates, 
contains no plasma proteins in solution 
Digestive System —The mouth communicates with the pharynx, 
which makes a double loop m the region of the diaphragm, a thick- 
walled oesophagus is dilated posteriorly to foim a crop in which the 
food bolus is moulded These parts, constituting the fore-gut, are of 
ectodermal origin The endodermal mid-gut is separated from the 
fore-gr>t by a sphincter, it is divided Into three regions, the pre-, 
mid- and post-intestine The mid-intestine is accompanied by an ac- 
cessory tube of smaller diameter which is continuous before and be- 
hind with an open abated groove This accessory tube or siphon is 
of unknown function and, although similar structures occur in un- 
related groups, as for example among polychaets (Capitelhdae) and m 
sea-urchins, its presence is considered to be one of the more distinctive 
features of the Echiurida The post-intestine opens mto a short anal 
tube, also of endodermal origin Both mid- and post-intestine are 
strongly coded and convoluted The intestinal juice is alkaline and 
contains a powerful proteolytic enzyme A lipase is also present but 
evidence for an amylase is inconclusive 
Excretory Organs. — The anal tube receives a pair of endodermal 
sacs , m the newly metamorphosed larva these sacs communicate with 
d'e coelom, each bj a "•male ncphrc-lome , m the auult the number 
of mphio-fomes is gicall iniii.j-a.d lhe ’ml u'icle- aie highly 
cl'n,*<.tcri-,tic of the phylum 11 cv aubseivc both i*mto-v and res 
pn-toiy finctiona md, siiicl ihcv ait. provided with ‘jpu-I mplno- 
smmea, they probe bh ripiesent a po tenor pur 01 muanephnriia 
Vascular System — The vascular s\=tem 1= dosed, a ventral 
vc ■•el runs the whole length of the trunk above the nLrvc cord and 
bifuicatts intmorlv to form a ring mound the marg n ol tilt pio to- 
mium \ '-hort tloi-al ves el, confined to thi mu nor part 01 the hodv, 
r'.'elvts blood from the ventral vessel bv w*v of a Sinn' surrounding 
the mid-mit It pumps thi. blood foru irds in o 1 mednn piostomnl 
vt 'cl uhiili commumcdh'. aattnorb via lhe margind loop wvh the 
ventnl vl cl The blood is colourless and cont-’ina onlv phagocytic 
amoeboev ics 

Nervous System — There is a ventral 11 ive t ord in which in the 
adult, no separilc ganglia can lit recognized It divides anttnoilv, 
and the circum pharvnreal connectives 10111’a long di awn-out loo i 



FtS 2— ANATOMY OF ECHIURUS 
DIAGRAMMATIC 

A Ventral view B Side view (1) 
Prostomium (2) Alimentary tract 
(out off In flo A), (3) Dlaphraom 
(4) Papilla, (5) Anal sacs (6) 
Anal setae, (7) Gonad, (S) Ventral 
nerve oord (9) Storage organs, (10) 
Ventral blood vessel (11) Saos of 
ventral setae (12) Lateral blood 
vessel of prostomium, (13) Clroum 
oesophegeal oonnootlve, (14) Dorsal 
blood vessel, (15) Blood sinus of 
alimentary tract (16) Dorsal meson 
terlo vessel (17) Ventral mesenterlo 
vessel (18) Aooessory gut 


which follows the margin of the prostomium There are no spccnl 
enlargements 01 cciebial gangln The ventnl nerve cord arises em- 
bryomcally by the union of two ectodermal thickenings and, in 
Echiurus, exhibits 16 transitory ganglionic masses In Urechis the 
number of these supposedly pnmaiy trunk ganglia is only iz (fig 3) 
Sense Organs — Groups of sensory cells which may be either tac 
tile organs or chemoreceptors underlie the epidermis and are espe 
cially abundant along the margins of the piostomium Special sense 
organs are lacking in the adult, but eye spots are present in the laiva 
Reproductive System— In Echiurus the sexes are separate but 
superficially alike The gonad is suspended from the ventral vessel 
and the sex products are shed into the eoelom during the early stages 
of their formation The naked eggs grow from 001 to 02 mm m 
diam nourished by the coelomic fluid, and are then taken up by the 
ciliated funnels of the storage organs In some genera like Bonellia, 
the developing ovum is enclosed in a follicle and nutrition is medi- 
ated by a special cap of nurse cells In males the sperm clusters also 
develop In the body cavity and the liberated speimatozoa are collected 
as they become mature and free swimming 
There are two pairs of gonoducts, or storage organs, in Echiurus, 
opening to the exterior behind the ventral setae They are regarded 
as modified metanephndia and each is provided with a bilobed ab- 
ated lunnel which gathers up the mature sex cells and a large thin 
walled sac which serves as a storage chamber In this genus as in 
the majority of echiurids, the funnel opens mto the storage chamber 
close to its ectal end, in a Japanese speues, Ikeda taemoides, the 
funnel is at the ental (internal) end of the sac, picsumably a more 
primitive condition In some genera ( Urecltts , Ochelostoma) the bps 
are drawn out into spirally twisted, whip-hke processes 
Development — The most complete study is that Of W W Newbv 
on Vrechts Fertilization 15 external and the early stages show a 
spiral cleavage similar to that of Platyhelminthes Mollusca and An- 
nelida A typical “Annelidan Cross” is formed from cells of the first 
quartet, but the later stages show a predominance of supposedly mol 
luscan features Thus the blastopore, pushed forward ventrally bv 
the expansion of the somatic plate, forms only the mouth In typical 
annelids the somatic plate, as it grows downward on each side, unites 
ventrally to divide the blastopore into a mouth forming and an anus- 
forming region Although mesoblastic teloblasts are absent in the 
better known European and North American species, C N Dawydolf 



Fig a —urechis caupo stereogram of a 60 day larva 
( 1) Pro«tomlum (2) Cerebral ganglion and portion of oonnootlves 
(3) Blatfoooale (proetomlum cavity) (4) Anterior seta, (5) Ventral nerve 
oord (6) Mesenterlo filaments, (7) Aooessory gut (8) Coelomlo funnel 
(9) Anal sao (10) Anua (11) Intestine (12) Larval stomaoh (posttroohal 
portion) (13) Larval atomaoh (pretroohal portion), (14) Oesophagus, 


has described the appearance of two teloblasts and a transient meta- 
merism of the mesoderm in the giant larva of an unidentified echiund 
from the coast of Annam In the better known species growth in 
length is achieved by intercalary expansion of the t*<nk region and not 
by the teloblastic addition of segments at the posterior end 
The embryo develops into a free swimming trochophore of the 
atmehdan type, provided with a pair of larval piotonephridia 


OTHER ECHIURIDA 

The group is a small one comprising about 17 genera with 60 or 70 
species described in the literature The classification adopted below 
is that proposed by S Bock (1942) who recognizes three families 
(1) Echiuridae — This family is typically represented «by the 
circum arctic speaes Echiurus echiurus, described above The sexes 
are alike and there are one ( Urechis ) or two rings of anal setae 
Urechis presents some interesting and rather aberrant features The 
prostomium is relatively small and .is not used as a feeding organ, 
food is captured by means of a slime tube (fig 1A) secreted periodi- 
cally by a glandular girdle, which filters the water as it is swept 
through the burrow by peristaltic contractions of the body The 
slime tube, together with its catch, is then eaten It has been esti- 
mated that the net must have a mesh with pores of 36 to 40 angstrom 
units, since molecules of ovalbumen caq pass through while those of 
serum globulin are partly, and those of haemocyanin completely re** 
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tamed Urechis has sometimes been pi iced m i separate family or 
subfamily on account of the complete absence of a vasculai system 
Another peculiar feature is the absence of a definitive gonad, the sea 
cells are found free in the coelomic fluid from their earliest identi 
fiablc stages 

(2) Thalassematldae — Members of this predominantly tropical 
and subtropical family are distinguished from the Echiurldae pnma 
rily by an absence of anal setae Some thalassematids inhabit the 
shells of sea-urchins or sand dollars and there are estuarine species 
from India and Burma which have gill like processes on the margins 
of the prostomium Arhychite is a Japanese genus in which the pro- 
stomium is completely lacking and I Ikeda claims to have shown 
that this is not, as one might suppose, the result of autotomy In other 
genera the prostomium is usually very long and the auLotomizcd 
prostomia of Ikeda laenlotdes were at one time mistaken for nemer- 
tean worms The most primitive arrangement of the storage organs 
is found in the genus Ochetosloma in which there is a metamenc 
repetition of several, usually three pairs in sequence, strongly sugges- 
tive of vestigial segmentation In Thalassema (s s ) the number has 
become restricted to one or two pairs, as in the Echiundac A cul- 
mination of this evolutionary trend is found m some of the Bonclli- 
dae, in which only a single organ remains On the other hand Jkedo- 
soma has as many as seven or eight pairs, and several of them arc 
represented by groups of organs , it is evident that some of the em 
bryological rudiments have undergone a local, nonmetamenc multi- 
plication This process has advanced so far in Ikeda, which has 200 
to 400 organs, that all trace of metamenc pairing is obliterated 

(3) Bonellidae — Members of this family are characterized by a 
pronounced sexual dimorphism The males are minute and live as 
parasites upon or witlun the body of the female They may be found 
developing in the pharynx, on the prostomium or attached to the 
skin and, when mature, they migrate into an antechamber of the 
storage organ ( Bonelha ) or are otherwise accommodated In Pseudo 
bonellia there is a special invagination or malt, tube, between the 
genital pores, the relatively large male of 4 canlhohamingta is found 
in the body cavity, in Maxmvllerw the males have not yet been dis 

covered Except m the possession of 
functional reproductive organs, the 
dwarf males present a combination 
of degenerate and persistent larval 
features There is no prostomium 
and the mid-gut is closed at both 
ends A single collecting funnel 
opens, in the male Bonellta, into 
the blind fore gut which functions 
as a sperm reservoir while the 
spermatozoa are discharged through 
the mouth The excretory organs 
are a pair of larval mctancphndia 
which do not disappear as they do 
in the females of nearly all genera 
Females of the Bonellidae arc 
typical cchiunds , anal setae are al- 
ways lacking and an important 
character is that the nephrostomes 
are not sessile but communicate 
with the anal vesicles by tubules 
The majority of species are of an 
intense green colour, the pigment, 
known as bonellme, is a mesopvr- 
rhochionnc, chemically a degrada- 
tion product of chlorophyll It has 
' been suggested that it is a warning 
1 colour, or that it may be distaste- 
ful since the green tissues arc usu- 
ally rejected by predators and are 
poisonous to various invertebrates 
when eaten The long, nbbonhke 
, prostomium is frequently deeply 
cleft or bifurcated but there an, 
three or four genera in which it is 
FjS 4 — -aoHEitiA viniDts shown simply truncate, as for example in 
with its Boot in its hole, and Pratobonelha and Afaxmutlerta 
The who divided proboscis Ventral setae are lacking w a few 
OFTEN A METRE lons Protruded forn,s i 3lkc Bamngia and Ikadella, 
, so that these species are completely 

Without bristles On the other hand Acanlhohamtngia has numerous 
Uhtute Ventral setae Archtbonelha retains a pair of larval 
inetane|ihndia anil Sluttmna is -Mid to be without accessory put 
inluShri « Sf aat: ‘n" ln Bonellia— Zoologists hue long linn 
interested m this problem and many outstanding contributions have 
’ J" 1 '' especially by F Ballzcr ind C Hvrbst 11,. irmhophor. 

becomes Liansformrd mto an mdifferciu Iiivt (up c) It it nnds the 
»!“ um feiruilc 1* becomes atticheil and -mums lor several 
V' , : 1 du , n . n » 1 pradu.il mclimo-phosi- 

H ward h L male condition lakes phee It then initiates to the lore 
guL mil Iron) Ih lire to the antechamber of ihr icmjli tor ice orun 
" r , lt ' M,t one breeding season On ih, otki bind, 
ih, ? <t * w ‘, tcr , U4Ual ’ v become lemvlis Homvir, 

Ini prwintu uf iemale extracts, from ih* fore gut o proslonnum, 
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will stimulate male transformation The active principle, which 
resists boiling and is probably not a protein, has not been identified 
Moreover, a diversity of foreign agents such as acids, potassium, 
heavy metals, glycerine and even shaking or transference from Mcdi- 
terrancan to North sea water, have been shown to induce masculinity 

The simple facts, outlined above, appear to justify the view that 
all larvae are potentially bisexual and that the male response is elicited 
by i variety of different stimuli and is therefore, fundamentally, an 
irritability The investigations of Baltzer have shown that when 
larvae are removed prematurely from the female prostomium they 
exhibit various stages of male transformation The degree of mter- 
sexuality is approximately correlated with the duration of the attach- 
ment period hut, since extracts also elicit a graded senes of transi- 
tional types, it appears probable that organs in the mouth region 
nave a lower threshold towards the male Inducing substance than 
have those situated more posteriorly Baltzer advanced the view that 
male transformation is essentially an inhibition The stimulating 
action of potassium led Herbst to suggest, in view of the known cSect 
of these 10ns in increasing cellular permeability, that an increased 
water uptake might be the masculinizing agent, and this hypothesis 
received support from the antagonistic action of calcium Later 
Herbst suggested that glycerine derived from the metabolism of fat 
m the larval gut must play some role R Goldschmidt attempted to 
“W !;» , f , acts in , J ne Wlth his famous theory of sex determination 
while M Hqrtman has pointed out similarities with the phenomenon 
of sex-reversal m the polychaet Ophrytrocha 

DOUBTFUL GENERA AND RELATIONSHIPS 

Two genera whuh were formerly placed among the Echlunda are 
now iktimtily excluded Sternaspts is a polychaet, and "Epilheto- 
somu 1 nrmLrtc in ol the genus Micrvra 

Saccosomatidae — Saccosoma has been removed by S -Bock to a 
sep-irUi ordir, thi SicLOsomatinae, oi doubtful echiundan status 
I he pme« bis not hem seen since its original discovery It is said 
to po siss one pin of ■borage organs but to lack proboscis, satae, anal 
viiilia mil blood \« J The body musculature is in reverse order 
to Uwt found in tiue cchiunds 

Pfleobitda e—Poeobms is a laterally compressed, bathypelagic 
species rcgai ded by i< 5 (nseoverer, H Heath, as a connecting link be- 
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tween Echiurida and Annelida Intel pretation of its anatomy is com- 
plicated by the fact that no known echiurids are adapted for a pelagic 
mode of life Theie are no setae The prostomium may be repre 
tented b> a pair of grooved tentacles but, in addition, there are five 
pairs of cirri Structures resembling anal vesicles are present, but 
without nephrostomes, and there is a single pair of metanephndia not 
known to function as storage organs The vential nerve coid is 
strikingly annelidan, with n metameric pairs of ganglia Septa are 
lacking 

Relationships — The Echiurida have many features in common 
with the Annelida Distinctive features of the group are the appar- 
ent lack of segmentation and the persistent “larval” anterior end 
which forms the proboscislike prostomium It is by no means certain 
that the lack of segmentation is pnmary, although W W Newby 
favoured this view Evidence of suppressed segmentation may be 
derived from the appearance of transitory ganglia in the ventral nerve 
cord, from the varying number of setal groups, and from a meta- 
meric interpretation of the storage and excretory organs Molluscan 
features are evident in early development and for this reason It is 
difficult to regard the Echiurida as a degenerate cliss of the An- 
nelida Molluscan affinities ha\e also been suggested for the Sipuncu- 
lida, another unsegmented phylum annectent to the Annelida but 
widely different from the Echiurida Echiunds are dearly more 
primitive, as shown by the half larval charactei of thtir body, and 
more annelidan than the sipunculids, as shown by the possession of 
setae and by the terminal position of the anus Relationships with 
the Pnapulida are extremely doubtful since the body cavity of the 
latter is probably a pseudocode 
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ECHMIADZIN, (1) a monastery in the Armenian SSR, 
in 40° 12' N , 44 0 19' E , the seat of the Cathohcus or primate 
of the Armenian church It is situated close to the village of 
Vagarshapat, m the plain of the Aras, 2,840 ft above the 
sea, 12 mi west of Erivan and 40 north of Mount Ararat 
The monastery comprises a complex of buildings, surrounded 


by brick walls 30 ft high, which with then loopholes and towers 
present the appearance of a fortress Its architectural charge 
ter has been considerably impaired by additions and alterations in 
modern Russian style On the western side of the quadrangle is 
the residence of the primate, on the south the refectory (1 73 0_ u 5 >> 
on the east the lodgings for the monks and on the north the cells 
The cathedral is a small but fine cruciform building with a Byzan 
tine cupola at the intersection Its foundation is ascribed to St 
Gregory the Illuminator in 302 Of special interest is the porch, 
built of red porphyry and profusely adorned with sculptured de 
signs somewhat of a Gothic character The interior is decorated 
with Persian frescoes of flowers, birds and scrollwork It is here 
that the primate confers episcopal consecration by the sacred hand 
(relic) of St Gregory, and here every seven years he prepares the 
holy oil which is to be used throughout the churches of the 
Armenian communion Outside the main entrance are the ala 
baster tombs of the primates Alexander I (1714), Alexander II 
(i 755 )i Daniel (1806) and Narses (1857) and a white marble 
monument erected by the English East India company to mark the 
resting place of Sir John Macdonald Kinneir, who died at Tabriz 
m 1830 while on an embassy to the Persian court The library 
of the monastery is a rich storehouse of Armenian literature ( see 
Brosset’s Catalogue de la biblioth&que d’Etchtntadzm [St Peters 
burg, 1840]) Among the more remarkable manuscripts are a 
copy of the gospels dating from the 10th or nth century and three 
Bibles of the 13th century A type foundry, a printing press and a 
bookbinding establishment are maintained by the monks, x\ho sup 
ply religious and educational works for their coreligionists 

To the east of the monastery is a modem college and seminary 
Half a mile to the east stand the churches of St Ripsime and St 
Gaiana, two of the early martyrs of Armenian Christianity , the 
latter is the burial place of those primates who are not deemed 
worthy of interment beside the cathedral From a distance the 
three churches form a fairly stnkmg group, and accordingly the 
Turkish name for Echmiadzin is Uch-Kilissi, or the Three 
Churches The town of Vagarshapat dates from the 6th century 
b c , it takes its name from King Vagarsh (Vologaeses) , who in 
the 2nd century a d chose it as his residence and surrounded it 
with walls There the apostle of Armenia, St Gregory the Ulumi 
nator, erected a church in 309, and with it the primacy was as 
sociated In 344 Vagarshapat ceased to be the Armenian capital, 
and in the 5th century the patriarchal seat was remoxed to Dun and 
then to Am The monastery was founded by Narses II, who luled 
524-533, and a restoration was effected in 6r6 The present name of the 
monastery was adopted instead of Vagarshapat in the 10th century 
At length m 1441 the primate George brought back the see to the 
onginal site 

(2) An administrative district of the Armenian SSR, with an 
area of 3,009 sq km and a population of 113,930, mainly rural 
Vagarshapat ( sec above) is the centre, population 8,035 The district 
suffers severely from drought, but a scheme of irrigation is now being 
mauguiated which should greatly Increase the cotton production of 
the region 

ECHO, a sound reflected irom an obstacle, personified 
in later Greek mythology as a mountain nymph or oread 
(not before Euripides) In Ovid (Metam , 111, 356 ff ) she of 
fended Hera by keeping her talking and thus preventing her spying 
on an amour of Zeus, m punishment, she was deprived of speech, 
save the power to repeat the last words of another A hopeless love 
for Narcissus (9 v ) made her fade away to a voice only In Longus 
(m, 23), she rejected Pan’s advances, he thereupon drove the shep 
herds mad, and they tore her in pieces, Earth buried her limbs and 
allowed them still her power of song 

See Roscher’s Lexikon, article “Echo ” 

ECHTERNACH a town m northeast Luxembourg on the 
SCire 18 mi NE of the city of Luxembourg Pop (1947) 3,141 
Echtemach was the centre from which the English St Wvyibrord 
converted the people to Christianity in the 7th century A Bene- 
dictine abbey is represented mainly by an old Romano-Gothic 
church The hospital-almshouse is said to be the oldest in Europe 
save the Hotel Dieu in Paris Th*e Benedictine abbey has been 
greatly shorn of its original dimensions The basilica was de- 
stroxed in 1944 but a new one was begun in 1949 and dedicated in 
1953 

The Church of SS Peter and Paul contains the remains of St 
Willibrord and stands on an isolated mound, it is reached by 60 
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steps which are the scene of a remarkable ceremony on Whit- 
Tuesday The religious procession (300 singers) under the bishop 
of Luxembourg, chants St» Wilhbrord’s hymn, it is followed by a 
miscellaneous band which plays the old German air “Adam Had 
Seven Sons ” Next come the dancers, who take three steps for- 
ward and two steps back up the 60 steps The procession is thus 
a considerable strain on those who partake but, as the saint is 
reputed to cure epilepsy, St Vitus’ dance and other illnesses many 
sick persons try to reach the church It is said that the ceremony 
dates from a cholera epidemic of the 13th century King Wil- 
liam I of the Netherlands tried to change the day from a Tuesday 
to a Sunday, so as to avoid loss of a full working day, but the old 
order re established itself 

ECIJA, a town of Andalusia southern Spain, 48 mi ENE 
of Seville Pop ( 1 1340) 25,165 (mun , 34,944) Ecija lies on the 
left bank of the river Genii, which is navigable to this point, and 
is the centre of a fertile district producing mainly olives and 
cereals The heat in summer is so great that the spot is known 
as El Sarten, or the "frying pan" of Andalusia Long famous for 
its shoemakers, Ecija also manufactures olive oil, soap, flour and 
preserves 

The city once enclosed by walls, now in ruins is chiefly remark 
able for its Moorish gateways, its church towers studded with 
glazed tiles, its miny fine balconied and decorated mansions and 
its chief square surrounded by colonnades and planted with acacias 
It also possesses 20 convents, now mostly secularized Ecija, 
called Estadja by the Arabs, is the ancient Astigis, which was 
raised to the rank of a Roman colony with the title of August 1 
Firms and became so flourishing a centre that Plmy and Pom 
pom us Mela, writing in the 1st century ad, described it as the 
m al of Cordob i and Seville Local tradition maintains that it was 
visited by the apostle Paul, who converted his hostess, St 
Xantippa, according to one version of his life, it was the see of St 
Crispin in the 3rd century 

ECK, JOHANN MAIER (1486-1543). German theologian, 
the most indefatigable and important opponent of Martin Luther, 
was born on Nov 13, i486, at Eck, Swabia His father, Michael 
Maicr, was a peasant and bailiff (Amtmann) of the village, his 
uncle Martin Maier, parish priest at Rothenburg on the Neckar, 
sent him at the age of 12 to the university of Heidelberg, later 
on to Tubingen, Cologne and Freiburg-im-Breisgau At the age 
of 24 he was already doctor and professor of theology During 
this period he was known as an opponent of the scholastic 
philosophy, and, though* he did not go to all lengths with the 
"modernists” (modem) of his day, his first work — Logtccs exer- 
citamenta (1507)— was on their side, an attitude which brought 
him into conflict with the university senate His position in Frei- 
burg becoming intolerable he accepted in 1510 an invitation from 
the duke of Bavaria to fill the theological chair at Ingolstadt, 
where he was destined for 30 years to exercise a profound in- 
fluence as teacher and vice-chancellor ( Prokanzler ) 

A ducal commission, appointed to find a means for ending the 
interminable strife between the rival academic parties, entrusted 
Eck with the preparation of fresh commentaries on Aristotle and 
Petrus Hispanus, and between 1516 and 1520, in addition to his 
other duties, he published commentaries on the Stmmulae of 
Hispanus, and orfthe Dialectics, Phyucs and lesser scientific works 
of Aristotle, which became the textbooks of the university These 
commentaries are inspired with much of the scientific spirit of the 
new learning, but he had not sympathy with the revolutionary 
attitude of the reformers He had won laurels in a public dispu- 
tation at Augsburg in 1514, when he had defended the lawfulness 
of putting out capital Pt intere** again at Bologna n Mrs on 
the same subject and on the qutstion of 'lrtt'tsd ution, and 
these triumphs had been reueited at \icnna in i 3 .6 Theie suc- 
cesses gamed him the patrorage of the Tuggei and he found 
hiniscli ffl'rly launched as ilie, recognized apologi.t of the estab- 
lished order in church and state the first fiuits of th t new posi 
lion heing a quite gratuitous 9ttack on lus e’d friend the dis- 
l.uguiiht d humanist and juri't ITrun /asm-. (1461-’ 536), tor a 
doctrine piodaimed ten years before and a simultaneo is assault 
on Erasmus’s Armotationcs in Novum Testamcntum 


Luther sent to Eck in 1517 copies of his celebrated 95 theses 
Eck made no public reply, but in 1518 he circulated, privately at 
first, his Obehsci, m which Luther was branded as a Hussite 
Luther entrusted his defense to Carlstadt who answered Eck in 
400 distinct theses, and declared his readiness to meet him in a 
public disputation, which took place at Leipzig m 1519 On June 
27 and 28 and on July 1 and 3 Eck disputed with Carlstadt on 
the subjects of grace, free will and good works, ably defending 
the Roman standpoint, from July 4 to 14 he engaged with Luther 
on the absolute supremacy of the papacy, purgatory, penance, 
etc , showing a brilliant display of patristic and conciliar learn 
ing against the reformer’s appeals to Scripture The arbitrators 
declined to give a verdict, but the general impression was that 
victory rested with Eck He made Luther admit that there was 
some truth in the Hussite opinions and declare himself against 
the pope He induced the universities of Cologne and Louvain 
to condemn the reformer’s writings, but failed to enlist the Gci- 
man princes, and in Jan 1520 went to Rome to obtain strict 
regulations against those whom he called “Lutherans ” He was 
creited a protonotary apostolic, and in July returned to Germany, 
as papal nuncio, with the bull Exsurge Domine directed against 
Luthers writings He now thought he could crush not only the 
Lutheran heretics but also his humanist critics The effect of 
the publication of the bull, however, soon undeceived him, and 
he was glad to escape from Saxony with a whole skin In his 
wrath he appealed to force, and his Epistola ad Carolum V 
(reb 18, 1521) called on the emperor to take measures against 
Luther, a demand soon to be responded to in the edict of Worms 
In 1521 and 1522 Eck was again in Rome, reporting on the re 
suits of his nunciature On his return from lus second visit he was 
the prime mover in the promulgation of the Bavarian religious 
edict of 1522, which led to years of persecution In return for 
this action of the duke, Eck obtained for lum, during a third visit 
to Rome in 1523, valuable ecclesiastical concessions Meanwhile 
he published eight considerable polemics between 1522 and 1526 
Luther declined to answer his arguments, and Eck turned his 
attention to Switzerland and the Zwmghans At Baden m Aargau 
in May and June 1526 a public disputation on the doctrine of 
transubstantiation was, held, m which Eck and Thomas Murner 
were pitted against Johann Oecolampadius Though Eck claimed 
the victory in argument, the only result was to strengthen the 
Swiss m their memorial view of the Holy communion, and so to 
diverge them further from Luther At the Augsburg diet in 
1530 Eck was charged by Charles V to draw up, in concert with 
20 other theologians, the refutation of the Protestant confession 
He was at the colloquy of Worms in 1540 and at the diet of 
Regensburg (Ratisbon) m 1541 At Worms he showed some signs 
of a willingness to compromise, but at Regensburg he pefstiaded 
the Catholic princes to reject the Interim 
Eck died at Ingolstadt on Feb 10, 1543 He was a powerful 
debater, but his victories were those of a dialectician rather than 
a convincing reasoner, and m him depth of insight and conviction 
were ill replaced by the controversial violence characteristic of 
the age His chief work was De primatu Petri (1519) , his Enchiri- 
dion locorum commumum adversus Lutherim ran through 46 edi- 
tions between 1525 and 1576 In 1530-35 he published a collec- 
tion of his writings against Luther, Opera contra Ludderutn, in 4 
vols See also Luther, Martin 
See T Wiedemann, Dr Johann Eck (Regensburg, 1865) 
ECKERMANN, JOHANN PETER (1792-1854), German 
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I11 i’iju he iTuvalul in li>!« wuii Goeiue* son in 1S33 ne was 
given the ‘file of grand ducal councillor and appointed librarian 
to (he grand duchess . Likermann is chiefly remembered lor his 
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contributions to the knowledge of Goethe contained in his Con 
versa tions with Goethe (1836-48) To Eckermann Goethe en 
trusted the publication of his Nackgelasscne Schnjtcn (posthu 
mous works) (1832-33) He was also joint editor with Tnednch 
Wilhelm Riemei (1774-1845) of the complete edition of GoeLhe s 
works m 40 vols (1839-40) He died at Weimar on Dec 3 1854 
Eckermann’s Gtsprache mit Goethe (vols 1 and 11 , 1S36, vol 
111 , 1848, 7 th ed , 1899, edit by L Geiger, 1902) have been trans 
lated into almost all the European languages, not excepting Turk 
ish (Eng trans by Margaret Fuller, Boston, 1839, and John 
Oxenford, London, 1850 ) His “remains” were edited by F Tewes 
in vol 1 of Am Goethes Lebenskreise (1905) See Petersen, Die 
Entstehung der Eckermamuschen Gesprache (1924), Hou 
den, J P Eckermann, Sctn Leben fur Goethe (1925), based on 
recently discovered letters and diaries 
ECKERNFORDE, a town of Germany, in the Land of 
Schleswig Holstein, on a fiord of the Baltic sea 20 mi by rail 
NW from Kiel Pop (1949)23,996 It has a good harbour, 
fishing, trade in agricultural products and manufactuies of to 
bacco, salt and iron goods There is a technical school Eckern 
forde was taken by Christian IV of Denmark in 1628 from the 
imperial troops In 1813 the Danes were defeated there Hie 
place lost most of its trade after the union with Germany m 1864 
and suffered severely from a sea flood in 1872 In the immediate 
neighbourhood is Borby, popular for sea bathing 
ECKERSBERG, KRISTOFFER (1783-1853), Danish 
painter, was bom at Warmtz on Jan 2, 1783 He studied in Pans 
under J L David, and then went to Rome, where he worked until 
1816 in close fellowship with Thorwaldsen His printings from 
this period— “The Spartan Boy,” “Bacchus and Ariadne” and 
Ulysses —testify to the influence of the great sculptor After 
his return to Denmark his chief work was done in landscape and 
sea painting It is claimed for Eckersberg by the native critics 
that “he created a Danish colour,” that is to say, he was the first 
painter who threw off conventional tones and the pseudo classical 
andscape, m exchange for the clear atmosphere and natural out 
lines of Danish scenery Eckersberg died on July 22, 1853, at 
Copenhagen, where he was professor at the academy 
ECKHART, JOHANNES ["Meister Ecrhart”] (1260?- 
1327). German philosopher, the first of the great speculative 
mystics of the West, was born at Hochheim, near Gotha He 
entered the Dominican order and m 1302 became a master of 
theology at Pans Two years later he was made provincial of 
his order for Saxony, and in 1307 vicar general for Bohemia In 
both provinces he was distinguished for his piactical reforms 
and for his power in preaching 
Released from his offices m 1311, Eckhart taught in Pans until 
1314, Vhen he was sent to Strasbourg Later he was transferred 
to Cologne, where, in 1326, the archbishop took proceedings 
against his doctrines In the following year, that of his death, 
Eckhart publicly declared his orthodoxy and appealed to Pope 
John XXII In 1329, 28 of his propositions were condemned 
by the Holy See 

Eckhart has been termed a scholastic mystic, rather than a 
mystical scholastic, because he colours the Aristotelian elements 
m Aquinas with the mysticism of the pseudo-Dionysms The two 
most important doctnnes m his, as m all mystical systems, are 
those of the Divine nature and of the relation between God and 
creatures, especially the human soul 
For Eckhart, God is the absolute and infinite Being best char- 
acterized as nothing on the ground that His simplicity is irrec- 
oncilable with a plurality of predicates If any attribute could 
be ascribed to Him, it would be the esse implied m the scriptural 
Ego sum qut sum, though strictly speaking, God is, rather than 
has, esse In spite of this assertion that the Divine essence and 
existence are identical, Eckhart goes on to declare that apart 
Irom the Divine existence there is nothing Ens tanfum mum est 
et Deus est Every creature has its own essence, but its existence 
is that of God, and God and the creature are more closely re- 
lated than matter or form or than the parts and the whole In 
addition to this pantheistic leaning, the statement that at the 


same time that God engendered His Son, co eternal and equal 
to Himself, He created the world, brought Eckhart’s orthodoxy 
under suspicion The statement may -pot apply to the exterior 
effect of the eternal act of God, but Eckhart s interpretation of 
the m prtnctpto of Genesis as the nunc actermtatis suggests that 
it docs 

Although the Divine existence permeates all being, it is re 
garded by Eckhart as especially manifested m the human soul, 
whose end is union with God This union is to be accomplished 
through knowledge The soul must first undeistand that creatures 
in themselves are nothing, and then, having perceived the con 
tinuity of its being with the Divine being, it can dispense with 
the external means of salvation and abandon itself to God, Who 
finds m it His own existence 

Eckhart’s style is unsystematic and abounding m symbolical 
expression, but bis successful exposition of scholastic doctnnes 
in an undeveloped tongue has nude him the father of German 
philosophical language 

Tor the German writings of Eckart see F Pfeiffer, Deutsche Mys 
tiker, vol 11 (Leipzig 1857, Eng trans by C B Evans 1924), for 
the Latin works, H Deniflc in Archiv / Lilt - und Ktrcliengeschichle 
d Mittclallers, 11 (1886) , German translations by G Landauer (Ber 
lin, 1903), and Buttner (Leipzig, 2 vols, 1917), M Grabmann, 
“Neuaufgelundene Pariser Quaestionem Eckharts,” in Abhand d liayr 
Akadcmie dir IFzu (19-7), E Longpre “Quai-stions m&htes de 
maitrc Eckhart,” m Rev Ntoscol (1927) , A Daniels, tine latcimsche 
Rechtfirtigungsschnft des MetsUrs Eckhart (Munster ig-’j) and 
G Thery, “Edition critique des pieces relatives au proccs d’Eckhart ” 
in Arch d'hisl doctnnale et hit dn moyeti age 1 (1926) See further 
A Lasson, Master Eckhart der Mysttker (1868) , W Pregcr, Geschichie 
d deutschen Myshk, 3 vols (1874-92), H Delacroix, Le Mysticisme 
spiculaUj en Allemagne au XIV e siecle (Paris, 1900) , A Spamer “Zur 
Uberhcfcrung der Pfeifferschen Echeharttexte,” m Beitr z Gesch de 
deutschen- Sprache (1908) and in the same periodical for 1909, M 
Pahnckc, “Untersuch ungen zu den deutschen Predigten M Eckharts”, 
P Strauch, Meister Eckhart Probleme (Halle, 1912) , X de Hornstem, 
Les grands Mystiques allemands du XIV e Sidcle (Luceme, 1922) , O 
Karrar, Meister Eckhart (Munich, 1926) , Ucberweg, Grundrtss der 
Gesch der Phil, bd 11, containing a full bibliography (1928) (See 
Mysticism) 

ECKHEL, JOSEPH HILARIUS (1737-1798), Austnan 
numismatist, born at Enzersfeld lower Austria, was for over 20 
years professor of antiquities and numismatics at the university 
of Vienna, and keeper of the imperial cabinet of coins Eckhel’s 
great work is the Doctnna numorum veterum (8 vols , 1792-98) 
Out of the mass of previously loose and confused facts Eckhel 
constituted a true science A volume df Addenda, prepared bv 
Steinbuchel from Eckhel’s papeis after his death, was published 
m 1826 He died at Vienna on May 16, 1798 

ECKMUHL or EGGMUHL, a village of Germany, in Ba 
vana, on the Grosse Laaber, 13m S E of Regensburg by the rail 
way to Munich It is famous as the scene of a battle fought here 
on Apnl 22, 1809, between the Trench, Bavarians and Wurttem 
bergers under Napoleon, and the Austrians under the aichdulce 
Charles, which resulted in the defeat of the latter Napoleon, in 
recognition of Marshal Davout’s great share m the victory, con 
ferred on him the title of prince of Eckmuhl For an account of 
this action and those of Abensberg and Landshut see Napoleonic 
Campaigns 

ECLECTICISM, a term used specially nf philosophy and 
theology for a composite system of thought made up of views 
chosen from various other systems (from Gr kXeyu, I select) 
Where the characteristic doctrines of a philosophy are not thus 
merely adopted, but are the modified products of a blending of the 
systems from which it takes its rise, the philosophy is not prop 
erly eclectic Eclecticism always tends to spring up after a period 
of vigorous constructive speculation, especially in the later, stages 
of a controversy between thmkers of pre-eminent ability Their 
respective followers, and more especially cultured laymen, lack- 
ing the capacity for original work, peeking for a solution in some 
kind of compromise, and possibly faffing to grasp the essentials 
of the controversy, take refuge m a combination of those elements 
m the opposing systems which seem to afford a sound practical 
theory Since these combinations have often been as illogical as 
facile, “eclecticism” has generally acquired a somewhat con- 
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temptuous significance At the same time, the essence of eclecti 
usm is the refusal to follow blindly one set of formulae and con 
ventions, coupled with a* determination to recognize and select 
from all sources those elements which are good or true in the 
abstract, or in practical affairs most useful ad hoc Theoretically, 
therefore, eclecticism is a perfectly sound method, and the con 
temptuous significance which the word has acquired is due partly 
to the fact that many eclectics have been intellectual trimmers, 
sceptics or dilettanti, and partly to mere partisanship On the othei 
hand, eclecticism in the sphere of abstract thought is open to this 
mam objection that, in so far as every philosophic system is, at 
least in theory, an integral whole, the combination of principles 
from hostile theories must result in an incoherent patchwork 
Thus it might be argued that there can be no logical combination 
of elements from Christian ethics with its divine sanction and 
purely intuitional or evolutionary ethical theories, where the sane 
tion is essentially different m quality It is m practical affairs 
that the eclectic or undogmatic spirit is most valuable, and also 
least dangerous 

In the 2nd century b c a remarkable tendency toward eclecti 
nsin began to manifest itself The longing to arrive at the one ex 
planation of all things, which had inspired the older philosophers, 
became less earnest, the belief indeed, that any such explanation 
was attainable began to fail Thus men came to adopt from all 
systems the doctrines which best pleased them In Panaetius we 
find one of the earliest examples of the modification of Stoicism 
by the eclectic spirit, about the saipe time the same spirit dis- 
played itself among the Peripatetics In Rome philosophy never 
became more than a secondary pursuit, naturally, therefore, the 
Roman thinkers were for the most part eclectic Of this tendency 
Cicero is the most striking illustration— his philosophical works 
consisting of an aggregation, with little or no blending, of 
doctrines borrowed from Stoicism, Penpateticism, and the Scep- 
ticism of the Middle Academy 

In the last stage of Greek philosophy the eclectic spirit pro- 
duced remarkable results outside the philosophies of those 
properly called eclectics Thinkers chose their doctrines from 
many sources— from the \enerated teaching of Aristotle and 
Plato, from that of the Pythagoreans and of the Stoics, from the 
old Greek mythology, and from the Jewish and other Oriental 
systems Yet it must be observed that Neoplatonism, Gnosti- 
cism, and the other systems which are grouped under the name 
Alexandrian, were not tfuly eclectic, consisting, as they did, not 
of a mere syncretism of Greek and Onental thought, but of a 
mutual modification of the two It is true that several of the 
Neoplatonists professed to accept all the teaching both of Plato 
and of Anstotle, whereas, in fact, they arbitrarily interpreted 
Aristotle so as to make him agree with Plato, and Plato so as to 
make his teachings consistent with the oriental doctrines which 
they had adopted, in the same manner as the schoolmen attempted 
to reconcile Aristotle with the doctrines of the church Among 
the early Christians, Clement of Alexandria, Ongeh and Synesius 
were eclectics m philosophy 

The eclectics of modem philosophy are too numerous to name 
Of Italian philosophers the eclectics form a large proportion 
Among the Ge*ian we may mention Wolf and his followers, 
as well as Mendelssohn, J A Eberhard, Ernst Platner, and to 
some extent Schellmg, whom, however, it would be incorrect 
to describe as merely an eclectic In the first place, his specula- 
tions were largely original, and in the second place, it is not so 
touch that his views of any time were boriowed from a number 
of philosophers, as that his thinking was influenced first by one 
philosjpher, then by another 

In the 19th century the term “eclectic” came to be applied 
specially to a number of French philosophers who differed con- 
siderably from one another % Of these the earliest were Pierre 
Paul Royer-Collard, who was mainly a follower of Thomas Reid, 
and Maine de Biran, but the name is still more appropnately 
given to the school of which the most distinguished members are 
Victor Cousin, Theodore Jouffroy, J F Damiron, BartMlemy 
St Hilaire, C, F M de R^musat, Adolphe Gamier and Ravatsson- 
Molhen (See Cousin, Victor) 


ECLIPSE When the visibility of a celestial body is pre- 
vented or reduced by the passage of a second body, the occur 
lence is called an eclipse (from Gr ih\tL\j/is, failing to appear) 
The m my eclipse phenomena known to astronomers are of two 
distinctly different types In the first of these the eclipsing body 
comes between the observer and the eclipsed object, and the 
latter appears to the observer partly or completely covered by 
the eclipsing body Eclipses of the sun, occultations of stars by 
the moon, transits of Venus or Mercury across the sun's disk, 
and eclipses of binary stars are of this kind EchpseS of the 
second type affect only planets or satellites which are not self 
luminous , here the eclipsing body intervenes between the sun and 
the eclipsed object The latter remains in view of the observer, 
but its illumination by the sun is interrupted, and it becomes 
darkened by entering into the shadow of the eclipsing body 
E\ maples of this case are eclipses of die moon and eclipses of 
the satellites of Jupiter 

To the general public, eclipses of the sun and of the moon 
are of considerable interest as they are readily observable without 
a telescope and offer an impressive spectacle Primitive people 
are struck with fear by the falling darkness during a total solar 
eclipse or by the weird sight of the eclipsed moon, even animals 
are disturbed or frightened Accounts of such eclipses are found 
among the oldest records of history, battles have been decided by 
their unexpected advent and the successful prediction of eclipses 
constitutes one of the earliest triumphs of the scientific investiga- 
tion of nature 

We shall divide the consideration of eclipses as follows 
I Eclipses of the sun 

II Eclipses of the moon 

III Eclipses of the satellites of Jupiter 

IV Other eclipse phenomena 

V Prediction and calculation of solar and lunar eclipses 

VI Phenomena and information yielded by observation of 

solar eclipses 

VII Total solar eclipses during the 20th century 

I Eclipses of the sun — An eclipse of the sun takes place when 
the moon revolving m its orbit around the earth comes between 
the earth and the sun so that the moon’s shadow sweeps over the 
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face of the earth (see fig 1) This shadow consists of two parts 
the umbra or total shadow, a cone into which no direct sunlight 
penetrates, and the penumbra or half shadow which is reached by 
light from only a part of the sun’s disk 
To an observer who is within the umbra the disk of the sun 
will appear completely covered by the disk of the moon Such an 
eclipse is ^ called total If the observer is within the penumbra, 
the moons disk will appear projected onto the sun’s disk so as 
to overlap on it partly, the eclipse is then called partial 
As the umbra cone is quite narrow at its intersection with the 
earth, a total eclipse is observable only within a narrow strip of 
land or sea over which the umbra passes A partial eclipse on the 
other hand, is visible over the large area covered by the penumbra 
Sometimes the earth Intercepts the penumbra of the moon but is 
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missed by its umbra, only a partial eclipse of the sun is then 
observed anywhere on the earth 

By a remarkable coincidence, the sizes and distances of the sun 
and moon are such that they subtend very nearly the same 
angle (about i°) at the earth, but their apparent sizes are not 
constant Since the earth revolves around the sun in an elliptical 
orbit, the distance of the sun varies slightly during the year, 
and this involves a small change m the angular diameter of the 
solar disk In a similar way the apparent size of the moon’s disk 
changes somewhat during the month on account of the elliptical 
shape of the moon’s orbit Thus when the sun is nearest to the 
earth and the moon is at its greatest distance the apparent disk 
of ‘he moon is smaller than that of the sun If an eclipse occurs 
at this time the moon’s disk passing over the sun’s disk may enter 
completely inside of the latter, leaving the rim of the sun visible 
all around it Such an eclipse is called annular 
The various phases observable at a total solar eclipse are illus- 
trated in fig 2(A) First contact designates the moment when 
the invisible disk of the moon just touches the disk of the sun 
The partial phase of the echpse then begins as a small indenta 
tion in the western rim of the sun becomes noticeable The dark 
disk of the moon now gradually moves into the sun’s disk and the 



illumination by the sun, although its disk still remains faintly 
visible This phenomenon is called an eclipse of the moon As 
the shadow of the earth is directed aV?ay from the sun, a lunar 
eclipse can occur only at the time of full moon, that is, when ie 
position of the moon is opposite to that of the sun 



To describe the progress of a total echpse of the moon we 
draw a crosscut of the earth’s shadow cone, both umbra and 
penumbra, at the distance of the moon as shown m fig 4 The 
moon’s path relative to the shadow is indicated by the dotted line, 
and successive positions of the moon are marked by Mi, Me, to 
M b At Mi the full moon enters the penumbra, and while it moves 
from Mi to Ms we have a penumbra eclipse But the dimming 
of the moon’s illumination by the penumbra is so slight as to be 
scarcely noticeable and penumbra eclipses are rarely watched 
After the moon has reached the position M« a part of its 


Fig 2 —successive phases of solar eclipse 

The dark disk of the moon gradually moves across the disk of tho sun 
from west (right) to east (left) (A) Total eclipse (1) First contact 
(2) Partial phase (3) Second contact beginning of totality (4) Third 
oonlaot, end of totality (S) Partial phase (6) Fourth oontaot (B) Partial 
eollpse (1) First oonlaot (3) Maximum phase (5) Last oonlaot 

sun appears in the shape of a crescent After about hours 
the crescent grows very thin and daylight appears somewhat 
dusky At the second contact the last trace of the sun’s crescent 
disappears and the total phase begins Within a few seconds all 
direct sunlight vanishes, it suddenly grows dark, the brightest 
stars become visible in the sky, and the dark disk of the moon 
is seen projected onto the pale mysterious halo of the sun’s 
corona — an unforgettable spectacle The general landscape illum- 
ination during totality is considerably brighter than on a night 
of full' moon, but the sudden transition from daylight is most 
impressive 

Totality never lasts very long, 7i minutes at the utmost It 
ends at the third contact when the following limb of the moon 
begins to uncover the western rim of the sun Daylight returns 
as suddenly as it vanished, the thin crescent of the sun gradually 
widens, and about i-J hours later the second partial phase of the 
eclipse ends at the fourth contact, when the last encroachment 
made by the moon on the sun’s rim disappears 

In a partial eclipse, see fig 2(B), the motion of the moon’s 
disk is such that its centre does not pass across the centre of the 
sun After the first contact the visible crescent of the sun de 
creases in width until the centres of the two disks reach their 


surface is immersed in the umbra and is darkened, the moon is 
m partial eclipse About an hour later the eclipse becomes total 
when (at Ms) the whole disk of 
’ the moon is within the umbra 

' However, the moon’s surface is 

— never completely darkened by an 

eclipse, even at the middle of 
, totality it is visible with a pe 

cuhar dull ruddy hue This il 
lumination is caused by sunlight 
Fig 4 -successive phases of a refracted m the earth’s atmos 
lunar eclipse phere and reddened by its pas 

The large olrole of light shading Is a v ^ , ,, 

orossout of tho penumbra at the dls sage through the air 
lance of the moon the smaller olrole If the moon S path leads 
Of dark shading a oroisout .of the um through the centre of the umbra 
positions of tho moon as It drosses the the tot&l eclipse lasts about ij 
shadow hours At Mi the moon emerges 

from the umbra, we have again a partial eclipse ending at M 0 
followed by a penumbra eclipse ending at M 6 
An eclipse of the moon is visible and presents the same fea 
tures at all places on the earth where the moon is above the 
horizon On account of the earth’s atmosphere the edge of the 
umbra is rather diffuse, and the times of contact between the 
moon and the umbra cannot be observed accurately The prog 
ress of a lunar eclipse can be adequately followed with the 
naked eye, with field glasses or a small telescope It is an inter 
esting experience for the layman but of little value for astro 
nomical research 

HI Eclipses of the Satellites of Jupiter — Eclipses of the 
four large satellites of Jupiter provide a frequent and fascinating 
spectacle to the telescopic observer The orbits of these satel 
lites he nearly in the same plane as Jupiter’s orbit around the 
sun, and at practically every revolution of each satellite the fol 
lowing four echpse phenomena take place 


closest approach This is the moment of maximum phase, and 
the latter is measured by the ratio between the smallest width of 
the crescent and the diameter of the sun After maximum phase 
the crescent of the sun widens again until the moon passes out 
of the sun’s disk at the last contact 

When observing a partial or annular eclipse it is necessary to 
protect the eyes against injury by the intense brilliance of the sun 
The sun should be viewed only through a dark smoked glass 
(much darker than those of ordinary goggles) or a darkened 
photographic plate or film 

ID Eclipses of the Moon.— When the moon moves through 
the shadow of the earth (see fig 3). it loses Its bright direct 


(1) Eclipse of the satellite when it passes through Jupiter’s 

shadow 

(2) Occultation of the satellite, when it disappears behind the 

planet as seen from the earth 

(3) Transit of the satellite across the disk of Jupiter 

(4) Transit of the shadow of die satellite across the planet’s 

disk 

Fig $ illustrates the occurrence of these phenomena, it shows 
Jupiter and the orbit of one of its satellites, the direction of the 
sunlight illuminating the system, and the direction toward the 
earth from where the observation is made 
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When the sitdlite in its revolution times at Si, it enters into 
Jupiter s shidow (eclipse) ind vinishes from hck of illumina 
tion At S. it comes ouf of Ihe shadow, but to the terrestrial 
observer ibis now hidden behind the planet (occultation) until at 
S 3 it reappears at the limb When the satellite reaches the posi 
tion Si its shadow falls on Jupiter cursing a small dark spot on 
its surface Seen from the earth the satellite is to the left of 



Fig s— eclipses of the satellites of jupiter 
J represent! the planet Jupiter Sr Sr mark successive positions of 

Illuminated by sunlight from the left but Is observed from tho direction 
of the earth 

Jupiter approaching its limb, while at the same time its shadow 
spot passes across the planet’s disk (transit of shadow) At S„ 
the s itellite starts to pass in front of the planet (transit of satel 
hte) following its shadow spot Since both Jupiter and the satel 
litc turn their illuminated sides toward the earth, they differ 
little in surface brightness Near the limb the satellite is some 
what brighter than the planet’s surface on which it appears pro- 
jected, but near the middle of the disk it is hardly distinguishable 
At S s Ihe shadow leaves the planet, and at Sj the satellite 
emerges at the limb 

Historically the echpses of Jupiter’s satellites are important 
for they provided one of the earliest proofs of the finite velocity 
of light It is possible to calculate with considerable precision 
the times ol disappearance and reappearance of a satellite under- 
going eclipse Ole Roemer (1675) noticed discrepancies between 
the observed and calculated times which he explained as being 
the result of changes in the travel time of light when the earth is 
nearest to Jupiter or farther away from it 
IV Other Eclipse Phenomena — Qccultalwns 0] Stars or 
Planets by the Moon — I^rom the earth we see the moon projected 
onto a background of distant stars As the moon moves eastward 
across the constellations it will occasionally pass m front of one 
of the brighter stars, or of a planet, causing an occupation At 
the moment when the eastern limb of the moon reaches a star, 
the latter suddenly disappears (immersion) In about an hour 
or less the moon will have passed over the star and the latter 
will reappear at the western limb (emersion) Between new moon 
and full moon the immersion takes place at the invisible (or 
faintly visible) dark limb , the emersion at the bright limb 
The surprising suddenness with which a star disappears or reap 
pears without fading or flickering is conclusive proof that the 
moon has no appreciable atmosphere Observations of occulta 
tlons accurately Wmcd are used to study the orbital motion of the 
moon 

Transits of Mercury and Venus — The two planets Mercury 
and Venus, which are nearer to the sun than the earth, do some 
times pass between the earth and the sun With a telescope 
properly equipped to reduce the overpowering light of the sun 
either of these planets is then seen as a small dark circul lr disk 
projected on the brilliant disk of the sun, crossing it slowly The 
four contacts of the planet’s disk with that of the sun are ob- 
served similarly as for a solar eclipse 
Transits Of Mercury take pjpee at irregular intervals of 3 to 30 
years on an average 14 times per century Transits of Venus are 
rather rare , they have been of great astronomical importance for 
the accurate determination of the solar parallax Many expedi- 
tions were organised to observe the transits of Venus of 1761, 
i;6q, 1874 from distant places on the earth Ihe next 
transits of \ unis will occur on June 8, 3004, and June 6, sou 


Eclipsing binaries are stars which vary m brightness periodi- 
cally The most famous of these is Algol, or /J Persei, the ex- 
planation of the light change is that there are two stars, not re 
solvable with the telescope, revolving round one another in an 
orbit whose plane nearly passes through the solar system Thus 
one star passes periodically in front of or behind the other as seen 
from the earth, and two echpses take place during each revolu 
tion From the way in which the light from the double system 
varies it is possible to calculate the orbit and relative sizes of the 
two components, and to obtain certain other information (see 
Star) 

V Prediction and Calculation of Solar and Lunar 
Eclipses — Oui problem may be divided into two parts The first 
seeks to find out when an eclipse will occur the other to deter 
mine its circumstances whether or not it is visible at a given 
place on the earth, its type (total or partial), etc 

It is convenient for our purpose to consider the earth as fixed 
and to suppose the observer situated at the centre of the earth 
To this observer, 0 (fig 6), the sun and moon appear projected 
on the celestial sphere, a large sphere which he imagines surround 
ing him While this sphere appears to him to rotate daily around 
the line PP' (the earth’s axis of rotation), the sun’s disk S appears 
to travel slowly along the great circle EE' (the ecliptic), making 
a complete revolution in one year At the same time the moon’s 
disk M revolves along the circle LL' once during a lunar month 
The angular diameters of the two 
disks S and M are about i°, but 
vary slightly as explained in sec 
tion 1 

Every month the moon’s disk 
M revolving along LL' will once 
overtake the more slowly mov 
ing sun S , this moment of over 
taking is called the new moon 
In general the moon’s disk will 
pass above or below the sun’s 
disk Overlapping of the two 
disks results m an eclipse of the 
sun, it will occur only when the 
new moon happens at a moment 
when the sun is near the points 
£1 or 13 , where the circle LL' 
intersects EE' These points are 
called the ascending and descend- 
ing nodes of the moon’s orbit 
The moon will suffer an eclipse 
when it enters into the ^fcadow 
cone of the earth The crosscut 
of the umbra at the distance of the moon (as shown in fig 4) may 
be projected like a disk U onto the celestial sphere It subtends 
an angle of about 1 4 0 , its centre will always be opposite to the 
sun’s disk and travel along EE' An eclipse of the moon takes 
place whenever the moon’s disk M overlaps the shadow disk U, 
this happens only when the shadow disk U is near one of the 
nodes, or the sun is near the opposite node The passage of the 
sun through the lunar nodes is therefore the critical time for both 
solar and lunar eclipses The moon s orbit plane, represented by 
the cucle LL', is not fixed, and its nodes move slowly along the 
ecliptic m the direction indicated by the arrow, making a complete 
revolution in about 19 years The interval between two succes 
sive passages of the sun through one of the nodes is termed an 
“eclipse year, and since the moon’s node moves so as to meet 
the advancing sun, this interval is about 18 6 days less than a 
tropical (or ordinary) year 

In fig 7(a) the region of the ascending node as seen from the 
centre of the sphere 15 much enlarged Here the node is kept fixed 
and the apparent motions of the sun and the moon are taken 
relative to the node To our imaginary observer at the centre of 
the earth the sun’s disk S will travel along the circle EE', the 
moon's disk M along LL' The sun is so distant compared with 
the si?e of the earth that Jrom all places on the earth’s surface 
the sun is seen nearly in the same position as from the centre 
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But the moon is relatively near and its projected position on the 
celestial sphere is different for various observing stations on the 
earth, it may be displaced as much as i° from the position in 
which it is seen from the centre of the earth If we enlarge the 
radius of the moon’s disk by i° we obtain a circle C which en- 
closes all possible positions of the moon’s disk seen from anywhere 
on the earth Conversely, if we draw any circle of the moon’s 



Fig 7 — Ascending node of the moon s orbit as seen from the 


CENTRE OF THE SPHERE 

(a) A solar eclipse occurs somewhere on the earth whenever the circle C 
overlaps the sun s disk S The circle C encloses all positions of the 
moon teen from anywhere on the earth at a given moment 

(b) A lunar ecllpea occurs when tho orossout U of the earth & shadow 
overlaps the moon s disk M 

size inside this “moon circle" C, there is a place on the earth 
where the moon is seen in that position 
Accordingly, there will be an eclipse of the sun somewhere on 
the earth whenevei the moon overtakes the sun in such a position 
that the moon circle passes over the sun’s disk, when the latter 
is entirely covered by the moon circle, the eclipse will be central 
(total or annular) Fiom fig 7(a) it is evident that a solar eclipse 
will take place if a new moon occurs while the sun moves from 
Si to Si This period is called the eclipse season, it starts 19 days 
before the sun passes a node and ends 19 days after Since there 
is a new moon every month, at least one solar eclipse, and some 
times two, occur during every eclipse season When the new moon 
falls within n days ot the node passage (between S? and S 3 J, the 
eclipse will be central 

Fig 7 (b) illustrates the condition for a lunar eclipse If a full 
moon occurs within 13 days of a node passage of the sun (when 
the shadow disk passes the other node) the moon will be eclipsed 
Most eclipse seasons, but not all, will thus also contain a lunar 
eclipse’ Eclipses of the sun are evidently more frequent than 
those of the moon, but the former are only visible from a very 
limited region of the earth, the latter from a whole hemisphere 
Any particular town or city would on the average experience 
about 40 lunar eclipses and 20 partial solar eclipses in 50 years, 
but only one total solar eclipse m 400 years 
The sun returns to the same node after each echpse year, new 
moons (or full moons) recur at intervals of an ordinary month 
Nineteen echpse years (6585 7806 days) are nearly equal to 223 
months (6585 3211 days) After this interval of 18 years ir days, 
which is called the saros, the moon and the sun come nearly to 
the same relative positions again and eclipses will repeat them- 
selves Thus the solar echpse of Sept 10, 1923, was a repetition 
of that of Aug 30, 1905 Already in ancient times the saros was 
used for the prediction of eclipses (see Ancient Eclipses , below) 
Since the coincidence of the two periods is not exact, the repeti- 
tion of an eclipse after a saros will be of different circumstances 
Suppose an echpse of the sun takes place while the sun is at S3 
(fig 7a) and the moon, at M3, it will be visible on the earth m 
high northern latitudes from where the moon’s disk is projected 
into the lower part of the moon circle After 223 months there 
will be another new moon with echpse As this period is shorter 
by 0 439 s days than 19 eclipse years, the moon will now overtake 
the sun before the latter has quite returned to S 3 , while it is 28' 
farther to the right, nearer to the node The sun will be closer to 
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the centre of the moon cncle, and on the earth the echpse will 
be visible nearer to the equator or farther south than the previous 
eclipse After every saros the meeting^ of the moon and the sun ^ 
will be a little farther to the right, until it takes place near in Mi 
after which the eclipse returns no more Solar eclipses may thus 
be ordered into senes, each of which contains 68 to 75 eclipses 
(about 18 total), at intervals of a saros extending over 13 to 14 
centuries 

The fraction of o 3211 days m the period of the saros has the 
effect of making each successive eclipse of a series visible about 
110° of longitude faither west on the earth, and after three saroses 
it returns nearly to the same longitude, but farther south if at the 
ascending node or farther north if at the descending node 
Eclipses of the moon, of course, also occur in similar saros 
cycles 

During a solar echpse the shadow cones (umbra and penumbra) 
of the moon sweep across the face of the earth (fig 1), while at 
the same time the earth is rotating around its axis The circum 
stances of a solar eclipse are best illustrated by a map which 
shows the intersections of the shadow cones with the earth’s sur 
face and their track? across continents and oceans resulting from 
the combined effects of both motions Fig 8 illustrates the cir 
cumstances of the totil solar eclipse of Nov 1, 1948 The 
narrow double line marks the path along which the umbra travels 
in 3i hours from central Africa across the Indian Ocean toward 
New Zealand Within the area of this lane, 50 mi wide, the 
eclipse is total The wide surrounding region bounded by the full 
line is that covered by the penumbra, where the eclipse is partial 
Within the lune at its extreme left the sun is already in partial 
eclipse when it rises, within the lune at the right the sun sets 
during the partial eclipse In the intermediate region the whole 
progress of the partial echpse can be observed, and from the 
dotted lines the tune of its beginning and end at any particular 
place can be read 

The astronomical Ephemerides published for each year give 
such maps for the more important eclipses as well as data for 
accurate calculation of the times of contact at any observing 
station 

It is possible with the aid of modern tables to predict solar 
eclipses several years ahead with an accuracy of a few seconds 
Tor predictions of longer range the main uncertainty is that of the 
moon’s motion Eclipses can, of course, be “predicted back- 
wards” as well as forwards, and the calculation of ancient eclipses 
has been of vdue in historical research (see Ancient Eclipses ) 

(R J Te) 

VI Phenomena and Information Yielded by Observa 
tion of Solar Eclipses — Partial solar eclipses give little informa- 
tion of astrophysical interest Total eclipses, however, contribute 
much knowledge concerning the nature of the sun’s external lay- 
ers, regions that are usually lost in the brilliant sky glare from the 
sun’s shining surface Until fairly recently, these faint solar fea 
tures were observable only at time of a total solar eclipse A new 
instrument known as the coronagraph now facilitates the study 
of them outside of echpse 

At total eclipse, the disk of the moon acts as a screen outside 
the earth’s atmosphere, cutting off the dir<£t rays from the 
“photosphere,” as the bright solar surface is known The bril- 
liance of the sky is thus enormously decreased and the fainter 
appendages of the sun become visible 

The chromosphere (gv), the sun’s atmosphere, extends up- 
ward from the photosphenc surface, growing more and more rare- 
fied with increasing height The chromosphere has no well defined 
upper boundary, but it has been traced to a height of about 10,000 
mi above the surface It is filamentary in structure, being com- 
posed of myriads of streamers of luminous gas projected from 
the solar surface An individual sijiall streamer, or spicule, is very 
short lived, from its beginning as a bright eruption on the surface 
until its fading out as a thin, faint, ribbonhke spurt, is a period 
of only 10 or is minutes 

The sun’s atmosphere thus m no way resembles that of the 
earth Not only is the structure of the chromosphere nonuniform, 
but the temperature is extremely high Elements jhke iron, cal- 
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cium, or aluminum, which are solids on the earth, are completely 
vapourized on the sun and appear as impoitant constituents of 
its giseous envelope The determination of the chemical composi 
tion of the atmosphere, and of the temperatures and pressures 
obtaining there, depends upon observations made at the time of 
total eclipse 

A spectroscope, consisting of a special arrangement of a nar 
row slit through which the light passes lenses to collimate and 
focus the radiation, and a prism or diffraction grating to disperse 
the light into its rainbow colours, is one of the most important 
tools that the astronomer possesses At the time of eclipse the 
nirrow solar crescent is often used in place of the customary 
spectrogiaph slit 

Each individual chcmicil substance — element or compound — 
when vapourized and heated to incandescence, sends out its own 
characteristic radiations The exact colours emitted by iron differ 
completely from those sent out by hydrogen or cdcium Thus, 
when we match the rainbow band of colours, or spectrum, of 
seme unknown substance with the radiations from known sub- 
stances, we can determine the chemical composition of the sam- 
ple 

This procedure is the basis of modern spectroscopic analysis 
m the chemical laboratory The astronomer applies it directly to 
the sun and stars The relative intensities of the lines of 1 given 
element give further information concerning temperatures and 
pressures in the luminous material 

The ordinary spectrum of the sun contains a brilliant back- 
ground of all colours — a so called continuous spectrum This 
radiation emanates from the lower levels of the solar atmosphere 
where the pressure of atoms and electrons is high enough to in- 
hibit the previously mentioned characteristic radiations The 
atoms in the upper levels, however, absorb these radiations, so 
that the solar spectrum consists of the bright rainbow background, 
with many fine gaps where the light has been absorbed Ihese 
gaps appear as dark lines — absorption lines — on the bright back 
ground 

At the moment of totality, when the moon obliterates the last 
trace of the bright photosphere, with its dark line spectrum, the 


upper, rarer layers of the atmosphere flash into view with the 
characteristic bright line spectrum of a luminous gas This spec- 
trum disappears within four or five seconds, as the moon moves 
over the sun and a second flash occuis at the end of totality 
Because of its evanescent character, astronomers have called the 
phenomenon the “flash spectrum ” 

During totality there appears one of the most beautiful of na 
turc’s phenomena, the so called solar corona which shines like 
iinely etched white frost against the deep blue of the eclipse 
darkened sky The form of the corona presented at different 
eclipses is almost infinitely variable On occasion, usually near 
sun spot minimum, long streamers extend four or five solar diame- 
ters away from the sun At other appearances, especially close to 
maximum, the corona is more nearly circular, but with jagged, 
flowerhke petals The torona is faint, 500,000 tunes or so less 
brilliant than the sun itself Consequently the ordinary sky glare 
surrounding the sun swamps the faint coronal glare Until re- 
cently, astronomers considered it impossible to record the corona 
outside of eclipse 

Anahsis of flash spectra has led to some surprising results The 
spectrum matches only roughly with the dark line spectrum The 
lines of the neutral metals are of comparable strength in the two 
spectra, but those of the ionized metals (1 1 , atoms that have lost 
one electron) are m irkedly enhanced in the flash spectrum The 
difference is attributed, m part, to lower pressures in the upper 
layers, but elevated temperature appears to contribute to the in- 
creased excitation Especially is this true for the flash lines of 
ionized helium, which do not appeal at all in the ordinary dark- 
line spectrum These require excitation temperatuies of at least 
25,000° K for their production, where the temperature required 
to produce the observed quality and quantity of bright emission 
from the surf ice is only 6,ooo° K 

Extending upward from the chromosphere, and probably closely 
related to it, are the so tailed “prominences,” which project out- 
ward into space occasionally as far as several hundred thousand 
miles These objects are one of the striking features of a total 
eclipse They appear as rose coloured patches of flame, project- 
ing well beyond the limb of the moon Despite the resemblance 
to fire, prominences cannot be re 



ferred to as flames They consist 
of long interlacing filaments of 
incandescent gas Their rosy col- 
our arises from the predominant 
gaseous radiations, the red of 
hjdrogen and the violet of ion- 
ized calcium Prominences ap- 
pear to have a temperature 
slightly in excess of that associ- 
ated with the chromosphere 
The spectrohehograph (gv), 
invented independently by G E 
Hale and H Deslandres, enabled 
astronomers to record the promi- 
nences outside of eclipse Indeed, 
something of their form and 
structure is disclosed by an ordi- 
nary spectrograph, with the slit 
wide open A special spectroheho- 
graph, built at the McMath-Hul- 
bert observatory, with motion- 
picture recording, was the first 
instrument to depict graphically 
the spectacular motions exhibited 
by some of the prominences The 
objects often hang for days, sus- 
pended like clouds above the 
solar surface Their internal mo- 
tions are extremely complicated , 
a characteristic effect is the down- 
ward streaming of the filaments, 
which descend to the surface m 
long graceful ares, Occasionally 
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the great clouds will erupt with violent explosions and rapid mo 
tions Velocities m excess of 100 mi a second are not uncommon 
These motions, however, are not observable during the short 
duration of a total eclipse The spectroheliograph or the mstru 
ment known as the coronagraph is required The latter device, 
invented by B Lyot, French astronomer, produces in effect an 
artificial eclipse of the sun inside the instrument Under condi 
tions of very clear sky, usually attainable only at high altitudes, 
astronomers can record the corona with some degree of regularity 
The coronagraph was the solution of the problem of recording 
the corona outside the echpse 


associated phenomenon 

The astrophysical value of echpse observation is, perhaps de 
creasing There are still some problem? that can be solved only at 
a true eclipse — but the coronagraph and the artificial echpse have 
many advantages The superiority of the coronagraph lies in the 
fact that observations can be secured every clear day — whereas 
eclipses are relatively rare phenomena, usually occurring in dis 
tant and inaccessible locations They last for only a few minutes 
— 72 minutes at maximum The continuity thus provided shows 
that the corona is relatively stable in form, that it is not uniform 
m brilliance around the sun, and that it rotates with the solar 


The corona presents manv interesting problems, but the great 
est mystery of all — the nature of its composition — has been 
solved by B Edlen, Swedish physicist The spectroscope had re 
vealed numerous lines, radiations that could not be matched with 
those from any known terrestnal element For years astrono 
mers theorized about “coromum” — a supposedly new element ex 
isting on the sun There was precedent for such a hypothesis At 
the eclipse of 1868, hehum had been discovered in such a manner 
and was not isolated on earth until 27 years later, when Ramsay 
isolated it from gases extracted from radioactive ore But as 
chemists filled in gap after gap in the periodic table of the ele- 
ments, the hope faded of finding coromum as a new substance 

A somewhat similar mystery, that of the bright emissions from 
gaseous nebulae, was meanwhile solved by I S Bowen, who 
showed that the lines were due to “forbidden” atomic transitions 
In other words, they arose from changes within the atom that 
were contrary to rules for normal lines Under laboratory condi 
tions these forbidden lines are extremely faint Under conditions 
of low density, however, and special excitation, the normal radia 
tions can be almost completely suppressed and the forbidden lines 
will then appear Indeed, both nebular lines and coronal lines 
have been observed in the spectra of two variable stars of the 
recurrent nova class 

The coronal lines have also proved to result from forbidden 
transitions But where the nebular atoms have lost but from two 
to four electrons, those responsible for the coronal radiations have 
had as many as 13 torn away The substances identified are iron 
X (1 e , iron with nine electrons missing), iron XI, XIII, and 
XIV Similar emissions from calcium and nickel also appear 

The import of this discovery is staggering— and almost unbe- 
lievable Reference has already been made to the high excitation 
of the chromosphere and prominences, which led to estimates of 
temperature as great as 25,000° K This figure is in itself enor- 
mous compared with the 6,ooo° K value usually ascribed to the 
solar surface But 25,000°, in turn, is insignificant compared with 
th^ipimmum figure of 500,000° required for the observed ioniza- 
tion of the coronal atoms Iron, with half its electrons removed, 
requires temperatures of at least this order of magnitude Some 
estimates have been higher than 1,000,000° 

High temperatures of this character are difficult indeed to ex- 
plain They could not be induced by ordinary 6,000° radiation 
No simple or reasonable solution to this new enigma of the corona 
had by 1946 been presented But it seems that the answer is 
to be found deep m the solar interior, where even higher tempera- 
tures are known to exist Somehow or other the highly excited 
matter must escape into space The details of the process are 
still unknown 

There is a further implication from this new knowledge of the 
solar atmosphere We can no longer assume that the solar radia- 
tion has a quahty similar to that of a black body heated to 6000° 
X We must have in addition quantifies of radiation in the far 
ultra-violet and even m the region of soft X rays, far in excess 
of that from an incandescent globe at 6ooo° These short wave 
radiations must enter the earth’s upper atmosphere, where they 
cause the aurora borealis and produce the ionosphere, a high 
layer of electricity that is responsible for long-distance radio 
transmissions But the atmosphere so completely absorbs these 
wave-lengths that none of the energy reaches the surface We 
can leam of the existence of the radiation only from study of 
flash and coronal spectra and from evaluation of the effects in the 
earth’s atmosphere Variability of the earth’s magnetic field is an 


surface 

Eclipse observations, in giving the astronomer answers to cer 
tain questions of the sun have nevertheless presented the scientist 
with newer and more puzzling problems What relationship is 
there between the prominences and the corona? What is the 
source of their excitation? How are they related to sun spots and 
other solar features? Where does solar variability come into the 
picture? The questions can be multiplied ad mfimtim We must 
look to the future for the answers 

The Deflection of Light by a Gravitational Field — One of the 
most famous, and the first, of the tests of Einstein’s theory of 
relativity was that of observing the bending of a ray of light pass 
ing close to the sun During a total eclipse the brighter stars are 
visible to the naked eye and many more can be photographed near 
the sun 

Einstein’s theory predicts that the stars near the sun should be 
found not in their true places but displaced away from the sun 
by a small, but measurable, amount varying inversely as the dis- 
tance from the centre of the sun This test was first carried out 
in 1919 and has been repeated since with results on the whole in 
favour of the theory (see Relativity) 

Other Phenomena — Body's Beads — It is found that totality 
does not begin or end quite suddenly, as it should if the sun and 
moon were of perfectly smooth outline, but that there exists for 
a moment or two a crescent of minute gleaming points of light, 
called Baily’s Beads These are due to the irregular outline of the 
moon (te , its mountains and valleys), because of which the sun 
is left uncovered here and there for a moment after the disk 
representing the size of the moon, if smoothed out, would have 
covered it 

Shadow Bands — When totality is nearly due and there remains 
but a small crescent of the sun left there can often be seen on the 
ground or on the walls of buildings striations of light and shade, 
not very definite in outline but something like a sheet of corru- 
gated iron, moving moderately rapidly perpendicular to their 
length These are termed the shadow bands and are due to corru- 
gations introduced into the nearly plane waves of light reaching 
us from the sun through irregularities in the refraction of the 
earth’s atmosphere They are of no great scientific import 

(D H M) 

VII Total Solar Eclipses During The 20th Century — We 
omit those eclipses which are visible only in polar regions or ate 
of excessively short duration The first column gives the date of 
the eclipse, the next the duration of totality, the third the node 
near which the eclipse occurs and the numb(» of the saros senes 
to which it belongs, repeated eclipses having the same number 
The last column states where the echpse was or will be visible 

Bibliocrafhy — S A Mitchell, Eclipses of the Sun (NY, 1923), 
a comprehensive popular account of the calculation and observation 
of eclipses, including description of the observations on theories ol 
Solar Physics, F J M Stratton, Modern Eclipse Problems (Oxlord, 
1927) Nautical Almanac (HM Stationery Office, ann ) Contains 
Besselian elements for all eclipses visible in the year #nd maps 
showing the paths of totality and times of beginning and ending, 
etc , of total eclipses The issue for 1910 contains an account m detail 
of the method of computing the circumstances of an echpse at a givcij* 
place from the Besselian elements In the 4 mencan Lphemcns, 
and N A , a similar publication, the explanation of the calculation is 
guen yeirly Canon der Fmsteimsse T R Oppolzer A catalogue 
with maps of all solar and lunai eclipses fretm 1207 bc to a d 
2161, Vienna Acad Science, \oi «f2, Vienna 1887 See also W M 
Smart*. Text Book on Spherical Astronomy (1944) , chapter IS 
outlines method of calculating orcultations and eclipses 

(J A Ca , X ) 
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ANCIENT ECLIPSES 

It is not surprising that, m ancient tiroes when eclipses were 
regarded is portents, a large number of eclipses should have been 
mentioned in history or in literature, m addition to those which 
ate recorded ro astronomical treatises or on astronomical tablets 

The value of these records may be classified as follows (i) 
Literary and historical, depending on the interest which they 
aroused, the notlcj, taken of them, and their connection with 
events (2) Chronological, m so far as they enable us, by com- 
puting their dates, to verify chronological systems resting on 
other evidence and to supply dates for events connected with the 
eclipses (3) Astronomical, including the determination by an 
cient astronomers of the periods and motions of the sun and moon, 
and by modem astronomers of the mean rate of change of those 
motions, which, in astronomical terminology, is called secular 
acceleratfbn 

literary and Historical References,— (1) Chinese In the 
Shu King or Book of Historical Documents it is stated that Hsi 
"and Ho (the hereditarv astronomers! had neglected the duties of 
their office and were abandoned to drink in their private cities 
The Ung, Chung Hiang placed the marquis of Yin m command 
of an irmy with instrui (ions to punish them The marquis is- 
sued i florid address to his troops m which he referred to Hsi and 
Ho Invmg neither heard nor known anv thing on a recent occa- 


sion when “the sun and moon did not meet harmoniously in 
Fang ’’ The phrase is taken by all Chinese scholars, ancient and 
modem, to mean an eclipse It would therefore appear that a 
military expedition was sent to punish the two astionomers for 
fading to observe an eclipse There are good reasons for be- 
lieving that this part of the Shu King is a literary restoration, 
made to take the place of books that were burned by imperial 
order m 213 bc, but sufficient is found in a quotation made by 
Tso before that disaster and in the statements in the Bamboo 
Annals also made before that date, to prove that the reference 
to the eclipse is authentic, though its relation to the supposed 
offence of Hsi and Ho is doubtful Attempts have been made to 
identify this eclipse, but the necessary data are wanting It may 
easily have been a small eclipse, and the number of the month is 
given differently in different texts The received Chinese chro- 
nology places the accession of Chung K'ang in 2159 bc The 
Bamboo Books, where chronology is probably nearer to the truth, 
place that event m 1952 bc The Shth King, or Book of Poetry, 
contains a lamentation caused by an eclipse of the moon, followed 
by an eclipse of the sun The dates are clearly defined and are 
found to agree with the lunar eclipse of Aug 21 and the solar 
eclipse of Sept 6 in 776 b c 

The edipses recorded m the Spring and Autumn Annals possess 
a chronological and astronomical rather than a literary interest 
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(2) Assyrian — The Assyrian eponym canon, which pieserves 
the names of the annual magistrates who gave their names to the 
years, records under the year which corresponds to our 763-762 
b c — “Insurrection in the city of Assur In the month Sivan 
the sun was eclipsed ” The reference must be to the eclipse of the 
sun on June 15 in 763 bc A reference to the same eclipse has 
been found in Amos vm, 9, “And it shall come to pass in that 
day, saith the Lord God, that I will cause the sun to go down at 
noon, and I will darken the earth in the clear day ” 

(3) Greek —In the Odyssey Homer twice makes the unrecog- 
nized Odysseus predict that Odysseus will return “as the old 
moon wanes, and the new appears,’’ that is, at new moon, when 
alone an eclipse of the sun is possible In one of these passages 
he predicts vengeance on his wife’s suitors On the day when 
Odysseus was to become known and slay the suitors, the seer 
Theoclymenus notes among other portents of gloom that “the 
sun has perished out of heaven, and an evil mist has spread over 
all ” This was interpreted by Plutarch and Eustathius as a total 
eclipse of the sun Some modem scholars have regarded it as 
merely a vision of the seer Schoch (the Observatory, xhx [1926] 
pp 19-21) has suggested an identification with the solar eclipse 
of April 16 m 1178 B c , which was total in or near Ithaca But 
it is not improbable that the story of the eclipse belongs to legend 
rather than to history 

In a fragment of a lost poem by Archilochus occur the words 
“Nothing there is beyond hope, nothing that can be sworn im- 
possible, nothing wonderful, since Zeus, father of the Olympians, 
made night from mid-day, hiding the light of the shining sun, and 
sore fear came upon men ” According to Aristotle the words come 
from a passage, abusing a lady, probably Archilochus’s former 
fiancie Neobule, who is supposed to have belonged to Paros The 
life of Archilochus was divided between Paros and Thasos The 
phenomenon described has been identified as the total eclipse 
of the sun on April 6 m 648 b c 

Small fragments survive of other poetic descriptions of eclipses, 
and the ninth paean of Pindar, addressed to the Thebans, takes 
an eclipse of the sun as its theme Sandys translates the opening 
lines as follows 

“Beam of the sun! 0 thou that seest afar, what wilt thou be 
devising? 0 mother of mine eyesl 0 star supreme, reft from us 
in the daytime ! Why hast thou perplexed the power of man and 
the way of wisdom, by rushing forth on a darksome track?” 

Pindar then proceeds to speculate on the meaning of the ecbpse 
as a portent The poem probably refers to the solar eclipse of 463 
b c , April 30, which was nearly total at Thebes 

The most famous of ancient eclipses was a total eclipse of 
the sun which happened according to Herodotus during a battle 
betlyhen the Lydians and Medes The portent induced them to 
cease from fighting and conclude peace Herodotus further in- 
forms us that Thales of Miletus predicted this eclipse to the 
Iomans for the very year in which it happened Babylonians 
were certainly predicting eclipses about this time by means of 
the 18 years’ cycle known as the Saros But, as that cvcle gives 
eclipses for every year, the statement about Thales must if true 
mean that he predicted that an eclipse of the particular year would 
attain a great magnitude Such a prediction can be made by the 
18 years’ cycle without any mathematical computation The 
eclipse Was certainly that of 585 bc, May 28, and must have 
been predicted by means of the eclipse of 603 bc, May 18 
Several ancient writers have preserved 585 b c or some neigh- 
bouring year as the date of the eclipse 

Thucydides comments on the frequency of eclipses during the 
Peloponnesian war The most interesting of these were the solar 
eclipse of 43 r b c , Aug 3, when, we are fold, “the sun assumed 
the shape of a crescent and became full again, and during the 
eclipse some stars became visible,” a statement that agrees well 
with modem computation, and the lunar eclipse of 413 b c , Aug 
27 That date had been selected by the Athenian commanders, 
Nicias and Demosthenes, for the departure of their armament 
from Syracuse All preparations were ' ready, but the signal had 
not been given, when the moon was eclipsed The soldiers and 
sailors clamoured against departure and Nicias in obedience to 


the soothsayers resolved to remain thrice nine days This delav 
enabled the Syracusans to capture or destroy the whole of the 
Athenian fleet and army V 

The vear 310 bc , Aug 15, is the date of a total eclipse of the » 
sun, which, as we are informed by Diodorus and Justin, was seen 
by Agathocles and his men the day after he had sailed from Syra- 
cuse on his way to Africa Modern computations of the eclipse 
track render it probable that he saikd to the north of Sicily 
In Plutarch’s Dialogue on the Face which appears in the Orb 
of the Moon, one of the characters, called Lucius, deduces from 
the phases of the moon and the phenomena of eclipses a similarity 
between the earth and the moon and illustrates his argument by 
means of a recent eclipse of the sun, “which, beginning just after 
noon, showed us plainly many stars in all parts of the heavens, 
and produced a chill in the temperature like that of twilight ” A 
little further on Lucius refers to a certain brightness which 
appears round the moon’s rim in total eclipses of the sun 
Nicolaus Struyck identified this eclipse with that of ad 71, 
March 20, and the identification has been confirmed by Ginzel 
after a very exhaustive discussion There are numerous other 
references to eclipses in Greek literature 

(4) Roman — There is a very large number of eclipses recorded 
in Roman history One which has attracted the attention of 
students alike of astronomy and of the Roman calendar is stated 
by Cicero to have occurred in the 350th year from the foundation 
of Rome and to have been described by the poet Ennius as fol 
lows “On the Nones of June the sun was covered by the moon 
and night ” This would appear to have been the solar eclipse of 
400 bc , June 21, which reached a total or almost total phase at 
Rome a few minutes after sunset It seems to show that in that 
year the calendar month of June began 16 days later than in 
the calendar as reformed by Julius Caesar 
The eclipse of the moon m 168 bc, June 21, has attracted 
much attention The Romans were at that time at war with 
Macedon, and Polybius informs us that the eclipse of the moon 
was interpreted as an omen of the eclipse of a king and thus en- 
couraged the Romans and discouraged the Macedonians 
Use of Eclipses for Chronological Purposes — Although no 
continuous era has been used since ancient times, dates are fre- 
quently expressed in terms of regnal years, or are named after 
consuls or other officials of whom lists have been preserved In 
these cases it is important to be able to equate certain specific 
years thus defined with years before She Christian era This can 
be done whenever the date of an eclipse or other identifiable and 
calculable astronomical phenomenon is giver in an ancient record 
The received Chinese chronology can be confirmed accurately 
by eclipses from 719 bc onwards The chronology of Ptolemy’s 
canon of kings, which gives the Babylonian series from 747 to 
539 b c , the Persian series from 538 to 324 b c , the Alexandrian 
senes from 323 to 30 b c, and the Roman series from 30 b c on 
wards, is confirmed throughout by eclipses The eclipse of 763 
bc, recorded m the eponym canon, enables us to carry the 
chronology back with certainty through the period covered by 
that canon, to 893 bc Assyrian, Babylonian and Persian chro 
nology provide a stable chronology for the countnes with which 
Assyria, Babylon and Persia came into convict, but there is no 
check from eclipses on Greek or Egyptian historical chronology 
before the Persian period Identifiable eclipses recorded under 
named Roman consuls extend back to 21 7 b c The dated eclipses 
of Ennius and Pydna and one m 190 b c can be used to determine 
the position of Roman calendar months m the natural year, and 
occasionally eclipses help us to fix the precise dates of a series of 
events, such as those connected with the Athenian disaster at 
Syracuse • 

Use of Eclipses for Astronomical Purposes— (1) In An 
cient Astronomy It would appear that at least from the time o{. 
King Nabonassar (747 bc) abated canon of astronomical ob 
servations was preserved at Babylon, including all eclipses This 
rendered it possible to determine accurately- 4 he intervals between 
eclipses and must have facilitated the discovery of the 18 years’ 
cycle, more exactly the cycle of 6,585^ days, which Suidas calls 
the saros and its multiple, the 54 years’ cycle of 19,756 days 
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These cycles govern the recurrence of eclipses It has been seen 
that Thales probably used such a cycle In a Babylonian observa- 
tion tablet of 56S b c mention is made of f ulure to observe a 
( predicttd eclipse of the moon The eclipse is found by computa- 
tion to have been real, but invisible at Babylon It was doubtless 
piednted by cycle Tables based on the saros go back to the 4th 
century b c Eclipses of the moon give more accurately than 
any other kind of observation the actual time when sun and moon 
are in opposition Trom an early date the Babylonian astronomers 
must have deduced from them not only the mean interval be- 
tween two conjunctions, but the principal inequality in the mo- 
tion of the moon and the similar mequihty in the motion of the 
earth, or, as on their geocentnc theory they conceived it, of the 
sun, and they were able to define the periods of these inequalities, 
which astronomers call the anomalistic month and year 

In the same way, since eclipses happen only when the two 
luminaries are stationed at intersections of their orbits called 
nodes, and since the path of the shadow in a lunar eclipse depends 
on the position of the centre of the sun in relation to the node, 
they were also able to determine the position and motion of the 
nodes By assuming, what is approximately true, that the saros 
of 6,585} days contained an exact number (a) of synodic months, 
or revolutions of the moon measured from the sun, (f>) of 
anomalistic months, or revolutions of the moon measured from 
hei apogee or perigee, that is, from her furthest removal fiom 
and closest approach to the earth, and (c) of draconic months 
or icvolutions of the moon measured from her node, the early 
astronomers, perhaps in the 6th century bc, computed the rela- 
tive motions of the sun and moon, the lunar perigee and apogee, 
and the nodes About 500 bc Nabunannu, apparently from a 
more accurate study of eclipse observations, obtained improved 
values which for the motion of the moon from the sun were 10" 
per annum too small, for the moon from her perigee 20" per 
annum too great, and for the moon from her node 5" too small 
Still more accurate values were obtained by Kidmnu about 383 
b c , from whom they passed to the Greek astronomer Hipparchus 
In the system of Naburiannu the distance of the moon from her 
node was used for the prediction of the magnitude of lunar 
eclipses 

(2) In Modern Astronomy — Ancient eclipses are of the high- 
est value for the determination of “secular accelerations,” that is, 
for the determination of the progressive, as distinct from the 
periodic, changes in celestial motions Edmund Halley asserted in 
1695 his belief that the moon’s motion was subject to acceleri- 
tion, but did not specify the amount of the acceleration In 1749 
Richard Dunthorne demonstrated from a comparison of the 
recorded with the computed times of eclipses distributed over 
2,000 years that such an acceleration existed and assigned to it 
the value of 10" a century By this is meant that the effect of the 
acceleration is to produce an advance of 10" in the moon’s longi- 
tude in the course of a century Laplace in 1786 discovered that 
such an acceleration should be the gravitational effect of the 
secular diminution m the eccentricity of the earth’s orbit But 
J C Adams showed m 1853 that the acceleration due to this 
cause amounts to 6 " only in a century The residue must be ex- 
plained by other causes 

The most recent%alues are 1 1" a century acceleration of the 
moon, of which 5" is unexplained, and about 1 5" a century for 
an acceleration of the earth's motion suggested by P H Cowell 
m 1905 It is usual to regard the latter as an apparent effect of a 
retardation of the earth’s rotation, which is our standard of time 
This should produce an apparent acceleration of the Moon 13 4 
times as great as that of the earth But, since the unexplained 
acceleration of the moon is only about 3 3 times as great as that 
Of the earth, it becomes necessary to suppose that there is a real 
secular retardation of about 15" a century m the moon’s motion 
•It is commonly supposed that ti^al friction is tbe mam cause of 
both retardations, (See Moon ) 


<1 Fotherlngharn, Historical Eclipses (1021), an 

A Solution, of Ancient Eclipses of the Sun, 1 ’ Monthly Notices of th 
’ Sw»rtv, iwtxi Ueso), 104-116 Fr Boll, SI 
Fmternisu, rauly-ftissowh RedencyhUipddtt, vi (1909), *329-61 


with a list of recorded eclipses 0 Neugebauer, “The History of 
Ancient Astronomy Problems and Methods,” Journal of Near 
Eastern Studies , iv (1945), 1-38 An excellent summary of the state 
of the history of ancient astronomy, without special emphasis on 
eclipses An extensive bibliography is included (J K F ) 

ECLIPTIC, in astronomy is the great circle on the celestial 
sphere which forms the apparent path of the sun in the course 
of the year The twelve constellations or signs of the zodiac 
are arranged along the ecliptic The plane of the ecliptic is 
the plane of the earth’s orbit, or more strictly the plane in 
which the centre of gravity of the earth and moon revolves round 
the sun, it meets the celestial sphere in the great circle above 
mentioned 

ECLOGITE, in petrology a typical member of a small group 
of rocks now recognized as including both igneous and meta 
morphic representatives, and of special interest on account of 
the variety of minerals they contain and their geological relation- 
ships The eclogites (from Gr 61X0717, a selection) are mostly 
coarse grained and massive aggregates of green monochmc pyrox 
ene and red garnet, but some varieties possess green hornblende 
wholly or partly replacing the pyroxene, thus giving rise to the two 
important groups — the pyroxene and the hornblende eclogites 
The minerals associated with these essential constituents mclude 
rutile, apatite and iron ores, and, less commonly, quartz, mus- 
covite zoisitc, cyanite, albite, bronzite, olivine and chlorite The 
eclogites correspond closely m bulk composition with the gab- 
bros and dolerites, but are characteristically assemblages with 
high density (3 2-3 6 as compared with gabbro 1 9-3 0) 

The pyroxenes show considerable variation in composition, and 
include both non aluminous and aluminous varieties The latter 
contain significant proportions of the jadeite and aeginne mole 
cules and correspond to true omphacite The red garnet is a 
pyrope rich variety containing almandine and grossular, but is 
not so magnesia-rich as the garnet found in serpentines and 
peridotites The hornblende is usually a green variety — smarag 
dite, or alkali-hornblende sometimes approaching glaucophane 
in composition 

Whether of metamorphic origin or considered as igneous rocks 
consolidating under excessive pressures, the almost complete ab- 
sence of plagioclase feldspar makes these rocks of peculiar inter- 
est The omphacite garnet assemblages appear to have crys- 
tallized under high pressures, in place of augite, olivine and 
plagioclase Magnesian garnet appears in place of the olivine- 
anorthite pair, and a jadeite-chloromelamte-beanng pyroxene in 
place of the augite plagioclase combination 01 the heteromorphous 
gabbros 

Under the name gnquaite, eclogites are found as blocks or 
boulders in the kimberlite “pipes” of the diamond fields of South 
Africa This pyroxene-eclogite is of special interest inasmuch as 
diamonds have been found as enclosures of the garnet of the 
rock, and according to one prevailing view eclogite is the parent 
rock of the diamonds of the South African fields, the diamonds 
of the “pipes” being derived from the explosive disruption of 
deep seated masses of diamantiferous gnquaite 

That some eclogites are of metamorphic ongm is clearly re- 
vealed by their geological associations and microscopic structures 
Such often appear as lenses intercalated among crystalline schists 
and show unmistakable crystalloblastic structures 

Others, such as those of western Norway occur as lenticular 
masses in granite gneiss or bands in olivine rocks (pendotites, 
dumtes or their serpentine derivatives) These rocks possess no 
true crystalloblastic structure, and are believed to be unaltered 
igneous rocks Probably some eclogites from other areas pre 
viously believed to be transmuted gabbros are of similar ongm 

The amphiboles of the eclogites may represent either a direct 
crvstallization from the magma, or anse by metamorphic proc- 
esses from original pyroxene, and it is not improbable that many 
of the so-called “garnet amphibolites” of archaean tracts are 
transformed eclogites The recognition of eclogites as primary 
magmatic consolidations under high pressures has led to the 
conception of an eclogue zone in the earth’s crust immediately 
below the more acid silicate shell At depth magma of basaltic 
or gabbroid comrwslhon mav .t-ble a3 solid eclogite, and 
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it is possible that in this zone is to be discovered the source of the 
eclogite blocks of the himbeilite "pipes ” Research revealed that 
the geological associations of some eclogites appear not to accord 
with the pievailing conception of the group as a high pressure 
mineral facies In a seemingly anomalous environment are cer 
tain eclogites and, indeed, the mineral jadeite itself, found in 
intimate association with low-grade metamorphic schists or ser 
pentines, in France, California and the Celebes 

Though some of these associations may be the result of tectonic 
transport, there remain occurrences to which such an interpreta 
tion is inapplicable 

The chief localities for eclogites are archaean and palaeozoic 
metamorphic igneous complexes They are known from Scotland, 
western Norway, Saxony, Bavaria, the Alps, Austria, Greece and 
California (C E T ) 

ECLOGUE, a short pastoral dialogue in verse The word 
is conjectured to be derived from the Greek verb ih\kyuv, “to 
choose ” Another derivation traces it to cti££, "goat,” and Xoyos, 
“speech,” and makes it a conversation of shepherds The idea of 
dialogue, however, is not necessary for an eclogue, which is often 
not to be distinguished from the idyll 


to another environment, it may die If the organisms adjust, this 
implies that they can compete or co operate with other species for 
food and shelter Consequently, the est ihhshment of a species is 
the result of ecological ^election of a particular heredity <» 

Intel relations beLween ecology and sociology were summarized 


by J W Bews (ig3S > > , . 

There are many ecological aspects of man’s industrial and agri- 
cultural production These include the relations of economic 
plants to soil types, diets of farm and range animals, pollution 
overlumbenng, overgrazing, overcultivation, dust storms, floods, 
forest fares and g ime consei vation Often a man made catastrophe 
has its origin in the unconscious application of ecologically un 
sound practices For addition il information the summaries of 
P B Sears (1935) and I N Gabnelson (1941) ma y be consulted 

The importance of general conservation, whether of oil and coal 
or of timber, soil, migratory birds or whales, cannot be emphasized 
too much with reference to the future well being of mankind 


Plants and animals are interrelated 


highly complex natural com 


munities and they must be manipulated or replaced \uth scientific 
care Here the application of ecological principles ranges from 
those involved in the stocking 0/ a small lake to a national pro 


The grammarians, in giving this title to Virgil’s pastoral con- 
versations ( Bucohca ) , tended to make the term eclogue apply ex- 
clusively to dialogue The eclogues of the Spanish poet Garcilasso 
de la Vega (1503-36) are still admired (See also Bucolics, 
Pastoral ) 

ECOLOGY, ANIMAL, is concerned with the interrelations 
between animals and their environments It is a subdivision of 
the science of ecology, or that branch of biology which embraces 
the interrelations between plants and animals and their complete 
environments - Ecology is a basic approach to the conservation 
of natural resources and — together with several other biological 
sciences, such as biochemistry, genetics, cytology and general 
physiology — cuts across the sciences of zoology and botany That 
is, it is concerned frequently with general principles that apply to 
both animals and plants 

The content of ecology may be divided in several ways First, 
where attention is directed to the type of environment, ecology is 
divisible into terrestrial interrelations (terrecology), freshwater 
interrelations (biological content of limnology) and marine inter- 
relations (biological content of oceanography) Second, where 
emphasis is upon plants or animals, we speak of plant or animal 
ecology Third, where the point of departure deals with the level 
of the complexity of interrelations, we have to do with autecology, 
or the interrelations oi the individual plant or animal with its 
physical and biotic environments, or with synecology, which is the 
study of progressively complex interrelations of natural assem- 
bla’gSs of organisms, such as populations and communities 

These groups of ecological categories are seldom wholly separa- 
ble Tbey are united both by the application of common prin- 
ciples and by natural intergradaUons between any two For ex- 
ample, fresh-water marshes merge with grassland or forest, areas 
may be covered with a temporary pond at a particular season of 
the year , river mouth and the sea meet at the estuary A com- 
plete understanding of an animal is impossible without consider- 
ing its relationships with plants Similarly, such an understanding 
is not possible without considering its interrelations with others 
of the Same kind and animals of different kinds Consequently, 
the study of the entire natural assemblage of plants and animals 
and their environment is desirable in any investigation that aims 
at completeness 

The technique of ecology is both experimental and descriptive 
The science has many important interrelations with other branches 
of basic and applied knowledge Several examples are notable 

In basic biology one such problem is that of the origin and 
establishment of species When a new species arises, its particular 
adjustments of structure, function and behaviour must be such 
that the population may live m a particular environment or series 
of environments It must adjust both to the physical influences 
that are in operation and to biological factors already established 
Under such conditions the new population may do one of three 
things It may adjust to the total envisonment, it may emigrate 


gram of reforestation Basic research and the training 01 person 
nel should precede attempts at conservation since the solution may 
require answers to a number of inconspicuous yet important ques- 
tions For example, the bighorn or Rocky Mountain sheep for- 
merly langed over high mountains from Arizona into British 
Columbia and Alberta but is now absent or present only in reduced 
numbers in many parts of that territory Herd reduction may be 
a consequence of many adverse influences, including (1) shooting 
of bighorn by hunters, (2) insufficient forage plants, (3) inade- 
quate range, (4) scarcity of water, (5) disease, (6) p<n sites, 
(7) competition for food with domestic cattle, (8) competition 
for food with other game such as mule aeer, (9) predation by 
such hunters as the bobcat and puma 

It will be seen that ecology has many interrelations with other 
branches of learning and that its applications are inextricably 
involved with man’s destiny As information accumulates in 
regard to the requirements of species populations and community 
relations, such data become available to animal husbandry, agri- 
culture, conservation and public health The danger is that the 
information will not be available in an integrated form soon 
enough to ensure broad conservation of natural resources 

Solution of many problems in publiq health and medicine involve 
ecology Thus, the effective control of a variety of diseases is 
achieved by control of the vector rather than by the control of the 
disease producing agent or pathogen Such vectors include malar 
ral mosquitoes, mosquitoes carrying the virus of yellow fever and 
jungle yellow fever, rats and rat fleas infected with plague bacteria, 
ticks and mites carrying pathogens responsible for such diseases 
as certain relapsing fevers, forms of typhus and many more Con 
trol of the carrier is an ecological problem since the program in 
volves the interrelations of the vector with its environment 

BASIC REQUIREMENTS OF ANIMALS * 

Organisms have three basic physiological requirements to meet 
if they are to live as individuals and perpetuate the species These 
drives are nourishment, recuperation and reproduction Their 
ecological counterparts are food, shelter and certain problems in- 
volving territory The particular ways in which species satisfy 
these drives involve modification of structure, functions and be- 
haviour that are known as adaptations or adjustments The bet- 
ter adjusted the organism the better its chances of living with 
other members of its species population and with members of other 
species populations Consequently, there are recognized three 
general categories of adjustments feeding, sheltering and repro 
ductive 

Food — Starting with the problem of food, orgamsms must oV- 
tain nourishment to live, and, since food must be obtained from 
the environment, it becomes a fundame qjft l ecological factor 
Certain basic aspects of plant nouushment are discussed m the 
treatment of communities A survey of feeding adjustments 
among animals is appropriate here As a rule, the food types that 
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make up the bulk of a spines’ diet m associated with definite 
feeding adjustments file iirst feeding category is that of plant 
eaters, or herbivores I here are many kinds of these and only 
a few examples can he mentioned Numerous insects such as 
aphids, feed upon plant sap, and then mouth parts are in the form 
of a I ubular, sucking beak Other insects including certain ants, 
have thick crushing jaws for cricking seeds Although lizards as 
a group are meat eaters, some species eat vegetation and have 
rounded and broadened teeth Among mammals the domestic 
cow ind horse, as well as the deer, have some teeth flattened for 
grinding their food 

The second feeding category is that of the carnivores, or flesh 
eaters Within this group there are two subdivisions The first 
of these are the predators These stalk their food and kill by 
direct assault and then feed upon the victim Their adjustments 
are for overtaking and holding prey Here may be mentioned 
the long highly modified mouth parts that enable cychroid ground 
beetles to feed on certain snails while the latter are withdrawn into 
their shells, the sharp claws of cats, the recurved teeth of the 
black snake, and the protrusible tongue of the toad The second 
group of carnivores contains the parasites These differ from 
predators m that they feed on the flesh of their prey, the host, 
while it is vigorous and at liberty, whereas predators feed after 
their prey has been subdued and is dead or dying It is to the 
biological advantage of parasites that the host is not killed Here 
are numerous types of feeding adjustments, including ectopara 
sites and entoparasites, living on or within the host’s body, respec- 
tively An entire branch of biology, parasitology (qv), is con- 
cerned with these animals Many parasites are adjusted to feed on 
a special kind of food The blood diet is such a particular case, and 
feeders on blood are known as sangumivores Such animals gener 
ally have specialized saliva that is anticoagulant and anaesthetic in 
its action Common sangumivores are fleas, the majority of fem lie 
mosquitoes, bedbugs, leeches and ticks Common entoparasites m 
elude the tapeworms and flukes 

Then there aie the omnivores, feeding on a vanety of both 
plants and animals Man is an omnivore , and his dentition enables 
him both to cut and gnnd his food There are many aquatic 
omnivores and the majority of these feed on minute organisms in 
the water and consequently must be collected by specialized con- 
veying and straining mechanisms Whalebone whales, rotifers, 
sponges, numerous marine worms, dams, oysters and barnacles 
collect and devour minutq, usually floating, often rmscrosopic 
plants and animals in the witer Obviously, within and between 
these three major feeding categories there are many differentia- 
tions and intergradations 

Shelter — 'Turning to the second of three basic organismal 
drives, it is found that continuous physiological actmt> leads to 
exhaustion and finally death Therefore, animals must undergo 
physiological recuperation or rest h requently this is accomplished 
during sleep or its physiological equivalent In animals such rest- 
ing periods, with their relative inactivity and relatively slower 
responses to external stimuli, are dangerous since the individual 
is more exposed to attack from Us natural enemies Consequently, 
the majority of animals undergo periodic rest in some protected 
or sheltered spot, susji as the mud on the bottom of a pond, a hol- 
low tree, beneath a log, in a subterranean burrow, or beneath a 
leaf or deep within a flower These homes are known as habitat 
niches. They are restricted portions of larger areas known as 
habitats 

Habitats — Habitats m iy be classified as follows 
I Habitats occupied b\ free living organisms 

A Salt water or marine (polar, temperate, tropical) 
t littoral or shore 
a Rocky 
6 Sandy 
, e Muddy 

t Pelagic or surface waters td seas 
v Abyssal or deep sea 
S Brackish watersuch wan estuary 
C Salt lakes suflrar the Dead sea of 
lake of Utah 
D Fresh water 
t Standing water 


Palestine and Great Salt 


a Maish 
b Bog 

c Ponds and lakes (polar, temperate, tioplcal) 

(i ) Piralimmc, or fresh-water littoral 
(2 ) limnetic, or fresh water “pelagic” 

(3 ) Profundal, or deep-water, and pedomc, or lake- 
bottom 

2 Flowing watei 
a Springs 

(1 ) Cold-water 

(2 ) Thermal, or hot-water 

(3 ) Chemical, such as sulphur springs 

b Streams (including small brooklets and large rivers) 

(1 ) Rapids or waterfalls 

(2) Relatively quiet pools 
E Terrestrial 

x Epigcan, or aboveground 
a Flood plains 
(1 ) Gravel 
(->) Sand 

(1) Silt 

b Grasslands 
(i ) Tall grass 

(2) Short grass 
C Forests 

(1 ) Deciduous 
(2O Evergreen 
(0 ) Tropical 
(b ) Coniferous 
d Desert 

(1 ) Sandy 

(2 ) Rocky 
e Ice desert 

2 Hypogcan, or subterranean, such as caves 
II Habitats occupied by parasites 
A Ectoparasitic 
B Entoparasitic 

This general classification can be expanded almost indefinitely 
For example, the societies of ants, termites, certain wasps and 
bees and the towns and cities of man are habitats to a great array 
of plants and animals Again, each category in the above list is 
subject to considerable variation with respect to latitude, altitude 
and the differential action of numerous environmental influences 
Obviously there are many intergradations between habitats, too 
numerous to list For example, grassland and desert mtergrade 
in semidesert, a shore may consist of sandy mud, or a pond may 
be present only during the spring months 
A habitat may be occupied continuously by the same animals, 
termed permanent residents, or occupied at a particular period by 
animals known as temporary residents Within an American elm 
and oak deciduous forest chipmunks are permanent residents 
whereas the migratory black and white warblers are temporary 
residents 

Many permanent residents undergo special periodic sheltering 
adjustments associated with dormancy One of the adjustments 
associated with winter is termed hibernation (qv) It is ac- 
companied by a relatively low temperature and physiologically 
inaccessible water m the form of snow and ice and the habitat 
niche is termed a hibernaculum One of the adjustments asso- 
ciated with summer is termed aestivation It is accompanied by 
a relatively high temperature and physically inaccessible water 
or drought, and the habit it niche is termed an aestivaculum 
Hibernation and aestivation are broad seasonal adjustments 
lhere are many sheltering adjustments of a more limited nature 
A familiar example is the periodic occupation of habitat niches 
for a part of each 24 hr c>cle of day and night Often the same 
niche is occupied by different populations at different times Many 
nocturnal animals inhabit the carpet of decomposing leaves of a 
forest by day and feed on the living foliage of the trees during 
parts of the night, their ecological counterpart, the diurnal animals, 
are active by day and inactive during the night, and many of these 
pass their period of rest in the same layer of leaf mould 
It must also be remembered that often the several stages in the 
life cycle of an animal occupy a series of different habitat niches 
and often a series of different habitats For example, the minute 
>oung of the common fresh-water clams are known as glochidia 
and, when discharged by the parent, have a hnef period m the 
water of the stream or lake during which time they must become 
attached to hshes to hve .If they can attach to a fish, they become 
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parasitic for a time and are dispersed in this manner Eventually 
they leave the host, settle to the bottom and become free living 
clams Again, the familiar May flies, stone flies and dragon flies 
hatch from eggs laid in fresh water, lead herbivorous or carniv- 
orous aquatic lives as naiads and then transfoim into aerial adult 
insects 

Members of a particular land of animal, a species, tend to have 
common structural, functional and behavioural adjustments, and 
consequently the population occupies a senes of similar habitat 
niches throughout the range of the species These niches may be 
identical, or ecologically equivalent if the range is great or the 
species is tolerant of a variety of conditions and habitats This 
ability to tolerate environmental variations is known as vagihty 
The puma, with a range from sea level to high elevations in 
mountain ranges, and from Alaska to Patagonia, has a high vagil 
lty , sloths, restricted to certain kinds of tropical American forests, 
have low vagihty 

The environment is constantly selecting the inherited adjust- 
ments of animals, and animals are constantly modifying their 
environment through feeding, burrowing, respiration, depositing 
their faeces and excreta and eventually their bodies Conse- 
quently, through long penods of time, populations evolve with 
better adjustments to existing conditions through natural selection, 
and the habitats and habitat niches change through the influence 
of physical and biological factors 

In this almost constant process of change, the species that 
inhabit the same habitat compete for food and shelter and often 
co-operate for these necessities Such competitions and co 
operations are both direct and indirect, and their proper study is 
a vast subject (see Population Ecology) The sheltering ad 
justments that allow a species to inhabit several habitat niches 
over its life history is such a large subject that a few examples 
must suffice 

In the first place, there are thj broadest levels of adjustment 
to media , for example, aerial, aquatic and terrestnal adjustments 
for locomotion as well as respiration m air or water, and within 
the watery medium, more specialized adaptations for life m the 
relatively fresh waters of inland lakes and streams in contrast 
with a life in the salt water of oceans Within these broad adjust- 
ments there are progressively more specialized features that allow 
a species to inhabit a particular habitat and even live in a particular 
portion of its habitat 

Stream animals illustrate this process They are adjusted to 
the whole stream in a general way, but some species (fishes, May- 
fly naiads) obtain their oxygen through gills while others (dytiscid 
beetles) carry a supply of fresh air when they dive and periodically 
replenish their supply by returning to the surface Furthermore, 
certain types of animals tend to inhabit quiet pools, where the 
current is relatively slow and the amount of dissolved oxygen 
relatively small, whereas others tend to inhabit rapids, where the 
current is swift and the dissolved oxygen abundant Consequently, 
there are pool mores and rapids mores indicating that such animals 
have a collective type of adjustment to a special portion of the 
stream 

Then there are still more special adjustments to a part of such 
a habitat For example, there are adjustments to the surface film 
of the water Water stnders (Gemdae) skate over the surface 
on their setose tarsi Certain species of the staphybnid beetle 
genus Stenus ha\ e an anal secretion that lowers the surface ten- 
sion of the water, and the greater tension of the film on which the 
anterior parts of the beetle rest tends to pull the insect rapidly 
forward Still others, such as the larvae and pupae of mosquitoes, 
lie just beneath the water surface, and the contact of the film with 
certain parts of their bodies supports them without expenditure 
of muscular energy 

Since most aquatic animals are heavier than water, those that 
inhabit the upper layers, rather than move over the bottom, must 
hold their spatial position against the pull of gravity Such 
buoyancy or flotation adjustments are typically diverse The 
swim bladder of many fishes aids in this maintenance of position 
Many minute single celled animals or Protozoa achieve buoyancy 
by the presence of oil globules m thmr protoplasms Certain 
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marine snails have egg masses that are kept afloat by a mucous pad 
that is infiltrated with air bubbles One marine group of proto 
zoans, the Radiolana, his a dense skeleton of sibcon yet fives near 
the sea surface In certain radiolarmns this is accomplished b> » 
the secretion of carbon dioxide that accumulates as gis bubbles 
m their protoplasm Numerous surface dwellers, including some 
rotifers many small crustaceins of the older Cladocera and 
protozoans of the genus Ccratium, undergo a seasonal change in 
form in apparent correlation with the density and viscosity of the 
water The warmer water of summer offers less resistance to 
sinking The summer populations of these animals have the sur 
face expanded in proportion to their mass, whereas the wintei 
populations have a relatively compact form with fewer or shorter 
projections 

From what has been said it is apparent that the study of 
habitats and habitat adjustment is as broad in scope as the study 
of ecology Over long penods of time most organisms other than 
man are chiefly responsible for the foimation of a rich, organic 
soil Activities of civilized man usually lead to sLrong modifica 
tions of habitats, for example, the pollution of sti earns and lakes, 
soil eiosion, destruction of watersheds and dense smoke clouds are 
but a few ways in which habitats deteriorate 
Reproduction — Another basic drive, reproduction, has many 
ecological implications Clini ite and v either have both long-range 
effects and more immediate effects upon such diverse aspects as 
courtship behaviour, time of mating, laying of eggs and develop 
ment of the larval 01 immature stages Most higher plants are 
pollinated by an environmental agency This agency mav be a 
physical factor, as in the wind pollinated trees, or it may be a 
biological agency, as in the transfer of pollen for many fruits and 
vegetables by insecta Growth of species populations through 
reproduction involves the problems of both food and shelter, 
attack by predator and parasite, disease, co operation and numer- 
ous other aspects of general ecology 

THE PRINCIPLE OF COMMUNITY 
Even this brief survey of food, shelter and reproduction demon- 
strates that no organism can live wholly alone and be independent 
of other organisms Herbivores must be associated with their 
food plants, and carnivores and parasites must be associated with 
their prey Consequently, since no plant or animal can live in a 
foodless, biological vacuum, species populations form natural 
gatherings with other populations Such assemblages are of various 
sizes, composition and complexity They have been called biocoe- 
noses, if the interrelations aie especially closely knit, and they are 
known generally as communities 

Since each species inherits a particular heredity that allows it 
to tolerate certain environmental conditions but not others, it 
follows that the populations of a community can tolerate the 
normal environment at that place This environment is complex 
It consists of two kinds of influences There are the physical 
factors, such as light intensity and quality, temperature, precipita 
tion, evaporation, quality of the medium, substrate, salinity, jar 
or water pressure and many others There are the biological 
factors, including food, biotic aspects of shelter, population pres- 
sure, predation, parasitism, disease and marjy more The com 
munity, then, includes both the inhabiting organisms and the 
physical environment of a particular area 

The Major Community — When a community is relatively 
self sustaining and self regulating, it is at the level of survival for 
its component species populations Such a community is called 
a major community The major community is one of the funda- 
mental concepts in all biology Normally single celled organisms, 
such as algae and protozoans, cannot exist apart from*their food 
supply Similarly, the separate cells of the many-celled organisms 
are unable to live apart from the tissues of which thery are vital 
units The tissue is smularly»unable to exist apart from other 
tissues of the organismal whole Finally, the complete organism 
(that is, a member of a particular species peculation) cannot exist 
without food Therefore, the populations involved must live to- 
gether in a major community if they are to exist at all This is 
the level at which survival is possible Consequently, given radiant 
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energy from the sun the major community is a self mainluning, 
se'f refill! Uing independent assemblage I here ire few exceptions 
to this principle A possiblg exception is found m certain hind' of 
caves, where Lhe initial food supplv is demed lirgely from ex- 
ternal sources A forest is a major community as is in adjoining 
grassland, and each is independmt of the other tor survival 
Similarly, a lake is a major community and the vast oceans torm a 
continuous self sustaining major community 

Within any of these major communities are almost innumerable 
smaller communities that are not sclt sustaining, for ixample, tree 
holes and decaying logs in iorests, cattle droppings in grasslands, 
the lake bottom or profundal community and the coral reef com 
niunity in the sea 

Major communities have thiee basic features in common (i) a 
fundamental structure, known is stratific ition , (a) systems of 
interchange and recombination of foodstuffs, known collectively 
as community metabolism, and (3) a common system of perio 
dicities 

Stratification — With respect to stratification the species 
populations arc in a vertical series of horizontal lasers termed 
strata, and usually also in a series of concentric layers, termed 
rones from the puipherv to the ctntre of the community Major 
communities, Ihtn, are scpirable into both hon/ontd and concen- 
tric layers Smie a major community is always in contict with 
one or more major communities at its boundaries, there is ilwavs 
a marginal zone where the communities mtergrade This inter 
grading area is known as the ecotone and is familiar to all The 
si ishore is a much studied ecotone between the marine and ter 
restn il communities Obviously, the ecotone is not a major com 
rnunity since it is not self sustaining, te, it could not exist in 
its present form without being a part of, and deprndent upon, the 
communities that it connects 

The principle of stratification will be examined again in the 
discussion of the marine biome, and forest stratification will be 
used as an illustration of community structure A forest almost 
ilways has the following strata (i) subterranean, (.) floor, 
(3) herbaceous, (4) shrub and small tree, (0 canopv Eich 
stratum is dependent upon the other four and mav be thought of 
as a community in the general sense but is not a major community 
Each stratum has its own microclimate, its particulaily adjusted 
stratal fauna and its peculiar organization Strata! adjustments 
are abundant and suggest that the stratum pi ices a positive selec- 
tion value upon cert tin kinds of adjustments to muntain position 
or to procure food and shelter Generally, stratal adjustments for 
a particular stratum are similar in widely separated forests over 
the world and species occupying a given stratum in two such 
forests maj be widely separated t ixononucallv but mav have 
similar requirements This is the principle 0) ecological equina 
l once 

The subterranean stratum, at the bottom of the forest’s vertical 
gradient, is most similar ecologieulh to the subaqueous stratum of 
aquatic gradients Its matrix of soil particles is relatively continu- 
ous and homogeneous Light is absent, and the soil temperature 
and soil moisture are relatively stable in contrast to higher forest 
strata Here are myriads of bacteria, fungi soil protozoans, nema- 
tode worms, earthworms, almost countless notes, numerous 
insgcts, moles and the extensive root systems of trees, shrubs and 
herbs Moles are good examples of animals adjusted for lift in a 
certain stratum They have large horny forefeet for tunnelling 
short tails minute ears and vestigial eyes These features art 
fossorial adjustment' and are shared more or less by numerous 
other ecologically equivalent mammals 

The floor is the second stratum It is less homogeneous and less 
continuous* than the preceding stiatum but much more so than all 
higher strata Sunilarh it is intermediate between higher strata 
and the subterrane m stratum in its physical and biulogical eon 
ditions In contrast to this latter stratum, the floor is slightly 
colder m winter, slightly warmer in summer, dimly lit during the 
day and more easil^ojjjured by forest fire and flood It is an 
insulating Uur retarding erosion and accumulating diverse food- 
stuffs Its matrix consists of leaf mould and log mould Here 
are included fallen leaves m all stages of decay-providing a 
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characteristic aspect or habitus to the stratum — rotting stumps 
and prostrate logs, twigs, nuts fallen fruit and flowers, faeces of 
animals and their dead and decomposing bodies In evergreen 
forests the leaves tend to fall throughout the year, whether in 
tropical jungles and rain forests or in temperate coniferous forests 
In deciduous foicsts the leaves tend to be deposited in the autumn 
season 

In addition to numerous animals that live their entire life cycle 
in the floor stratum, such as many mites and insects, there are 
others that spend a part of their life in the floor For example, 
ladybird beetles (Coccmellidae) move from the herbaceous 
stratum of grassland communities, as well as from higher forest 
strata, to form large overwintering aggregations that hibernate 
in the leafy floor stratum, other animals nest or shelter there 
but feed bv day or by night in higher strata, still others feed in 
the floor stratum but have their habitat niches elsewhere 

I he three succeeding strata differ markedly from the floor 
They are structurally discontinuous since the herbs, shrubs and 
trees rise separately from the soil Second, the essential matnx 
is made up largely of animate material in contrast to the largely 
inanimate matrix of the floor and soil These three strata provide 
large amounts of food for herbivorous insects, such as the leaf 
feeding chrysomelid beetles, wood boring buprestid and ceramby- 
ud beetles, sap sucking aphids and the numerous scale insects 
(Cocudsc) and for herbivorous birds and mammals, as well as 
tor the predators that feed upon this multitude Many animals 
shelter in the shrub and tree strata Deer mice occasionally nest 
in shrubs and many predators visit shrubs and trees Tree frogs 
search for their insect food and the pilot black snake hunts for 
bird eggs and small mammals 

The leafy crowns of the topmost stratum or canopy interlock to 
form a forest roof that receives the full force of weather and 
serves to modify such physical influences as bght intensity, light 
quality, temperature, wind velocity, relative humidity and evapora- 
tion rate from the canopy progressively downward to the sub 
terranean stratum Along the ecotone the canopy often continues 
downward to within a few feet of the ground and is often second 
anly interlocked bv vines In equatorial forests there may be 
several strata of trees, and true rain forests have three tree strata 
with correspondingly complex canopies 

All of the five basic forest strata briefly discussed contribute 
to the well being of the whole major community During the 
sc isonal growth period the forest climate is relatively cool, dark 
and moist, and the air is relatively still in contrast to conditions 
external to the forest Furthermore, these physical influences are 
but a few that operate from canopy to subterranean stratum and 
from the peripheral ecotonal zone to the centre Consequently, 
each stratum differs quantitatively in its microclimate r ' 

Community Metabolism — Such stratified major commu- 
nities, whether forest, grassland, lake or sea have a basic system 
of food interrelations or metabolism This community metabolism 
is separable into two interlocking phases (r) an anabolic phase, 
in which foods are formed, and (2) a catabolic phase, in which 
foods are broken down 

Community anabolism is divisible into two basic key industries 
These are (1) the bactenal industry, and (2) the photosynthetic 
industry Generally speaking, both of these anabolic phases are 
dominated by plants 

Dead plants and animals are broken down into organic com- 
pounds by many kinds of bacteria, known collectively as hetero- 
trophs Other myriads of bacteria, known as autotrophs, reduce 
these organic compounds further into mineralized or inorganic 
salts Essentially this is the bactenal key industry It is funda- 
mental to the Ufe of a community and consequently fundamental 
to the constituent plants and animals It is these mineralized salts 
that are finally absorbed by higher or "green" plants, either through 
their root systems in the subterranean stratum of terrestrial com- 
munities or by algae in the surface layers of aquatic communities 

The photosynthetic key industry is earned out chiefly by green 
plants and to a lesser degree by the poorly known photoauto 
trophic bacteria The plant carbohydrates, manufactured in the 
photosynthetic process, are combined with mineralized salts, ab- 
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sorbed by the plants, to form plant proteins These plant tissues 
are available for the catabolism of the community This latter 
phase is carried out chiefly by animals and fungi The herbivores 
feed upon the plants, and in turn, they are available as food to 
the predators, pirasites uid hyperparasites in several grades of 
carnivonsm and scavengensm Consequently all organisms are 
either directly or mdnectly dependent upon the bacterial and the 
photosynthetic key industries, and these latter processes are en 
tirely dependent upon each other and all of the intermediate stages 
in the food cycle of the entire community 
Food Web — In any given community this circulation of foods 
is an interwoven svstem of feeding interrelations The whole 
s>stem is spoken of as the food web and the separable strands 
of food and feeder are Lermed food chains, although it is apparent 
tbit a food chain as such, is an arbitrary device for studying a 
few directly related portions of the food web 
Many examples of food chains are available but almost none are 
known completely A simple example may be cited from a prairie 
community the sap of grasses is eaten by aphids, the aphids are 
eaten by larvae and adults of ladybird beetles, the latter are 
eaten by predaceous ground beetles, such as Carabus and Calo 
soma, these ground beetles are m turn devoured by such birds as 
dickcissels, horned larks and grasshopper sparrows, finally, these 
birds may be eaten by marsh hawks In this chain the several 
links are in relative biotic balance When the marsh hawk dies, 
its body will be decomposed by the bacterial industry noted pre 
wously, and eventually mineralized salts will be available for 
absorption by the prairie grasses, completing the food cycle in a 
single food chain of the prairie food web 
There are several points to be noted concerning food chains 
A species may eat different foods (i ) in different parts of its 
geographic range, (2) in different stages of its life history and 
(3) at different times of the year 
Pyramid of Numbers — \yhen the food web is examined 
quantitatively, by counting or estimating the number of animals 
present per given area or volume of environmental medium, it is 
found that not only are there many more small animals than large 
animals, but that the size classes involved form a triangular figure 
when size is plotted against abundance (fig 1) Charles Elton in 
1927 called this relationship the “pyramid of numbers” Small 
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animals have a higher reproductive potential than larger ones 
Since the energy value of food eaten eventually must balance 
the physiological energy expended m obtaining and assimilat- 
ing this food, predators generally eat animals in the next lowest 
size level or so to conserve this energy expenditure For example, 
in the prairie food chain cited, the marsh hawk probably could 
assimilate the aphid protoplasm but the energy expended m eating 
such mmute prey would be greater than the potential energy of the 
food Pyramids of numbers have been investigated carefully for 
only a few communities, The pyramid has been figured for an 
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Illinois deciduous forest by Orlando Park, W C Allot and V 
E Shelford (1939), for an equaturnl forest in Pin inn bv 
E C Williams, Jr, (1941), for tree holes by Orlando Park S I 
Auerbach and Glenna Coiley (1950} and for certain Wisconsin ) 
lakes by Chancey Juday (1942) The food and feeder relation 
ships m the pyramid were crammed mathematically by R L 
Lindeman in 194? and his formula was extended and modified by 
Alice, A E Emerson, Orlando Park, Thomas Park and K P 
Schmidt in 1949 as follows 

Trophic Levels — We may consider the community pyramid of 
numbers to have four or five trophic levels (levels of feeding 
mtenelations), each level containing 1 variable number of species 
and each species population containing a variable number of 
individuals In the following formuhtion of the concept, the 
symbol A represents a trophic level, 5 is a species population, I 
is an individual and t is a time component 



In this system \i would include photosvnthetic plants (either 
or both higher green plants and the photoautotrophic bictena) , 
that is, the producers A. would include the herbivores, that is, 
the primary consumers Ai would include the carnivores, that is, 
the secondary consumers A 4 would include the saprophagous 
organisms (heterotrophic bacteria and fungi), that is, the tertiary 
consumers A would include the chemoautotrophic bacteria, 
that is, the quaternary consumers This terminology is one of sev 
eral devised to clarify major feeding patterns within the whole 
community Naturally, all organisms consume, transform, pro- 
duce and otherwise rearrange and reorganize their protoplasms and 
their habitats 

Two points need amplification First, omnivores encompass 
both A 2 and A 3 Second A 3 must be factored to allow for 
several predator giades withm this level That is, S\ population 
feeds on A 2 , but S 2 usually feeds on Si, S 3 feeds usually on S , 
etc The result of this series of internal relationships within the 
level of secondary consumers complicates the third term of the 
trophic level formula, where P stands for a given grade of predator, 
as follows 


There are exceptions to the pyramid of numbers These are 
generally found in animals that have special feeding adjustments 
which enable them to concentrate on small prey The whalebone 
whales strain enormous numbers of minute organisms from the 
sea, and the paddlefish strains many small crustaceans from the 
waters of the Mississippi valley 

Biomass — When a species population is weighed, in part or as 
a whole, the weight of the population can be examined in relation 
to other parts ot the pyramid or food web Walter Pickles in 
1937 developed this concept in relation to ants and defined biomass 
as the weight of a species population per urnt of area Obviously, 
the biomass could be determined for each link of a food chain, or 
for each stratum of a community or for the whole community 

Productivity — When pyramids, or numbers of animals, and 
biomasses, or weights of animals, are discussed, the production 
potentials for a given area or volume of a given habitat become 
important Productivity can be thought of in several ways 
There is the annual crop production as well as the standing crop 
production, this latter meaning the amounts of protoplasm or 
protoplasmic products present at a given time and place In these 
two concepts amounts are involved, as bushels of corn, board fSfct 
of lumber or pounds of beef or hernng per acre of prairie, forest 
or sea surface . 

A second way of thinking of productivity is m terms of the 
efficiency of production Tor example, E N Transcau calculated 
that- the photosynthetic efficiency of field corn (10,000 plants per 
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acre) was only 1 6% in terms of the total solar energy that was 
available for one acre Corn production is usually thought of as 
high, yet the actual efficiency is low, and the relative efficiencies of 
0 ammals feeding on this staple food are important to man and his 
domesticated ammils A third way in which production can be 
viewed is in direct energetic terms, calculating the rate of pro 
duction and amount of production 111 grim calories (g cal') per 
unit of area per unit of time, using the solar energy as the total 
amount available G L Clarke discussed this aspect of productiv 
ity for a part of the North Atlantic in 1946 His general conclu 
sions are applicable broadly to community metabolism On 
Georges bank, off the coast of New England, the energetic input 
for the maune community 111 terms of light energy is 000,000 
g cal per day pei squire metre of sea surface The diatoms are 
important phytoplanktomc organisms in the photosuithctic in 
dustry These abundant minute algae had a net production rate 
of from 0 g eal to 9,000 g cil per day per s |uare metre of sei 
surface, that is, the efficiency of diatom production was 03% 
The zooplankton feeds primarily upon the phytoplankton The 
net production rate of these minute, free floating animals was 
from o g cal to 440 g cal per day per square metre of sea sur 
face, that is, the efficiency of zooplankton production was only 
0015% 

In turn, the fishes feed directly on the zooplankton, or on 
bottom-dwelling organisms, or ire indirectly dependent upon 
these animals m the case of predaceous fashes at higher pn dator 
levels That is, both zooplankton and fishes are dependent di 
rectly or indirectly upon the phytoplankton These latter oigan 
isms are directly dependent upon the light energy and nutrient 
salts dissolved in the water, as previously discussed On Georges 
bank data were obtained on the weight of whole fishes of all species 
landed annually Weight of the catch varied from 63,000,000 lb 
to 289,000,000 lb per year over the ro 000,000 ac of Georges 
hank This repiesents a yield of from 7 to 33 lb of fish per acre 
per year Assuming an energy content of 740 g cal per pound 
for raw fresh fish, the yield of fash landed per acre per ycir is 
equivalent to a production rate of 1 6 to 7 7 g cal per day per 
square metre of sea surface That is, the efficiency of production 
was from o 00005% to o 00025% 

Trom this analysis it is clear that production cfhciencies decline 
rapidly from lower to higher trophic levels m the pyramid of 
numbers of a major community Naturally, the details will vary 
as between parts of the same community, and between different 
communities of the same type and between diffeient types of com 
munities 

Ecological research is essential in productivity problems At 
present there is much more solar energy available than is being 
utilized by plants and animals Man uses more and more food as 
his population increases but returns relatively little available 
energy to th< food cycle When his global population cannot be 
■upported bv the available food supply, the problem of over 
population will affect adversely the conservation of natural re- 
M-4fCes Loss of natural resources will in turn adversely affect 
the food supply 

Periodicity — Another basic feature in community organiza- 
tion is that of periodicity The activities of animals, m their 
search for food, shelter and mates, fall into one of two categories 
Thesi are periodic activity and aperiodic activity Most of the 
large activities of communities are periodic and are correlated 
with the regular march of such physical influences as relitive 
length nf day and night, daylight intensity air temperature and 
distribution of precipitation In fact, correlation of community 
activity in the large with the periodic physical environment is 
essential f<» survival 

Periodic activities are of three general kinds at the level of 
the major community The first of these is seasonal Involved 
arfe the growing season for plants t ic mating penods for animals, 
the several aspects of dormancy including hibernation and aesti’ 
vation; the correla tunas, in photopenodicity , or the relation be 
tween the leafing, flower, ng, fruiting of many plants with the rela- 
tive length of day and night throughout the year, and the problem 
\ migration Mud)' 01 periodic, seasonal events is known as 


phenology, and when a sequence of phenological changes is fol- 
lowed through the annual cycle and related to environmental 
factors, the general process is termed seasonal succession, or as 
pection The year is often divided into a series of periods that 
are correlated with seasonal phenomena, such as the peaks of 
abundance of certain populations that are characteristic of a par- 
ticular community or type of community Typical species are 
frequently known as index species, and their seasonal population 
peak, or the appearance of some characteristic behaviour or struc 
tural change may serve as an index of the time of year as well 
as the kind of community under examination 

Within this seasonal frame, certain animals exhibit reproduc- 
tive phenomena that are correlated with tidal or lunar events 
Such animals include the palolo worms, e g , certain marine an- 
nelids tint swarm and spawn at certain times of certain months 
All such phenomena are embraced by the term lunar periodicity 
Iinally there aie the changes in community activity that are 
correlated with the regular march of day and night and are termed 
diel activities These are divisible into diurnal and nocturnal 
activities, associated with the day and the night, respectively 
Where the crepusculai penods of overlap between day and night 
are eximined particularly, the dawn and dusk penods are termed 
auroral and vcsperal, respectively Probably the most important 
diel activity is the diurnal manufacture of carbohydrates by photo 
synthetic plants The nocturnal complementary process is the 
distribution of much of this carbohydrate matenal to other parts 
of terrestrial plants Another diel phenomenon is the vertical 
migration of many minute animals that inhabit the surface 
stratum of the sea These animals include many protozoans and 
copepod and cladoceran crustaceans They move to the surface 
during the night and move downwaid during the day, apparently 
as a direct or indirect response to light intensity, as w ell as being 
carried passively by diel convection currents 
Communities commonly have a well defined diurnal fauna and 
a well defined nocturnal fauna, and there are numerous special 
adjustments that allow animals to compete and co-operate within 
this diel periodism of the physical influences The vertical pupil 
of many snakes, such as rattlesnakes, is not necessarily an indi- 
cation of their venomous nature but is an adjustment to their 
nocturnal habits Some diurnal tree squirrels have the lenses of 
their eyes slightly yellowish in colour whereas the lenses of the 
nocturnal American flying squirrels ( Glaucomys ) are perfectly 
translucent and allow all available light to filter upon the retina 
Again, most nocturnal cats have a reflecting layer, or tapetum, 
back of the retina and a similarly light-reflecting layer is found 
in the eyes of certain nocturnal moths and beetles The tapetum 
is the structure that causes the eyes of such animals to glojv in 
the light of an electric torch at night The biolummescent organs 
of the common fireflies or lightning bugs (lampyroid beetles) are 
adjustments that enable these nocturnal beetles to mate at night 
Almost all communities are divisible into two periodic faunas, 
the diurnal and the nocturnal As a consequence, the number of 
available habitat niches as well as the population is increased 
This in turn increases the number and kinds of possible interre- 
lations and renders the community more biologically complex 
By this more complete utilization of the space time lattice, the 
whole community considered as a unit approaches apen.odicity 
with respect to day and night in a physically periodic environment 
In the second category of activity, the aperiodic type does not 
exhibit rhythmic correlation with the 24 hr cycle of day and 
night Instead, in aperiodic species populations some individuals 
are active and some inactive at any given time Such aperiodic 
pattern^ are of two kinds First, there are those species that in- 
habit relatively stable environments that are removed from direct 
periodic diel influences These include the cave crayfish {Cam- 
barns pelluadus) of Mammoth cave, Ky , certain animals that 
inhabit the relatively constant subterranean stratum of terrestrial 
communities, or the interior of decaying logs on forest floors, such 
as the subsocnl beetle, Popilms disjunctus, the flour beetle ( Tn - 
bohtm confusion) that lives in the relatively stable habitat of 
stored food products Second, some of the social animals are 
aperiodic, such as man) kirtds of ants and termites Also, as man’s 
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social organization becomes more complex, his activities as a 
whole tend to become arrhythmic Other social species are not 
aperiodic, as for example many bees and wasps and some ants, 
but it is difficult to conceive of a wholly social species having its 
activity rigidly controlled by the periodic environment Whether 
animals such as man evolved sociality first and became aperiodic 
as an adjustment to social life, or were aperiodic first and became 
social later is an unanswered question At least the aperiodic 
pattern is correlated with a relatively constant environment, 
whether this is the complex social medium or a habitat that is re- 
moved from direct control of diel factors 

PRINCIPLE OF SUCCESSION 

Turning from community organization, another important as 
pect is the growth and change of communities through time This 
process is known as ecological succession and can be separated into 
two components The first of these is physiographic succession 
and has to do with changes induced by physiographic factors This 
form of succession was described by H C Cowles m 1901 with 
respect to the series of communities that gradhally arose as post- 
glacial Lake Chicago drained away leaving the smaller Lake Michi 
gan and the Chicago plain in its place 
The effects of physiographic influences were summarized by 
H C Cowles in a classic statement (“The Plant Societies of Chi 
cago and Vicinity”, The Geographic Society of Chicago Bulletin 
No 2 [The University of Chicago Press, 1901]) 

Having related the vegetation largely to topography, we must recog- 
nize that topography changes, not in a haphazard manner, but according 
to well-defined laws The processes of erosion ultimately cause the 
wearing down of the hills and the filling up of the hollows These two 
processes, denudation and deposition, working in harmony produce 
planation, the inequalities are brought down to a base level The 
chief agent in all these activities is water, and no fact is better estab 
lished than the gradual eating back of the rivers into the land and the 
wearing away of coast lines , thi material thus gathered fills up lakes, 
forms the alluvium of flood plains, or is taken to the sea Vegetation 
plays a part in all these processes, the peat deposits adding greatlv to 
the rapidity with which lakes and swamps are filled, while the plant 
covering of the hills, on the contrary, greatly retards the erosive 
processes Thus the hollows are filled more rapidly than the hills 
are worn away As a consequence of all these changes, the slopes 
and soils must change , so, too, the plant societies, which are replaced 
m turn by others that aie adapted to the new conditions 
Successional changes of this kind are widespread and basic 
Erosion and deposition of soil by both wind and water profoundly 
modify the earth’s crust within a given climatic period, and such 
changes alter the structure of terrestrial and fresh water com 
mumties to such an extent that established populations of plants 
and animals are unable to cope with the changed conditions, and 
tlje^r place is taken by other species that can adjust, hence, the 
communities succeed each other through time 
The second component in ecological succession signifies changes 
m community structure brought about through biological action , 
eg, the numerous changes induced by the plants and animals 
resident in a given community These processes and their effects 
collectively have been termed community development For 
example, waste products, faeces, decay of dead orgamsms, forma- 
tion of organic soils, filling up of lake and pond bottoms with or 
game sediments, and other influences gradually change a com- 
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changes may be described, ate relatively continuous and to some 
extent are directional and hence may be predicted This process 
of change continues until a stable end product is reached that 
Will endure normally for the existing climatic period A sequence 
or seties of communities is termed a sere, the early stages are 
known as pioneer communities and the relatively stable end prod- 
uct is the climax community This latter community is a climatic 
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climax in that, foi a given latitude, altitude and climatic period, 
the physiographic and biotic changes have become relatively 
stabilized and can be tolerated by resident populations At high 
latitudes the substratum of the climax community may be very, 
unstable Normal community succession may be modified, de 
fleeted or arrested within any sere The normal filling up of ponds 
to form marshes, and of marshes to form pioneer grassland or 
forest, and these latter to form a climax high grass prairie or a 
climax beech sugar maple forest in a certain area will occupy a 
long period of time This has important practical significance 
for the formation of man’s food supply, his fisheries, duck popula 
tions, com and wheat yields or lumbenng activities Scientific 
management is clearly indicated rather than hasty action in at 
tempting to alter natural processes Where a community orig 
mates and is maintained b> human disturbance it is an artificial 
community and is termed a dischmax Where succession and 
development take place relatively unmolested by man, or his in- 
direct influences, the sequence is a primary sere (pnsere) , where 
development and succession are controlled by man, or his indirect 
influences, the sequence is a secondary sere (subsere) 

Succession and development of a sere are also frequently con- 
trolled by local conditions primarily, rather than by the prevailing 
climatic conditions Local effects are termed edaphic, and edaphic 
seres are common Two powerful edaphic influences are soil and 
water The edaphic aquatic sequences are of two general kinds 
the flowing water sere, in which the change is from small, swift 
brooks with high velocity, to the edaphic climax of an old, mean- 
dering river that has cut its bed to the base level and meanders 
through a silted flood plain , and the standing water sere, m which 
the change is from bare bottomed ponds and lakes to marshes or 
bogs, and finally filling up to form the pioneer stages in a ter- 
restrial sere, either grassland or forest, as a rule, depending on the 
seasonal distribution of rainfall and other climatic factors 

As the community as a whole undergoes this change, there are 
almost innumerable intracommunity sequences taking place 
These are known as microseres and include changes that take 
place in cattle droppings m the prairie community, in the decay- 
ing bodies of animals, the decomposition cycle of fallen logs and 
stumps, tree holes and the disintegration of fungi m the forest 
community All of these microseres follow a regular sequence of 
biochemical, structural and biotic changes but are without a 
climax stage as they are incorporated into the major community 
as it matures , 

PRINCIPLE OF CONVERGENCE 

Consequently, an important principle emerges at the level of 
community maturation This is the principle of convergence 
That is, there is a general tendency for edaphic seres to run their 
course, for microseres to wax and wane and for climatic seres to 
mature from pioneer to climax In the end, often over many 
centuries, an entire region tends to develop into the regional 
climatic climax 

Convergence was emphasized by H C Cowles in 1901 \j(ith 
his aid, V E Shelford applied the principle to the Chicago area 
in 1913 It was generally treated by F E Clements and V E 
Sheltord in 1939 The principle is illustrated well in northern In- 
diana For example, four seres may be mentioned These are 
(1) sand, (2) clay, (3) flood plain and (4) pond The pond 
eventually fills, passes through a marshy cattail stage, the ground 
is captured by a senes of terrestrial communities, the sand and 
clay seres accumulate humus and, in the end, all four seres meet 
in the common development of a beech sugar maple forest This 
latter is a climatic climax for the particular area The faumstic 
and flonstic composition of the climax varies with latitude and 
altitude, but the pnnciple of convergence has many broad rnipli 
cations 

SlOMES 

Communities and major commumties^jtfiether edaphic or cli- 
matic, pioneer or climax, are distributed over the terrestnal parts 
of the woild in a series of broad belts from poles to the equator 
In general, although edaphic influences alter the regularity of these 
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belts, they ire coiuhted with similarly broid dumtic zones 
The LommuniliLS that occup\ am one of these zones, including 
the extensions rinsed by thcjillitude factor, arc known collective!} 
lasibiome I he biome is the laif'cst Lrological unit It is seldom 
continuous covers a Urge iru of the eirth and is subject to con- 
sidenblc intrabiomil variation The biome consists of a single 
climax t> pe, which usually vanes in composition with latitude 
and altitude, and many subsidiarv seres It holds tlmost innu 
meruble major communities, each self sustaining and each consist- 
ing of mmy dependent communities and species populations 
f divergence operates over any given biome through time 
The , accompanying table gives th„ major del uls about the ter 
restri il biomcs llus highly condtnsed summit} of i tremendous 
subject does not stress the obvious f ict that there are man> m- 
tergradations between bionics, sui h as stmidcscrt Study of 
biomes is an important aspect of ecological animal geognphy 
and cannot be evaluated properly here ('tt Distribution of Ani 

MALS) 
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coral reefs roo mi apart are independent of each other but are 
dependent upon the minute organisms in the adjacent sea water 
for their initial food supply The coral reefs are communities, 
but the whole sea is the major community 

The marine biome has the same basic structure as any other 
major community That is it possesses both vertical and hon 
zontal strata and zones , its metabolism is based upon the photo- 
synthetic and bacterial key industries and its food cycle in 
volves the same generil principles, finally, its activities in lighted 
regions are primarily periodic, involving seasonal, lunar and diel 
rhvthms 

Aquatic oigamsms are separable into three ecological cate- 
gories These are plankton, nekton and benthos 

Plankton — Plankton composes feebly swimming and free 
floating organisms that cannot move against a current On the 
basis of size planktonic organisms ire separable into (i) macro 
plankton organisms that are visible to the unaided human eye , (2) 
net phnkton, organisms secured by a plankton net with meshes 




Bum 

Distribution 

Climate 

Typical animals and generalities 

Equatorial forest (jun 
glc ram force!) 

About 6 000 000 mi mosth 'e 
than 1 00 > ft Icvation 

Irido M ila> ia Cohm> bisin Ami 
zon and Orinoco ba in much of 
( entrsl America and Menu o on 
cither aide of Central plateau to 
Tropic of Cancer 

Rainy low latitudes 

Humid ind warm rainfall 5° In^to 

tributcd but ftitli oiiic areas 
hiving one or more wet and 
dry seasons 

Monkey lemur anthropoid ape sloth tapir elephant army ant driver ant. 
many termites arboreal nail Penpalus ana allies toucan parrot and 

Mammals topically thin haired fauna 40% diurnal and 60% nocturnal 
u l/ c amphibious 30% curst rial so% nrboreal 

Communities wdh^many strata eg ^truc ra,, [ ^ Ieat at Jctot 7° 111 rain 

Grassland 

I Tempera^ (steppe 
plains prairie 
pampas lhnos) 

Bordering iU^erU of Asia Minor and 

North America from Titn north 
ward into Camdrt and eastward to 
(he loolh parallel 

winter and summ r 

Annual rainfall 20 in to 40 in for 
lalUrass and x 2 in Lo*oin for 
short gins.. 

Asia saiga antelope Mongolian gazelle wild ass Bactrian camel 

North America bison (bud do) prom, buck, (pronghorn antelope) prairie 
dog Grasshopper t> pically abundant 

Many adjustments to hibernation and aestivation 

Steppe mammals 47'^ subterr mean and 51% floor residents in general 
gregarious swlft^ migrate or hibernate high fertility Cursorial and fos 

- Tropiul (savanna 
pampas, llanos) 

Tropica! areas in Africa Australia 
and South America 

Generally warmer with shrubby 
plants or trees sea tered over 
grassy floor 

Australia kangaroo 

South America pampas deer armadillo abundant 

Africa certain baboons lion hvena certain buffalo giraffe zebra square* 
Upped rhinoceros and many genera of antelope (eland kudu addax wildc 
becst hartebecst blessbok bontebok etc 


Many areas over the world Death 
valley in United Suites parts of 
southern South Amend Sahara 
and Kalahari in Africa. Syrian 
Arabian Thar and C obi in Asm i I 
part of Tasmania and interior of : 
Australia 

Annual rainfall less than 10 in 
Death valley and Sahara ha\c July 
means Vf 9S t January means 
of 04 T with usually cold 
nights and hot days 

If semidesert and desert are combined this biome would cover about one 
fifth of terrestrial area, or n 500 000 sq mi 

Aestivation common and nocturnalism typical 

Characteristic desert forms include Gila monster sidewinding rattlesnake 
desert fox and desert jack rabbit Trongbuck, desert monitors (Australia) 
horned viper (North Africa and Arabia) 

Temperate deciduous 

JT*uk,a (coniferous for 
est) 

North temperate zone of eastern 
North America Europe western 
and eastern Asm, Japan 

Parts of Northeast China eastern 
coastal areas in Australia New . 
Zealand 

Circumpolar in the aubanUc and 
north temperate rone of America 
Europe and Asia 

Annual rainfall of ”0 tn 60 in 
usually well distributed 

Winter and summer well defined 
with at least four months with a 

So l 

Annual precipitation between 0 
and 40 in , much of which is 

Winter season long and _cvere 

Wisent (European bison) and red deer 

In the United States Virginia deer black bear bobcat flying sqiurret tree 
Ruin’d and chipmunk^ ^numerous carabid beetle 

The biome has numerous types of climax forests the chief trees bemg red 
oak beech sugar maple tulip chestnut black cherry magnolia live 
oak and cypress 

This vast forest Is notable tor lumber and furs and m many areas Its fayiv 
mtergrades with the deciduous forest fauna (e j, m NorUi Amenta tree 
squirrel dying squirrel chipmunk Virginia deer bobcat black bear) 

Moose caribou or reindeer lynx aeolt, fox- marten weasel or ermine arc 
characteristic tor both Eurnsi i and North America The maral stag wild 
dog and tiger are Siberian Canada has the skunk and puma 

There orenumerous woodpeckers crossbills are especially typical of conifer 

Tlindra (snovr and 
Tee deserts) 

Polar and alpine Tenons of the 
northern hemisphere treeless and 
barren for most of the year Oen 
crally from northern limit of taiga 
to Polar sea 

Southern hemisphere alpine tones of 
Tfndes, and certain mountains in 
Australia 

Annual precipitation small not 
more than 10 hi except for 
part of Greenland 

Winter loot, 4nd summer short 
Temperature of wnrmest month 
never exceeds 50 I 

Birds and mammals are either migratory or depend on sea for food supply 
with the exception of Few birds including the redpoll and ptarmigan 
Typical mammals include the reindeer caribou muskox ermine arctic 
hare arctic fox and lemmings 


Marine Biome —The seven terrestrial bionics summarized m 
the table, with their numerous alpine extensions and intcrbiomal 
intergrades, cover only about 150 of the world’s surface The 
remaining 70% is covered by ocean waters and their adjacent 
seas % 

This vast expanse fortns the eighth or marine biome This 
biome contains almost innumerable communities but is a single, 
scif-sustammg, independent, majo* community Consequently, 
whereas terrestrial biomes each have many major communities, 
the marine biome and m ajor community are synonymous for 
example, given radianT energy from the sun, two oak forests 
100 mi apart are independent of each other and of adjacent 
meadows and lakes Each forest is a major community Two 


between 003 and 004 mm wide and (3) nannoplankton or mi- 
croplankton, minute planktonic components that piss through 
the meshes of a plankton net Commonly , plankton is divided into 
phytoplankton and zooplankton Phytoplankton consists of the 
minute, unicellular plants and animal like plants This important 
group forms the major part of the photosynthetic key industry of 
the marine biome as a consequence of the diatoms, dinoflagel- 
lates and their allies, it also includes myriads of bacteria and 
consequently plays an important role in the bacterial key indus- 
try previously discussed 

Phytoplankton is so important to the food cycle and numerous 
related problems in productivity that some mention must be made 
of the seasonal abundance, of diatoms In arctic and temperate 
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upper waters the diatom population is relatively low in winter, 
increases ripidly in the spring falls oft in summer, increases 
slightly in autumn and falls again to the winter low This cycle 
in seasonal abundance is illustrated in fig 2 

Many ecological influences are in- 
volved m this population cycle for 
example light intensity, water tem- 
peratuie, nitiate and phosphate 
salts, and winds Sea water is en 
nched constantly by inorganic salts 
that have been iormed by bacterial 
action, and these salts are utilized 
by phytoplankton in building thur 
protoplasm In the winter the con- 
centration of these salts is high, 
but the light is insufficient for maxi- 
mum photosynthesis and the dia- . . . 

tom production is low In the r,r " 

spring the production is rapid since e" 0 s m he ° l "o»"°° a^uooLo'/intVodlictiob 
salts and light are ample, but mean- T0 animal ecology and taxohomy <the 
while the upper layer of water is uhivebgity oe Chicago prenb) 
warming rapidly and a discontinu- Fig 2 —The relation of diatom 
lty layer forms between the upper seasonal abundance to the con 
warmer and lower colder layers of centration of nitrates and 
water This interposed laver, be- phosphates in the upper l* v »“ 
cause of its electrical properties, , 
prevents upwcljing of nitrate and , 
phosphate salts in sufficient amounts ] 
to be utilized by the rapidh grow- , 
ing diatom population Conse- 
quently, the production falls rapidly OF . 

since the diatoms have exhausted 
the supply of these salts m the up- * 
per level, above the discontinuity 
layer Summer, then, has a lowered 
population, although light Is ample for photosynthesis This, inci 
dentally, is an illustration of J von Liebig’s “law of the minimum,” 
which states that growth is limited by the factor that is operating in 
minimal quantity As summer draws to a close, the falling temperature 
of the upper water approaches that of deeper waters, the discontinuity 
layer disappears and phosphate and nitrate salts are diffused upward 
by partial pressures, as well as by the mixing of waters that occurs 
during autumnal gales Smce the light intensity is still sufficient for 
photos', n thesis, and salts are present for metabolism, there is a second, 
or autumnal, peak of diatoms This latter does not equal the spring, 
01 vernal, peak smce the approaching winter, with its lowered light 
intensity will prevent an equal growth of the diatom population 

The production of vernal and autumnal peaks or pulses of phyto- 
plankton in the temperate zones of the sea are paralleled by similar 
peaks in large lakes, but not necessarily in smaller bodies of fresh 
water 

Zooplankton consists of many groups of animals most of which feed 
upon the phytoplankton Zooplankton commonly is divided into sev 
eral categoues There is the temporary plankton, consisting of planl - 
tome eggs and larvae of nonplanktomc adults of both fishes and in- 
vertebiates Permanent plankton makes up the rest of the zooplankton, 
animals that live all their h\ts ts planktonic indLviduals Temporary 
plankton and permanent plankton are called at times meroplankton 
and holoplankton, respectively The latter includes protozoans, es- 
pecially radiolanans and forammtferans, many worms, jellyfishes and 
siphonophores, certain molluscs, such as the pteropods and heteropods, 
and especially crustaceans These latter are to the sea what the in- 
sects are to terrestrial habitats and include chiefly copepods, ostracods 
and amphipods The copepod, Calanus finmarchicus, is an especially 
impoitant member of the sui face-water community since its numbers 
provide suitable food for many animals higher in the pyramid of 
numbers 

Nekton — The nekton consists of animals that can move against 
currents These are generally 1 trger animals, including fishes and 
squids Most commercially important fishes are nektonic and feed 
upon tne plankton 01 are predaceous (such as sharks) and feed on 
other fishes Marine mammals such as seals, porpoises and whales are 
nektonic 

Benthos — The last division of marine animals, the benthos, in 
eludes those forms that inhabit the sea floor and subaqueous strata 
of the community They consist of active benthos, such as many 
ciabs and snails that move over the floor or burrow through the hot 
tom substrate, and the passive benthos, such as numeious colonial 
coelenterates and sponges that remain attached to the bottom as 
benthomc adults 

Stratification — Stratification of the sea is both vertical and hori- 
zontal The upper 100 in, more or less, are Illuminated by daylight 
that is reduced gradually in intehsity and spectral quality with in- 
creasing depth This upper layer is called the photic zone The plank- 
ton inhabit this zone primarily since the phytoplankton must stay in 
the upper stratum of this zone to carry on photosynthesis, and the 
zooplankton feed chiefly on these minute plants Most nekton live 
here as well, since they too are dnectly or indirectly dependent upon 


[lie phytoplankton for food 

Below the photic layer is a deep aphotic zone, where light gradually 
fades out, the water prcsiUic j radually increases and the temperature 
is relatively constant at a few dcgi s al j>\e freezing 
These two zones include tin w iter mass Of the sea and are often , 
known collectively as the pelagic division 
The sea floor forms the second oi benthic, division It consists 
of a series of moie or less concentric zones that begins at the ecotone 
between teritstnal and marine, or ficsh water and marine, com 
mumtiLs and extend seaward The sea floor is divisible primarily into 
two subdivisions, the littoial svstem and the deep sea av-hem 
The littoral system is again subdivisible into two zones The first 
of these is the culittoial zone, from high tide level on the shore sea 
waid to a depth of about 40 to 60 m This seaward limit is placed at 
about the place where attachi d plants can grow This photOjy nlhetic 
limit naturally vanes with latitude Within the eulittoril zone is a 
lLlatively well defined intertidal zone that is bounded by high watci 
and low water extremes of tide 

The eulittoral zone as a whole is rich in life, having an abundance 
of both pelagic and attached plants and animals Its substrate is 
also highly variable Theie arc three chief t> pes — sandy, rocky and 
muddy — as well as intergrades, such as sandy-mud 

The second littoral zone is known as the sublittora! This extends 
from the seaward limit of attached plants seaward to about the aoo m 
line This si award limit of the sublittoial coincides more or less with 
the depth of the water at the outei tdge of the continental shelf and 
also more or less with the depth that divides the aphotic and photic 
zones noted previously 

The deep sea svstem is similarly divisible into two zones The first of 
these is known-as the archibenthic zone 11ns extends from the seaward 
limit of the sublittoral zone downward to about the 1,000 m line 
Its exact lower limit is variable From about this latter depth to 
the sea bottom is the second deep sea zone, the abyssal region 
The archibenthic zone is relatively uniform physically Daylight 
is absent and the temperatures vaiy from about 1° to — 1“ C Smce 
there aie no seasons, the seasonal rhythms so typical of the eulittoral 
zone are absent Smce there are no attached plants and no phyto- 
plankton, the animal populations consist of parasites, carmvoies and 
scav engers 

The abyssal zone is similar generally m physical conditions to the 
deep sea zone, save that of mcieasmg water pressure The abyssal 
populations are sparse, decreasing in numbers with increasing depth 
and with increasing distance from the shore The fauna is thought to be 
endemic, limited to the area rather than impoverished ecological ex- 
tensions from higher zones Scarcity of food appears to be the chief 
limiting factor These weird animals are predaceous, feed on detritus 
or are parasitic Smce plants are absent, save possibly for bactena, 
the abyssal forms acre entirely dependent on upper levels for food 
This is sparse since decomposing animals, falling from the surface lay - 
era, aie broken down bv lietcrotrophic bacteria in the upper and 
intermediate strata as a rule Food input for the abyssal region then, 
must be derived largely from pelagic animals of intermediate depths 
that are, in turn, dependent on the surface layers above them The 
abyssal animals exhibit numerous structural adjustments to the great 
pressures of their habitat, and mmy deep sea and abyssal fishes are 
provided with bioluminesccnt organs 

HISTORY 

In this brief survey of animal ecology onlv a small portion of the 
science can be dealt with Historically, the subject is old in that some 
of its m&tuial is derived from natural history and oOme autecology 
was known to Aristotle in modern terms, ecology is of recent origin 
as an organized science It was established at about the time that 
another biological science, genetics, was recognized 
In the 18th and vaily part of the 19th centuries theie was considerable 
tact and fancy m natural history In 1869 Ernst Haeckel stated that 
the individual was a product of co operation between the environ- 
ment and organismal heredity This relationship he termed “oecology ” 
Haeckeban “oecology” was more or less forgotten in the activity 
that resulted from publication of Charles Darrin’s theory of natural 
selection in 1859, which was strange since Darwin’s thtory was pri- 
marily an ecological theory of evolution, stressing the environment as 
a selection agent over long periods of time Ecology was placed on a 
modern basis, more or less, by F A Forel in Switzerland m 1893, E B 
Warming in Denmark in 1896 and by the Americans F A Birge, H C 
Cowles and F E Clements between 1891 and rgoj 
Thereafter, research in ecological subjects tended to stress syne- 
cological aspects, eg, population and community analysis Quantita- 
tive and statistical methods increased the scope of the science and more 
interrelations became apparent between ecology and taxoilbmy, physi- 
ology, biochemistry and geography Study of microclimate and micro- 
habitat became increasingly important There was a growing em- 
phasis among ecologists to evaluate their data in terms of evolution 
and of conservation 

Bibliography— The British Ecological Society was founded in igiy 
and publishes the Journal of Ecology aniJhe Journal of Animal 
Ecology The Ecological Society of America was founded m 1916 and 
publishes the Bulletin and the research journals Ecology and Ecological 
Monographs 
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ECONOMIC ARTICLES The large subject economics is 
dealt with in this woik under many headings The article 
Economics is a general survey of the development of economic 
theory Further discussions of different branches of the subject 
will be found tn the articles entitled Capital Export or, Capital 
and Interest, Capitalism, Competition in Industry, De- 
mand, Diminishing Returns, Economic Man, Labour 
Land, Land Nationalization. Land Tenure Economic 
and Agrarian Aspects, Minimum Wage, Price, Prices, 
Statistics or, Profit , Rent, Supply and Demand, Utility 
Value, Wages, Wealth 

Various schools of economic thought are treated in the articles 
Anarchism, Bolshevism, Collectivism, Communism, Co 
operation, Co partnership, Laissez-Faire, Mercantile Sys- 
tem, Municipal Trading, PRorrr Sharinc, Single Tax, 
Socialism, Socialism Principles and Outlook, Syndicalism 
A special article is devoted tfl Fascism m ,ts economic aspect 
Tor a key to the many articles reliting to banking, money, 
finance and taxation, see Finance, Articles on 

The department of fiscal policy is treited under the holdings 
Commercial Treaties, Customs Union, Fair Trade, I rle 
Trade, Imperial Preference, Protection, Reciprocity, 
Tariffs 

For related articles of importance see Cost of Living, Hous- 
ing, Luxury, Profiteering, Rural Depopulation, Souoi- 
ogy. Trade Cycle, Urbanization, Usury 
T here 19 a group of articles relating to industrial and comnier 
rial combinations under the headings Combination in Industry, 
Com&nfs, Competition in Industry, Monopoly, Price Main- 
tenance, Trusts, et<* For associations of traders set. Interna- 
tional Chamber of Commerce, International Trade Associa 
tions and Congresses, Irade Organization The organization 
of labour Is treated under International, The, Tradj- 
Unions. 

For relations of capital and labour see Industrial Rela- 
tions 

The problems of poverty are dealt with in the articles Char- 
tty; Poor Law, Poverty Line, Slum, Sweating System, 
Unemployment; Vagrancy, Workhouse 
U nder Insurance wail be found reference to various methods 
01 insuring 

As to economic practice and the actual production and distribu- 
tion of wealth, refetrsfW should be made to the economic sections 
under the heading of each country and, in addition, to the articles 
Agents in Business, Agriculture A General Survey (a spe 


cial key will be found under the heading Agricultural Arti 
lles), Commerce, Exports, Imports, Industrial Relations, 
Research Industrial, Salesmanship, Scientific Manage 
mint, Standakdiz ition , Trade World Statistics 

1 or the discussion of questions of population, in which all ecn 
nomic endcivour may be said to be summarized, see the articles 
Birth Control, Birth Rate, Death Rate, Marriage Rate, 
Population 

ECONOMIC MAN The term homo econo micus has often 
been employed with an ironical significance, by critics of political 
economy, and has been especially directed against the English 
economists who founded the Classic school, such as David Ricardo 
and Nassau Senior Critics reproach them with having based a 
science of economics on the conception of an “abstract man, a 
creature moved solely by exclusively economic motives The Ger 
man economists, in paiticular, have opposed to this conception a 
rival method, the so called “historical,” or “realist,” school, which 
studies men (not man) under the sundry aspects evolved in dif- 
ferent ages and countries They maintain that this method alone 
is fruitful and capable of indefinite renewal, while the conception 
of the homo economic us can lead only to a few general formulas 
devoid of any practical application It must, however, be ad 
mitted that the science of economics could never have been de- 
veloped h id it not seen men as something more than different in 
dniduils and had it not first regarded the characteristics common 
to all Long ago Aristotle said, ‘there is no science except of the 
gentril”, individuals, objects, facts, being, so to speak, merely 
accidents, deviations from the true type The existence of a 
science of economics implies that men geneially, if not invariably, 
behave in the same fashion when placed m the same circumstances 
If they are purchasers, they will always prefer the cheaper of two 
products of equal quantity, or, if price is equal, that of better 
quality If they are v orkers, they will seek the kind of work which 
is least laborious and best remunerated If they are owners of an 
object, they will not part with it or lend it without return 
Ihe real failing of the early economists was their habit of too 
wide generalization The trench economists of the late 18th and 
early iyth centuries, such as the physiocrats and Jean Baptiste 
bay , declared that political economy is possible only if every dis 
Unction of time and nation ihty is suppressed The historical 
school was right in protesting against this conception of a um 
versal and eternal national order, and substituting for it that of 
economic systems differentiated by time and circumstance It 
docs not study the “typical man,” but the man of the 20th cen- 
tury or of the 1st, the bourgeois or the workman, the man of 
the west or him oi the east, the town dweller and the country 
dweller, and restricts its concentric curies progressively to ap- 
pioath reality through successive approximations Nevertheless, 
these remain geneiahzations, although increasingly narrow ones 
The individual case, the conduct of John or William, so far as it 
is isolated, “cvcentric,” as it has been well termed, is of no inter- 
est for the economist, unless this individual case, by generalizing 
itself becomes the staiting point for a new generalization, and 
inaugurates a new column to a statistical table 
The dispute between the economists of the homo economcus 
school and those of the realist, or historical, school is a revival of 
the great conflict which divided the mediaeval scholastics for 
several centuries, between the “Umversals” and the “Nominal- 
ists,” the former affirming, with Aristotle, the reality of abstract 
and genenl ideas, the latter seeing in them nothing but words, 
names, categories, corresponding to no reality 
Ihe Nominalists were ultimately victorious, and founded mod- 
ern science, the product of observation and experimentation The 
latter is directed toward the particular, and, indeed, the most 
minute facts, which were considered negligible by the Umversals, 
are most highly prized by the students of today It has been said 
that the domain of discovery begins beyond the fourth decimal 
point, which is to say that it is only at this point that a umver- 
sal law can be shaped, unless a sagacious observer sees a new 
vista open before him Only when observations, pressed to the last 
hmit of precision, revealed certain discordances m the movement 
of luminous rays, could Albert Einstein’s theory be formulated 
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Nevertheless, the role of deduction m physical science is far 
from played out , for while students struggle to relate phenomena 
to unity, others work unceasmgly to discover divergences in that 
unity It is the same in the science of economics 
The Abstract Man — The general expression “homo economi- 
cus” has, however, a further signification It is not merely the indi- 
vidual, the “average man”, not merely the typical man who 
unites within himself all the characteristics of the human race 
On the contrary, it is man stripped of all characteristics other 
than the purely economic, that is to say, impelled by no motive 
other than that of interest It is here, above all, that this view of 
the science of economics lends itself to criticism, and seems to 
merit Carlyle’s virulent description of “the dismal science ” This 
criticism is, however, misplaced, for it is obvious that after having 
reduced man, ex hypothesi, to a skeleton, one cannot expect to find 
m him a heart 

Here, too, we must grant science, even m the case of a social 
science, the right, even the necessity, of elimination If a physicist 
studying mechanics must eliminate all phenomena capable of 
affecting the motion, such as friction, so much the more may the 
economist, to clear his way in the tangle of social facts, simphfy 
them by eliminating from his field of vision everything not con- 
cerned with the desire of gain 

In the introduction to his “Theory of Political Economy,” 
Stanley Jevons said 

“The theory which follows is entirely based on a calculus of 
pleasure and pain, and the object of Economics is to maximise 
happiness by purchasing pleasure, as it were, at the lowest cost of 
pain ” 

This was the origin of the so-called “hedonist” school Thus 
political economy becomes a sort of mechanical science, and can 
even be expressed in mathematical formulae 
Pure Economy — Attempts have been made to constitute an 
exact science, known as "pure economy,” which was promoted by 
Cournot and Walras in France, Stanley Jevons in England, Gos 
sen m German) , and to day has a certam number of adherents 
This method appears to us to have a perfect right to a place in 
instruction, although we cannot think that it has yet enriched 
knowledge by any very important contributions, except, perhaps, 
Leon Walras’s theory of economic equilibrium 

Pure economy cannot, however, claim to exhaust all political 
economy These social mechanics can but give a schematic 
representation of political economy which is a science as living and 
as complex as man himself As in the vision of the Prophet 
Ezekiel, who saw dry bones live, these skeletons must have re 
stored to them the flesh and blood removed by elimination Man 
is not a creature governed solely by his interests, but also by his 
fefdmgs, his convictions, his passions Besides, it must be re 
marked that his so-called “interests” include very various mo- 
tives, for there is not only pecuniary interest, the desire of profit, 
there is also the desire of leisure, that factor which has proved 
so potent m the struggle for the limitation of the working day, 
there is the desire for independence, which revolts the working 
class agamst the wage-system, there is the desire for security, 
which creates in every country the immense apparatus of social m 
surance Personal interest expands progressively, and becomes 
family interest, corporative interest, class interest, national inter 
est, and even, reaching its last limit, the interest ot humanity 
It is impossible to explain economic evolution if no factors out 
side egoism are considered, and the action of altruism is not also 
regarded The so called institutions of social service, solidarity, 
and mutual assistance — communal conditions inspired by collec- 
tive interest — grow more numerous every day Family allowances, 
for example, supplementary to the wage, occupy a growing place 
in modern economy Consumers’ co operatives transform com 
merce by eliminating all purposes of profit 

If demography is admitted as part of pohtical economy, then 
the sexual interest must be placed beside and above the personal 
interest It is not “economic man” that begets children, for his 
individual and class interests often conflict with his sexual interest 
Most economists, however, consider that this progressive ex- 
tension should not pass beyond the limit which should divide 


political economy from ethics Their province! should remain 
separate, in the one case interest, in the other duty, m the one 
utility, in the other justice We think, however, that it is neither 
possible nor desirable to respect this llivlding-hne, which we con- 
sider to be arbitrary No doubt, from the point of view of classi- 
fication, it may be well to distinguish the two provinces, just as in 
a library it is proper to separate the books dealing with the two 
sciences Yet neither can be ignored in explaining social facts 
Study of modern economic questions — social questions, as they 
are called — shows that one almost always aruves at an impasse 
where pohtical economy fails, and only ethics can afford a solu 
tion The ethics of political economy are justice 
According to pure economy, any price, anv wage is just if it 
has been determined by the interplay of supply and demand under 
conditions of unrestricted competition This is the tenet of the 
hedonist school, and they are right, if the word “just” be taken 
as meaning “exact,” as when one says that a weight “just balances” 
when the two scales are m exact equilibrium But what sort of 
political economy is that which in determining prices and wages 
eliminates “justice” in its true, ethical sense, and how can it give 
any solutions to the problems of the present generation, the prob- 
lem of high prices, or of the remuneration of labour? When the 
authors of the Treaty of Versailles solemnly proclaimed m art 
427 “labour should not be regarded merely as a commodity or 
article of commerce” (one of the principles of which the Interna- 
tional Labour Office is the embodiment), they meant that labour 
conditions cannot be treated solely by the principles of pure 
economy When the governments of every country endeavour to 
limit the rise of prices and lower the cost of living, this is because 
they believe that there is a conception of a just price which stands 
above that evolved from the blind caprice of the law of supply 
and demand, and that this higher law ought to prevail 
If we consider the history of labour, we see that it has passed 
through many stages Formerly it was impelled by constraint, 
when slavery was current, later in the stage of wage-labour, this 
constraint still exists, on account of the necessity imposed on the 
proletariat of earning its bread , but by degrees, as the working 
class becomes strongei and better organized, forced laboui is re- 
placed by interested labour — already a great progress, not only 
from the moral point of view, but also from that of the return 
Yet another stage may be foieseen — a stage already reached in the 
hberal professions — where interested labour becomes a social 
service, a pubhc function, m the noble sense of this term , that is 
to say, its motive will be duty * 

Similarly, as regards consumption, how can the economist set 
aside every moral consideration regarding the use of wealth, re 
fuse to distinguish between that whose only aim is pleasure, such 
as the consumption of alcohol, and that which meets the public 
interest, such as the education of children? 

In conclusion, then, it must be said that homo econovucus has 
a justification in existing, and may form the object of the abstract 
science of pure economics, but that the object of pohtical economy 
is social man — a fact which is, indeed, sufficiently indicated by 
the very adjective “political ” (C G y* 

ECONOMICS The term economics came into general use 
in the 20th century, replacing the older “political economy” 
as the name of a somewhat vaguely defined branch of social science 
The change of name reflected changes in the discipline itself 
which had become subdivided into a number of specialties A 
separation had been made between a pure science and the treat- 
ment of public — and to some extent of private — problems of 
policy, more or less explicitly applications, also, another separa- 
tion was made between empirical fact — historical or statistical— 
and theory The word economy comes from two Greek roots 
referring to the management of a household or estafe But in 
the past two centuries or so, the meaning has become generalized 
to cover all use of means in such a way as to husband them, to 
make them go as far as possible Pohtical economy itself is 
a modern terra It was introduced about the beginning of the 
17th century (in French— corresponding ITTtHe German Kameral- 
vnssenschajt ) to desenbe the study of the problems of the princely 
states which at the close of the middle ages in Europe replaced 
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the feudal ecclesiastical political order It referred to the cco 
nomic iff urs of the state or principality — the raising and use of 
revenue and mcreise of resources — treating the state as the 
, estate of the ruler But t*is study never was generally known 
by this name After the nationalistic epoch gave way to indi 
vidualism or liberalism at the time of the enlightenment m the 
late 18th century political economy was adopted as the name of 
a science based on the new moral and political world view, and 
the older “stateistic ’ literature came to be designated as mer 
eantihsm 

Epochs in the Development of Economic Thought — The 
sketch abov <, suggests four main periods or epochs in the evolution 
of modern economics, corresponding to those usually recognized 
m European history They are the Greek (or classical in the 
meaning of general history, but the Romm contribution was 
minor) the mediaeval, the early modern (16th to late 18th 
century) and the modern, roughly the 19th century Each 
corresponds to a distinctive political order and to distinctive con 
ceptions of man and society , and it is an important fact that 
books were written by and for different social classes in the 
different periods The Greek literature wa* written by ansto 
cratic philosophers and publicists, and related to the problems 
of the city state, nominally democratic but based on slave labour 
and with further exclusion of the merchant and fimncier from 
civic life Such writers as Plato and Aristotle commented on 
many of the obvious facts and principles, such as the importance 
of division of labour and the use of money But their interest 
centred in such moralistic and metaphysical notions as the con 
demnation of lending at interest as unnatural Modem knowl 
edge of the economic and industrial life of ancient Greece is 
derived mainly from other sources, incidental references in lit 
erature and archaeological remains Many of the ideas were 
m fact survivals of primitive attitude-, thev are found also in 
the older parts of the Bible and survive as a strong influence 
even today 

Mediaeval economic thought is still more moralistic, and alien 
to the modern outlook The literature was produced chiefly 
by and for monks, at a time when the monastic life was accepted 
as the ideal, when worldly interests were denounced m favour 
of salvation in a future world as the one serious concern of man 
The dominant social organization was the church, and recorded 
thought was more of the nature of pleaching or theology and 
metaphysics than of scenes, as words are now used Tor this 
world, the accepted ideal was a static or customary society and 
civilization, every man working out his lot in the situation to 
which he had been called Trade was frowned upon beyond 
limited routine exchange at "fair” — meaning customary — prices, 
corresponding with a customary standard of living for each social 
class md interest taking was condemned outright In the later 
middle ages, however, the canon law and the church courts 
played a large role in everyday affairs, and the monasteries them 
selves were the spearhead in great advances m both industry and 
triyfe, as well as agriculture Numerous evasions of the prolnbi 
turn against interest taking, achieving the same result through 
other contractual arrangements, came into use and were recognized 
as legitimate Men’s interests were shifting to the concerns of 
earthly life, cultural, aesthetic and scieniitic, as well as material, 
1 c , political and economic The evolution of economics must 
be seatt as integral with that of economic life and of European 
civilization as a whole 

The third period is best designated as th it of economic nation 
alism but the economic thought is usually called mercantilism 
(See Mercantile System ) It dealt with the economic policies 
of the natl#hal monarchic states which displaced the feudal order 
at the close of the middle ages, and in general dominated the 
church, whether or not they established national churches, fol- 
ltTwrog the Reformation. Vast changes came over social life and 
men’s conceptions and interests A great cultural renascence 
spread from Italy toJJpjthem Europe, modern science, based on 
observation and measurement, displaced speculative thinking 
and technological advances were made in all fields Paper and 
printing, and especially modern Afabic notation, the foundation 


of both science and business, weie even more important than 
gunpowder and the compass and greatly improved methods 
in mining and metallurgy The distinctive writings on economic 
maLteis were produced by political pamphleteers It was the age 
of the commercial revolution, the monarchical states saw wealth 
obt lined through foreign trade as the basis of political power, 
and money as the embodiment of wealth (pecuma nervus belli ) 
Europe was flooded with silver and gold, especially from the new 
world, chiefly by way of Spain, and the northern countries 
which had no mines, at home or in colonies, centred attention 
on sharing in the treasure through a favourable balance of trade 
an excess of exports over imports A quasi alliance was formed 
between the governments and the wealthy merchant and financier 
cliss, against the ecclesiastical power and the higher nobility 
Meanwhile, social, moral and intellectual as well as economie 
foices had tended, especially in the towns, to the emancipation 
of labour from slavery' and serfdom But men were not readv 
for the ideal of individual freedom, an authoritarian state took 
the place of the church and of the town oligarchies that grew 
out of the guilds as the local regulative authority, and its aggran- 
dizement became the accepted end of policy, with control over 
economic life as the means 

Mercantilism flourished from the 16th century down to the 
n)th, and was exemplify d in innumerable writings and in the 
restrictive and regulitive policies ot such statesmen and rulers 
as Jean Baptiste Colbert, Lord Burghley, Oliver Cromwell and 
Frederick the Great Besides attempting to secure a favourable 
balance of trade (an excess of exports, bringing m money or 
bullion), other aims were low interest rates, low wages, encourage 
ment of population growth and colonies It has been intei preted 
as nation building, and as an advance toward free trade, which 
was promoted within the national domain, m contrast with the 
application of similar policies by smaller units in the mediaeval 
towns Whether the measures advocated met the immediate 
needs of the times is still a disputed question In economic 
terms, the fallacies have long since been exposed, but the genenl 
attitude survives today, as the reader will observe, in protec 
tionism Contrary to the admitted advantages of international 
specialization this is favoured and practised not only by the 
national states but by smaller units, such as the U S states and 
municipalities 

Transition to Modern Political Economy or Economics — 
Modern economics is an aspect of modern thought and of the 
individualistic or liberal outlook on life, of which capitalism, or 
the competitive system or free business enterprise, is the ex- 
pression on the economic side, as democracy is on the political 
Our fourth epoch takes its rise in a second great cultural revolu- 
tion m western Europe, in which the period of the Renascence 
moved into the enlightenment, or age of reason In this develop- 
ment, leadership slufted, m the early modern period, from Medi- 
terranean Europe to the northern countnes, and especially to 
England, with the British colonies in North America playing an 
important role England escaped the wars of religion which 
devastated western continental Europe for more than a century 
after the Reformation, and here especially religious toleration 
eised the tension between church and state England was pre- 
dominant in the great scientific movement of the 17th century, 
and the great Civil War and the Revolution of 168S estaDhshed 
representative government at the same time that the treaties 
ending the Thirty Years’ War fastened political absolutism on 
the major continental slates In England, science was inspired 
with a “practical” philosophy, formulated by Francis Bacon, a 
contemporary of Galileo Galilei, the heir of Nicolaus Copernicus 
This movement led naturally to the technological revolution of 
the later 18th and early 19th century, which involved the triumph 
of free enterprise, and modern economics is essentially the theory 
of free enterprise It is interesting to observe that the great mer- 
cantilist writers of the later 17th century m England (contempo- 
raries of John Locke 111 political philosophy) were in substance 
free traders, as Sir William James Ashley has pointed out in 
detail Thomas Hun’s famous booklet, England’s Treasure by 
F arraign Trade (published posthumouslv in iG6a but in circula- 
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tion much earher) sophistically used the balance of trade argu 
ment in favour of freedom to export specie Other writers, such 
as Charles d’Avenant, Nicholas Baibon, Sir Josnh Child and 
especially Sir Dudley North, worked out the theoretical argu 
ment for freedom in foreign trade about as explicitly and clearly 
as did Adam Smith himself, nearly a century later North argued 
that the wealth of a nation is that of its citizens and that the 
businessmen, traders and producers are the best judges of when 
trade involves a net gam It remained for someone to apply the 
same reasoning to internal pohey against the surviving guild 
restrictions or national control of apprenticeship, of wages and 
interest, grants of monopolies and the like 

All through the later mercantilist period, economic relations 
were gradually becoming more free, controls falling into disuse, 
particularly m England The process, like the earher disappear 
ance of serfdom, is one of social development, to be explained 
by the sociologist and culture historian, the formulation of a 
general theory lagged behind the factual change, at least until the 
latter was far along In notable respects the statement of free 
trade doctrine came earher in France, where the movement itself 
was much slower It was here, of course, that the phrase latssez 
jatre ( earlier associated with latssez passer) originated, m the 
first half of the 18th century The kingdom of France was still 
subdivided into many districts with customs frontiers, until 
after the Great Revolution About the same time appeared one of 
the most notable of the books anticipating the liberal point of 
view, the somewhat mysterious Essai sur la nature du commerce 
ett gin&ral, by Richard Cantillon It is apparently a translation, 
perhaps by the author himself, of an Enghsh manuscript which 
has disappeared Cantillon showed a fairly clear insight into 
the mechanism by which a free market will direct resources into 
the production of the goods most m demand Similar insights 
were conspicuous in the nearly contemporary essavs of David 
Hume, though he wrote no systematic treatise Early in the 
second half of the century much attention was attiacted by the 
writings of a French school, who called themselves les econonustes 
but are now referred to as the Physiocrats The word is prac 
tically equivalent to law (or rule) of nature The leader was 
the court physician Frangois Quesnay Like many of the mer- 
cantilists, these writers used rather absurd if ingenious arguments, 
and it has been pointed out that the position was connected with 
the self-interest of certain groups that had achieved wealth and 
power m the disturbed conditions in France after the death of 
Louis XIV, especially in consequence of the ambitious schemes 
of John Law and the famous “Mississippi Bubble ” (A similar 
wave of speculative fury m England at the same time is known 
as the "South Sea Bubble,” from the name of the most spectacular 
of fh&ny visionary or fraudulent companies that were organized ) 
But the Physiocrats are to be credited with an attempt to see 
and analyze a national economy as a whole Their most char- 
acteristic doctrine was the view that only agriculture yields a 
“surplus” beyond what is required for the support of the workers, 
hence land rent alone is available for the support of the state and 
higher culture or the increase of wealth, and is the only proper 
subject for taxation These ideas survived in part in the work 
of Adam Smith and the British classical economists The pre 
Revolutionary statesman, Anne Robert Jacques Turgot, renowned 
for his' courageous but abortive economic and fiscal reforms, 
was to some extent a disciple, lus work, Reflexions sur la forma 
tion et la distribution des rtchesses (1766), is an exceedingly 
able treatise 

The Classical Political Economy — In 1776 Adam Smith 
pubhshed An Inquiry into the Nature and Causes of the Wealth 
of Nations, a work in which wisdom, learning and the power of 
analysis are joined to an extraordinary degree As already noted, 
Smith shared many of the popular prejudices that were evident 
in the writings of the Physiocrats He held that “m agriculture 
nature works with man,” — as though this were not true of all 
other pursuits— and that only labour is productive, and indeed 
only that labour is really productive which at least reproduces the 
capital which supports it Also that the interests of businessmen, 
as a class, are more often opposed to the interests of the com 


mumty than are those of landowners Nevertheless, Smith gave 
the woild a new view of the advantages of trade as a mechanism 
for woiking out the division of labour, and a new philosophy of 
commerce But he saw m commerce, ns well as internal trade, a f 
means to welfare, not merely to the aggrandizement of the state 
His book was in one leiding aspect, a formidable tract directed 
against mercantilism Money, from the communal point of view, 
he held to be merely an instrument, a wheel of trade The real 
souice of a country s wealth, he said is its annual labour, and its 
wealth or well being could be increased only by making its 
labour more effective, particularly by extending specialization and 
accumulating product in the form of capital (For "labour” 
we should now say “productive resources ") "The division of 
labour is limited by the extent of the market” is one of his most 
famous savings 

These weie Adam Smith’s fundamental principles He elab- 
orated them with great skill, in relation to concrete problems, 
showing unusual powers of fresh observation in his selection and 
use of illustratn e material, and passing large sections of economic 
history and the whole range of the contemporary commercial 
and fiscal problems of Britain under survey Although the book 
is the most influential brief ever formulated for unimpeded trade, 
neither hampered nor coddled by governments, its greatest 1m 
portunce lies not in that circumstance, but in the general picture, 
at once simple and comprehensive, which it gives of the economic 
life of a nation It shows how the apparent chaos of competition, 
the welter of buying and selling, are resolved or transmuted into 
an orderly system of economic co operation by means of which, 
under individual freedom in contrast with central direction, the 
community’s wants are supplied and its wealth increased This 
general picture has been m the minds of economists ever since, 
whatever their opinions with respect to the efficiency or morality 
of the competitive system, and its general outline is admitted even 
by collectivists to be valid for their systems Despite some 
sweeping phrases which invite another interpretation, Smith was 
no doctrinaire advocate of a hands off pohey by governments m 
respect of economic matters His treatment must be understood 
against the background of conditions of his day, in which so much 
was a hold over from the period of mercantilism and even the 
nuddle ages He was opposed to monopoly, exclusive combina- 
tions, and special privileges of all kinds, quite as much as he was 
to the type of legislation which aims at fostering a country’s 
prosperity by restricting its trade He,is often styled the “apostle 
of self interest,” but he took no pains to conceal his dislike for 
some of the forms m which self interest manifests itself in tiade 
and industry, and had no aversion to legal measures wherever 
they actually promised to be beneficial What his attitude would 
have been under the later conditions of the 19th and 20th cen- 
turies towards the factory arts, social insurance and particular 
measures intended to foster equality of opportunity, we cannot 
tell But there is nothing in the aims of these newer types of 
legislation which runs counter to his principal contentions or is 
inconsistent with his general economic philosophy 

Adam Smith's work had a profound influence, not in Great 
Britain alone, but m almost every part of the western world It 
was partly responsible for some radical changes in the commer- 
cial policies of governments, though its influence cannot be 
measured, because the current of the times was moving m the 
direction of his contentions Its effect upon scientific thought and 
upon the character and quality of public discussions of economic 
questions cannot be questioned Men like Jean Baptiste Say m 
France and Karl Heinrich Rau in Germany based their work 
very largely on Smith’s and helped to diffuse his influence Say, 
however, was more than a mere populanzer He had some clear- 
cut views of his own and developed Smith’s work in directions 
other than those it took in the hands of Smith’s British successors 
In the United States, Say’s work came to be about as widely rent? 
as Smith’s 

The particular trend which the development of economics took 
in Great Britain after Smith was largely determined by the char- 
acter of the economic problems which confronted the nation, 
partly by reason of rapid changes in its own industrial structure 
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(the industrial revolution! ind partlv in consequence of the 
French Revolution uy and N ipoltonic Wars Population in 
creased rapidly and in particular there was a 1 mushroom” growth 
of new industrial towns, foreign trade expended, especially the 
export of industrial products and import of agricultural, reveising 
the previous situation, yet lgncultural cultivation was extended, 
with commercialization of farming and a vast improvement of 
nuthods both of tillage md of stock breeding The changes were 
acccntu ited by mterfeiencc with ti ide through the vvois and 
governmental effort to maintain self sufficiency in food (or to 
benefit the landed interest, which controlled the government) , 
land rents rose with the increase m agricultural prices relative to 
industrial, the currency was depreented (i practically universal 
accompaniment of any major war) , rates of intciest and of profits 
were disturbed and, after the puce, both mdusttv and agriculture 
experienced depression conditions Some of these conspicuous 
and important phenomena engaged the attention of parliamentary 
committees, all of them attracted the mlertit of thoughtful 
men who, with Adam Smith’s picture of the mechanism of 
organized economic life in their minds, thought of them as inter 
related, and attempted to explain them in some consistent and 
comparatively simple way Out of the discussions of the period, 
in pamphlets and controversial tracts, there emerged a formal 
system of political economy It owed much to Smith, but it 
stressed matters to which he h ad given little or no attention, and 
emended his views at a number of import mt points This newer 
political economy was concerned more largely with ibstuct 
general relations, but it dealt with real problems ind dealt with 
them in what was intended to be a practical way There is an 
appearance of paradox, but only an appearance, in the fact that 
the type of economics which grew out of attempts to deal intelli 
gently with the problems of a period of economic storm and stress 
was one which gave particular attention to normal tendencies and 
to the conditions of economic equilibrium lather than to the 
immediate causes of economic maladjustments A parallel may 
be found in the way in which the study of pathology has con- 
tributed to men's knowledge of normal physiology 
For convenience, the period of which we are now speaking may 
be taken as definitely beginning with the publication of David 
Ricardo’s Principles oj Political Economy and laxatton m 1817, 
and as culminating with the publication of John Stuart Mill’s 
Principles of Political Economy in 1848 One who compares 
the economic tracts and the systematic treatises of that period 
with the Wealth of Nations will be impressed with the increased 
importance given to a group of problems which have continued to 
he principal concerns of economics, problems now commonly 
grouped under the head of theory of value and distribution 
These problems of pnee mechanics unfortunately tend to get 
separated from the real issues, of the way in which the price 
system organizes production and distributes the result The 
theory of value, of course, attempts to explain why goods exchange 
at particular ratios, why some are relatively expensive and others 
$cap (Absolute money prices are of course a matter of the 
value, or purchasing powei of money, a distinct problem ) The 
modem theory of distribution is really a part of value theory, 
dealing with the prices of productive services, with a view to 
explaining the sharing of the national income or son al dividend, 
or why some are poor and others rich Bui the classical economists 
(from Smith to J S Mill) did not look at the problem m this 
Way, they held a more metaphysical theory of the division of 
the total product into the three traditional shares, wages of 
labour, profits of capital and rent of land T his, theory will be 
considered presently Later on, the conception of a fourth share, 
the profits of enterprise, or of the successful direction of produc- 
tion, was taken over from the Trench economists (b ly and his 
followers) , She earnings of capital, separated from the entre 
ypreneunal functions of management and responsible risk-taking, 
came to be called interest (whether actually paid out for borrowed 
money or imputed to th at Of the owner, an individual nr a group) 
This has been more ttue m the United States than m Britain, 
where economists still rather typically speak of the profits of 
capital, in the language of business and of everyday hfe And the 


treatment of enterprise 01 nsk-taking (better called uncertainty 
bearing since there can be no measurement of the risk as in 
gambling or insurance) raises problems on which there is no 
general agreement among economists 

The three fold (or four fold) classification of factors is clearly 
in part arbitrary Some economists use a two fold classification, 
treating land as a particular form of capital, others point out 
that a logical classification would recognize many different kinds 
of capital, of labour, and of natural resources, with some kinds 
under one head economically less similar to others in the same 
class than to some in other classes And it must also be recog 
mzed that in the long run, all productive agents largely represent 
a cost of production, an investment of resources, in the past (with 
wide variation in the relation between such cost and present value 
because of uncertainty ) , and that this investment is more or less 
subject to recovery and reinvestment m other types of produc- 
tive agent Yet the three forms of income are very real to 
ordinary thinking, which does not distinguish, for example, be- 
tween the four or five elements obviously present in most personal 
e irnings One part is based on natural capacity, one on the “pain” 
or irksomeness of the work, one on the investment in training, 
and there is the factor of risk or imperfect foresight, which so 
profoundly affects the return on any investment for return in a 
fairly remote future, and finally, noneconomic motives affect in 
special ways the investment in human capacity A somewhat 
similar analysis could be made of the payments for the use of 
whit are commonly clissed as either natural resources or capital 
goods (See Capital and Interest ) 

The classical theory of value stressed chiefly the tendency for 
the prices of goods produced and sold under competitive condi 
tions to be proportionate to the respective costs of producing 
them However, costs meant not the money outlays of the pro 
ducers (entrepreneurs) but the "real” costs, human sacrifice or 
pain For Ricardo in particular this in turn meant quantity of 
labour, that labour alone is really productive, other factors only 
assisting, was basic to the labour theory of value, which was taken 
over and exploited for propaganda purposes by the various schools 
of socialists and economic radicals Later, the notion that the 
abstinence involved in saving and accumulation of capital is also 
a pam cost was introduced by Nassau William Senior (An Outline 
of the Science of Political Economy, [1836]) The socialists of 
course scornfully rejected this innovation The classical econ- 
omists did not see, at least not at all clearly, that what is econo 
mized is the use of resources, both human and nonhuman, and that 
the ultimate meaning of the cost of any product is the nonuse 
of resources for some other end This fact is now known as the 
alternative cost principle But the alternative end sacrificed is 
not always and entirely a quantity of another maiketable proflCct, 
it may be the leisure use of time and labour, or some direct (non- 
market) use of any other resource Interpreted in this way, the 
notion of pain cost has some validity It should be noted that, 
as all modem economists have recognized, the cost explanation of 
value applies only in a long-run view, over time sufficient to 
adjust production to demand The classical economists freely 
recognized that over short periods, price depends on demand and 
supply, * e , the demand for the existing supply already produced, 
or for which commitments have been made 
A similar division between short and long run views w’as inev- 
itable in connection with the theory of distribution Neither 
theory has stood up well under later criticism, though many 
important facts and principles wcie recognized In a general 
way, the short run theory held that labour gets as wages its means 
of subsistence, and the capitalist the excess of the product (of la- 
bour or labour-plus capital) on marginal land — or at the intensive 
margin on better land, in any case where no rent was deducted — 
after pajment of a subsistence wage Land (of a quality above 
that barely worth using) received as rent the excess (surplus) 
product above that of the same amount of labour-and capital on 
no rent land The foundation of the position is the subsistence 
theory of wages, but it is hard to make out whether this limi- 
tation to a minimum was due to the power of the employer over 
the worker (Adam Smitjfi sometimes comes near to stating the 
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exploitation theory of the later socialists) or to a tendency of 
the working population to multiply up to the means of subsist 
ence lhe latter view (more conspicuous in Smith’s treatment) 
would clearly operate only in the long run And somehow, another 
theory must be fitted mto the picture — that of the famous wages- 
fund In its simplest version, this meant that the capital (the 
annual product or some ill defined part of it) was supposed to 
be advanced to labourers each year, making the average wage 
simply the total capital divided by the total working population 
Ricardo and later members of the school recognized that the period 
of production or turnover is longer than a year in industries em- 
ploying fixed capital, but they failed to see th it capital is never 
produced by labour alone but lather reproduces itself (unless it 
is disinvested), so that no determinate period or cycle in pro 
duction can be found 

In the long run theory of distribution, the notion of cost played 
a part — though not as large a one as it logically should have in 
view of the fact that all productive agents, human or other, are 
in a general sense products In the long run mtcrpietation the 
idea that the standard of living determines wages is in effect a 
cost of production theory of the price of labour This doctrine 
rested upon the theory of population associated with the name of 
Thomas Robert Malthus, though it was cleaily stated in general 
terms by Adam Smith and by still earlier writers In the later 
form, the notion of subsistence, as a physiological minimum, was 
replaced by, or interpreted to mean, a standard of living, a scale 
or level which labourers think of as necessary in order to undertake 
family life If wages fall below that level, it was thought, the 
rate of growth of the working population will be negative (births 
fewer than deaths), and the decline m the labour supply will 
raise wages If wages are above this level, population will increase 
and wages will fall — unless a higher standard of living becomes 
effective as a control of marriage Somewhat similar reasoning 
was applied to profit, the rate of return on capital The supply 
tends to increase as long as the return is above what savers 
generally consider sufficient to compensate for the abstinence 
required to save, and will decrease when it is below such a level, 
hence the rate of profit tends toward this level as a position of 
equilibrium 

The rent of land, however, was held not to be affected by the 
principle of cost Land was thought to be permanently fixed m 
supply, it was defined by Ricardo as “the original and inde- 
structible powers of the soil ” Hence, a rise in rent will not tend 
to counteract itself by bringing forth an additional supply — or 
reciprocally for a decline Correspondingly, as already noted, 
rent was not supposed to be a part of or to influence the price 
of its produce, which in this view is determined by their cost 
(wages plus profit) on land barely worth using and yielding no 
rent — or by the cost at the intensive margin Changes in rent 
were thus the effect, not the cause, of changes in product prices 
This doctrine rested on a sharp separation between land and 
capital (capital goods) which later economists have tended to 
view as unrealistic It also rested on an assumption that land is 
used only to produce a single distinctive product, hence is not, 
like labour and capital, transferred from one use to another m 
response to changes in relative prices This view has also given 
place to recognition that raw produce is less a product than a 
stage m* the production of all final products But there is an 
important element of truth m the older views In the classical 
system of distribution as a whole a very important place was 
ascribed to the “law of diminishing leturns,” m a particular long- 
run or historical interpretation As the theory ran, the growth of 
population, itself dependent on growth of capital, requires resort 
to poorer land and also to more intensive cultivation of land 
already in use In either case, the increase of product would not 
be proportionate to the increased amount of labour (and capital) 
Manufactures, in contrast, were thought to be subject to in- 
creasing returns, because of larger opportunities for the economies 
of the division of labour and for invention and the application of 
the fruits of scientific progress to industry Agriculture also 
benefits by technical progress, but here the possibility of improve- 
ment was thought to be smaller and to be more than counter- 


balanced by the increasingly disadvantageous ptbportiomng of 
labour and capital to land Since libouiers must always get the 
same real wages — the means of subsistence — the profits of capital 
must decline, until the growth of po t Illation and wealth would 
come to an end in a stationary economy Taken as a prophecy, * 
this doctrine has so far been dispioved by the course of events 
The possibilities of improvement in agricultural technique were 
underestimated, new lands of good quality have been brought 
under cultivation and their produce brought to market by cheap 
transportation, and the Malthusian “liw" his been pirtlv falsi 
fied by declining birth rates going with the generil progress of 
civilization — the rise in the effective standaid of living alieady 
referred to 

Any general system of value theory must have something to 
say about the measuie of value hence the value of money 01 the 
general price level, m contr 1st with relative puces This piobltm 
was of especial concern to Adam Smith, because of the price 
revolution which had swept over Europe aftei the discovery of 
America, and of its startling effects And later this interest was 
nourished by the monetary and price changes of the period of the 
great wars of the French Revolution and of Napoleon On this 
point, the classical school held to the doctrine later known as the 
quantity theory of money other things being equal, the value 
of money (and reciprocally the price level) depends on its quan 
tity in relation to the volume of production and trade Allowance 
would also be made for the use of money substitutes, such as 
bank credit, already familiar in Europe As a long tun view, 
this was supplemented by the notion that the qu mtity of money 
is determined by the costs of mining the precious metals Among 
different countries, especially those with and those without mines, 
prices would tend to be equalized b> a flow of money or bullion 
from countries in which it would buy less to those m which it 
would buy more This part of classical value theory has in 
general stood up better than the views on value and distubution 
It would be an error to think of these earlier economists as al- 
together preoccupied with abstract theones, or not to recognize 
that their interest in these was born of an interest 111 practical 
problems And in general, they were not such uncompromising 
opponents of any sort of interference by government in industry 
as some later critics and pretended expounders of their views 
have made them out to be 

The Critical Schools — Before reviewing the later progress 
of economics, especially the revolutionary developments of the 
later 19th century, it will be helpfuf to look at the principal 
types of criticism which have been directed igainst the older 
political economy, and in part are still maintained against the 
later developments, and at the conceptions which have been pro 
posed as replacement In the first place, romanticists, like Adam 
Muller in Germany and John Ruskin m England, intensely 
disliked the new individualistic economic mechanism into the 
workings of which the economists were trying to probe And 
consequently, they particularly disliked the defense of this mech- 
anism, of economic lames fatre, which the economists in general 
did defend, by statement or implication They preferred £?n 
ordered society, with economic subordinated to moral or rehgious 
or aesthetic values, such as they typically thought had been more 
or less fully embodied in the social structured the middle ages 
Work, they inclined to insist, is not merely a means to an end, 
particularly what are called economic ends, good work is worth 
doing for its own sake and for its effect upon character They 
did not impugn the fitness of economics as an instrument of 
attack upon its special problems so much as they behttled these 
problems 

Another group of writers, for whom there is no better descriptive 
name than “the critical school,” come much closer to meeting 
the orthodox economists upon their own ground One of the 
earliest, and much the most influential, of them was Simonde da- 
Sismondi (Nouveaux pnncipes d’economte pohtique [revised ed 
1827] and other works) Other able waters, often without any 
conscious discipleship, have taken a similar position These critics 
urge that more attention be given to the defects of the competitive 
economic mechanism, even viewed merely as a means of providing 
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for materul needs The\ contend tint tlie economists contem 
phhng the long run nr noimil tendencies and the theoretical 
lie lutics of the eutnnnl 1 processes hv which thr pursuit ot in 
dividual economic interests*becomes orf linzed into 1 cast scheme 
of economic co operation forget how ntten the mcchimsm breaks 
down and normal economic lile is lntcnupted bv crisis and depics 
sion how unemployment chronic is well as epidemic, is a disease 
of this economic order, how unequally the lggrcgate pioduct is 
distributed among indmduals or families, and how many of the 
thing men do for thur own economic advantage arc in fact 
mimic d to the interests of the community As later critics have 
put it businessmen are interested primarily in making money, 
which docs not alwiys mean making rnoic goods 'I he picture 
of the economic h irmonies (the title of i mid 19th century 
I rtnch apologetic work) requires, it is uiged, rationalizing of 
the f acts to in unwarrmted degree These criticisms also un 
doubtedlv go too far I'lie_, unduly play down the role of the 
distract principles stressed by the oldei economics, m the general 
course of the economic activities of the community And no 
economist of the hrst rank has ever been a devotee of the pure 
automatism of the market Rut the critical school has had a 
wholesome influence on the progress ot economic science It 
should be observed that this school 01 tuples 1 position between 
that of the orthodox school and th it of 'he socialists who denounce 
the works of the latter as meie apologetic, a product of the 
existing tconomic order and prompted by the interests of those 
who benefit by its iniquities 

Another line of attack was adopted by the historical school — or 
more accurately, "schools,” since the term covers several different 
groups T his position has been represented in all countries, but 
it has been most influentnl in Germany The most important of 
its early exponents were Friedrich List (Das Rationale System 
der pol tischen bkonomie [1841]) and Wilhelm Roscher ( Crund - 
lagen der N ahcmalokonomte [1854] and other works) The form 
of a nation’s economic life, said these critics, is a historical cate 
gory, peculiar to a given nation at a given time, a product of its 
past and therefore only to be understood through a study of that 
past The wisdom of particular economic policies is relative to 
conditions of a place and time, and the supposedly universal laws 
ot abstract economics need to be supplemented by or even sub 
ordinated to study of concrete facts of the national situation If 
they had gone no further, the lustoncists would have found many 
to agree with them But ^hey tended to make of the historical 
method something arbitrary and doctrinaire (Karl Kmes, whose 
work, Die polttische bkonomie vom Slandputikte der gt schicht- 
lichen Methoie, appeared in 1853, is a notable exception ) Not 
content with looking to history for the causes of these concrete 
differences of economic structure in which they were interested 
they proposed to derive from history itself universal and binding 
laws, akin to those of the physical sciences They were fond of 
schemes of stages of economic development through which they 
thought every nation must pass In these speculations they were 
really elaborating suggestions found not in historical research, 
but m the Greek speculative historians They regarded the forms 
taken by economic life, past and present, as inevitable products 
of historical forces, and at the same tune, unconscious of the 
inconsistency, they advocated a rather heavy handed control of 

» economic activities by the state 

The British and French economists had looked upon the organ 
ization of economic life as being shaped and determined by the in- 
terplay of the intei ests and rational activities of individual men, 
and had viewed the state as an instrument of individual purposes — 
well being as judged, in the mam, bv each person for lumself The 
spokesmen of the historical school, in contrast, were strongly in- 
fluenced by the philosopher Georg Wilhelm Friedrich Hegel, who 
ascribed a pnor and independent value to the state, with indi- 
viduals somewhat in the role of means, on the analogy of cells or 
organs in the human body , the view is related to that of the mer- 
cantilists, though mor^ophisticated. Although they pushed their 
views to extremes, they gave a needed emphasis to what has 
come lo be called the institutional view of economic activities, 
ns contrasted with the individualistic or contractual aspect But 
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both the older histoncists and the later institutionalists (largely 
1 (j S movement of the earlv 20th century) slurred over the con- 
trast between two kinds or meanings of institution, 1 e , patterns 
of action moving in predestined grooves under the influence of 
lelativ ely unconscious social forces, versus those embodying 
deliberate org ini/.ation and control, such as the political organs 
of the state The state, in turn, was conceived by the older schools 
in what would now be called totalitarian terms, while the institu- 
tionalists, like the socialists (in contrast with the communists) 
thought of it as democratic Historical economists have also been 
more ready to think of change, as contrasted with finality, in the 
pittern of economic organization, and they gave a useful impulse 
to the study of economic history, which is valuable both in 
itself and as a complement to economic theory Under the in- 
fluence of historical study the old dogmatism of the historical 
economists gradually gave way to a realization of the variety and 
complexity of the fabric of economic history, and the newer 
schools of historical economics, under the leadership of such 
scholars as Gustav von Schmoller in Germany and Ashley and 
George Unwin in Great Britain (to name only men no longer 
living) are, as they should be, devoted to historical research 
The movement also broadened out, particularly in Germany, under 
such leaders as Max Weber and Werner Sombart, into what is often 
called sociological economics, a position also well represented in 
Trance (Francois Sinuand, Maurice Halbwachs, C Bougie) 

The Progress of Economic Theory — Economic theory is 
the name now commonly given to the more general and abstract 
parts of economics, the principles These parts are no less prac- 
tical than concrete descriptive or applied economics, but are less 
directly related to immediate problems The mechanics of price 
relations or of markets afford a general explanation of the organ- 
ization of production and distribution m so far as this is actually 
worked out and controlled through competitive buying and selling 
— which would largely be true even in a planned or socialistic 
economy that stopped short of complete military regimentation 
This branch of the study beais somewhat the same relation to 
economic politics that pure physics bears to the engineering 
sciences Hence the problems of value and distribution have 
continued to hold their place among the central concerns of econ 
omists However, there has been a notable — one might say a 
revolutionary — change m the general character of the analysis 
The older classical economists, as we have seen, centred their 
attention on the long run relations between value and costs and 
were generally content to dispose of short run variations of price 
by merely invoking the formula of demand and supply This 
was used without careful analysis of the short-run situation, 
particularly of the role of demand Work directed toward filling 
in this gap had important effects in changing the whole conceptual 
picture Similar steps introducing the new analysis were taken 
independently and almost simultaneously, m the early 1870s, by 
William Stanley Jevons m England, Karl Menger in Austria, and 
Marie Esprit L6on Walras in France and Switzerland (It 
presently became known that they had been in part anticipated 
by earlier waters who were ignored and forgotten ) 

Adam Smith, in a famous passage, had contrasted value in use 
with value in exchange, noting that the former is high for water 
and low for diamonds, and conversely for the latter The new 
discovery was that there is nonetheless a definite relation between 
value in use (or utility) and exchange value, hence pace The 
value in use is not properly measured by the difference between 
having the normal supply of a good and having none at all, but 
by the difference it makes to have a little more or a little less, 
that is, things are actually valued by increments m consumption 
Water, for example, has a wide variety of uses, all progressively 
satiable, and its exchange value at a particular time and place 
depends on its marginal use, the use and the degree of importance 
in that use, which would have to be forgone if the supply were 
just a little smaller From the standpoint of action since a 
bu>er has choice of how much he will take, all units are ahke 
and the use value as well as the exchange value of any total 
supply is the product of the value of the unit (increment) in the 
least important-use^ by tlie number of units Thus where water 
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is scarce its value — both use and exchange value— is exceedingly 
high, because the marginal use meets an intense desire or need, and 
if diamonds were abundant enough their value would be small 
Goods, however important, that are superabundant, the supply 
being unlimited by any cost, have no economic utility or eco- 
nomic value, though to common sense this seems a paradox 
The earlier utility or subjective value theorists tended to think 
of the consumption of any quantity of a particular good as repre 
senting or causing a definite quantity of pleasure, and of rational 
economic behaviour as that which yields a maximum of pleasure 
or happiness It is now generally agreed that this is dubious 
psychology, and that the economic theories had better use the 
notion of a maximum without trying to say exactly what is maxi- 
mized — much as the physicist speaks of matter or mass in terms 
of the way it is measured without trying to define its nature 
Perhaps the most important feature of the new views, consideied 
as theories of demind and of price, was not the psychological ex- 
planation but clarification of the nature of what Adam Smith 
called the “effective demand ” It w'as seen that the demand for 
a commodity by any consumer or in any market is not a definite 
magnitude but a functional relation (most commonly represented 
in textbooks by a descending curve), showing a whole schedule 
of decreasing amounts that will be purchased as the price is higher 
The actual quantities depend on both the desires or tastes of the 
consumer or consumers and on their purchasing power, and in 
addition on the availability of other products competing for the 
expenditure of income, and the prices ot these This idea served 
to clarify the relation that Smith and his followers had crudely 
expounded between market price and natural price, now more 
generally referred to as price in the short run versus the long mn 
In the former case, the supply is typically the amount already 
on the market, and the price is the marginal demand price for this 
amount But in the longer run, production itself responds to 
price and price to supply, so that the long-run or normal or eqm 
librium price is that at which the amount consumers will take is 
equal to the amount which producers find it profitable to produce 
Tins advance is largely to be credited especially to Alfred Marshall 
(Principles of Economics [1890] and numerous later editions, 
considerably revised) 

Still more important were indirect consequences of the new 
theories, in connection with supply and cost One such conse 
quence was a gradual shitt of emphasis from wealth to income 
as the primary fact in economic life and the centre of attention 
in the science With respect to price analysis, the earlier econ 
omists had recogmzed — though not clearly or consistently, but 
N W Senior was an exception for clanty — that even in the long 
run cost affects price only indirectly, by influencing production 
and shpply , hence, as it was now seen, it acts by affecting marginal 
utility, which is the direct determinant But the cost of which 
producers take account is the payments they must make for the 
productive services they require, and the value of these is derived 
from, or merely reflects, the value of final products But with 
respect to any single product, the costs that must be incurred 
reflect the value of resources in other uses, giving rise to the 
principle now generally known as alternative cost, in contrast 
with tie older theory of real cost or pam cost Subjective sacri- 
fices do play some role, but the correspondence between such 
cost and the money cost to the producer is very imperfect and the 
relation may be inverse (J S Mill pointed out that higher paid 
labour typically involves less pain than lower paid, not more, 
but he proposed no satisfactory way of meeting this difficulty ) 
It was also gradually recognized that the costs of production 
consist of the payments which at the same time constitute the 
shares in the distribution of the product among the different pro 
ductive agents Thus a rational conception of production in terms 
of the allocation of productive capacity among alternative modes 
of use, through the competitive bidding of business units (or 
their managers or entrepreneurs), explains at the same time the 
prices of final products, the costs of production and functional 
distribution Personal distribution depends m addition on the 
Amount as well as the value of the productive services of all 
kinds that are owned or controlled by the. various participants m 


economic activity 

Goods are typically produced by the co operation of various 
kinds of productive services, and the special problem of distribu 
tion, m modern terms, is that of the division of this joint product • 
among the different kinds of co operating productive services or 
agents If only one kind were employed, or even if a number of 
kinds were always used in fixed proportions the problem would be 
simple, the value of the productive service (or combination) 
would obviously be the value of the product But the fact that 
goods can be produced by combinations in variable proportions, 
which sets the problem, also affords the solution One type of 
agent can be substituted for another, or the product can be in 
creased 01 diminished a definite amount by varying the amount 
of one factor, all others being held constant This will be clear if 
one thinks of a farm producing, say, wheat and assumes that the 
manager uses the three traditional factors, land, labour and capital 
(embodied in capital goods), however distinguished But using 
increasing amounts of any one factor involves diminishing returns 
It follows that under effective competition the joint product — of 
a whole economy as well as of each single enterpuse — tends to 
be divided up in the proportions which measure the efficacy of 
each factor in increasing the product when the available supplies 
of all the factors in the economy are used in the way that yields 
the maximum total product, measured by the economic demand 
Around the end of the 19th century a number of writers (espe- 
cially Philip Henry Wicksteed) pointed out that the principle 
of diminishing returns, previously applied only to the use of more 
labour and capital on a given amount of land, is reversible and 
quite general m application It governs the competition of dif- 
ferent industries and enterprises for given amounts of all the 
factors, and the historical question whether labour and capital 
really increase faster than the supply of land is a separate issue 
and is to be answered only by observing the facts Hence, under 
given conditions and under free and fnctionless competition, 
the amount of product assigned (in technical terms “imputed”) 
to any particular labourer or other agent or umt is the amount 
which really depends upon the use of that particular agent A 
labourer or other agent counts for more and in effect produces 
more when there is a larger supply of other agents to work with 
him or it The amount earned will of course depend on effort and 
skill and the quality of management, and the real wage or other 
share will also depend on the puces of the final products for which 
the labourer or property owner spends the money income he 
receives The effort of managers (entrepreneurs) to secure 
maximum return for their expenditures for productive resources 
will lead them to buy these m such proportions that at the margin 
equal expenditures secure equal increments to total product 
Any resource will tend to move toward employments where the 
yield — of a dollar’s worth — is highest And the tendency, again 
in so far as competition is free and fnctionless, is to establish 
such pnees that all dollar’s worths of each are of the same value to 
all employers 

This theory, or principle, that every agent tends to get what* 
it produces does not mean that each person gets what he deserves, 
and in fact tells us little about the ethical quality or social desir- 
ability of the result It must be rememberec^that differences in 
respect of training and of opportunity greatly affect men’s pro- 
ductive capacities as workers, and that institutions, especially in- 
heritance, enter into this picture as well as into the ownership of 
property and the opportunity to accumulate And the swift process 
of change 111 technology and demand often robs men of the fruits 
of skill acquired at great cost — and also of the savings com- 
mitted to particular industries In particular, such innovative 
activities as invention and exploration for minerals m!ly yield 
anything from zero to a reward quite disproportionate to the 
outlay in effort or money These facts set the general problem^ 
of profit, and of its ethical significance Finally, even when~ 
a venture is not undertaken on a gambling chance, various im- 
pediments, including the antisocial activities»of jaaqncl^ohsts, pre- 
vent the free mobility of capital and labour from uses of lower 
to those of higher yield The doctrine that rewards tend to be 
proportionate to products is true only as a tendency, but it is 
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highly important as a corrective to the belief that there is little 
or no connection, and product itself (value product), to repeat, 
is no measure or moral desert The social problems raised must 
be ex imined on their merits in terms ot ethical principles and the 
pro’s and con’s of the expediency of political measures Enforce 
ment of equality mav reduce incentive and production, most 
especially the incentive to take the large risks or chances that 
always affect innovations With respect to profit in particular — 
properly separated analytically from both wages of management 
and the yield of investment in fairly safe forms — it must be 
remembered tint 1 prospect of disproportionate gain if success 
ful is necessiry if men are to assume voluntarily the risks of 
loss The final judgment as to ideal right, and the balance between 
that and expediency where they stem to conflict, must be left to 
' that insidious and crifty animal vulgarly called a statesman or 
politician to use a famous phrase of Adam Smith Experience 
seems to show how ever, that considerable taxation of exceptional 
gams is possible without demonstrably affecting incentives As 
just suggested profit, m realistic business usage is a mixed form 
of income contumng elements of interest and of wages for that 
vaguely distinguishable pirt of management activity which may 
be treated as laboui , and both the amount of the owner’s capital 
and the proper rite of interest to allow are also uncertain The 
distinguishing mark of profit is that Us amount is not stipulated 
in any agreement or fixed in an exchange but is contingent upon 
the success of a particular enterprise or undertaking In general 
profit arises from error, or imperfect foresight, on the part of 
the responsible entrepreneui, in making policy decisions or in 
delegating these Lo salaried managers as his agents (in a corpora- 
tion the agents of the voting stockholders as a group) Pure 
profit is the amount left over after making all stipulated payments 
for productive services, raw materials etc , and aftei deduction 
of the going rate of payment for the entrepreneur’s own capital 
and services It may be a negative as well as a positive sum, and 
it is impossible to say conclusively whethei the gains are greater 
or less than the losses in the aggregate for a whole economy Pure 
profit is of course increased in any individual case by greater 
accuracy in the ultimate managerial decisions, and tends to be 
decreased by excessive optimism on the part of entrepreneurs 
The rate of interest has also received much attention in modern 
discussion Controversy was stimulated in particular by the 
publication, m the 1880s of two books bv Eugen Boehm von 
Bawerk, a disciple of KaiJ. Menger He propounded two views of 
interest, both adumbrated a half century earlier in the work of 
N W Senior One is a reworking of the abstinence theory into 
one of postponement or waiting, or discount of the future 
Interest is viewed as the reward or necessary inducement for 
waiting, hence as the measure of the superior attraction of near 
Over remote enjoyment The other view regards interest as the 
yield or productivity of investment due to the greater efficacy of 
more roundabout processes Boehm von Bawerk followed the 
Ricardian notion that capital-goods are produced by labour, or 
^labour and land, it has since heen pointed out that co operation of 
privious'v exi-ting capital is also involved and tint in terms of 
values Clonal reorodiH.es itself and in iddition viclds 1 surplus 
mr fonsiimpt on or further investment Ihc interest nte on 
loam tends to equal thi ratio 01 the vidd nbt uniblc on invest 
meals to their amount , 1 e , 'lie 1 itio of the net lenUl on capital 
goods (af'er provision lor muntunnee and eventual replacement) 
to their cost, and the cost is the \ lint of consumable* goods sacn 
fieed in u'ing produi uv e cap tens to < reate them \\ hen conditions 
change after an investment is nude the capita' which the good 
represents tits vnlut) u me least cost of producing an item 01 
the sane earning power lhe psychology of postponement 
operates by affecting the supply of savings for investment (See 
Capital and Interfst ) Interest is a form in which the yield 
*' of a capital-good (or some parUof it) is paid and received, rather 
thafi a distinct share m distribution, coming from a distinct source, 
the lease oi,a fgfrqjjr building or other piece of property for a 
rental achieves the same general result as its sale coupled with a 
loan, and under perfect competition the choice would be a matter 
of indifference to both parties The theory of Interest is of the 


greatest importance in the general system of value theory, since 
the value of all durable goods bought and sold is immediately 
determined by the capitalization of the expected future income 
This tends to be the same as their cost since no such good will be 
produced, or long maintained, unless it is expected to yield at 
least the going rate on its costs, and if it yields more, new supply 
will lower the rate But errors and unexpected changes in condi- 
tions often for a time cause capital goods to be worth more or less 
than cost (to yield less or more than interest on cost) The dif- 
ference is a profit, or loss 

Methods of Economics — Reference has alieady been made to 
the controversy between the critics and the expounders of ana 
lytical or theoretical economics — allied in its methods and aims to 
the older political economy, even when different in content It is 
essentially abstract and deductive, proceeding from a few general 
principles, such as the laws of diminishing returns and diminishing 
utility, and the uniformity of pnee to all buyers and sellers in 
an effective or competitive market Most of its conclusions can 
be viewed as cases under a general principle of economic be 
liaviour The principle is that resources tend to be allocated 
among alternative modes of use in such a way that they will be 
equally remunerative in all and so will yield the maximum total 
return In another form of statement, it posits an economic man, 
whose behaviour under given circumstances is completely rational 
A free economic order must assume that men actually tend to be 
rational in the use of means — that they try to be, and tend to 
succeed The given circumstances include the wants to be satis 
tied, the resources themselves, and the modes of use or tech 
nology, extant in the society at the time These must be explained 
or treated mainly by other disciplines than economics Any 
science which explains phenomena in terms of measured cause 
and effect must be abstract, economics (by this method) is often 
compared with theoretical mechanics, based on fnctionless condi- 
tions, and the concept of adaptive behaviour in biology is a 
similar principle, since in fact adaptation is always more or less 
imperfect The careful economic theorist does not confuse the 
abstraction of perfectly economic behaviour, or the economic 
man, with actual behaviour of real men, any more than the 
physicist or engineer assumes that friction is absent m real 
machines Applied economics must try to take account of the 
role in business life of error and of motives (good or bad), such as 
prejudice, curiosity and the various forms of the play interest, 
which do not conform to the pattern of economic rationality 
Competition itself, in the psychological meaning, is a noneconomic 
interest The economic interest is merely a striving for efficiency 
in the use of means, whatever means are available, and whatever 
ends are pursued It does operate, at least in modern civilization, 
in a peculiarly regular and predictable fashion, and a conAr unity 
whose policies disregard its principles will suffer loss if not disaster 
But these principles alone do not make it possible to predict the 
course of real events or the results of action They must be filled 
m with data secured by inductive investigation, as well as quali- 
fied to allow for various departures from the behaviour pattern 
of economic rationality 

Ilencc it will be evident that the other methods, or approaches 
to economic data, notably historical research and statistical m- 
vistigation, are not to be thought of as substitutes for sound 
thcorj along the traditional lines, but as complementary to it 
llus is tiue also of social sciences other than history and statistics, 
notably psychology, with or without such qualifiers as social, 
pol 1 Heal, analytic, etc All are needed to supply data and inter- 
pretuiion to put content and definiteness into the valid but 
lugnly abstract laws of economic choice and of market phenomena. 
Without such supplementation economic laws have little value for 
prediction, since the essential factor of wants is not open to sense 
observation and any course of events that occurs can be fitted into 
the theoretical pattern The growing accumulations of numerical 
information covering a wide variety of economic facts, coupled 
with the advance of statistical technique, have heen working a 
notable change in the character and content of economics as a 
whole, without nullifying any of its established principles, but 
giving more knowledge of the actual degree of stability or vari- 
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ability m the relationships in real life Interpretation of records 
covering averages and aggregates and their movements can add 
much to what can be inferred from common sense principles or 
observation of particular cases This does not mean, however, 
that economics will be or can be purely statistical, a new kind of 
political arithmetic The broader the average or aggregate the 
more heterogeneous the data it covers, and these magnitudes 
become subject to limitations similar to those of abstract pnn 
ciples If statistical magnitudes and correlations are to be under- 
stood and intelligently used — in guiding such measures as taxation 
and the regulation of business m the public interest — they must 
be understood through weaving them into the general structure 
of our knowledge and relating them to other things we know 

On the other hand, any brief statement of general principles 
is bound to make economic theories appear thinner and more 
remote from the concrete facts of economic life than they are 
There is a place and a need for all degrees of generality In recent 
decades this need has found increasing expression in the devel- 
oping and spreading study of mathematical economics, in which 
exposition is made accurate and compact by the use of graphs 
and of algebraic formulas In the form of econometrics this 
movement also brings analytical theory into close alliance with 
concrete facts, statistically presented Only by the use of math- 
ematics is it possible to bring together into a single comprehensible 
picture the variety, the complexity, and most of all the inter- 
dependence, of the numerous factors which determine prices, 
costs, output and demand and the wages or hire of productive 
agents The mathematical treatment of economic principles was 
first successfully undertaken by the French economist, mathema- 
tician and philosopher, Antoine Augustin Cournot (Recherches 
sur les principles matliematiques de la thione des nchesses, 
[1838]) Elaborate mathematical formulations of the conditions 
of general economic equilibrium have been worked out, notably by 
Walras ( Elements d’economie politique pure, [1874-77] and later 
editions) and his follower Vilfredo Pareto ( Manuale di economia 
politico [1906] and other works) The pnncipal value of such 
elaborate and abstract systems lies in forcibly reminding the 
enquirer that a change m practically any economic variable has 
direct or indirect effects on innumerable other magnitudes, and 
so preventing him from fatally oversimplifying conceptions of 
economic cause and effect Other writers, notably Alfred Mar- 
shall, adopted an intermediate position Marshall was a competent 
mathematician, but used and advocated the literary form of ex 
position (contemptuously so named by Pareto), relegating the 
mathematics to footnotes and appendices m his monumental 
work He also emphasized the interdependence of economic 
phenomena, but centred his attention on the relations between the 
more’ closely connected factors, the relations of greatest practical 
import, in contrast with system building But his successors, of 
the Cambridge or neoclassical school (notably A C Pigou), were 
impelled to make more direct use of mathematics in their exposi- 
tion, and the study and use of algebra and calculus spread rapidly 
among economists m all countries And, m line with the older 
classical tradition, the science places increasing emphasis upon 
factors which make for change and disequilibrium, as well as those 
making for stability 

Problems of Present Day Economics — Since all general 
principles are necessanly abstract, the more theoretical parts of 
economics cannot be taken to be a complete and adequate account 
of the mechanism of modern economic life They afford service 
able approximations to partial, but important, Aspects of the truth, 
and the study of history and factual data yields other true and 
important generalizations Even in their present imperfect and 
incomplete state the generalizations an economist has at hand 
constitute an organon of proved effectiveness, an instrument by 
means ot which some oi the results of economic changes, whether 
planned or not planned, may be predicted with a fair degree of 
certainty New problems constantly appear and challenge atten- 
tion, as facts change and new interests emerge, and different 
groups of problems have their special literature and engage the 
attention of corps of specialists The most striking and possibly 
the tnost important characteristic of recOit work in economics, 


as contrasted with the older, is its greater realism It does not 
attempt to do without abstract conceptions, but it does attempt 
to take these from the world of affaias, or bring them into line ^ 
with facts 

This trait is conspicuous in the treatment of the two great 
practical problems or groups of problems which have particularly 
forced themselves on the attention of the public and of statesmen 
and economists in roughly the past two generations These prob 
lems centre respectively m the growth of large scale corporate 
business and associations of firms which concentrate power and 
tend to exploit the public through monopoly and high finance 
(and labour problems are related to these), and in the mechanism 
of money and credit commonly held responsible for the recurring 
phenomena of industrial fluctuations or business cycles, with 
their attendant wastes and hardships Depressions and the 
measures taken by different countries for dealing With them, 
in connection with the impact of two world wars, have also in 
tensified interest in international economic relations affecting 
money and capital movements and trade in general, and in tariff 
duties and other devices for controlling it The depression of the 
1930s and World War II generated a world wide movement toward 
state control or planning of economic life, and particularly toward 
use of quotas 011 imports and strict control of foreign exchange, 
and even governmental conduct of foreign trade In none of these 
fields is the ground completely explored or all the issues settled, 
but findings have been reached which appear to have permanent 
value The outcome of the various fiscal and monetary measures 
to which governments have resorted, and the results of the restric- 
tions imposed upon trade and industry have in general been about 
what competent economists predicted, and this 15 true of the ex- 
perience with reparations and monetary stabilization after World 
War I The tendency has been to confirm long established prin- 
ciples, though political considerations have made it difficult for 
governments to learn, or at least for them to apply, the lessons 
taught This fact is especially prominent in connection with the 
perennial issues of protection m international trade, and of infla- 
tion, through cheap money or credit Inflation is tempting as an 
easy way to finance a government at war or under special financial 
stress from any cause and as a way to achieve a bogus prosperity, 
not to mention the fallacy of making capital cheap and lightening 
the burdens of debtors through an abundance of money (But 
inflationary measures may be justified to counteract deflation and 
relieve depression ) ’ 

The general form given to economics by the early classical 
writers was determined very largely by preoccupation with certain 
special types of problems, notably problems of national commer- 
cial policy Recent events have brought this group of problems 
again to the fore and later experience and discussion, while con- 
firming earlier views in a general way, have led to some modifica- 
tion The older economists, in their efforts to dig beneath that 
surface view of economic life which had deceived the mercantilists, 
held that money is merely an instrument or tool They earned 
this idea to extremes, though in some types of pure economic* 
theory today it is found convenient to go still further and assume 
that trade is conducted by barter, without the use of any special 
medium of exchange (all commodities having equally the character 
of money) But the phenomena of inflation and deflation and of 
boom and depression, have forced modem economists to recognize 
that the use of money and credit has important effects 011 the 
character of effective demand and on production and distribution 
Quite naturally, the great depression of the 1930s gave a tremen- 
dous impetus to discussion in this field, and its importance was 
further enhanced by the fear of depression, or boom and Jhen de- 
pression, to follow World War II, and by measures taken or pro- 
posed in this connection A landmark in this discussion was the 
publication, in 1936, of a book, The General Theory of Employ--, 
ment. Interest and Money, by John Maynard Keynes, of Cam- 
bridge university Fuller treatment of these issues is given in 
other articles It must suffice here to note tft5.t Hre-dfscussion has 
at least called attention to one tact The famous “law of the 
market" (often called “Say’s law” from its formulation by the 
great French economist) stating that the demand for any good 
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is the supply ot other goods, and the supply of any one is the de 
mand for others while a truism for a barter system is not valid in 
the short run in a compjpx monetary economy And further, 
the short run may be both longer and more important than is likely 
to be inferred from the orthodox or neoclassical expositions of eco 
nonne theory In emphasizing the nature and conditions of a 
theoretical equilibrium, these writers have tended to undue neglect 
of changes m monetary circulation (hoarding and dishoarding, or 
changes in the quantity of money or substitutes, such as bank 
credit, or its velocity of circulation) and their often serious and 
protracted consequences In particular, it cannot be assumed that 
monetary saving will be followed automatically and immediately 
by investment The funds need not be offered on the loan market, 
and if thev are offered they may not cause a sufficient decline in the 
long-run interest rale to cause real investment, since this depends 
largely on speculative anticipations and these m turn often depend 
more on conjuncture and mass psychology than on definite knowl 
edge and rational calculation of future prospects In consequence, 
production of capital goods, particularly the more lasting forms, 
including durable consumption goods, may decline heavily, and 
unemployment jn these industries will cause shnnkage even in the 
industries producing for immediate consumption 

Even if it is admitted, as it doubtless must be, that if all prices 
were immediately and uniformly responsive to monetary changes, 
this is not what happens in reality In particular, monetary wages 
are "sticky," and are especially resistant to downward movement 
And wages are the largest factor in production costs, and notably 
in the variable and marginal costs which are most influential m 
producers’ planning Thus wage pohey becomes a crucial fictor 
in the problem There is a real danger, even a probability, that 
reduction of wage rates may reduce total disbursement of purchas 
mg power in the field of consumption, which may react seriously 
on the effective investment demand Drastic action m the direc- 
tion of inflation (or reflation, a word that came into use in the 
early years of the great depression) may be the only feasible way 
of counteracting the tendency to a downward spiral The appro 
priate methods and instruments of such action came to occupy a 
large place in the discussion and controversy set in motion by the 
distress of the 1930s and particularly by Keanes and his followers 
and opponents Accentuation of issues in international economic 
policy was another result, which can only be mentioned here, the 
need for any country to protect itself against economic repercus- 
sions abroad runs into measures open to the accusation of export 
mg unemployment, and in the absence of wise concerted interna 
tional action they certainly tend to aggravate the situation 
One of the conspicuous phenomena in recent economics has been 
intensified activity m the field of labour problems, already men- 
tioned as a development consequent upon the labour movement of the 
19th century and after, connected with the growth of large corporations 
and other forms of unified action among business interests Up to 
the last quarter of that century there was little careful analysis of those 
problems, apart from discussion of the general theory of wages under 
some approximation to free competition Now however, there is 
hardly s field of economic inquiry which is more thoroughly cultivated 
or in which there is more controversy it runs into the general problems 
of economic planning and socialism The labour union movement 
and its significance, the pros and cons of collective bargaining, the 
length of the wortflng dav factory legislation, profit sharing, the 
Organization of control within the enttrpuse, labour turnover, the 
legal minimum wage, the prevention and settlement of industrial 
disputes, compulsory arbitiation and social insurance in its various 
forms, as well as the causes of unimploymuit and its possible remedies, 
are all burning issues m both economic science and practical politics 
It fa important to observe that all these practical problems have 
been brought into the scope of economics by the course of change in 
economic and business life , the attention now given to them does not 
mark a change of attitude or generat social position among economists 
The earner thinkers, in response to the conditions and needs of their 
times, at the beginning of the modern industrial era, were primarily con- 
■ - cerned with exploding popular fallacies with respect to the ways in 
which tjie prosperity of the community can best be secured and, with 
that end in view, in showing how the economic activities of individuals 
may work to gether , through the Open market, and be so interrelated 
as to ecmstitiilP ITgreat communal economic mechanism Under the 
circumstances, they were more concerned with what governments could 
not or should not do than with what they could wisely attempt Thus 
they often gave the impression— jn impression which careful study of 


the writings of the ablest of them will dispel— that they regarded that 
mechanism as all-sufficient, needmg neither interfeience nor direction 
on the part of the community While the need for a better understand- 
ing of the theory of the open market organization and better appreci- 
ation of its merits is still present, modern economics tends to strike a 
different note Its tone is less negative , it is more insistent in its search 
for and scrutiny of possible ways of altering for the better the organi- 
zation of the community’s economic life, while remaining on guard 
against the dangers of disaster from unforeseen results of wrong lines of 
action Since almost every gam has its cost, most of the problems re 
solve themselves into a question of a balance of advantage But the 
advantages and disadvantages aie hardly ever purely economic and 
therefore no analysis m terms of purely scientific economics can com- 
pletely dispose of such questions Political, social and ethical ideals and 
issues must also be taken into account, and economists aie showing an 
increased awareness of these broader considerations The economist, 
however, may gauge the general character of the probable effects of a 
specific measure upon production and distribution, and so make it pos- 
sible to discuss the wisdom of any proposed action m the light of its 
probable consequences 

In connection with this shift of emphasis an Important factor is the 
vast accumulation of more — and more reliable — factual data Reliable 
records of economic activities, or at any rate of their results, are now 
brought together and published by governments and by business and 
other private organizations, on a scale which would have excited the 
envy of the earlier economists A much wider range of economic expo 
ricncc Is now available for study and analysis In dealing with this new 
material — in a sense a bv product of the activities which it records — 
economics is impelled toward a more realistic and concrete view It has 
to deal with economic events in the forms in which they actually occur, 
and to search for the systematic relations which run through the mass 
of real events But although the interests of economics have become 
more varied and conciete, and although its conceptions have become 
better adapted to handling the facts of economic life as those facts pie- 
sent themselves, economics remains a political or social science and also, 
in the old sense as well as new senses, a theoretical discipline Particular 
findings or tenets have been discarded and replaced, or fundamentally 
restated, and sweeping additions have been made But the general pic- 
ture of a scheme of communal economic life remains a picture sufficiently 
ordered to be useful for analysis and prediction, though imperfect 
enough to give point and purpose to its continued study, elaboration and 
refinement, in spite of changes of viewpoint and of method 
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ECONOMICS, PRIMITIVE Comparatively little is known 
about the economic organization of savage peoples Being appar- 
ently one of the simplest and least interesting aspects of their 
social life, it has been the last to receive attention from the 
anthropologist, though m reality it presents complex problems of 
vital concern for native welfare Most of our knowledge of 
the principles of savage economic life is due to the work of 
German scholars The earliest studies m economic anthropology 
were largely of an evolutionary nature, attention being concen 
trated on the somewhat barren aim of fitting phenomena into 
schemes of stages of progress and constructing theories of de 
i elopment from one stage to another Best known of all is the 
Dreistujenschema, the three stage scheme of society by which 
mankind, having first lived as hunters and fishers, advanced 
through the pastoral grade of existence to attain the state of 
agriculture, which represented the final achievement of primitive 
industry This scheme of the economist Friedrich List persisted 
for several decades, though the idea of a universal course of 
e\ olution for all mankind soon disappeared Rival theories, as 
that of the barter, money, credit periods of development of Bruno 
Hildebrand, were also advanced In time the old three stage 
pattern of economic progress was abandoned, owing to the de 
structive criticism of geographers such as Friedrich Ratzel and 
anthropologists like Eduard Hahn Other schemes of classifica- 
tion of culture, associated with the names of Hahn, Ernst Grosse, 
Alfred Vierkandt and Heinrich Schurtz, came in rapid succession, 
but the value of such work lay m the collection of data and the 
incidental analysis of native economic conditions — as in Hahn’s 
distinction between hoe-cultivation and agriculture proper with 
plough and domesticated animals — rather than in the actual 
theories propounded 

The writings of Karl Bucher, by drawing the economy of primi- 
tive man into relation with that of our civilization, have done 
much to provoke interest m the subject His classification, how- 
ever; of all savage economic life as being either a selfish indi 
vidual hunt for food or at best a sharing of goods within the 
closed circle of the household, does not conform to the facts as 
now known, nor do his theories of the development of exchange 
from the custom of giving presents and the origin of work m 
plav find much modern support 

Exponents of the kulturhtstonsche method in anthropology, 
notably Wilhelm Koppers, have also laid due stress on the eco- 
nomic factor as a prime determinant of culture But their study 
of economic life is made subservient to their attempt to establish 
certain theories regarding the history of mankind which involve 
a hypothetical scheme of kullurkretse or stages of culture This 
interest in the problematical origins of native custom has led to 
a neflkt of its real place in native life 

Studies by such writers as M Marcel Mauss, Prof Richard 
Thumwald and Dr Bronislaw Malinowski have done much to 
retrieve the position The attempt to establish evolutionary 
sequences has been discarded, and the imagined history of insti- 
tutions left on cue side Primitive economic organization is 
studied for its relation to the existing social mechanism, for the 
ends which it serves in the present, not for what it may have 
been in past ages In short, the “functional method” of inquiry 
is employed The institution of the exchange of gifts, for ex- 
ample, is* shown to be part of the native economic system, not in 
virtue of being a transition stage from gift making to trade, but 
because it satisfies certain practical needs and allows for the 
expression of social sentiments — ideas of rank, prestige, liberal- 
ity and fulfilment of obligation Recent work of tins type m prim- 
itive economics has thrown light upon such questions as the 
character of leadership in native labour, the social stimuli in- 
volved, the part played by co-operation, the nature of economic 
reward, the action of the principle of reciprocity m exchange, the 
value of magic in industry, and the influence of wealth upon 
chieftainship and rank 

Such problems are concerned with vital issues, and the in- 
vestigator here is grappling with the reality which lies at the 
foundation of the life and work of the native Such study, apart 
from its interest to the Economic historian in ^throwing light on 


the nature of less developed forms oftrates the land eastw ird 
practical value An adequate knowledge ’ for a distance ot about 
ization of a native people is essential hpfon. and river on which is 
trade with them, utilize their labour, secure gult and its northern • 
political affairs, or preserve them from th numerous estuaries 
contact with white civilization the Estero Salado 
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ECONOMIZER An important adjunct to a steam generat nel 
plant Instead of being allowed to escape to the chimney dire£° 
from the furnaces, the waste gases are led through passages in 
which are placed sets of vertical 
tubes Water passes through the 
tubes and the heat of the gases 
raises it to a useful temperature 
for various purposes, not merely 
to supply the feed for the 
boilers, but also for supply where 
a large quantity of hot water 
is required, as in laundries, 
hotels, breweries, dyeworks and 
so on At the same time, strains 
on the boiler plates and parts 

1 through exposure to an inflow of 

Diagram to show passage of c °ld water are prevented Scale 
waste gases from boilers which trouble in the boiler is also 
ARE made to heat water in greatly reduced, because the scale 

ECONOMIZER BEFORE ESCAPING BY f orms , nstead lnslde the econo 

CH1MNEY mizer tubes, and these are readily 

cleaned About 15% to 20% of coal is saved on the installation 
of an economizer Evidence of this is found in one example of an 
economizer for which the gases leave the boiler at 650° F , the feed 
water entering the economizer at 100 0 F leaves it at 27 2 0 F , re 
ducing the temperature of the gases to 330° F The Green econ 
omizer consists of a number of vertical cast-iron tubes, 43^ in 
external diameter, made up in sections, ^nd connected with branch 
pipes at top and bottom The outside of each tube is kept clean by 
encircling scrapers, which travel slowly up and down all the time, 
actuated by automatic mechanism at the top The soot falls into 
a pit for convenient removal There is also a horizontal type of 
economizer which is mounted above a water tube boiler In some 
designs of economizers tubes with gills are used, to obtain the 
maximum heat transference, and the soot is cleaned off by steam 
blowers 



ECONOMY, the thnfty management of the financial re- 
sources of a household or of an individual, hence a “saving,” nq*. 
only of money, but of time, labour or effort, and generally, the 
least expenditure of means to attain a required end “Economy” 
is also used in theology in such expressions as “Mosaic” or “Chris- 
tian economy” as a synonym of “dispensation," for the adminis- 
tration of the world by God at particular times or for particular 
races From the meaning of organization or administration of a 
house or State the word is applied more widely to the ordered 
arrangement of any organized body, and is equivalent almost to 
“system”, thus the “economy” of nature or of animal or plant 
life may be spoken of “Political economy” is the science dealing 
with the production, distribution and consumption of wealth (see 
Economics) 


ECORSE, a village of Wayne county, Mich , U S , on the 
Detroit river, 7 mi S S W of Detroit It is served by the Detroit^ 
Toledo and Ironton, the Michigan Central and the New York 
Central railways The population was and was 

13,209 in 1940 by the federal census It is an industrial suburb 
of Detroit The village was founded about 1812 and was incor- 
porated m 1902 
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, iioin it sufficiently to constitute 

lU’"' 2,* r " <- H\ i n 01 ISM ) The patient in ecstasy 

n % nation like the cataleptic, apparently quite 

rr ^ on nv iking there is i distinct recollection of 

„scd during this period More frequently there is 
^notional excitement which nnv find expression in lm 
oned utterances, and in extravagant bodily movements and 
gesticulations Ecstasy usuall} presents itself is a kind of tern 
porary religious insanity, and has frequently appeared as an 
epidemic It is well illustrated m the celebrated examples of the 
dancing epidemics of Germany and Italy in the middle ages, and 
the Convulsionnaires of St Medtrd at the grave of the Abbe Tans 
in the early part of the i8th century, and m more recent times 
his been witnessed during periods of religious revivalism (See 
also Insanity and Neuropatholocv ) 

ECUADOR (officially La Republics del Ecuador), a republic 
ot South Amenci, bounded on the north and northeist by 
Colombia and Peru, on the east-southeast and south by Peru, 
and on the west bv the Pacific Ocean The northern boundary 
(about 68o mi ) begin., on the Pacific coast at the mouth of the 
Rio Mataje, i° 30' N and ascends this stream to about x° iS' N 
where it crosses the ridge into the Rio Mira The boundary 


contour from the Colombian to the Peruvian border bounds the 
Andean region on the east 

The width of this mass from base to base varies from a mini- 
mum of 73 mi (Bucay to Macas) to 1 maximum of 1S3 mi (Zapo- 
tcllo and Santiago) The average width is about 100 mi (Sto 
Domingo de los Colorados Tena, 1,680 ft ) The longitudinal 
profile of the Andean summits from north to south, coinciding 
with the watershed between the Atlantic and Pacific varies from 
20 577 ft in Chimborazo to about 6, goo ft in the south near the 
Peruvian boundary 

That portion of the Andes from about 2“ S to the Colombian 
frontier is characterized by lofty volcanic peaks, many covered 
with perpetual snow and ice, some ictive Beginning with Cumbal 
(15 630 ft ) and Chiles (15 577 ft ) just north of the Colombian 
boundary, the most important are \anaurcu (14,878), Cotocachi 
(16292), Imbabura (15,026), Mojanda (14,038), Cayambe 
(19016! Saraurcu (15,341), Pichmcha (15,423), Antisana 
(18,714), Cotopaxi (19344), Corazon (15,718), Ihmza (17,405), 
Quibndana (16,004!, Canhuairazo (16,496), Chimborazo (20 
577), Tunguragua (16,512), Altar (17,457) and Sangay (17,454! 
These are irregularly distributed on a basal plateau and viewed 
from a great distance each volcanic unit is only a small mass 
having a prominence of but 3 000 ft or 4,000 ft above the general 
level of the upland Antisana, for example, can be described as a 
mass about 4 mi in diameter at its base and rising from an ele 
vation of 15,000 ft to 18,714 ft above the sea 

In the volcanic part of the Ecuador Andes the streams flow 
in old valleys often several miles wide filled with hundreds of 
feet of ash and lava The streams are therefore rejuvenated and 
flow in narrow canyons with steep walls 

The streams of the Andean highland region are all toirential 
and flow both to the Atlantic and Pacific The largest drainage 
basin on the Andes is the Pasta/a system, which is composed of 
the south flowing Patate and the north flowing Chambo The 
longitudinal valley in which these flow is about 100 mi long (The 
two streams unite at the middle of this section near Banos 


ascends this stream to the confluence with the Rio San Juan, 
ascends the latter to its source, crosses the summit of the Andes 
in about 0° 45' N and then descends the east slope of the Andes 
via the Rio Carchi, crossing to the Rio Aguarico and descending 
this to o° ’3' N where it crosses to the Rio San Miguel and 
descends this stream to the confluence with the Rio Putumayo m 
long 75 0 52' W of Greqiwich It then turns southwest over 
land to the top of the divide between the Rfo Putumayo and Rxo 
Aguanco, about 0° 4' S and 76" 15' W a surveyed distance of 
about 310 mi from the Pacific Trom this point the boundary 
has been disputed by Peru A protocol was signed at Rio de 
Janeiro, Braz, in 1942, providing for the demarcation of a new 
frontier between Ecuador and Peru, but the new boundary was 
still not completed ten years later The area of Ecuador, not m 
eluding the Galapagos Islands (q a ) with 3,029 sqmi, was ex- 
pected to come to approximately 100,600 sqmi 


(6 000 ft ! to form the Pastaza and eventually reach the Amazon 
To the north of the Patate Chambo basin, about 40 mi of the 
upper part of the Guallabamba is in a valley which has the same 
north south trend as its neighbour to the south These two units, 
totalling a length of 140 mi in the most populous part of Ecuador 
and separated by an east west divide of an elevation of only 
11,650 ft form a strikingly narrow, longitudinal depression and it 
has been customary to refer to the higher portions of the Andes 
to the east and west of this as the eastern and western cordillera 
But the Andes are so narrow in Ecuador that it seems best to 
recognize them as one mountain mass The Mira in the north 
flows to the Pacific and has a considerable portion of its drainage 
on the Andean highlands This is often referred to as the Ibarra 
basin 

The Andes of southern Ecuador are pretty well and irregularly 
cut up by both Pacific and Atlantic tributaries whose headwaters 
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Andean Region — Ecuador is largely mountainous It is 
traversed from north to south (500 mi ) by the Andes mountains 
(maximum elevation Chimborazo 20 577 ft ) The lowest divide 
iR the cordillera, 6,888 ft is on the Peruvian boundary 
The Andes are n irrowest m Rcuadoi which is divided into three 
regions the Andean highlands, the coastal region between the 
Andes and the Pacific, and the Amazon region, or Onente, on the 
east of the high Andes The Andean region ends on the west m 
elevations of about 1 ,500 ft above the sea In the south, around 
the GqlStttf Guayaquil there is only a narrow belt of low coastal 
region From a point a few miles east of Guayaquil, however, 
to just south of the equator, the Andes terminate along the east 
'side of the Guayas basin A hue from the head of the Guayas 
basin at Sto Domingo de los Colorados on the Rio Toachi north 
to a Few mikjugjs^oyjan Lorenzo terminates the western bound 
ary of the Andean region in Ecuador On the east, however, the 
base of the Andes may be taken at points such as Macas (3,580 
ft j and Mm (3808 ft ), In general the 4000 ft unbroken 


are interlocked Among the mam streams of the former class are 
the Paute, the Zamora and the Chmchipe To the latter belong 
the Naranjal, the Jubones, the Tumbez and the Catamayo There 
are no large lakes m Ecuador 

All of the Andean highlands with the exception of the eastern 
and western slopes are treeless and highly suitable foi* agricul- 
ture The forests of the east and west slopes are nearly unin- 
habited The central part of the Andes which is also the most 
elevated and has the best climate has such cities as Ibarra (q v ), 
Quito (q v ), Latacunga (q v ), Ambato (q v ), Riobamba, Cuenca 
(q v ) and Loja 

Pacific Coastal Region, — The coastal region forms an area 
in places 115 mi wide extending from the Andes to the Pacific and 
from the Peruvian boundary m lat 3° 30' S to Colombia, x° 30' 
N This is mostly lowland formed of the basm of the Guayas 
and the coastal plain but m the southeast is a mountainous ndge 
called the cordillera de Colonche which is narrow and in the 
form of a half circle extends from near Guayaquil where it is 
named cordillera de Chengdu, to just south of Puerto Viejo 
where it is tilled cordillera de Puca It is about 84 mi, long and 
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sometimes reaches 2,600 ft altitude 

The montaiiai de Cojtmies in the western part of the prov 
ince of Esmeialdas, lie between the Pacific md the Rio Quminde 
These “mountains” are a narrow ridge about 35 mi long and 
reaching 1,000 ft altitude Just southeast of the town of Esmer 
aldas is a narrow ridge called montaiias de Atacames It is 
about 20 mi long and its summits attain an elevation of nearly 

1.000 ft above the sea 

Scarcely anything is known of the coastal region between the 
rivers Esmeraldas province is supposed to be a tableland having 
summits of about 1,000 ft elevation and valleys dissected to 
nearly sea level The Guayas mer and its tributaries form a 
large part of the coastal region The river is in part an estuary 
extending north from the Gulf of Guayaquil and is the largest 
navigable stream on the Pacific coast of South America At 
Guayaquil to which seagoing vessels ascend it is about 2 mi wide 
The river rises near the equator, and its main tributaries are 
the Daule, the Vinces, Rio Zapotal and Rio Chirabo, all navigable 
on their lower courses and having extensive swamp areas 
Steamboats go regularly from Guayaquil up the Rio Bodegas to 
Babahoyo 80 mi above Guayaquil and for 40 mi up the Dai dp 
The navigable channels of the Guiyas and its tributaries are com 
puted to be 200 mi long, the drainage basin is said to cover about 

14.000 sq mi The second large river system of the coastal 
region is the Rio Esmeraldas, which like the Guayas has tribu- 
taries whose sources are in the snows of the Andean highlands 
The Rio Esmeraldas is formed by the Guallabamba and Blanco 
about 42 mi from its mouth and discharges into the Pacific at r° 
N and 79 0 40' W through a narrow and precipitous gorge The 
most northerly important coastal nver system is the Santiago, 
formed by the Cayapas and the Santiago The Cayapas is navi 
gable by canoe for a long distance, the Santiago for only a few 
leagues above its junction with the Cayapas Below La Con- 
cepcion, the Santiago is a broad, deep stream Near its mouth it 
divides and forms many islands, chief of which are La Tola, Santa 
Rosa and San Pedro The Mira, north of the Santiago, forms 
for a part of its course the boundary between Colombia and 
Ecuador 

Bays — The coast extends from about i° 30' N and 78° 52' W 
to lat 3° 30' S and curves westward to 81° W Most promi- 
nent headlands are La Puntilla, Cabo de San Lorenzo, Cabo 
Pasado and Punta Galera The bays are commonly broad inden- 
tations with the exception of the gulf of Guayaquil, and the rivers 
discharging mto them are generally obstructed by bars so that the 
small ports of the coast do not afford much protection to shipping 
The most northerly of these bays is Anc6n de Sardinas, lying south 
of the Mira delta The head of the bay is fringed with islands and 
reefn behind which is the mouth of the Mataje, the boundary 
between Colombia and Ecuador, and that of the Santiago The 
small bay of San Lorenzo would form an excellent port terminus 
for Quito The coast for about 80 mi E and W of the mouth of 
the Esmeraldas consists of rocky promontories and of high cliffs 
broken here and there by short river ravines The Esmeraldas 
has a wide mouth with islands and shoals constantly altered by 
the swift current The port of Esmeraldas is on the left bank of 
the river As the mouth is obstructed by a bar and the river 
current is swift, the anchorage for ships is outside in an open 
roadstead with slight protection Between Cabo Pasado and Cabo 
de San Lorenzo is a broad indentation in which is the Bahia de 
Caraquez, a small bay, now the terminus of a railway which runs 
inland 47^ mi to Chone The southern portion of the broad in- 
dentation is called Bahia de Manta and on this is a small port 
served by a railway extending inland 37 mi to Santa Ana The 
Bahia de Santa Elena is formed by a broad curve from Punta 
Ayangue to La Puntilla At Salinas a small settlement on the end 
of the point “I# Puntilla” is the landing place of the All-America 
cable A pipe hne terminates on the shore east of Salinas bringing 
petroleum from the wells of the Anglo-Ecuadoriaa Oil Co , situated 
on the south coast of the peninsula Ships anchor with little pro 
tection in the roadstead between Salmas and Ballemta The gulf 
of Guayaquil is the largest on the Pacific coast of South America 
Its mouth is 140 mi wide between La Puntilla on the north and 
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Cabo Blanco on the south and it penetrates the land eastward 
with a slight curve northward at its head for a distance of ibout 
100 mi , termin iting in the Guayas estuary and river on which is 
the port of Guayaquil The upper cndof the gulf and its northern » 
shores are fringed with swamps through which numerous estuaries 
penetrate for some distance inland Of these, the Estero Salado 
west of the Guayas, formed of many shallow tide water channels 
penetrates as far inland as Guayaquil, but is used only by canoes 
Near Guayaquil in the Estero Salado is good bathing The upper 
end of the gulf of Guayaquil is filling up with the silt brought 
down from the Andes It is divided midway by the laige island 
of Puna, at the eastern end of which is the anchorage for steamers 
too large to ascend the Guayas The steamship channel passes 
between this island and the Peruvian coast and is known as the 
Jambeli channel The Morro channel west of Puna, is obstructed 
by shoals and is dangerous for shipping In the Jambeli channel 
on the southeastern shore of the gulf is the small port of Puerto 
Bolivar, serving Machala and the Zaruma mining district 
Islands — There are few islands off Ecuador, and only one of 
any considerable size that of Puna in the northeast part of the 
Gulf of Guayaquil This is 29 mi long by 8 mi to 14 mi wide 
Puna generally is low and swampy and its shores, except on the 
east, are fringed with mud banks It is densely wooded, in marked 
contrast to the opposite Peruvian shore and is unhealthy the 
greater part of the year It has a population of about 3,000, about 
800 living in the village of Puna at its northeastern extremity 
Pilots are taken on there to ascend to Guayaquil Twelve miles 
southwest ot Puna island and 80 mi from Guayaquil is Amortajadi 
(or Santa Clara) island, whose tesemblance to a shrouded corpse 
suggested the name which it bears It rises to a considerable 
elevation, and carries a light 256 ft above sea level There are 
some low, swampy islands, or mud flats, covered with mangrov t 
thickets, in the lower Guayas, but they are uninhabited On the 
coast north of the Gulf of Guayaquil there are only two small 
islands of more than local interest The first of these is Salango, 
in x° 35' S , which is about 2 mi in diameter and rises to a height 
of 524 ft It is well wooded, and has a well sheltered anchorage 
formerly frequented by whalers in search of water and fresh 
provisions The next is La Plata, in i° 16' S , which rises to a 
height of 790 ft , and has a deep anchorage on its eastern side 
where Drake is said to have anchoied in 1579 to divide the spoils 
of the Spanish treasure ship “Cacafuego ” The Galapagos Islands 
(qv) belong to Ecuador, and form ^ part of the province o* 
Guayas 

The Amazon Region — The region east of the Andes moun- 
tains or the Amazon region is called the Oriente and is entirely 
forested It begins at the eastern base of the Andes mountains 
which may be taken at about 4,000 ft above the sea, and the 
southeastern portion of the region was involved in the frontier 
dispute with Peru (see above on boundaries) 

The land surface m general slopes eastward, at first rapidly until 
at about 850 ft above the sea it becomes a part of the Amazon 
lowland Very little is known of the mterstieam areas Immedu 
ately east of the Andes the general surface is deeply dissected by 
nvers, but m a measure as one proceeds eastward the land sur- 
face tends m general to meet the level of the rivers Near the 
Andes are here and there mountainous masses like the volcano 
Sumaco (12,490 ft above the sea) and the cordillera Galeras 
which m reality belong to the Andean region for they are con 
nected to the Andes by the 4,000 ft contour A few detached 
mountain masses such as the Lumbaki mountains on the equator 
m longitude 77 0 20' west of Greenwich are known to exist and 
doubtless others will be discovered later 
The main rivers of the Oriente originate on the Andes All 
flow into the Atlantic and those whose sources are in the Andes 
emerge m great gorges on to the Amazon lowland They are tor 
rential and not navigable till they reach a low elevation when the? 
suddenly become navigable, not only for canoes, but for launches 
and steamers m ^ 

This uppermost point of navigation, or faCime is clearly 
marked The streams for about 100 mi east of the Andes are 
torrential and full of rapids Their courses m this part are usually 
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“braided i e , choked with debris from the Andes so that there 
are man> channels ind is] inds The beds ere of boulders which 
decrease in size cist\\arcl r At the fall line whieh on the Rio 
Napo for example is 850 ft above the sea in longitude 77 0 00' 
W of Greenwich, and about 3,000 mi from the Atlantic, the 
braided character disappears and the nveis become deep sluggish 
and wide, with low mud banks 

Tributaries — The streams are all trihut mes of the Amazon 
( q v ) divided into two classes, those which rise in the Andes and 
those which have their entire courses east of the mountains In 
the first class are the Rio Napo, Rio Pastaza, Rio Santiago and 
Rio Chmchipe To the second subdivision belong the Rio Tigre 
and the Rio Moroni The Rio Napo, the tributaries of which rise 
on the Andean slopes from Cotopaxi north to TulcAn, is the largest 
of these rivers Its total length is about 700 mi and it enters the 
Amazon at about 385 ft above the sea, in lat 3 0 20' S and 
long 72° 40' W of Greenwich From the village of Napo near the 
base of the Andes where it has an elevation of 1,580 ft above the 
sea, it descends m 90 mi to an elevation of about 900 ft above the 
sea, at the mouth of the Rfo Coca From there it drops 515 ft 
in about 464 mi or about one foot per mile In the stretch between 
Napo and the mouth of the Rio Coca, the river is shallow and 
canoes can be used but going upstream against the current and 
with bad rapids, it is slow work, about ii mi per hour The de 
scent from Napo to the mouth of the Coca is done by canoe and 
by shooting the rapids, m two days, t e , at the rate of about 5 mi 
per hour At the mouth of the Coca, the Napo is about 1,500 ft 
wide, at its mouth it is nearly one mile wide Steam launches 
can ascend to a point several miles above the mouth of the Rio 
Coca The principal tributaries of the Napo are the Aguarico and 
the Coca from the north, and the Curaray from the south The 
Coca unites with the Napo 111 lat 0° 30' S and long 77 0 oo' W of 
Greenwich and is about 150 mi long This over was explored by 
J H Sinclair, who found that at Papallacta it is about 10,333 ft 
above the sea and at Baeza 20 mi farther east, 5,863 ft having 
a fall of about 223 ft per mile in this distance, a total of 4,470 ft 

I he main tributary of the Napo from the south is the Rio 
Curaray This stream rises east of the Andes 18 mi north of 
Canelos, m hills about 2,000 ft above the sea It is about 400 mi 
long and joins the Napo about 143 mi from the Amazon Near 
its headwaters it is a creek with a serpentine course and it is 
described as having this feature all the way to its mouth It is 
said to be navigable on account of its sluggish current as far as 
Canomco, about 300 mi from its confluence with the Napo Sin 
clair crossed it in 1921 in long 77® 40' W of Greenwich and gave 
its elevation there as 2,000 ft above the sea with a fall of about 
5 ft per mile 

The Rio Pastaza which is about 450 mi long enters the Amazon 
at a point 76° 20' W of Greenwich and about 4° 55' S lat The 
upper portion of this river, 127 mi long hes on the Andean high 
lands and has been described above as far as Mera, 3,808 ft above 
the sea where the river enters the Amazon lowland From Mera 
■the nver drops at the rate of 40 ft per mile to the mouth of the 
Rio Pindo (2,700 ft above the sea), where it is still a tor- 
rential stream Apparently the river is not navigable for canoes 
above Andoas, a settlement about 68 mi below the Pmdo, for the 
usual route of Indians and travellers eastward leaves the Pastaza 
near the mouth of the Pmdo, to proceed overland to Canelos 
(1,690 ft above the sea, in lat r° 35' s and long 77° 45' w of 
Greenwich; on the Rio Bobonaza where canoes are i- Urw. to Its 
confluence with the Pastaza at Andoas, 3 point about 216 mi from 
the Amazon It is said that boats of a draught not exceeding 4 ft 

may ascend about no mi from the Amazon 

“ftie Tiigre is an affluent of the Amazon and rises east of the 
Andes Its length is a little over 400 mi It joins the Amazon 
. i n 7 £ 55 , of Greenwich and in 4° 20' S lat It is navigable 
Tor boats drawing 6 ft at high water from the confluence of Us 
tributaries, the Cunambo and the Pmtuyacu, to its mouth, a dis 
tance of abon^jg mi. About 104 mi from its mouth it receives 
the Rio Coroentes, an affluent from the west which is navigable 
!w b0Ut ,0 ° The Rio p “cacuru joins it from the north 
about 1 52 mt from its mouth arid this latter stream is navigable 


it is said for about 37 mi above its mouth The width to the 
mouth ot the Cornentes is 650 ft to 980 ft and its depth from 
25 ft to 30 ft The current is said to flow at about 1 jr mi per hour 
The ascent of 400 mi can be made in about 67 hr , there being only 
two bad places, the Island of Tacuma and at Piedra Lisa 
The Morona is an affluent of the Amazon, whose course is 
also entirely on the lowlands east of the Andes Its sources are 
said to be in the Rio Cumasi and other streams north of Macas 
at elevations of about 4,000 ft above the sea Its length is about 
340 mi It joins the Amazon at 485 ft elevation in longitude 
77° 02' W of Greenwich and 4 0 45' S lat It is a meander 
ing river and at 243 mi from its mouth is only 660 ft above the 
sea, 203 mi farther down its elevation is 515 ft and the fall is 
thus only 144 ft m 203 miles From there to the mouth, 41 mi , 
the drop is only 30 tt It is navigable from its mouth to the Man- 
hauasisa, 3 to mi upstream at all times and for two thuds of its 
length by steam launches drawing 4 ft Its depth is from 40 ft 
to 50 ft and its width from 260 ft to 490 ft 
The Rio Santiago empties into the Amazon in 77° 38' W of 
Greenwich and 4 0 25' S lat at an elevation of 580 ft above the 
sea Its mouth is just above the Pongo de Manseriche Its total 
length following the tributary Rio Zamora is 281 mi , the Rio 
Zamora being 150 mi long From Macas, 3,580 ft above the sea, 
on the Rfo Upano, to the mouth of the Santiago, 580 ft elevation, 
the distance is about 182 mi and the drop 3,000 ft , te , about 
16 ft per mile 

The Rfo Chmchipe is about 88 mi long and is almost entirely 
in the Andes It joins the Amazon in 5° 27' S lat and long 
78° 32' W of Greenwich at an elevation of about 1,209 it 

(J H Sr , X ) 

Geology — The Andes reach great heights in Ecuador, where 
they include several lofty volcanic peaks The volcanoes are of 
Tertiary or later origin and are most numerous in the northern 
half of the country Cotopaxi, Chimborazo and Cayambe are vol- 
canoes that nse more than 19,000 ft above sea level, and these 
and other snow covered and ice capped peaks form the culminating 
points of the mountain mass This has been divided into the 
Eastern cordillera, composed of gneiss, mica schist and other old 
crystalline rocks, and the Western cordillera, composed of por 
phyntic eruptive rocks of Mesozoic Age and of Mesozoic sedi 
mentary beds, mainly Cretaceous Between these ranges are recent 
deposits that contain plant remains Northward this depression is 
m large part filled with lava, tuff and agglomerate from the vol- 
canoes, which stand either upon the folded Mesozoic beds of the 
Western cordillera, on the old rocks of the Eastern cordillera or 
on the floor of the depression The lavas and ashes are mostly 
Andesitic Ecuador is more subject to volcanic disturbances than 
any other South American country, excepting perhaps Chile? * 

The mineral resources of Ecuador have been only slightly de- 
veloped Gold, mercury, copper, iron, silver and lead are mined 
Platinum was discovered in the Santa Elena peninsula, north of 
Guayas Gulf The largest development is that of gold, centring 
around Zarutna in the province of El Oro Some sulphur deposits 
exist m the Pichmcha and Chimborazo districts, and in the 
GalApagos Islands There is coal in the interior of the republic 
Ecuador has important petroleum fields the coastal region of 
the Santa Elena peninsula, the Amazon country m the east and 
the Andean plateau (G McL Wcf, X) 

Climate —Were it not for its lofty mountains and the Hum- 
boldt current the climate of Ecuador would be entirely tropical 
for it is traversed by the equator But, inasmuch as the elevations 
extend from sea level up to 20,576 ft , the climates vary from the 
tropical of the lowlands east and west of the Andes, through the 
temperate of the higher slopes, to the Arctic climate of the peaks 
of Chimborazo, Cayambe, Antisana, etc 
The tropical lowlands are along the Pacific coast and the tribu- 
taries of the Amazon, east of the Andes The former are com- 
paratively diy, the latter extremely humid because of the Atlantic 
trade winds m their southwestern course across the low and ex- 
tremely wet basin of the Amazon 
The Pacific coast is one of transition between the arid climate 
of the coast of Peru to jhe south and the northerly humid one of 
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Colombia The former climate is caused mainly by the presence 
of the Humboldt current which flows from the coast of Chile 
north, and the latter by the warm south flowing wateis of the 
Central American current These two currents, with a difference 
of temperature of from 6° to 8° F , meet off the coast of Ecuadoi 
and flow west to the Galapagos Islands Only at rare intervals is 
their relative stiength altered, as in 1925 when the Central 
American current flowed farther south than had ever been known 
and the Humboldt current appeared to be missing entirely Conse 
quently the deserts of Peru and of southern Ecuador were visited 
by large quantities of rain for the first time in many years 
Under normal conditions, the inner shores of the Gulf of 
Guayaquil, the island of Puna, the valley of the Guayas and all 
the coast of Ecuador north of Cape San Lorenzo have consider- 
able rainfall, while the coast from the Santa Elena peninsula 
north to Cape San Lorenzo, including the island of La Plata, is a 
region of scanty rainfall From Cape San Lorenzo south there 
appear to be four climatic provinces In the Montecnsti region 
the climate is normally semiarid but the hills receive a typical 
heavy Scotch mist In the cordillera de Colonche, a ridge about 
1,800 ft high south of the above region, there is more humidity 
and very thick vegetation In the Santa Elena peninsula there are 
no hills and the climate is extremely and Finally along the shore 
of the Gulf of Guayaquil southeast from Santa Elena the climate 
is tropical with luxunant and profuse vegetation The Santa 
Elena climate is characteristic of the and type 

There seems to be a clearly marked division in the Pacific 
coastal region into cooler months from July to November and 
warmer months the rest of the year The tropical region east of 
the Andes is the zone of greatest rainfall 
Flora — The flora varies from that of the tropics to that of 
icy mountains, from vegetation characteristic of humid and arid 
regions on the Equator to lichens on the snows at 18,400 ft 
above the sea Corresponding to the broad chmatic divisions the 
vegetation is classified into five types (1) that of the and 
regions on the low-lying Pacific coast, (2) that of the humid 
regions on this same coast and in the low lying Amazon region 
east of the Andes, (3) that of the forests on the eastern and 
western slopes of the Andes up to about 10,000 ft altitude, (4) 
that of the so called '‘cereal” zone, a treeless region on top of the 
Andean plateau, and (5) the pdramo or Alpine region which 
terminates in the region of perpetual ice and snow Because of 
this great diversity of climate, the flora of Ecuador is exceedingly 
rich, and species before unknown from this region are constantly 
being discovered J N Rose raised the number of known species 
of cacti from 12 to 30 AS Hitchcock studied the grasses which 
extend in great diversity from the lowlands to the snow line 
W Popenoe described about 100 species of fruits Ferns are abun- 
dant and of many types ranging from the filmy ferns of the fog 
covered forests to the giant tree ferns of the tropical valleys The 
genus Eupatormm occurs in many forms, more than 50 species 
being reported Numerous species of the heath family are found 
in the forested mountains and the high pdramos 
Among the more common economic plants are the corozo or 
ivory-nut palm ( Phytelephas macrocarpa), which furnishes vege 
table ivory for manufacturing buttons, the cacao tree (Theo- 
broma cacao), from which the cacao bean is gathered, the hbre 
plant Carludomca palviata (not a palm), used for making 
Panama hats, the balsa (g v ) tree or corkwood ( Ochroma la- 
gopus), furnishing the lightest timber in the world, and the 
cinchona tree which yields quinine Wheat grows at elevations 
of from 4,500 ft to 9,800 ft and barley up to 11,500 feet More 
than 100 kinds of useful woods have been described 
Mammals — While in general mammals are comparatively 
scarce, according to G H H Tate they are represented by a 
very wide range of species In the forests east of the Andes the 
Primates are numerous, but on the west coast only three genera 
occur spider monkeys, howlers and capuchins The Carnivora 
include the jaguar, puma, ocelot, foxes, weasel, tayra, otter, 
skunk, gnson, racoon, coatimundi and kmkajou The Ungulates 
comprise the tapir, two kinds of deer and two sorts of peccaries 
Among the rodents are the amphibious capybara (east of the 
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Andes), pica, agouti and the rare Dmomys, the smaller forms 
include squirrels, rabbits, tavies and numerous rats and mice 
There are numerous species of bats, including the bloodsucking 
vampire Representatives of the sloths anteaters and armadillos * 
are not rare The opossums, with half a dozen geneta, include 
the web footed Chironectes, and the curious little Caenolestes, 
the so called 1 living fossil,” of the high Andes 

The chief governing factor in the distribution of these animals 
is the Andes mountains which run north and south through the 
country causing wide variations in the climate Broadly speaking 
the climates are tropical from sea level up to 5,000 ft , subtrop- 
ical from 5,000 to 11,000 ft , and temperate, from 11,000 ft up 
to snow line These conditions, modified by rainfall, act directly 
upon the vegetation and the animal life within the several zones, 
resulting in the evolution of specially adapted forms The only 
indigenous animals under domestication are the llama and alpaca 
Neither is abundant But horses, cattle, sheep, goats and pigs 
are now raised everywhere In the high plateaus, sheep and cattle 
thrive particularly well 

Remains of extinct vertebrates, such as mastodons and horses, 
are found m the Pleistocene deposits of the highlands and also of 
the Pacific coast The natives at the time of the arrival of 
Francisco Pizarro, in 1527, ascribed these to a race of giants which 
formerly inhabited the country 

Birds — Frank Chapman stated that about 1,500 species of 
birds had been found in Ecuador This is approximately one 
fourth of the South American avifauna and is doubtless a larger 
number of birds than has been recorded from any other area of 
similar size Ecuador owes its exceptional abundance of bird 
life primarily to the extent and altitude of its mountains, which 
add to the lower or tropical zone, three additional zones, each of 
which has species that are restricted to it (endemic) They are 
the subtropical zone (alt from 3 000 or 4,000 ft to 9,000 ft ) 
with 237 species, the temperate zone (alt 9000 ft to 12,000 ft ) 
with 142 species and the paramo zone (alt 12,000 ft to snow line) 
with 33 species These endemic zonal species have been derived 
from the tropical zone at the base of the Andes and also from 
both the south temperate and the north temperate zones Their 
existence affords an admirable illustration of the stimulating 
effects of change of environment on tne evolution of species 
Tor example, Ecuador is known as the land of humming buds, 
but it is not generally realized that only 66 of its 147 species are 
found in the tropical zone, while 81 *are confined to the upper 
life zones and in large part at least, have therefore been evolved 
since the latter part of the Tertiary when the mountains they 
occupy were elevated 

The brilliantly coloured tanagers (Tanagridae) are also com 
monly considered as characteristic of the American tropics, but 
of the 106 species found in Ecuador only 52 are known from the 
tropical zone, while 46 are confined to the subtropical and 18 
to the temperate zone Other birds with numerous species in 
Ecuador are the pigeons (Columbidae) 26 species, parrots 
(Psittacidae) 38 species, toucans (Rhamphastidae) 19 specie*/? 
woodpeckers (Picidae) 37 species, antbirds (Formicarndae) 114 
species, woodhewers (Dendrocolaptidae) 31 species, flycatchers 
(lyranmdae) 160 species, and wrens (Troglfldytidae) 32 species 

Sixty six species of birds that nest in North America visit 
Ecuador in winter Among this number are the Carolina rail, or 
sora ( Porzana Carolina), blue-winged teal (Querquedula discors), 
kingbird (Tyr annus tyrannus), barn swallow ( Hirundo erythro 
gaster), red eyed vireo ( Vtreo olivaceus), redstart ( Setop/iaga 
ruticilla), rose breasted grosbeak (Z amelodta ludoviciana) and 
scarlet tanager ( Piranga erythromelas) 

Fishes — When compaied with the Amazonian Lfuna, the 
fresh water fish fauna of the Pacific slope of Ecuador (see Carl H 
Eigenmann, "Fishes of Northwestern South America,” Memotrs 
of the Carnegie Museum, vol ix* no 1), is relatively meagre, only 
about 60 species being included The fishes of the eastern part 
of Ecuador are as yet practically unknown* MUw"gVi the species 
and many genera are now different, all of the fishes of the Pacific 
slope streams are similar in character to their Amazonian relatives 
and were evidently derived from, them before the uprising of the 
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Andes This Ficific slope fauni is chirictin/ld bv the lick of 
certun usuil Ania/omm tvpes such ns the electric eel and the 
piranha One of the most ipmirfiabk. of Lcuadorian fishi s accord 
ing to Arthur W Henn of the Carnegie museum is the 
raspabilzH ( Phcostomm sptnomsimus) which is a sort of plated 
catfish so well protected by its spin} covering tint, if care is 
taken not to frighten it it m iv be picked up hy hand from the 
sandbars In the same waters, the Guavas sjstem, occurs a 
blind catfish the ciego (Ct topsis Occident alts'), the eyes of which 
ire covered with thick skin 

Another celebrated Andean species found in Ecuador is the 
so called volcano fish ( istrobltpus grnalvu) which, bv means 
of its dischke sucking mouth and prickly fins i b enibled to 
live 111 torrential mountain streims Formerly this fish w is errone 
ously said to be thrown in grcit quantities during eruptions 
from subteir.ancan lakes within volcanoes 

Reptiles — All the m ijor groups of reptiles are known Accord 
ing to Alexmder G Ruthven there ire. fresh water and land turtles 
crocodili ins, lizards and snakes Among the lizards, the beautiful 
fan lizirds, American chameleons or Anoles are conspicuous for 
their delicate changeable colours and flashing throat fans Other 
interesting lizards are the Amtivas, active md conspicuous on 
bright warm days, the blind lizard 1 mphubaena, frequently 
found m ant and termite nests, the spmy Eehinosaura, and sev 
eral geckos The snakes of Ecuador vary in size from threadlike 
Helmmthoplus, which burrows in decaying wood, to the large 
boi ( Constrictor constrictor) There are freshwater snakes, sea 
snakes tree snakes, ground snakes and burrowing snakes Many 
arc h irmless, but there are numerous venomous species Among 
the latter are /several opisthoglyph snakes several protoglyph 
snakes, coni snakes (Elaps or Mtcrttrus) and the dangerous 
solenoglyph pit vipers, notably the fer dt tcmcc (qv) There are 
also various tree snakes such as Oxybehs, interesting for their 
attenuated form and habit of resembling vines The crocodilians 
arc represented by a true crocodile and the broad snouted caiman 
A few fresh water turtles and the large land tortoise ( Testudo 
denticulata) are known 

Insects — While the insect inhabitants of Ecuador embrace 
numerous genera and species representing the most important 
orders, no comprehensive survey las been completed Campos 
enumerated about 1 5 50 known species chiefly butterflies and 
moths (Lepidoptera) , beetles (Coleoplen), grasshoppers and 
their allies (Orthoptera) , and bees and ants (Hymenoptera) Of 
beetles alone there are estimated to be 3, 000 specits In general 
it may be said that for each 1,500 ft of elevation there is a new 
province of insect life Lepidoptera have been collected on the 
slopes of Antisana at 16,000 ft altitude A giant beetle ( Dynastes 
Hercules) attains a length of five inches Certain click beetles and 
fireflies are noted for their phosphorescent light Among the Dip- 
tera is found or rather was found the mosquito Aedcs argenteus, 
the carrier of the yellow fever germ, known also as btegomyta 
fasmta Below 1,500 ft elevation also occurs the mosquito 
$ 4 nophrfes albtmants), earner of the malaria germ Numerous 
parasitic insect pests abound among the Indians 

HISTORY 

Archaeology and Antiquities — All that is known about hu 
man life in Ecuador up to n few years before the arrival of the 
Incas, 1 e , about two or three generations before the arrival of the 
hpantards m 1527, is contained in archaeological and linguistic 
remttms, for writing of any kind was not only unknown to the 
earliest inhabitants but even to the Incas themselves 

At various places m the western lowlands, in the central high 
lands antfreven m the forests east of the Andes are found archae- 
ological remains, which prove the existence at certain times of 1 
, considerable culture Although objects have been found which 
according to Max l hie point ter a relationship with the Maya 
civilization in Central America which was flourishing as early as 
AO 63 and>sutablv*much earlier other obucts indicate the 
presence of matt in Kinder several thousand veirs ago 

The pie-lma archaeological remans of Ecuador are ol three 
nonrelited tapes of culture Ope, peculiar to the high Andean 


vallevs a second, to the Pacific coast lowlands, and a third, to the 
forested region east of the Andes The first two types prove, says 
Uhle that two perhaps independent, migrations from Central 
America took place and that the emigrants were profoundly in 
fluenced afterward by a widely different environment The region 
east of the Andes has furnished litLle archaeological material, but 
this shows a close affiliation with objects found m the great 
forest area along the upper Amazon, whose inhabitants Uhle be 
lieves migrated from Central Amenca but turned eastward from 
the isthmus of Panama to follow the north coast through 
Colombia, Venezuela and the Guianas to the mouth of the Ama- 
zon, which they ascended Perhaps at the same time there was a 
contemporaneous filtration of people south by way of the numer- 
ous waterway's which drain into the Caribbean sea The first type 
of remains, 1 e , those peculiar to the high Andean valleys of 
Ecuador, may be subdivided into three minor classes in each of 
which the remains show a more or less centralized development 
Remains of the first subdivision are found in the three northern 
provinces, Carchi lmbabura and Pichmcha Those of the second 
class come from the region near the volcanoes, Tungurahua and 
Chimborazo, and those of the third subdivision from the provinces 
of Canar, Azuay and Loja in southern Ecuador 

The most noteworthy features of the ceramic art of the first 
subdivision are long slender vessels found in large numbers in 
the deep, well like tombs at Angel and vicimtv, and bowls painted 
with miny motifs of great interest in aboriginal decoration The 
second subdivision is characterized by vessels with thin walls, or 
namented with straight or wavy parallel lines This is the most 
important of all the ancient culture centres of the Andes because 
of the stratified sequence revealed in excavations where six hori 
zons have been recognized recording to Uhle The lowest of these, 
winch is called the Proto-Panzaleo, no 1 shows profound Central 
American influence, as Uhle has declared The Proto Panzaleo, 
no 2, which overlies the first, is a continuation of the first 
but vvith marked traces of a new influence from the north The 
Tuncahuan overlying this is thinner and therefore indicates a 
period of shorter duration than the others, but it is more wide 
spread, being found over almost the entire Andean region of 
Ecuador It is marked by the disappearance of tnpod vessels, 
by abundance of negative painting, and by the first white 
pottery ornamentation There also appear objects of copper 
The next, or San Sebastian, layer contains new types of pottery 
vessels, and there progress was made in architecture, as shown by 
the ruins near Guano In the fifth horizon from the bottom the 
art of Chimborazo reached its highest development Negative and 
positive painting of earthenware flourished, and jars with con- 
ventional human faces and arms, placed in low relief on the necks 
and upper body parts of the vessels are characteristic In "this 
restricted region there is much pottery of this style, but none has 
been discovered beyond Human bones and innumerable small 
shell beads have been found in some vessels, while in others yel 
low powder reveals Chicha sediment showing that they had been 
filled with liquid for the refreshment of the deceased with whom 
the receptacles had been buried Many copper ornaments are in 
this horizon This is the art of the Puruha who lived as late as the 
time of the Spanish conquest The sixth horizon, % e , the most re- 
cent, is called the Huavalac and is characterized by ‘‘lost colour” 
ware 

CENTRAL AMERICAN INFLUENCE 

Near Canar, Azuay and Loja, a high degree of culture is revealed, 
of marked Central American influence, says Uhle There archi- 
tecture reached a high plane as the rums of splendid fortresses and 
other edifices attest A wealth of gold ornaments and implements 
has been found in tombs at Chordeleg and Sigsig In the second 
great cultural area, viz , that of the Pacific coast, climatic condi 
tions were very different from those m the highlands, for the 
region is comparatively low and almost entirely covered with for- 
ests This zone contains two cultural centres, one extending from 
what is now Esmeraldas south 150 mi , and the other m the prov- 
ince of Manabi with its alternate arid and humid climatic condi 
tions These two^cultuwjs, says Marshall Howard Snville, prove 
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the existence of two distinct peoples whose occupancy extended 
ovei a considerable period, and whose highest development seem 
ingly was reached long before the coming of the Spaniards Their 
cultures differ widely from those represented by the artifacts of 
the highlands, and apparently there was no connection between 
the two 

In some resnects the most interesting culture m Ecuador is that 
of Esmeraldas Prominent feitures are the surprising advance 
ment it show s m modelling clay figures and the great progress in 
gold working A dominant featuie is the almost microscopic char- 
acter of many of the objects fashioned m filigree, another is the 
occurrence of jewels of pure platinum or of platinum and gold 
filigree Many pieces are so closely allied to Mayan artifacts as 
to be almost indistinguishable The type of culture in general is 
intermediate between the Ma>an and that of the Peruvian coast 

Of the Manabi culture, the outstanding feature is the develop 
ment of stone architecture, almost entirely unknown m the in 
tenor highlands and entirely on the Esmeraldas coast The Manabi 
sculptures are unique in South America, says Saville, and have 
been found in the rums of houses in hilltop villages and in a few 
town sites on the and plains of Manabi These sculptures in- 
clude stone seats, believed to have been used ceremonially in 
household sanctuaries, sculptured slabs of stone, or bas reliefs, 
representing female deities, etc , columns recalling those of Costa 
Rica, birds animals and human figures in stone A few pieces of 
copper and some ornaments of gilded copper are the only examples 
that have been discovered thus far of the metal work of the an 
cients of Manabi In their towns the dead were buried in bottle 
shaped tombs cut into the solid rock as well as m mounds or 
“tolas ’’ 

The third great zone of culture east of the Andes has not been 
studied It is represented by a few remains m the Napo region 
which distinguish it from that of the neighbouring highlands and 
the Pacific coast , it is apparently related to one farther east near 
themiouth of the Amazon 

Writing was unknown before the Spanish conquest At the 
time of the arrival of the Incas in Ecuador, a number of languages 
were spoken Several of these survived the superposition of the 
Inca language, te , the Quechua, to the time of the arrival of the 
Spaniards One, the Esmeraldas, has died out only in recent years, 
while two, the Cayapa Colorados and the Jivaro still survive 
owing to their existence in inaccessible regions On the basis of 
geographic names as well as the vocabularies of the three known 
pre Inca languages above mentioned, the following languages are 
recognized as having been in existence at or shortly before the 
arrival of the Incas 

QuiUacingas, Pastos, Caranquis (or Imbaburas or Cayapa- 
Colorkdos), Tacungas or Panzaleos, Puruhaes, Canxns, Paltas and 
Jivaros, Bolona (Rabona and others), Esmeraldas, Manabitas or 
Mantenos and Mochica (or Yunga) 

Jacinto Jijon y Caamano thinks that the oldest types represented 
in Ecuador were the Cayapa Colorados, the Jivaros and the 
Chimus and that the others represent modern elements in Ecua- 
dorian ethnology For Inca history see Inca 
SPANISH CONQUEST 

Spaniards’ Arrival — In 1526 Bartolom6 Ruiz, the pilot of 
Francisc’o Pizarro, having been sent south from the mam base of 
the second expedition for the conquest of Peru, at that time 
situated at the mouth of the San Juan m what is now Colombia, 
rounded Cape Pasado to 1° S and returned He was thus the 
first European to cross the equator on the Pacific coast of South 
America, and to see the shores of what is now Ecuador Ruiz 
first reached the Esmeraldas where the present town of Esmeral 
das is situated and discovered there three large settlements of 
Indians who received him in a very friendly manner They wore 
jewels of gold and three of the Indians who came out in canoes 
to receive Ruiz wore golden diadems on their heads 

Ruiz on his return to the San Juan informed Pizarro of his 
discoveries, and then, joined by Pizarro and Diego de Almagro, 
made a second voyage as far south as Atacames, discovering more 
large towns, much cultivated ground aq4 a formidable array of 
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well armed Indians Returning to the island of Gallo in 1° 57' N 
they sought remfoi cements Early in 15 ->7 Pizirro sailed to the 
Gulf of Guayaquil opposite the town of Tunibez where they saw 
the undoubted signs of a great civilization, confirmed by i cruise • 
as far south as Santa (g° S ) Pizarro returned to Spam where, 
by the contract between himself and the crown, dated July 26, 
1529, he was appointed captain general and adelantado of the 
region He returned, this time with a large retinue, among them 
his four brothers, his young cousin Pedro Pizarro the future 
historian, and several Dominican priests He sailed from Panama 
on Dec 28, 1531, with three small vessels carrying 183 men and 
37 horses, and in 13 davs arrived at the Bay of San Mateo, in 
northern Ecuador, where he landed his forces and commenced a 
devastating march along the entire western coast to the Gulf of 
Guayaquil He crossed this in boats to Pun 1, where a destructive 
war was waged with the unfortunate natives After subjugating 
them Pizarro crossed over in ships to the mainland where now is 
situated the town of Tumbez Pizarro and his forces left Tumbez 
on May 18, 1532, founded the city of San Miguel, marched on 
ward in search of the Inca Atahuallpa, made him prisoner and 
massacred his forces Atahuallpa was executed in the square of 
Caxamarca on Aug 29, 1533, and the Inca empire came to end 
Pizarro, desirous of forbidding the entrance of adventurers into 
Peru to make discoveries on their own account, sent Sebastian de 
Benalcizar as his representative to govern San Miguel which was 
at that time the key to Peru In Nov 1533 Benilcazar learned 
that Pedro de Alvarado, one of the conquerors of Mexico, had 
sailed from Guatemala to take the kingdom of Quito, which was 
famous for the riches of Atahuallpa Benalcazar collected a few 
Spaniards and Indians, marched from San Miguel in the last days 
of tS 33 and crossed the cordillera of the Andes to the great high 
way of the Incas in the province of Loja, now Ecuador, at that 
time inhabited by peaceful tribes of Palcas Following this north 
without opposition, he reached the pueblo of Tomebamba in the 
country of the Canaris and persuaded these tribes to join forces 
with him against their enemies to the north He then marched 
north through the province of Azuay, defeated the Indians at 
Riobamba and finally in May or June 1534 arrived at the city 
of Quito which he found in ruins He then continued north to 
Cayatnbe where he received word that Almagro had been sent by 
Pizarro to join foices with him m opposing the expedition of Pedro 
de Alvarado, which had landed at Puerto Viejo in March 1534 and 
which was proceeding with frightful hardships straight east from 
the coast through unknown forests to ascend the west slope of the 
Andes where no trails even existed Returning to Riobamba, 
Benalcazar met Almagro and they founded the city of Santiago 
de Quito on Aug 15, 1534, as an evidence of formal possession of 
the territory by Pizarro This then was the first city to be 
founded in Ecuador Alvarado when he finally reached the summit 
of the Andes, aftei one of the most extraordinary expeditions of 
the Spanish conquest, found that he had been outmatched On 
Aug 26, 1534, Alvarado agreed to retire from Peru 
Pizarro then proceeded to pacify Ecuador The city of Santiago 
de Quito, founded near the present site of Riobamba, was moved 
to the present site of Quito, on Aug 28, 1334, and the name 
changed to San Francisco de Quito The territory embracing the 
most northern limits of the Inca empire was soon conquered and 
finally the conquest continued north into what is now Colombia 
It was then continued east of the Andes Lured by the account of 
fabulous riches, Francisco Pizarro appointed his brother Gonzalo 
governor of Quito on Dec 1, 1540, and the final conquest of 
Ecuador took place Leaving Quito in Feb 1541, Gonzalo Pizarro 
crossed the Guamani pass of the Andes, 13,350 ft above the sea, 
wandered m the forests east of the Andes many nn*nths and 
finally, after a feat of exploration which brought him to the 
Amazon and permitted Francisco de Orellana one of his lieu 
tenants, to descend it to its mosth, returned to Quito in rags an 3 
with but 97 men, leaving his companions in unmarked graves m 
the forests east of the Andes „ ^ 

Conquerors’ Discords — The period of conquest was followed 
by civil war among the conquistadores Diego de Almagro and 
Francisco Pizarro perished by assassination and Gonzalo Pizarro 
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rebelled against Spun All the new possessions in South Emeries 
were now erected hy the crown into the xiccroviltv of Peru and 
in this governmental bodv r \yis roncenlrited the executive power 
To this Whs added i judicnl body, the audit nan and the first 
viceroy was tfic president of the first authuiua of Lima In addi 
tion Roman Catholicism, the state religion, was put in charge 
of a bishop, the first bishopric embraced practically all the vice 
royalty The first viceroy Blasco Nunez Vela, arrived in Ecu idor 
en route to Peru but was defeated by Gonzalo Pizarro at the bat 
tie of Inaquito, near Quito Jan 18 11546 He himself was killed 
and his head exhibited at Quito Gonzilo Tizarro, however, did 
not long enjoy the fruit of his rebellion for a new roval repre 
sentitive Pedro dc la G isca, met and defeated him at Jaqui 
jiguani, Peru on April 9, 154S Surrendering, he w is executed 
almost forthwith 

Ihe government by viceroys continued for 174 years For 
the hrst few years after the establishment of the viceroyalty of 
Peru the territory now known is Lcuidor was ruled by its repre 
sentntnes 111 the cities of Quito, Guayaquil, Puerto Viejo Loja 
and Cuenca In 1 54 Si the bishopric of Quito was formed of that 
portion of the bishopric of Cuzco extending from Payta north 
into what is noyv Colombia, and on \ug 29, 1563, the audtencta 
ot Quito was established with judicial lulhonty over the region 
from Carclu on the north to Buenaventura on the Pacific and to 
far east of the Andes, covering all the explorations of Gonzalo 
Pizarro in : 541, south as far as the 1 itilude of Payta thus embrac 
ing the bishoprics of Quito and Popayan Because of the isolition 
of the region from viceregal authority and the presence ot the 
governor as president of the audwncui, that body cime to be 
not only judicial in nature but administrative as well 

Ihe audtenc ta or presidency, of Quito, as it was almost inter- 
changeably called, remained a part of the viceroyalty of Peru 
until, by royal edict of May 27, 1717 it was transferred to the 
newly created viceroyalty of Nueva Granada, whose seat was at 
Bogota Six years later, the new viceroyalty was abolished and 
Quito returned to the authority of the viceroy of Peru but in 
1740, when the viceroyalty of Nueva Granada was restored, Quito 
was again put under its jurisdiction, where it remained until the 
end of Spanish domination 

Independence — The ultimate phase of colonial history, viz , 
the movement for independence, had its birth m the activities of 
Eugenio Espejo (born m Quito, 1747), Antonio Ante, Juan P10 
Montufar and others TJie first blow was struck in Quito on 
Aug to, 1809, but the new revolutionary government established 
soon penshed and on Aug 2, 1810, most of the leaders responsible 
font were massacred in Quito A second attempt on Oct 11 1810, 
set up the “Eight Provinces of the State of Quito" which fell in 
Dec 1813 The royalists then maintained their power until 
May 34, 1822, when, with the assistance of Antonio Jose de Sucre 
sent by Simon Bolivar the republican forces defeated the rovalists 
at the battle of Pichincha and two days later Aymencli, the last 
president ot the audtencta, capitulated Ecuador, under the name 

“department of the south,” now joined with Venezuela and Co- 
lombia m the confederacy known as the republic of Colombia 
ROLE OF THE PRESIDENTS 

The efforts of Bolivar to maintain this greater republic were 
unsuccessful Although Bolivar defeated Peru in 1829, fixing the 
limits between Peru and Colombia as those of the old viceroyaltics 
of lima a>'d Bogota, Venezuela c oon lfter withdrew f rom the 
tontct’ericy (Nov 29, i*n,) and if a constitution il unv union in 
RiobiUiba (Aug 14 to M.pt 28 i>-jOj the tlucc cicputi iuil>- of 
\zuay, Guava, and Quito tormed tlicpiselvt* huo an indipi.idcm 
'tiVc calhd 1 Estauo del Ecuidor cn Colombu and adopted the 
fust caiv-liluMOii o' wrat is now Ccuadoi 

Ihe hi-to-v of Lcuidor since it- ‘■iinriuon fiom Bolivia 
“g-cit state ha* ucen very largely tli t 01 its qri d diuatois or 
whom 'liree stand out most prominently Juan Jo c 1 Ion.- Gi 
bnel Garuul^jno and Cloj A'faro Its cour-t his been com 
photed by internal struggles m Liberals igmst Cu-uvnivis 
of seilion ag-iisl sections, and, pirlieulurly it Inc joTi century 
by economic factors 


The first president of the new republic was Gen Juan Jose 
Tlores, a Venezuelan by birth, who had identified himself with 
Ecuador and had led the movement for separation President 
Tlores represented a. Conservative group, whose stronghold was m- 
hnd Quito, conserv ative, aristocratic, and devoutly loyal to the 
Roman Catholic Church, in politics as well as in religion There 
were, however, particularly in Guayaquil, elements in whom the 
liberal ideas of the 18th century ran strong Coupled with this 
wis sectional rivalry’ between Guayaquil and Quito 

By 1833, opposition to Flores, headed by Vicente Rocafuerte, 
becimc formidable, and soon revolt broke out After over a year 
of indecisive civil war, the two rival leaders effected a compromise 
wheieby Tlores agreed to acquiesce in Rocafuerte’s election 
as Ins successor in 1835 Four years later (1839) Floies leturned as 
president, but soon had difficulties with congress, and afteL further 
disorders accepted exile in 1845, going to Spam, wheie he involved 
himself in plans for restoration of Spanish control In 1851 he made 
an unsuccessful attempt to return to power 
Meanwhile president had followed president, with only the excep- 
tional one sen ing his full term In Jan i860, while Ecuador was torn 
bv internal dissensions, Peruvian warships blockaded Guayaquil and 
forced acceptance of a treaty recognizing Peru’s boundary claims This 
treaty was repudiated shortly, however, when the government signing 
was overthrown in Sept i860 by a revolution headed by Gabriel 
Garcia Moreno, son in law of Flores, and one of the most distinctive 
figures in Ecuadorian history 

Gdbritl Garcia Moreno (1821-1873) whose length of service 
amounted to 10 vtars and nearly 5 months (two terms), held power 
longer than any other president He was starting a third term when 
he was assassinated on Aug 3, 1873, thus having the second distinction 
of bung the onlv president to die by assassination while m office 
His period of power brought the church party to its zenith in Ecuador, 
50 much so that Garcia Moreno’s presidency was often referred to as 
a Jesuit government He perhaps did more for Ecuador than any 
other president, for he gave it a strong government and peace He 
caused the Roman Catholic Church to send out from Europe a num- 
ber of Jesuit priests, eminent in science, to become teachers Among 
these were Theodor Wolf, the geologist, Sodiro, the botanist, Menten, 
the astronomer, Dressel, the chemist and Kolberg, mathematician He 
was a great patron of science, a man of extraordinary energy a ¥ d a 
strict ruler The reaction from his policy carried successive govern- 
ments to greater and greater “liberalism” and finally to the deprivation 
of the Catholic clergy of their extensive landed properties, to the es- 
tablishment of civil marriage and to freedom of worship 
The years following Garcia Moreno’s death were marked, initially, 
by a reaction against the extreme clericalism of his time, but not for 
long The issue of separation of church and state continued to be 
bitterly fought, amid nearly constant Internal disturbance Not until 
the rise to power of Eloy Alfaro in 1895 did order and relative stability 
return to Ecuador During his presidency (1893-1901) various re- 
strictions upon clerical activity were enacted into law, comparable in 
most respects to those exercised by Spain during the colonial regime 
His successor, Ledmdas Plaza Gutidrrez, went further, and under him 
civil marriage and divorce were legalized and conti ol of education 
taken from the hands of the church 
In 1906, former President Alfaro returned to power, and was SIScted 
piesident for a second constitutional term Under him a new consti- 
tution was promulgated It made the government more centralized, 
forbade immediate re-election of a president, and set forth various 
liberal reforms This constitution, the country’s 12 th in 86 years, 
lasted for 2. years, longer than had any of its predecessors Under 
Alfaro, too, the railway from Guayaquil to Quito, first in the coun- 
try, was completed (1909) In ign, during a revolution against Al- 
faro’s successor, the former president was arrested, and a few months 
later was dragged from his prison and murdered by a mob in Tan 
1912 


At the outbreak of World War I, Ecuador proclaimed its neutrality, 
but after entrance of the United States into the conflict, relations with 
Germany were broken off and German shipping in Ecuadorian har- 
bours seized 

A coup d’etat in 1923 ushered in a period of excessive political in- 
stability which was not terminated until the election of Pres Galo Plaza 
Lasso in 1948 The coup of 1925 brought into power a junta which 
dissolved congress Subsequently a military board assumed control and 
made Isidro Ayora president In 1929 constitutional forms were re- 
sumed and Ayora’s authority was confirmed by election His admin- 
istration, however, lost its army support by its budgetary policy and 
in 1931 \yora resigned Factional strife and minor uprisings, partly 
the results of economic depression, prevailed thereafter In Aug 193s, 
Pres Jose Maria Velasco Ibarra was deposed by the army, and a junta 
was set up with Federico P&ez as nominal head The new govern- 
roent steridy repressed adverse criticism, but, as internal unrest con- 
7“ r° rce au° <<** * 4. iW7), being succeeded by 
ms minister, Gen Alberto Enriquez Gallo Enriquez Gallo served 
“ constl tuent assembly, meeting Aug to, 1938, chose Manuel 
Marla Borrero and, subsequently (Dec t) Alberto Mosquera Narvkez 
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Narvaez, fourth piesident in 14 months, was able to retain his position 
only by force, ciushing a revolution with artillery after two days’ 
fighting, and died in office Nov 17,1939 His successor, Carlos Alberto 
Arroyo del Rio, resigned m favour of Andids F Cordova (Dec 11) 
to run in the Jan 1940 presidential elections Elected, he took office 
Sept 1940 

On May 28, 1944, Pres Arroyo del Rio was overthrown in one 
of Ecuador’s most violent revolutions The insurrectionists delivered 
the government to former President Velasco Ibarra who remained m 
office until Aug 23, 1947 His ouster at that time inaugurated a month 
of chaotic instability characterized by frequently changing admimstra 
tions Pres Carlos Mancheno, who had deposed Velasco Ibarra, was 
himself overthrown on Sept 2, 1947, and his successor, Pres Mariano 
Suarez Veintimilla, presented his own resignation, effective Sept 17, 
1947, to congress That body thereupon chose Carlos Juho Arosemena 
to serve out the unexpired portion of Velasco Ibarra’s term Arose 
mena was successful m achieving sufficiently orderly conditions to 
permit a relatively free presidential election to be held on June 6, 1948 
Galo Plaza Lasso, the victor m that electoral contest, embarked on 
Sept 1, 1948, on a four year presidential term 

(J H Sr , L W Be , G I B ) 
POPULATION, GOVERNMENT, ETC 

Population — The first national population census ever conducted 
in Ecuador was taken in conjunction with the over all 1950 census of 
the Americas Figures published at that time set the population of 
Ecuador at 3,076,933 Indians accounted for about 60% of this figure, 
mestizos 25% to 30%, and whites at most 13% There are a few 
Negroes on the coast Guayas is the most populous province, with 
Pichincha, Manabf, Azuay, Loja and Chimborazo following m order 
The language of the whites and mestizos is Spanish , that of most of 
the Indians is Quechua, although some speak Spanish m the forest 
region to the east of the Andes the Jivaro language is spoken among 
many of the Indians 

Some attempts to attract European immigration were made, but 
with little success During World War II, war refugees were invited 
to settle m the country, and, throughout the Hitlerian era, about 1,000 
Europeans, many of them Jews, came to Ecuador as immigrants All 
in all, however, there was probably a smaller proportion of new blood 
brought into Ecuador after independence than into any other country 
of South America 

Government — Under the constitution of Dec 31, 1946 — the re- 
public’s 15th constitution— Ecuador was declared a unitary or cen- 


ot 64 members elected lor two-year terms tm.oretn.aiiy onjiue oasis 


There are 17 provinces, 86 cantons and 631 parishes Each provmce 
is ruled by a governor, each canton by a j e/e politico, and each parish 
by a temente politico The Galipagos Islands are administered 
through the ministry of national defense and are, technically, a naval 
command The Ouente is divided into the two provinces of Napo- 
Pastazi and Santiago-Zamora t 


Army, Navy and Aviation —At mid-2oth centliry the army con- 
sisted of approximately 10,000 with 40,000 leserves Militaiy service 
was compulsory for men on reaching the age of 18 Lots were drawn to 
determine who was to undergo special turning at that time All 
men from 18 to 30 years of age are part of*the reserves The Ecuadorian 
government maintained at the aviation base at Guayaquil a school of * 
aviation where young Ecuadorians were trained as pilots and m the 
mechanics of ground air seivice It was there that numbers of men be- 
came proficient in the various branches of air service The navy main- 
tained a naval school at Salinas 

Religion — Of the pre Inca religions the only one remaining is 
possibly that of the Jivaro Indians of eastern Ecuador, which Rafael 
Karsten says is wholly unaffected by Christianity In this there is 
no notion whatsoever of a supreme being and creator of the universe, 
but it is by no means a pure demonology The Inca religion has ap- 
parently entirely disappeared (see Inca) 

The Spaniards made the conquest of Peru not only a territorial ex- 
tension of their power but a means of conversion of the aborigines to 
the Roman Catholic religion The capitulation of July 26, ISZ9> made 
Hernando de Luque bishop of Peru, and Francisco Pizarro, when he 
returned from Spam after having made this contract, took with him 
a number of Dominican priests, among them, Fray Vicente de Valverde 
Soon more priests, this time Mercedarians, arrived and the campaign 
to convert the Indians was well started Luque never went to Tumbez 
to take over his charge but Valverde was made bishop at Cuzco over 
all of Peru Gonzilez Suirez states that by the end of the 17th century 
there were in Ecuador alone 42 convents belonging to the Dominicans, 
Franciscans, Augustimans, Mercedarians, Jesuits and barefooted Car- 
melites The number of priests was very large, Quito alone having, 
as he states, about 1 000 priests Great discord reigned and “great 
damage was caused to the moral advancement of the people by the 
bad example not only in lack of virtue among the priests, but by their 
lack of good manners ” Gonzalez Su&rez concludes, however, that the 
convents were the cradle cl culture It is certain that by the end 
of the 17th century, no part of the Andean region remained unvisited 
by the missionaries In 1767 the Jesuits wen. expelled from all the 
Spanish dominions in America 

The opposition to the official religion was intended to restrict clerical 
influence in political affairs The growth of liberalism resulted m 1889 
in the church tithes (10% of the value of the production of the farms) 
being abolished, a tax of 3 per mill on the value of the farms was 
substituted In 1902 civil marriage was permitted and in 1904 the 
church was placed under state control, the foundation of new religious 
orders was forbidden and new religious communities were denied en- 
trance In addition all members of the episcopate had to be Ecuado- 
rians The state took over the landed property of the religious orders 
and administered it under a board of charities which gave a pension to 
the friars The excuse for this latter action was stated to be the great 
wealth of the church, gained largely through participation in legacies 
and by labour which received no earthly pay 

A few Protestant missionaries penetrated the country, among the In- 
dians east of the Andes (Tena and Macas) Freedom of religion, pro- 
vided for in the constitutions of 1906 and 19291 was limited by the 
1946 constitution ' 

The Catholic Church has an archbishop at Quito and bishops in 
Ibarra, Riobamba, Cuenca, Guayaquil and Puerto Viejo 

Education — The ministry of public mstruction exercises supervi- 
sion over all educational institutions Higher education is provided at 
the Central university of Quito, the University of Cuenca, the Univer- 
sity of Guayaquil, and the Junta universitana of I oja, all of them 
government supported The Central university has faculties of law and 
social sciences, physical and natural sciences, philosophy and letters, and 
medicine The national veterinary school, a school for nurses and a 
vaccination institute come under the last , a school of agronomy under 
the faculty of physical and natural sciences , and a section of pedagogy 
under that of philosophy and letters The University of Cuenca £<is 
faculties of medicine and of law and political and social science, along 
with a school of painting and art and the superior school of mining 
engineering Faculties of law and social science, medicine, pharmacy, 
odontology, physical sciences and mathematics *nd a school for nurses 
are part of the University of Guayaquil The Junta universitana has 
only a faculty of law and political and social sciences Teacher train- . 
ing is provided in four normal schools, two in Quito and one each in 
Cuenca and Guayaquil In addition, short elementary normal courses 
have been established in seven cities 

A committee consisting of experts in educational methods, school ar- 
chitecture, pubhc health, etc , known as the National Council on Edu- 
cation, was appointed by the government in 1935 to reorganize primary 
and secondary education along modern lines, by issuing pamphlets to 
interpret the ideals of the new type of school, by building experimental 
schools, organizing demonstration schools for Indians and establishing 
welfare centres for underprivileged children of preschool age 

At mid-2oth century there weie about 3,300 public and private ete-* 
mentary schools with about 263,000 pupils, and 123 secondary schools 
with enrolment of 18,000 To provide necessary funds for education 
the government required" municipal governments i44»<Tease their con- 
tributions toward defrayment of school costs Revolutionary changes 
In secondary school requirements were made, with radical changes m 
the currlculums which broke down the rigidity of the old system and its 
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excessive preiequ'ciUs ind thiough enlargement of the numbei of elec 
live courses midc for fluabilitv Turtliu etfoits at school impiove 
ment ncn miclr mi om iging tiaLhcrs Lo improve themselves In 
ainppm.ii against illituacv the government ittcmpteel to impose a fine 
upon landowners for each llliff r ite person ovei ->i vears old working on 

DupiteYhcbL efforts, however, llhteruv was still estimated at 60/0 

ln In Addition to the National hbrar> at Quito are municipal libraries 
at Quito Guayaquil mil Riobamba 

TRANSPORTATION AND FINANCE 
Transportation — Guayaquil, sitmted on the Guavas river about 
40 mi from the ocean is the chief poit Almost ill of the country’s 
forugn commerce llows through it The Guav is is navigable for 
40 nu ibove Gu ivaquil Sevei d other small uveis ire nivigablt as 
is the Marinon (the upper Amazon) in the e istern pait of the countn 
Railways — Approximately 700 mi ol rulvvaj were in operation at 
mid centurv, the most import mt bung the Guivaqml md Quito ml 
way, 2137 mi 111 length connecting the c ipitel with the coast Its con 
Struction completed in tgoA, was legaielcd as having bitn one of the 
most difficult ever attempted Its cost was in eveess of lug, 000, 000, 
averaging $63 1 1" per mile Originally a pm ite enterprise, it w is 
subsequently nationalized, as was all other railway track ige in the 
country 

Highways —New highway construction md rehabilitation of old 
roads was pushed extensively in the first half of the 20th Century In 
the single year 1956, the automobile highway mileage increased from 
2,4 8 ml to 2 710 mi or 12% Highway mileage at imd-ccntury 
was approaching 1,000 mi, including the Lcuadonan section of the 
Pan American highway 

Aviation— Ecuador has external communication bv air with all 
parts of the Americas, to the north through Colombia, and to the 
south through Peru Aviation facilities were materially improved when 
Quito becimc a regular port of call for north south aeioplancs 
Revenues —The ordinary budget for ig<;2 was estimated to balnnec 
at 465,000,000 sucres, the equivalent of $30,600 000 U S Decline of 
the sucie in international exchange was partially responsible for the 
increase in terms of sucres 

In the average fiscal year, revenues are appoitioned among the fol- 
lowing sources taxes on state monopolies, 25%, import duties, 24%, 
consular fees, 6%, petroleum taxes 5% substitute for sales tax, 5%, 
income tax, sfc, port duties, 4%, post ofhee, 4% stamp lax, 3%, 
rural property tax, 3%, telephone and telegraph, 1%, miscellaneous, 
13% This pattern was expected to change in consequence of a new 
individual income tax adopted in 1952 Expenehtuies normally re^ 
fleet the following proportions national defense, 22%, public works 
and communications, 11%, education 1 5%. treasury, 9% interior, 
9% , social welfare, 7 fo , public debt, 6% , foreign affairs, 5% , general 
expense, 4% , state pensions 4% , judiciary, 2% , others, 2% 

The public debt of Ecuador (foreign) was $41 341,000 on Nov 1, 
1950, the internal debt totalled 121,5*8,000 sucies on that date 
Currency Exchange —Eeuador was on a gold standard, adopted 
m 1898, until 1912, when payments in gold vv ere stopped by decree Al- 
though the bank-note circulation increased to a considerable extent 
after 1914, the exchange rate was maintained with very light fluctua- 
tions at about the legal parity of $04867 to the sucre, until in the 
middle of igrS it declined in value to as cents U S This situation was 
due to the effects of World War I and to the passage of the “law of 
the mconverfibility of bank notes" which was re illy a moratorium 
This law probably saved the banks, particularly the Banco Comcrcial 
y Agncola of Guayaquil, as it absolved them from paying gold for their 
notes, but certainly did great injury to the country at large In Nov 
1918, the sucre suddenly rose in value to 35 cents and held this to the 
beginning of 1920 when it was quoted at 47i cents The exchange 
market then broke suddenly and the sucre depreciated m value until 
it reached i8i cents, when, by executive decree of Nov 16, iq-2, the 
government took over the monopoly and complete control ol all forugn 
bills of exchange, fixing the rate of exchange at about 47 cents This 
official rate was subsequently reduced to approximately 33 cents and 
eventually to a? cents, remaining at the latter level until official con- 
- trol was abolished In Oct 1924 

Meanwhile, in the open market, the sucre had fallen as low as 17 
cent#, following abolition, however, it rose as high as 356 cents be- 
fore beginning a decline which carried it as low as 6 cents in 1952 
Production and Commerce —Ecuador's chief product is cacao, 
in which it Is third tn world production Cacao was exported to 
Europe as early as the 10th centurv, and until the 20II1 centurv 
Ecuador eras the world's leading producer By the second decade 
of the an* century, hnwcv er, it had been exceeded bv Brazil and 
subsequently by the Gold Coast of Africa as well This relative decline 
was due not onlv to increased production elsewhere, but to local dit- 
"fftiilties as well, especially to the ravages of the fungous witchbroom 
disease and of the monilia disease By 1936 production had fallen 
from a formethigh of if>% of world output to 1 7% Nevertheless, 
In 1950 cacao T^ftHuatecMor 29% of the country's exports, and the 
country s prosperity still depended primarily on this product 
Coffee ortlinjrth ranks dose to first among exports of the eounny, 
accounting in 1950 fur jo'f of all i spurts Bananas wen hrst ex- 


ported in 1931, and comprised 15% of the total exports m 1950 A 
government decree of July 8, 1938, restricted the holdings of a single 
foreign company to 80,000 ha, <ind required the sale of any excess to 
Ecuadorian citizens vvitlun five vears 

Another indusLry of Ecuador is the production of tagua, or vege 
tiblc ivory, a palm fern whose fruit is used as a substitute for the 
elephant tusk product The toquilla, Or Panama hat so called because 
exports enter world trade through Panama, is made fiom the straw of 
a native plant ( Carludovica palmala) 

Mineral Production —Gold production was stimulated by the 
decline of the sucre, but remained small In 1949 it aggregated 99, 
troy ounces 

Development of petroleum resources began in 192 $ In that >cai 
144,943 bbl of crude petroleum were produced, and the output stead- 
ily increased until it was between 2,000,000 bbl and 3,000,000 bbl an- 
nually (2,617000 bbl in 1949) Aiound 95% of the pioduction is 
in the hands of one British company 

Foreign Commerce —Quoted in eitliei Ecuadorian sucres 01 
United Stitcs dollars, Ecuador’s foreign commerce increased rapidly 
iftcr World War II, but in part this reflected both the fall of the sucre 
and infl llion in the United States 

Ecuadouan export and impoit hgures for 1936, 1939 and 1951 were 



(u 9 s’» 

(Oh 39 *) 

<o 9 s 5I $) 

Imports 

13 493 000 

10 857 000 

10 173 000 

47 000 000 


The United States has long been both the largest buyer of Ecuador’s 
exports and the principal supplier of her imports U S Ecuadorian 
comnurct, expressed in terms of the major commodities traded, was 
as follows it mid century 


Chief exports 
to U h 

9 montlu. 

(US $) 

Per cent 

period 

19SO 

Chief imports 
from U S 

Tint 

of 1951 

(US $) 

Per cent 
increase 
over same 

1950 

Cacao 

9 500 000 

5 600 000 

7 700 OOO 


Gra°ns < a n nd ParLS 
Textile manu 

Drugs 

Electrical 

machinery 

4 800 000 

2 600 000 

J 8^0000 

60 

25 ^ 
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ECZEMA, a common and important inflammation of the skin 
originating without visible external irritation, and characterized in 
some stage of its evolution by a serous exudation For an attack 
of eczema two conditions are necessary, a predisposition or 
special irritability of the skm, and a directly exciting cause The 
first condition is usually inhented or depends on some underlying 
constitutional state The number of such states inculpated and 
their diversity are expressions of our ignorance of the real causa- 
tion, but there is an undoubted relationship between eczema and 
certain forms of functional neurosis, particularly asthma Suf- 
ferers from rheumatism and gout are also prone to eczema, though 
the exact relationship is much disputed Eczema is not con- 
tagious, though when complicated by pyogenic micro organisms 
(impetigo), it is both auto-inoculable and contagious Females 
(except when menstruation is becoming established, and at the 
menopause) are less liable to be attacked than males In old age 
the sex influence is lost 

An attack of eczema is usually described as acute or chrome, 
but the only distinction lies m its greater or less intensity at the 
time of description, it has nothing to do with the length of time 
that the disease has lasted It usually begins with local itching 
andsburmng and an erythematous blush, on which numerous tiny 
vesicles form The vesicles grow larger, run together, and either 
burst or are broken by the patient’s scratching, a clear fluid exud- 
ing which stiffens hnen The discharge does not dry up at once, 
but continues to exude — hence the name of “weeping eczema” 
when this is a prominent symptom In some cases papules pre- 
dominate, m others, especially when the face is attacked, erythema 
is more marked The general health seldom suffers appreciably, 
unless the itching is so bad as to make sleep impossible The irri- 
tation and local heat may be out of all proportion to visible 
changes in the skm, and in neurotic patients the nervous excite- 
ment may be extreme The attack may affect any part of the 
body, but it usually begins at one of the following sites the bends 
of tin elbows or knees, the groins, between the buttocks, the 
groove behind the ears, the scalp, the palms or the soles, and the 
breasts of women According to its position the form of the 
eczema is somewhat modified Qn the front of the legs and arms, 
there is uniform redness On the scalp it is generally seborrhoeic, 
and m children, especially when pedicuh are present, it will be- 
come pustular On the palms and soles it brings about thickening 
of the epidermis and the formation of cracks 

Treatment is unsatisfactory Some cases are benefited by 
X-iays, others by alkaline bicarbonates or calomel, but the condi- 
tion seems to wax and wane, or even disappear in an arbitrary 
way and the last treatment employed is given the credit The 
only safe statements are (a) that the inflamed area should be 
protected from air and irritation and (b) that highly seasoned 


foods should be avoided 

EDAM, a town m the province of North Holland, close to the 
Zuider Zee, about 13 mi N N E of Amsterdam It is connected 
with the Zuider Zee by a fine canal protected by a large sea-lock 
(1828) Pop (1940) 8,941 Gennsny occupied Edam m 1940 

Edam took its name and origin from the dam built on the Ye, 
which joined the Purmer lake close by Free access to the Zuider 
Zee was obtained by the construction of 3 new dock m 1357, when 
the town also received civic rights from William V of Bavaria, 
count of Holland Owing to the danger of the extension of the 
^Purmer and Beeroster lakes, Philip II of Spam caused a sluice 


to he built mto the dock in 1567 In the next century Edam was 
a great shipbuilding centre, and nearly the whole of de Ruyter’s 
fleet was built here , then the harbour began to get silted up, and 
commercial and industrial activity slowly waned The Great 
Church (St Nicholas) probably 14th century, was largely re- 
built after a fire in 1602, which destroyed nearly the whole town 
It contains some fine stained glass and carved woodwork of this 
period The Little Church (15th century) was demolished in 
1883, except for a portion of the nave and the old tower and 
steeple The town hall dates from 1737, and there is a museum 
founded in 1895 Cheese making is important and Edam gives 
its name to the “sweet milk cheese” ( zoetenielks baas') made 
throughout North Holland 

EDDA, the title given to two very remarkable collections of 
old Icelandic literature Of these one bears that title from the 
middle ages, the other is called Edda by a comparatively mod- 
ern misnomer The word is first met with in Rigsptda, a frag 
inentary poem dating from the first half of the 10th century, 
where it is introduced as the name or title of a great-grand- 
mother From the 14th to the 17th century, this word — but no 
one has formed a reasonable conjecture why — was used as a 
synonym for the technical laws of the Norwegian Court-metre, 
Eddu regia, and “never to have heard or seen Edda” signified 
“never to have learned the art of poetry ” The only known work 
by the name m the middle ages was the miscellaneous group of 
writings composed by Snorri Sturluson (qv , 1179-1241), the 
greatest name in. old Scandinavian literature It is believed 
that the Edda, as he left it, was completed about 1222 Whether 
he gave this name to the work is doubtful , the title first occurs 
in the Uppsala Codex, transcribed about 50 years after his death 
The collection of Snorri is now known as the Prose or Younger 
Edda, the title of Elder Edda being given to a collection of myth- 
ological and heroic poems, discovered by the Icelandic bishop of 
Skalaholt, Brynjolfr Sveinsson, m 1643 and erroneously named 
by him the Edda of Saeinundr 

The Prose Edda — Properly known as Edda Snorra Sturl- 
usonar, this was undoubtedly written by Snorn Sturluson It is 
divided into five parts, the Preface or Formdh, Gylfagtnmng, 
BragaroeSur, Skdldskaparmdl and Hdttatal The Preface bears a 
very modern character and simply gives a risumd of the biblical 
story of the creation and the flood, with a brief account of the 
rise and spread of paganism Gylfagtnmng, or the Delusion of 
Gylfi, on the other hand, is the most precious compendium which 
we possess of the mythological system of the ancient inhabitants 
of Scandinavia The BragaroeSur, or sayings of Bragi, are further 
legends of the deities, attributed to Bragi, the god of poetry The 
Skdldskaparmdl, or Art of Poetry, commonly called Skdlda, con 
tains the instructions given by Bragi to Aegir, and consists of 
the rules and theories of ancient verse, exemplified in copious 
extracts from Eyvmdr Skaldaspillir and other eminent Icelandic 
poets The fifth section of the Edda, the Hdttatal, or Number of 
Metres, is a running technical commentary on the text of Snorri’s 
three poems written m honour of Hikon, king of Norway 
Affixed to some mss of the Younger Edda are a list of poets anti 
a number of philological treatises and grammatical studies These 
belong, however, to a later period than the life of Snorri Sturluson 

The three oldest mss of the Prose Edda all belong to the 
beginning of the 14th century The Wurm ms was sent to Ole 
Wurm in 1628, the Codex Regius was discovered by the inde- " 
fatigable bishop Brynjdlfr Sveinsson m 1643 The most important, 
however, of these mss is the Uppsala Codex, an octavo volume 
written probably about the year 1300 There have been several 
good editions of the Edda Snorra Sturlusonar, of which, perhaps, 
the best is the edit on published by the Amamagnaean Society in 
Copenhagen m 1848-52, edited by a group of scholars* under the 
direction of J6n Sigurfisson, and the more recent Danish (1900) 
and Icelandic (1907) editions of Fmnur Jonsson There aje. 
English translations by T Percy, Northern Antiquities, from the 
French of P H Mallet (1770), by G Webbe Dg.sent (Stock- 
holm, 1842), by R B Anderson (Chicago,— -^0) , by A G 
Brodeur (1916) The last-named version contains the whole of 
the Prose Edda, with the exception of the very technical and 
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practically untranslatable Hattatal spirit of a dead father addresses his living son, and exhorts him, 

The Elder Edda, Poetic Edda or Sacmundai Edda hms jrdtSa with maxims that resemble those of Hdvaindl, to righteousness 
was entirely unknown until about 1643, when it came into the of life Though found only m the 17th century copies of the 


- hands of Brynjolfr Svembson, who, puzzled to classify it, gave Edda, Sdlarltdd appears from internal evidence to have been 
it the title of Edda Sa t ,mundt tmdtiscn Saemundr Sigfusson, written m the nth century, and to have been the composition of 
who was thus credited with the collection of these poems, came a Christian mystic who had not completely shed heathen modes 
of an old and distinguished Icelandic family, and lived from about of thought and expression 

1056 to 1133 Ibe poems themselves arc many of them only The principal ms of this Edda is the Codex Regius in the royal 
fragments of longer heroic chants now otherwise entirely lost library of Copenhagen, written continuously, without regard to 
They treat of mythical and heroic legends of an early Scandi- prose or versc > on 45 vellum leaves This is that found by Bishop 

archaic forms of Norse verse They present many difficult prob- 22 leaves m all These are the only mss older than the 17th century 
lems upon which scholars have expended an inexhaustible but not which contain a collection of the ancient mytho-heroic lays, but 
always conclusive erudition fragments occur in various other works, and especially m the Edda 

It may be said with some conhdenee, however that the 34 " f 5 ’ norr ‘ The ‘"f oj the Poetic Edda has been edited by Mobius, 

“t" ■» “T” 1 b “"“ n th ' s? 

9th and 1 2th centuries, and that they were the composition of from the Podic Edda were translated into English verse by Amos 
poets, wmose very names are unknown, but who were certainly Cottle in 1797, the poet Gray produced a version of the Veqtamsk- 


chants now otherwise entirely lost library of Copenhagen, written continuously, without regard to 
1 heroic legends of an early Scandi- prose ve « c - ° n 45 vellum leaves This is that found by Bishop 
. ^ ' j Brynjolfr Another valuable fragment e\jsts in the Arnamagnaean 

composed of the simplest and most collectlon ln the Unlverslty of Copenhagen, consisting of four sheets, 
>c luey present many difficult prob* 22 leaver m all These are the only mss older than the 17th century 
ive expended an inexhaustible but not which contain a collection of the ancient mytho-heroic lays, but 
fragments occur in various other works, and especially m the Edda 
ne conhdenee, however, that the 34 °* S " or " The th « P ° eltc Edda has been edited by Mobius, 

be lirfrl/i I K t ik Sophus Buggc, Hildebrand, Sijmons and Gcnng, Finnur Jonsson, 


wcgians by birth or descent and shared the same religious 
poetic convention These poets were not uncultured, they 
; aftccted by the beliefs of the Christianized peoples of 
cm Europe, they used as material for their art Danish and 


German legends, they v 


ced by the Anglo Saxon and V'Eti 


vistra but the first translation of the whole was that published by 
Benjamin Thorpe in 1866 the most recent English versions are those of 
Olive Bray (190&) and H A BlIJows (1923) 

The Lddic poems were rearranged, on a system of their own 
which differs entirely from that of the eaily mss by Gudbrand 


Irish literatures Insh influence is marked in Rtf’s pula, to what 
extent it affected the Edda as a whole is debat ible The honour 
of having been the home land ot the Edda has been claimed in 
turn for Norway, Iceland, the British Isles ind Denmark The 


igfusson and h York Powell, m their Corpus poettcum borcalt 
883) This is a collection not of Edda only, but of all existing frag- 
cuts of the vast lyrical literature of ancient Iceland 

(X.RPCo) 

EDDINGTON, SIR ARTHUR STANLEY ({882-1944), 


two Atlt poems can be assigned with certainly ^Greenland, " ls bor ? at Rendal England, Dee 28 1882 

Grlmmsmdl appears from internal evidence to have been com ^lrl *‘t Owen s college, Manchester and Trinity 

posed in Norway, and Gn P iss P d m Iceland, Rlgsfiula may have Wh’s Pr^f’J Z V'm iT Wrangl f r m I9 °, 4 and 
been composed in Ireland or in northern Lngland The me mine / » hs ™ zemaa in ^07 In the latter year he was elected 
of the title '‘Edda’ is st.ll m doubt, it has been vtno” w\s° s ,s A 1 fh ^ T V 9 * 3 ^ hdd the P ° St of 
plained by scholars as “Tales of a Grandmother,” “Poetics,” R ° ya , ob! ’ erv ‘ dor y at Greenwich, and m 

“The Book of Oddi” — Saemundr resided at Oddi-“Poems of J 9 T? g! Pk “ Pf of «s°r of astronomy at Cambridge 
Death and Destruction,” from the Irish word ailte, signifying ™d ,n t P " madC ! aVu® obaer L vatory at Cambridge, 
“deaths ” The poems appear to have been collected from ora! ^ amc y Z w f elected feII ° w the Royal Society * 

tradition and committed to writing m the 12th century prob- , 6 j S a mem , , toan y Bntish and foreign scientific soci- 
ably in Iceland and possibly by Saemundr ’ ^ g a , was a " af dcd the Hopkms prize of the Cambridge Philo 

The most remarkable of the poems m this priceless collection 1 rnH™,, S °/ iety ^ 9 Z~ 2: h the Po , nte 5 oulant P nze of the French 
is the Voluspd, or prophecy of the \olva or Sibvl In this chant 9 9 !|, sold “ e , dal , ° f tbe Ro V al Astronomical 

we listen to an inspired prophetess, “seated on her high seat, fg* p, y i 92 , 4) ’ T 0 ruce medal of the Astronomical Soaety of 
and addressing Odm, while the gods listen to her words ” She LLaTiLnla’ a f n ,, otbers He was lighted m 1930 and was 
sings of the world before the gods were made, of the coming “ *f entm 1938 

and the meeting of the A*ir, of the origin of the giants, dwarfs / P™^ 1 , researches were on the motions of stars, 

and men, of the lmppy beginning of all things, and the sad end f. „ r e%oIutl0P ap d relativity His first published paper in igo6 
mg that shall be in the chaos of Ragnarok The melodics of the „ V“ e systemat * c motlon of star s, this was followed during 
verse, exquisite in their extreme and severe simplicity, are „ n }f£, ye l rs by a sen , es of P a P ers on the structure of the 
wholly rhythmical and alliterative, and return upon themselves p rB i,i he Sys i, ematia Motions of the Stars of Professor 

like a solemn incantation Boss s Preliminary General Catalogue” appeared in 1910, lfi'this 

Hdvaindl, the Lesson of the High One, or Odm, follows this P f P , er , f dmgton analyzed th \ s catalogue of 6,188 stars and some 
contains proverbs and wise saws, and a scries of stones, some of 1 1 , Li if r , researches ^ ere ba sed on this analysis In 1916-17 

them comical, told by Odm against himself „ fu P , apers , on th ? radlatlve equilibrium of the stars,” 

In Hyndkd) 6 S, the Lay of Hyndla, the goddess Freyja ndes mficance * St f r Eddmg ^ 0n gasped the sig 

<l ucstlon tbe Hyndla with regard to the ancestfy of her opmenl and ht Jf re at , ivity at , an ear y stage of lts devel - 
yoting paramour, Oitar With this poem, the first or wholly ™u ’on nf ^ f ar CS ’ b °° ks and lectures . a clear 
mythological portion of the collection closes What follows is 

heroic and pseudo historic The Volundarkmda, or Song of Vol- „ gt dled Nov 22 > I 944 
• u . ndr - *» ep 8aged with the adventures of Volundr, the smith king, 0 , t Z ^ n ° T r K s ’S 011111 " SieU( ! r Movement and the Structure 

during his stay with Nfdudr, king of Sweden Volundr, idcnt.cai tin A s Tfr™ ‘*« ****** Theory of ■GraVZ 
^th the Anglo-Saxon Weland and the German Wieland (OHG Theory of Relativity (1^) d S £ r ? Zd Atom I L he ! Ha j} cal 

Wwknt), 1 S sometimes confused With Odm, the master smith Universe (mi.,), New Pathways I sLnTA 
This poem contains the beautiful figure of Svanhvn, the swan- *f Protom and Electrons (1936) and The PhUosophTof PhlAsci 
maiden, who stays seven winters with Volundr, and then ycam (S * A?» TV i 

ihg for her fatherland, flies away home through the dark forest EUDIus or AEDDI, a Kentish choirmaster, was employed 
HelgakviSa HfbrvarSssonar, the Song of Hdgi, the bon of by Wllfrld (c 634-709), bishop of York, to organize services in 
Hjormfl, celebrates the wooing of Helgi of Svava, who like Northumbria His Life of Wilfrid is the earliest extant work of 
- 4 '^nta, ends by loving the man with whom she has fought in an An E l0 Sa * op author It is invaluable for its period, though 
battle Two Songs of Helgi th 5 Himdmg’s Bane, Helgakvttfa stron 8 ] y Partisan in feeling, and was used by Bede for bis His- 
ffnndmgsoam, open the long and very important series of lays tona 

relating to tlWno Heroic families of the Volsungs and the r 5e f Edchus > Fito Wtlfrldi (Rame, Historians of Church of York, 
Nibeiungs A very curious poem is the Song of the Sun, Sdlarhod I4 « G ed » w , ith I - tr , an , s /nd notes by B Colgrave 

which foima a kind of appendix to the Poltw Edda In this the , u f g ' 9 7) ‘ B ' de ’ m Eal (edlt Plumraer > Oxford, 1896), 
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EDDY, MARY BAKER (1821-1910), the founder and 
leader of the Christian Science movement, was born on July 16, 
1821, at Bow, near Concord, New Hampshire, USA She was 
the youngest of the six children of Mark Baker and Abigail Am 
brose Baker Her father was a man of local prominence, first 
at Bow and later at Tilton, New Hampshire, a landowner, a 
justice of the peace, a member of the committee having charge 
of the public schools and a deacon of the Congregational Church 
Her mother was the daughter of Deacon Nathaniel Ambrose, of 
Pembroke, New Hampshire, who also represented the same 
type of citizenship 

In 1843 Mary Baker married Major George W Glover, a 
native of Concord, New Hampshire, but a resident of Charleston, 
SC By occupation a contractor and builder, he had an honorary 
title “by appointment to the staff of the governor of South Caro 
lina ” Major Glover died six months after their marriage while 
they were at Wilmington, N C Her only child (also named George 
W Glover) was bom three months later, after she had returned to 
New Hampshire During the next nine years she lived at Tilton, 
New Hampshire, with her father, or with her sister Mrs Abigail 
Tilton, and occupied herself to the extent allowed by delicate 
health m caring for her child and in teaching For a time she 
conducted a private school for young children, at other times she 
was an extra teacher m a New Hampshire Conference Seminary 

In 1853 Mrs Glover married Dr Daniel Patterson, of Fiank 
lin, N H , a dentist This marriage proved to be extremely un 
fortunate After ten years of alternate care and neglect, he finally 
deserted her at Lynn, Mass , whither they had removed from New 
Hampshire Ten years later (at Lynn, in 1873) she obtained 1 
divorce from him for desertion following after adultery In 1877 
Mrs Glover (Mrs Patterson having resumed this name) married 
Asa Gilbert Eddy, of Lynn, an ardent Christian Scientist and the 
first of her followers to engage in the public practice of Christian 
Science After his death (at Lynn, in 1882) Mrs Eddy continued 
as widow until she died at Chestnut Hill, Mass , near Boston, on 
Dec 3, 1910 

Considering that educational facilities for women were limited 
when Mrs Eddy was young and that her attendance at school was 
interrupted by delicate health, the education she obtained was ex 
ceptionally liberal. In addition to attending ordinary schools, 
she attended the Academy at Tilton and received instruction from 
tutors An extensive reader of good literature, she also wrote 
acceptable poetry and prose which appeared frequently in New 
England publications long before her discovery of Christian 
Science After her discovery of Christian Science, she contributed 
the principal literature of this subject, employing for this purpose 
a distinctive literary style, as well as a notable ability to elucidate 
metaphysical and religious topics 

As a child and as a young woman, Mrs Eddy showed an ex 
ceptional interest in religious subjects In the development of 
this mteiest she was aided by her devout and intelligent mother, 
as well as by the Congregational pastors at Bow and Tilton and 
by other ministers whom her parents frequently entertained At 
the age of 12, she had the courage and independence to dispute a 
point m theology when she was exammed for church membership 
Between then and her first marriage, she often discussed religious 
topics with her parents and with mimsters, exhibiting a compre- 
hension which they regarded as remarkable Shortly before her 
first marriage, one of her pastors who also tutored her for six 
or seven years (Rev Enoch Corser) predicted for Mrs Eddy a 
great future and spoke of her as “an intellectual and spiritual 
genius ” 

The beginning of Mrs Eddy’s interest in religious or spiritual 
healing can be traced to an incident which occurred when she was 
12 years old, immediately before her examination for admission 
to the Congregational Church During a fever her mother com 
mended prayer to God Then, as Mrs Eddy has related, “I 
prayed, and a soft glow of ineffable joy came over me The fever 
was gone, and I rose and dressed myself, in a normal condition 
of health” ( Retrospection and Introspection, p 13) This inci 
dent, together with others of an extraordinary nature, is believed 
to have contributed to the observation and study which resulted 
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ultimately in Mis Eddy’s discovery of Chnstiail Science 
Mrs Eddy regaided her discovery of Chustian Science as re- 
sulting directly and immediately from an incident which occurred 
at Lynn in 1866 While returning froSH a meeting of Good Tem ^ 
plars, she fell on an icy street and was injured severely Carried to 
a nearby residence, she was attended by a physician and caied for 
during the night The next day she wis removed to her home, as 
a local newspaper repoited at the time, “in a very critical condi 
tion” On the third day after this injury, having obtained little 
or no relief, Mrs Eddy asked for her Bible, opened it so that she 
read an account of Christian healing (Matt 92) and again 
experienced an immediate recovery 

Concerning the study which then ensued, Mrs Eddy has 
written “The Bible was my textbook It answered my questions 
as to how I was healed, but the Scriptures had to me a new' mean 
ing, a new tongue Their spiritual signification appeared, and I 
apprehended for the first time, in their spiritual meaning, Jesus’ 
teaching and demonstration, and the Principle and rule of spiritual 
Science and metaphysical healing, — in a word, Christian Science ” 
Mrs Eddy’s published works on Christian Science began with 
a pamphlet copyrighted m 1870, entitled The Science oj Man, 
of which only one small edition was printed In this pamphlet she 
said, “In the nineteenth century I affix for all time the word 
Science to Christianity , and crroi to personal sense, and call the 
world to battle on this issue ” Her principal work, the Christian 
Science textbook, first entitled Science and Health but after 
ward entitled Science and Health with Key to the Scriptures, 
was issued m 1875 Occasionally revised by the author, “only to 
give a clearer and fuller expression of its original meaning,” and 
finally revised in 1907, this book continues to be the fundamental 
and standard statement of Christian Science Other published 
works by Mrs Eddy include The People’s Idea of God (1886), 
Christian Healing (1886), Unity of Good (1891), Rudimental 
Divme Science (1891), Retrospection and Introspection (1891), 
No and Yes (1891), Church Manual (1895-1910), Miscellaneous 
Writings (1896), Christ and Christmas (1897), Christian Science 
versus Pantheism (1898), Pulpit and Press (1898), Messages to 
The Mother Church (1900, 1901, 1902), The First Church of 
Christ, Scientist, and Miscellany (1913) 

Naturally, Mrs Eddy was the first practitioner and the first 
teacher of her religion As a practitioner, she demonstrated her 
religion by healings in many cases, until duties which could not be 
left to others required all of her time As a teacher, she taught 
students until she was obliged to leave class teaching to students 
whom she selected for this work She began to organize the 
Christian Science movement in 1876 when she and a few of her 
students formed the Christian Science Association After three 
years she and a selected number of her followers organized the 
Church of Christ, Scientist, into which the earlier Association 
was merged In 1892, she and a selected number of ber followers 
organized the Christian Science mother church, the First Church 
of Christ, Scientist, in Boston, which succeeded the earlier church 
The Mother Church, together with the branch churches or local 
congregations throughout the world, constitutes the present .or- 
ganization In 1892 Mrs Eddy also founded the Christian Science 
Publishing Society as an agency of her Church 
Next to what Mrs Eddy did as the discoverer and founder of 
Christian Science, her greatest work was done as the leader of the 
Christian Science movement Although living a rather secluded life * 
(at Lynn until 1882, in Boston from then until 1889, at Pleasant 
View, near Concord, NH, from then until 1908, and afterward 
at Chestnut Hill, near Boston), she initiated and either directed 
or supervised every important activity of her Church, and she 
formulated the plan, set forth in the Church Manual, by which 
its affairs are to be conducted permanently From 4 ie general 
point of view, Mrs Eddy was a remarkable woman, for it was no 
light task to propose a new system of religious philosophy which 
was at the time and is even mow so radically at variance w'UT 
much of prevailing orthodox beliefs She was 57 when she founded 
the Church of Christ, Scientist, which m-halLa^&drtury extended 
its branches throughout the world totalling (1928) 2,370 churches 
and societies She followed this with the founding of the Chris - 
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Han Science Journal, a monthly magazine which she edited for 
11 \rs , and 15 yrs later she founded the Christian Science 
Sentiiul , a weekly In 1908, when Mrs Eddy was 87, she es- 
tablished the Christian Science Monitor, a successful daily news 
paper, giving news free from sensation and scandal Nor did Mrs 
Eddy, at these times, relinquish her other activities Her own life 
illustrated and demonstrated her proposition that “prayer, watch- 
ing and working combined with self immolation, are Gods gra 
cious means for accomplishing whatever has been successfully 
done for the Christianization and health of mankind” ( Science 
and Health, p 1) See Christian Science (CPS) 

BniLiOGiuiiiY— Sibjl Wilbur, The Life of Mary Baker Eddy (Bos 
ton 1908 , revised, 19-9), Mrs Eddy, Retrospection and Introspec 
lion (Boston, 1891) , W D McCrackin, Mary Baker Eddy and Her 
Book (Tamworth, 1925), E M Ramsay, Christian Science and Its 
Discoverer (Cambridge, 19.3) 

EDE, a town m the province of Gelderland, the Netherlands, 
on the railway Utrecht-Arnhem Pop (1940) 34,567 Ede is the 
stat of the important Dutch Enka rayon silk industry At 3 mi 
distance is the castle of St Hubertus, containing the modern art 
collection of Krolltr Muller, which gamed special fame for its 
outstanding collection of paintings bv Vincent Van Gogh 

EDELINCK, GERARD (1649-1707), flemish copper plate 
engraver, was born in Antwerp on Oct 20, 1649 He learned the 
rudiments of the art in his native town under Gaspard Huybrecht 
He then went to Paris in 1665 and worked under de Poilly On the 
recommendation of Le Brun, he was appointed teacher at the 
academy established at the Gobelins to tram workers m tapestry 

Edchnck with Nanteuil and Masson formed the great trium- 
virate of the best period of Trench portrait engraving He excelled 
in rendering light and slude, colour and the texture of surfaces 
He was the first to execute prints m the lozenge shape Among his 
works, which number 341, are a “Holy Family,” after Raphael, a 
“Penitent Magdalene,” after Charles le Brun, “Alexander at the 
Tent of Darius,” after Le Brun, a “Combat of Four Knights” 
after Leonardo da Vinci, “Christ Surrounded by Angels”, “St 
Louis Praying", and “St Charles Borromeo before a Crucifix” — the 
last three after Lc Brun Edehnck engraved portraits of Louis 
XIV, Le Brun, Rigaud, Philippe de Champaigne (which the en- 
graver thought his best), Santeul, La Fontaine, Colbert, John 
Dryden, Descartes, etc He died in Pans on April 2, 1707 His 
two brothers, Jean and Gaspard Francois, and his son Nicolas, 
were also engravers, but did not attain to his excellence 

See H Delaborde, Girard Xdehnck (1886) , Robert Dumesml, Le 
pelntre graveur /roflfau, vol vn (1835-71) 

EDELWEISS ( Leontopodmm alpmttm), a perennial plant of 
the composite family ( Compositae ), native of the Alps and 
the Andes It is a small herb 
reaching about 6 in high, with 
narrow white woolly leaves and 
terminal flowerheads enveloped 
in woolly bracts The woolly cov- 
ering is assumed to protect the 
plant, in the exposed situations 
in which yt is found, by prevent- 
ing its drying up through execs 
sive loss of moisture It is much 
sought after by some'' visitors to 
-the Alps but although rather 
sporadic In its distribution it is 
pot rare and grows readily in 
gardens tinder lowland condi- 
tions 

EDEN, SIR ASHLEY 
(18^1-138#), Anglo Indnn offi 
cul and diplomatist thi*d «on of 
Robert John Ede.i, third Lord 
-‘VGckhnd and bishop of Bath and 
Wells, was bom on Nov 13, 

1831, and enf» q.ip lie Indnn ci.il service in 1852 In 1855 he 
helpid to supprr-v the <K mtal ri-1114 md ’ruin i860 lo ifc7i w is 
scire' iry to ’he Bengal govi rnment with an ex ofr.o seal on the 
legislative coji.cI Ldtn w 13 (i!j;xj the Hr t uvilnn governor 


of British Burma, in 1877 he became lieutenant-governor of Ben- 
gal He returned to England on his appointment (1882) to the 
council of the secretary of state for India, of which he remained 
a member till his death on July g, 1887 

EDEN, though often used as the name of the garden m which, 
according to Gen 11 and 111, lived the first man created, is strictly 
the name of the region m which that garden was situated The 
garden contained beautiful fruit trees providing food for the man 
whom God had appointed to till it In it, too, were “the tree of 
the knowledge of good and evil” and “the tree of life,” magical 
trees conferring upon those who ate of their fruit wisdom and 
immortality The man and his wife were expelled from the gar- 
den because, having tasted, contrary to the divine command, of 
the fruit of the former, God feared that they might eat also of 
the other tree’s fruit The story blends many mythological con 
ceptions which belong to the primitive age of Semitic religion 
Close study of the story reveals that it is compounded of at least 
two traditions, one concerned with the tree of knowledge, the 
other with the tree of life Prof H T Obbmk of Utrecht has 
suggested that the narrative has been generally misunderstood 
His view is that the tree of life was really intended to furnish 
divine food by which the first man maintained his immortality, 
and that he was evicted from the garden to cut him off from this 
nourishment 

Many speculations have been made as to the site of the gar- 
den, which seems to be thought of as an oasis in a barren region 
According to Gen 11 8 it was "eastward” verses 10-14 describe 
a nver as flowing forth from it, and dividing into four streams 
One of these is the Euphrates, and another, “Hiddekel,” almost 
certainly the Tigris This would suggest a site north of Babylon 
It is true that the Euphrates and the Tigris near Baghdad ap- 
proach so closely together that the former discharges water 
through canals into the latter But even if it be supposed that 
these two rivers might be regarded as coming from a common 
source no satisfactory explanation of the two remaining riVers 
is offered To define the site from these details is impossible, it 
is obvious, moreover, that verses 10-14 are a learned note in- 
truded into the simple story The attempt to locate a mythological 
garden is bound to be attended bv considerable difficulty, and all 
that can be safely said is that the story m its present form com- 
bines two traditions, one of which placed the garden in the far 
east, the other m the far north, where, according to Babylonian 
tradition, the garden of the gods was to be found Yet another 
tradition as to the garden, which underlies Ezek xxvm 12-19, 
connects it with the mountain of God, placed by Isa xiv 13 in 
the “sides of the north ” (W L W ) 

EDENBRIDGE, a market town m the Sevenoaks parliamen- 
tary division of Kent, England, 28J mi S S E of London on the 
Southern railway, and 10 mi W of Tonbridge on the line to 
Redhill Pop of civil parish (1931) 3,254 It is pleasantly 
situated on the nver Eden, an affluent of the Medway, m a valley 
between the Ragstone hills and the Forest ridges, on the Surrey 
border The church of St Peter and St Paul is principally Per- 
pendicular The town has considerable agricultural trade and a 
chalybeate spnng which is little used Hever castle, 2 mi S W , is a 
beautiful moated mansion of the 15th and 16th centuries, ’but 
occupying the site of an earlier structure This was rebuilt by 
Sir Geoffrey Boleyn, whose grandson, Sir Thomas, was father of 
Anne, second wife of Henry VIII, who here spent much of her 
life before her marriage and was visited by the king There is a 
chapel of her family in the fine parish church of Hever, Not far 
distant is the modern Chiddingstone castle, on an ancient site 
A block of sandstone in the park is called the "chiding stone,” 
tradition asserting it to be a prehistoric seat of judgment 

EDEN HALL, LTJCK OF, an old painted or enamelled 
glass drinking goblet preserved at Eden Hall, Cumberland, the 
-eit of the Musgrave family, perhaps of the 10th century It 
has the letters I H S on the top Round the vase is the verse 
given below In the grounds of Eden Hall is a spnng called St 
Cuthbcrt’s Well, and the story is that one of the early Musgraves 
suionstd the fames making merry at the well, and Seized the 
goblet irom the fairy bog, who eventually acknowledged his 
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defeat and gave him the cup, but warned him 
When this cup shall break or fall, 

Farewell the luck of Eden Hall 

Possessed of the cup, the knight of Musgrave is said to have at 
once piospered in a love suit There is a poem on the cup called 
‘ The Drinking Match at Eden Hall,” by Philip, duke of Wharton, 
a parody on the ballad of Chevy Chase, reprinted in Edward Wat- 
ford’s Tales of Great Families (1877, vol xi), as “The witty 
Duke of Wharton " 

EDENKOBEN, a town of Germany, m the Bavarian palati- 
nate, 6 mi N from Landau, on the railway to Weissenburg Pop 
ulation 5,218 It has a sulphur spring Its industries comprise 
ironworks, and the manufacture of machinery, furniture and 
cigars It has also a large trade in wine and is frequented for 
the grape-cure 

EDENTATA, an order of Mammalia (q v ) comprising the 
sloths, anteaters and armadillos restricted to the warmer parts 
of America But this name, meaning toothless, applies only to the 
anteaters The teeth of sloths and armadillos, however, are ab- 
normal in being of persistent growth, seldom differentiated, with- 
out enamel and invariably absent in the front of both jaws A 
character distinctive of the order is the presence of accessory 
articular processes on some of the vertebrae From this the name 
\enarthra has been given to these groups to distinguish them from 
the pangolins and aardvarks of the old world which were for- 
meily associated with the American edentates as Nomarthra on 
account of the normal construction of the vertebrae There is, 
however, no evidence of kinship between the anteaters of the old 
and new worlds, such resemblances as they exhibit being super- 
ficial adaptations to diet The pangolins and aardvark are there- 
fore dealt with separately in this article 
The existing edentates are divided into two suborders, the 
Pilosa or Amcanodenta and the Loricata or Hicanodonta 
Pilosa — In the Pilosa the anus and external genitalia are close 
together on a common eminence or enclosed in a fold of skm, both 
the clitoris and penis being quite short, and there is no exoskeleton 
of dermal bones There are two well defined groups, the Tardigrada 
or sloths and the Vermilmgua or anteaters In the Tardigrada 
the jaws are short, strong, and the wide mouth is provided with 
teeth and a short flat tongue, the tail is short or absent and the 
Limbs are long and slender, the fore and hind feet are similar in 
being long and narrow and m having the two or three digits com- 
pactly united and furnished with long, curved, equal daws In 
the skull the zygomatic arch is branched 
The existing sloths feed upon leaves and are entirely arboreal 
Their limbs are especially modified to enable them to climb or 
hang Jiack downwards on branches, and their long coarse hair har- 
bours microscopical green algae which serve to conceal them in 
the trees 

The sloths am referred to two subfamilies, the Bradypodinae 
and Choloepmae In the Bradypodinae, or three toed sloths, all 
the feet are furnished with three digits, and the soles are almost 
entirely hairy, theie is a distinct tail, the hair on the head grows 
forward, forming a frill round the face, the nostrils are small and 
the ears very simple Sometimes known as ais, they are found in 
the tropical forests of South and Central America The few 
known species are referred to two genera, Bradypus and Scaeopus 
The Choloepmae or two toed sloths, also known as unau, have 
only two digits on the forefoot, the soles are quite naked, there is 
no external tail, the hair on the head grows backwards, the nostrils 
have a thickened margin and the ear is provided with a valvular 
flap The single genus Choloepus, represented by a few species, 
ranges from Nicaragua to Brazil 
In the Myrmecophagidae or anteaters the snout is elongated and 
down curved, the mouth has a very short gape, a long worm-like 
tongue and no teeth, the fore and hind feet are dissimilar and the 
digits of the forefoot are unequal in size, the third being the larg 
est and armed with a g*reat falcate claw and the tail is very long 
In the skull the jaw? are weak and the zygomatic arch is slender 
and unbranched The anteaters are assigned to two subfamilies, 
the Cyclopedmae and Myrmecophagmae 
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In the Cyclopedmae, containing only Cyclopes' didactylus, the 
silky or two toed anteater, the limbs are adapted essentially for 
climbing The forefooL has onl> two digits with strong claws which 
close upon a large cushion like pad, tilt hmd foot has four fused 
digits, each with a long claw, and capable of folding down on to * 
the heel for grasping, the tail is prehensile and naked at the tip 
beneath but otherwise covered, like the hud jnd body, with long 
silky hairs which on the head conceal the simple ears The jaws 
and other parts of the skull are less specialized than in the nest 
family Tins little arboreal anteater, which is no bigger than a 
rat, is found m tropical South ind Central America 

The Myrmecophagin le contain two very distinct forms the 
great anteater ( Myrmtcophaqa jubata) and lesser anteater or 
tamandua (Tamandua Uhadactyla) The feet are adapted foi 
progression on the ground although in the tamandua they also 
serve for climbing The forefoot has foui clawed toes, and on it=> 
outer side a large supporting pad, the hmd foot has five toes 
with short claws, and u plantigrade, the hair is not silky and on 
the head is quite shoit so that the better developed ears are prom 
inent The skull differs from that of Cyclopts in having a weaker 
mandible and in the fusion of the pteivgoids to prolong the narial 
passages In the tamandua the tail is prehensile and covered 
mostly with small scales and short hairs the hair of the bod> is 
short and smooth and the forefoot has a 1 irge carpal pad confluent 
with the ambulatorv pad This anteater, which is about the size of 
a cat, lues in the forests of tropical America 

The great anteater {Myrmecopha^a jubata), standing over two 
feet high, is purel} terrestrial in habits The hair on the body 
and tail is long, shaggy and coarse, the tail is rigid and not pre- 
hensile, the forefoot has a very large ambulatory pad and a small 
isolated carpal pad and the snout is much longer than in the 
tamandua It lives in the swampv savannahs and forests of tropi- 
cal America, feeding, like the other anteaters, mainly on termites 
the nests of which it rips open with the great falcate claws of the 
fore feet 

Loricata — In the Loricata the external genitalia are long and 
not associated with the anus, as in the Pilosa, there is a dermal 
bony exoskeleton and the hairy covering is usuallv scanty The 
armadillos which constitute this suborder are divisible into sev- 
eral subfamilies 

In the Dasypodmae the bony exoskeleton consists of a head- 
shield, one or more free bands on the neck, a large compact scapu 
lar shield encasing the fore quarters, followed by from 6 to 13 
free dorsal bands and a large solid | 3 elvic shield over the hmd 
quarters, the scutes of these areas being tolerably alike in size and 
shape, the flexible tail tapers to a point and its bony rings never 
consist of more than two rows of scutes, the skin of the lower 
surface is scantily hairy and tubercular, the legs are scaly above 
and there are five toes on each foot, those of the fore foot being 
provided with fossonal claws, the fourth toe being the longest, 
while on the hmd foot the thud and fourth are subequal and all 
the claws are smaller, the ears are large, situated on the sides 
of the head some distance behind the eyes 

There are two tribes, the Dasypodim and the Cabassomi The 
Dasypodmi have from six to eight dorsal bands, one neck band, 
the scutes are coarsely sculptured, and the tail has jointed rings 
To this subfamily belong the six-banded arnTadillo (Dasypus sex 
emetus) of Paraguay and Brazil, and many related species A 
remarkable Brazilian species ( Scleropleura briaieti) has the der * 
mal scutes defective, especially on the back These armadillos 
are active animals of small or medium size, ranging m length of 
head and body from about six inches in the pichi to a foot or 
rather more in the six banded armadillo 

In the Cabassomi there arc from 11 to 13 dorsal and from 
three to four neck bands, the scutes are often polished, the scutes 
of the tail are not arranged in distinct rings and ma> be defective , 
and the forefeet are more fossqjial, the claws of the third or third „ 
and fourth being specially enlarged To this group belong the 
tatouay ( Cabassous unicinctus) of Brazil and Surinam, and the 
giant armadillo (Prwdontes giqas) of Brazil, \G\tCh may reach a 
length ot three feet 

The subfamily Tatuinae contains the peba or nme-banded arma- 
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dillo (Tat 11 or'Tatusta ) which differs from the Das>podinae in 
having the ears set close together on the top of the head no bands 
on the neck, the scutes of the dorsal bands larger and differently 
shaped from the small scffccs of the scapular and pel’ ic shields, 
the bands on the long till are composed of three rows of scutes, 
in the fore foot the fifth toe is absent and the thud is as large as 
or larger than the fourth, and the five toes of the hind foot are 
symmetrically airanged, the third being median The genus ranges 
from Texas to the Argentine and is represented by 1 few species 
ot which the best known is Tatu twvimcmcta A rare species, the 
hairy peba ( T pilosa), is remarkable for having a coat of long 
hair concealing the scutes It has been referred to a distinct genus 
L ryptophraclus 

To the subfamily Tolypeutinae belong the apais or ball arma 
dillos, so culled horn their power to roll up into a compaet sphere 
In adaptation to this proteetive habit there is beneath the very 
large pelvic and scapular shields a deep recess into which the limbs 
can be withdrawn The tail is very short and rigid They also differ 
from the Disypodinae in having from two to four dorsal bands 
and in being more dipitigrade, the second, third and fourth toes of 
the hind toot which have broad hoof like claws, and the tips of the 
long claws of the tlurd and fourth digits of the fore foot resting 
on the ground during progression The toes vary from five to 
three A few species of the genus 7 olypiutcs are admitted The 
best known is the common three-banded armadillo ( T tncmclus ) 
from the Argentine 

The little silky umadillo or pichicrago ( Chlamyphorus truth 
talus ) the type of the subfamily Chiamyphonnae, differs from all 
existing armadillos in having a continuous senes of scutes, forming 
transverse bands, extending fiom the head shield to the pelvic 
shield, the latter forming a vertical semicircular disc giving a trun- 
cated appearance to the hinder end of the body, in having the 
dorsal bands attached to the body along the middle of the back 
and overlapping its sides, which, like the ventral surface and legs, 
are clothed with silky hair, like a cloak, in the reduction of the 
ear to a tiny lobe close to the eye and m having the tail spatulate 
The feet nearly resemble those of the Dasypodinae but have larger 
falcate claws This armadillo, which is found m the sandy deserts 
of the Argentine, is an expert digger and largely subterranean m 
habits A related genus, BurmetsUrta, found in Bolivia, differs 
m having the shell adherent to the sides of the Dody and the bony 
scutes of the pelvic shield defective 

Extinct Edentates — The fossile remains of edentates, found 
m abundance m Tertiary deposits of North and South America, 
show that the existing sloths, anteaters and armadillos are the 
widely divergent survivors of a great, and now waning group rep- 
resented in the past by large numbers of highly diversified genera, 
some of the species of which were colossal m bulk Some of these 
fossils serve to link in a measure, not only the sloths with the 
anteaters, but the armadillos with both these groups 

Taking first the Pilosa the dtsroverv of 'lo'hs and a^te^f”-* 
differing but lttle from exis'im. sou cs m Phut >mu deposits 
of couth Am -ic, a need' onl, passing reference Of f r arcin'- 
interc t are the crounc sloths, tne Gr.xigrida sending hetveui 
Hie Troigrada ann J,c Acrmii nena wirn skull, and 'nth i-. in 
the icrmer and tne ic„t ot the shelcion more a» in he Inter llu 
kno in ceiera are grfcuncd round three main \,j >■ I/* galhtwim, 
Mylodon and M egalonyr 

Megatherium had a longisn, very strong t til, broad hips and 
verv stout hmd limbs with a huge heel and onh thrte toes the 
third alone being armed with a 1 irgc claw, the tore limbs vert 
long anci strong and four toed 'hi s ciiml third and umrth tots 
bemg armed with e'aws, th it ot the third being ixetoiionally largi , 
there werf well dexeloped coll.r bones the -hull hid mtcnorh 
prO'rudmg missive ja« 3 , wiitt 3 thick ’’Ml cheu /vgomtlic areh 
There is no doubt that Mus great bcas>, mn«unu. 18 It 'oi. 6 the 
skull being about two firt ted u^on tol.agi and ‘wigs which he 
reached by rearing up aga rnt a trre truik supported on his hind 
legs and raik^nd using his tore legs to pull down the bt riches, 
and a long ilexItJUnorgut. to gather the leaves into lus mouLh It 
also seems clear tha' in standing and walking 011 the grouni he 
rested on the outer side of both tore and hmd feet The remnns 


of Megatherium itself are found in Pleistocene deposits of the 
southern United States and South America Related forms occur 
in the Pliocene of Argentina, and considerably smaller forms, 
regarded as ancestral, occur in Miocene beds of Patagonia 

Mylodon, although smaller, with the skull about a foot and a 
half long, closely resembled Megatherium in general form, but 
had weaker, short jaws, differently shaped, smaller teeth, and 
five toes on the fore foot and four on the hind, but evidently 
walked on the outer side of both feet, like Megatherium Its re- 
mains are found m Pleistocene beds of North and South America 
There are many related geneia, also Pleistocene Of particular in- 
terest was Glossothenum on account of the presence of bones in 
the skin beneath the hair, recalling the exoskeleton of the arma 
dillos Supposedly ancestral forms of Mylodon and its allies are 
found in Miocene deposits of Patagonia 

Megalonyx, with the skull a foot or more in length, found in 
Pleistocene and Pliocene deposits of North America, is distin 
guished from the preceding genera by having the first of the five 
upper teeth large, tusk like and isolated A large number of re 
hted genera from Miocene deposits m Patagonia are smaller and 
less specialized 

It is amongst the earlier Miocene forms of Gravigrada that we 
find evidence of convergence between the sloths and anteaters 
Not only are they smaller than the later evolved forms but also 
their limbs are more slender and their feet more normal, m the 
number and size of the digits, and in the hmd feet bemg planti 
grade, as in the great anteater 

With regard to the Loricata, many existing genera occur in the 
Pleistocene of Argentina and Brazil , and Pleistocene and Pliocene 
beds have yielded remains of a huge armadillo ( Chlamydothe 
num), comparable to a rhinoceros m size and with teeth less sim- 
plified than in surviving species A large number of genera ap- 
proximating to existing forms have also been found in Miocene 
and earlier deposits in Patagonia One of these, Stegothenum, is 
of particular moment from possessing long, narrow jaws with a 
few minute, simple teeth at the back of the mouth, thus approach 
mg the long jawed toothless anteaters But excelling all in in- 
terest are the Glyptodonta, a group of extinct, highly specialized 
armadillos distinguished by having the entire body encased m an 
unjointed bony cuirass, m the fusion of the vertebrae of the 
back, the peculiar jointing of the neck so that the head could be 
withdrawn into the shell, and in the structure of the skull which 
was remarkably like that of Megatherium, in general appearance 
To support the great weight of the cuirass the feet were short and 
broad with hoof like nails especially on the hmd feet, and the 
long tapering tail was jointed, with bony rings in its basal por- 
tion and encased in an unjomted sheath at the end Some of these 
armadillos, like Glyptodon and Panochthus, from the Pleistocene 
of South America, were eight or nine feet long and about four 
feet high and they moved about slowly, grazing on herbage like 
huge tortoise® Thev died oih in the Pleistocene, but the group 
it uace-blc il rough the Pliocene back to Miocene deposits of 
Pat 'goon 

Another group ot extinct mammals, shown by the structure of 
tnm vertebrae '0 belong to the edentate stock, is the Taemodonta 
or Ginodonti whose u mains occur m Lower and Middle Eocene 
deposits in Nor'h America In the structure of the skull and of 
the mae-iive nmbs ihi« mi'i order shows considerable resemblance 
to the Grivigrida, but although the median incisor teeth, both 
abov e and below seem to be 1 nssing, the rest of the dentition is 
quite unlike th it ot tjpical icientates m bemg heterodont, with 
large canines and cusptd, u-.11 illy rooted cheek teeth, all more or 
less coined with enamel Hie oest known forms are Conoryctes, 
Pit' taco' hr num and Hem ganus 

The I own Eocene ot North America has yielded yet another 
group, the P ilaconodonta ( Palaeonodon , Metachiromys), which 
ha-, been claimed to be ancestral to the edentates It is said to 
re«eirb'c the Loricata 111 the structure of the feet and other 
iLspect-., suih as the absence ot incisor teeth, but differed m the 
absence 01 dermal bones and of cheek-teeth and the presence 
of large ruttmg canines Since, moreover, the vertebrae were 
normally constructed and there was no union between the poste- 
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nor part of the pelvis and the anterior vertebrae of the tail such as 
is found in all typical Edentata, it is difficult to justify this clas 
sification 

PHOLIDOTA 

The pangolins (q v ) or scaly anteaters erf Africa and tiopical 
Asia were at one time associated with the Edentata mainly on 
account of their likeness to the South American anteaters in the 
absence of teeth, the weakness of the jaws, the enlargement of the 
salivary glands, and the length of the vermiform, extensile tongue, 
and to the armadillos in the possession of a hard dermal exoskele- 
ton But the resemblances to the former group are adaptive and 
due to similarity of diet and the exoskeleton is of a totally differ- 
ent type from that of the armadillos, since it consists of large, 
erectile, overlapping horny scales, composed of cemented hairs, 
there being no trace of bony matter in the skill They show, in- 
deed, no resemblances to the edentates of any systematic im- 
portance and differ from them fundamentally m many characters, 
such as the absence of extra articular processes in the spinal 
column, the presence of a bicornuate, instead of a,globular, uterus, 
of a diffused, non deciduate, instead of a dome-shaped deciduate, 
placenta, etc 

The head is short and comcal, with functionless facial vibnssae 
and a moist normal rhmarium as in Myrtnecophaga , the ear some- 
times has a distinct pinna but may be represented by a vertical sht 
only The legs are short but the feet vary in structure according 
to habit The fore foot has five toes of which the second, third 
and fourth are always armed with large claws, the largest being 
on the third, the first and fifth digits are very variable in size and 
are usually small clawed The hind foot also has five toes which 
vary m size and in the size of the claws The tail is also variable, 
sometimes being excessively long and prehensile, sometimes com- 
paratively short and forming, with the hind legs, a kind of tnp- 
odal support, at other times it is intermediate m structure 
Thfi anus and external genitalia are situated close together on an 
eminence formed mainly by the enlarged anal glands, and the anus 
is sunk in a depression into which the ducts of the glands open , 
both the penis and clitoris are quite small 

Pangolins range in Asia from north India and south China to 
Ceylon and Borneo and m Africa from Sierra Leone and Uganda 
to the Cape There are several different kinds Some are almost 
entirely arboreal, some purely terrestrial, while others which live 
in the mam on the ground also climb trees as well Otherwise their 
habits are very similar They feed mostly on termites, ripping 
open the nests of these insects with the strong claws of the fore 
feet Their means of defence are the emission of a repulsive 
odour from the laige anal glands and lolling into a compact ball 
withtihe hard, often sharp, erected scales presented to the enemy 
and protecting the soft skinned hairy underside of the body from 
injury 

There are several species and genera, all referred to the family 
Manidae But this is divisible into three sub families In the 
Asiatic species, the Mamnae, the hinder end of the sternum or 
breast-bone is shaped like the blade of a spade, having a convex 
posterior edge and two forwardly directed spmiform angles To 
this group belong the north Indian and Chmese eared pangolin 
( Mams pentadactyla ) , the Indian and Ceylonese thick tailed pan- 
golin (J’hatages crassicaudata) and the Javanese and Bornean 
pangolin ( Paramams javamca), which differ m many external 
characters 

In the African pangohns the end of the breast-bone is pro 
longed into two long rods running back to the posterior ribs There 
are two well defined sub-families differing in habitat and correlated 
structural characters The Smutsnnae, containing the genus 
Smut st a with the two species temmmcku and gigantea, are terres- 
trial with the feet and tail adapted for ground life, and the Phatag- 
mae, containing the two small west African pangohns, Phatag- 
mus tncuspis and Uromams longicaudata, which differ from all 
other pangohns m beilig adapted to arboreal life, their tails being 
exceedingly long and prehensile, and the feet with only four 
functional toes, the upper side of the fore foot being without 
scales, 
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Extinct Pangolins, — Bones of a large pangolfn, indistinguish- 
able from the Afncan giant pangolin, have been found in a cave 
in Madras, in Lower Pliocene deposits of Samos occur Palaeo - 
mams and earlier still are Leptomam^snA Necromams from the ^ 
Upper Eocene phosphorites of Quercy 

TUBTJLIDENTATA 

To the order Tubulidentata belongs the aardvark (q v ) or 
Afncan antbear, Orycteiopus, representing the family Oryctero 
podidae, which was formerly associated with the American eden- 
tates and the scaly anteaters because, feeding on termites, it has 
a longish snout, a long, extensile tongue, a small gape no teeth in 
the fore part of the jaws and cheek teeth defective in enamel and 
of persistent growth In no other respects does it resemble the 
edentates, and although it is like the scaly anLeaters (Pholidota) 
in having normally articulated vertebrae and a bicornuate uterus, 
these are characters common to many orders of mammals The 
aardvark is a burrowing, heavily built animal, about six feet long, 
scantily covered with hair, with a long narrow head carrying huge 
rabbit like ears and ending m a swollen mobile snout with termi 
nal valvular nostrils closed with long hair The tongue, although 
long, is not vermiform The feet are powerful and very much 
alike except that tbt fore foot has no first toe , the toes ire long, 
aimed with huge flattened claws, and the second and third, which 
are the longest, are united by a deep and wide web, the fore foot 
is plantigrade, the hind digitigrade The tail is long, stout and 
tapering, and the external genital organs are situited on a pieanal 
eminence containing a pair of scent glands opening at the sides of 
the short penis and of the vulva, which is provided with a cordate 
flap-hke clitoris The teeth of the permanent set are unlike those 
of other mammals in being traversed by many tubules radiating 
from a central pulp cavity They represent molars and premolars, 
the latter having milk predecessors, but in the newly bom young 
traces of incisors and canines which never cut the gum have been 
discoveied There is evidence indeed that the ancestor of Oryc- 
teropus, before degeneration of the teeth set in, had no fewer 
than three incisors, one canine, five premolars and five or six 
molars on each side above and below, a larger number than is 
found in any order of mammals with ty pical heterodont dentition 

Aardvarks are found in Africa south of the Sahara both in deep 
forest and m the open It is doubtful if more than one species 
is still in existence 

Extinct Aardvarks — A species, 0 gaudryt, nearly allied 
to the living forms, occurs in Lower pliocene deposits of Bessa 
rabia and Samos, and a distinct genus, Palaeorycteropus, has 
been recorded from the Upper Eocene phosphorites of Quercy 
Finally, it may be added, certain bones from the Miocene of 
Europe have been claimed to indicate a common ancestry for the 
armadillos, scaly anteaters and aardvarks , but the indications are 
too doubtful to be trusted (R I P , X ) 

EDENTON, a city of northeastern North Caiohna, US, 
on an inlet of Albemarle sound, near the mouth of the Chowan 
nver, the county seat of Chowan county It is served by the 
Norfolk Southern railroad and by bus and nver tiansportatun 
The railroad bridge across Albemarle sound is 4 8 mi long Pop 
(1950) 4,454, (1940) 3.835 Shad and herring fisheries are 
an important industry, and there is a UJ fish hatchery near 
by The city is a large peanut and watermelon market Edenton 
has some fine old homesteads and many historical associations It • 
was settled about 1658, and through the 18th century was a place 
of considerable social and political importance The legislative 
assembly met here occasionally, and here lived the royal governors 
and various prominent citizens of the province, including Joseph 
Hewes, James Iredell, father and son, and Samuel Johnston St 
Paul’s church was built m 1736, the court-house in 1567 Iji a 
house facing the court house the “Edenton Tea Party” was held 
on Oct 24, 1774, by 51 ladies, who signed resolutions that 
they would refrain from using tea or anything manufactured In*’ 
England until the tax on tea should be repealed On May 5, 1864, 
a naval engagement was fought near Edenton between the Con’ 
federate ram “Albemarle" and the Union “Sassacus,” a wooden 
side wheeler, resulting in favour of the Confederate ironclad 
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EDESSA, tfle ancient capital of Macedonia (an older name 
is Ac gat), situated 46 m W of Thessalonica on a beautiful 
stream in the centre outlie kingdom, commanding the approaches 
from the coast to the ’interior It was the original residence of 
"the Miuedoman kings, and after the seat of government was 
removed by Philip II to the more accessible Pella, it continued 
to be the royal burial place At the celebration of his daughter’s 
marriage here, Philip II was murdered by Pausnnns in 336 B c 
Though Alexander was buried at Alexandria the bodies of Eurydice 
and her husband Arrhidaeus were removed by Cassander to the 
ancestral sepulchre On the occupation of the town by Pyrrhus 
the royal tombs were plundered by Gallic mercenaries Owing 
to its position commanding the Via Egnatin the town retained its 
importance duung the Roman and Bvnntine periods For its 
present condition, see Vodena 

EDESSA, the Greek name of an ancient city of N \V Meso- 
potamia (m 37 0 21' N lat and 39 0 0' E long ), suggested perhaps 
by a comparison of its site, or its water supply, 1 with that of its 
Macedonian namesake It still bears its earlier name, Urhai, 
modified since the 15th century (by the Turks?) to Urfa 
The oldest certain form is the Aramaic Urhai (“Western” pro- 
nunciation Urh6i), which appears in Greek as an adjective as 
’OppotjUTj" -eoi J (perhaps also as a fortress with spring, as OppA*), 
and in Latin as Orr{h)et , 5 and (in the inscription on Abgar’s 
grave) Orrhenoruiin) 8 The Syriac Chronicle ascribed to Diony- 
sius of Tcll-mahre derives the name from a first king Urhai, son 
of Hewya (1 e “Snake”), but neither this nor any other denva 
tion hitherto suggested is satisfactory The district name Osroene 
(for 'Oppowrj) is In Syriac Beth Urhaye The Arabs pronounced 
the name er Ruha, and that form prevailed till it gave place to 
Urfa in the 15th century 

According to Pliny, v 86, Edessa was also called Antioch, and 
coins of Antiochus IV Epiphanes with the legend “Antioch on 
the Callirrhoe” may imply that he rebuilt and renamed the place 
(so Ed Meyer in Pauly-Wissowa, Realencyclopadte, col 1933, 
66) Plmy indeed seems to call the city itself Callirrhoe, but K 
Reghng (Kko, 1 459, n 1) may be right m his emendation which 
applies the title in Pliny to the sacred spring 
History — Edessa Urhai is important mainly as the earliest 
seat of Synac-speakmg Christianity About 132 bc, when the 
Hellenistic empire of the Seleucids was breaking up, a native non- 
Greek dynasty succeeded in establishing a more or less independ- 
ent State With Edessa as its capital on what came to be the 
frontier between the RomJn and the Parthian dominions The 
names of some 30 local kings survive, but little is known of its 
history, and the true tale of the planting of Christianity m this 
region is lost in the mists of legend In ad 114 king Abgar VII 
entertained Trajan on his way back to Syria (Dio Cass xvm 21), 
but in 1 16 after a general rising the Consul L Quietus sacked the 
city and m tde the State tributary Hadrian, however, restored 
the dynasty of Edessa, but made it a dependency of Rome When 
L Verus (163-165) recovered Mesopotamia from Parthia, it was 
not Edessa but Harran that was chosen as the site of a Roman 
colony and made the metropolis by Marcus Aurelius (172) The 
fact that these decisive events have left no trace m the Christian 
traditions suggests that Christianity bad not yet arrived at Edessa 
The native religion »f Edessa, according to Christian tradition, 
whs connected with the Planets In the Doctrine of Addai 24 
* Venus appiars to be called Bath Nihal, a name for Isbtar of 
Babylonian derivation (“daughter of Nm Gal" see C Winck- 
worth id J Th St xxv 402 ) One or both of the pools below the 
citadel containing sacred fish may have been sacred to Atargatis 
(ff v ), an Ishtar Venus deity In the citadel itself are still stand- 
ing two pillars — there may once have been more — both 50 ft 
high, on Sne of them is a pre Christian Syriac inscription, which 
states that it was set up for Shalmat the queen, daughter of Ma’nu 
- .’So tppmn, Syr 57, c* Steph By?., s v "EiWcra SA rv» tu»> iAhruv 

•Steph Bjr, iv BAmst, 

•Dio, passirf , 

‘Isidore Chirac 1 (Muller, Gtog Gr Mtn , l 246) 

’Several times m Pliny, Nat Hut 


the viceroy (pa$griba), together with a bas relief or statue, now 
effaced The fact that this inscription is in Syriac is a testimony 
to the Semitic tone of the culture of the little state, “Syriac,” 
m fact, is the dialect of Aramaic then spoken in Edessa and its 
neighbourhood 

Before Christianity arrived at Edessa the more important parts 
of the Old Testament had been translated into Syriac by Jews, 
either at Edessa itself or in Adiabene under the encouragement of 
the then reigning house (Josephus, Bell Jud 11 19, 4) This 
translation, slightly revised and supplemented, is still used by the 
Syriac speaking churches and is known as the Peshitta (1 e the 
Simple version) Tradition connects the founding of Christianity 
in Edessa with Addai, a missionary sent by St Thomas himself, 
who converted Abgar the king and many of the inhabitants As, 
howevtr, he is also said to have brought the Gospel in the form 
of the Diatessaron, and we know from Epiphamus {Haer 46) that 
Tatian, the author of the Gospel Harmony called Diatessaron, 
returned to his Mesopotamian fatherland about 170 as a mission- 
ary, it seems reasonable to identify “Addai” with Tatian himself 
(see / Th St xxv r 28-130) About the end of the 2nd century 
Edessene Christianity seems to have made a fresh beginning the 
ordination of Palut by Serapion of Antioch may mean that things 
ecclesiastical took a westward trend, and it is possible that a 
complete version of the Tour Gospels (the “Old Syriac”) was 
now introduced Mention should here be made of Bardaisan 
( q v , Bardesanes) known as the Aramaean philosopher He 
became a Christian, and is famous for his cosmological specula 
tions {see C W Mitchell, Ephraim’s Refutations, pcxxn ff), 
but was reckomd heretical He was a contemporary of Abgar 
IX , at whose court lulius Africanus stayed for a while A Syrian 
official record from this reign, preserved m the Edessene Chronicle, 
gives a somewhat detailed account of a violent flood (Nov 201) 
of the Daisan river which did much damage, destroying amongst 
other things “the palace of Abgar the Great,” rebuilt as a summer 
palace by Abgar IX , and “the nave of the church of the Chris- 
tians ” The form of this last statement shows that at the time of 
writing (206) the rulers had not adopted Christianity themselves 
Abgar IX is now commonly supposed to be the ruler to whom 
the famous legend was first attached ( see Abgar) , but though 
he visited Rome there is no proof that he ever became a Christian 
(Gomperz, m Archaologtsch eptgraphische Mitteilungen aus Qster 
retch Ungam, xrc 154-157) It was at Edessa that Caracalla, 
who made it a military colony (Coloma Marcia Edessenorum), 
spent the winter of 216-17, an d near there that he was murdered 
The religious philosophical treatise known as the Book of the 
Laws of Countries was produced at this time by a pupil of Bardes- 
anes The Acts of Thomas m its original form may have followed 
not long after this work contains the finest Syriac poem ertant, 
commonly called the “Hymn of the Soul ” Bardesanes has been 
conjectured to have been its author on insufficient grounds {see 
Mitchell, op cit , p cxxix ) 

Sassanian Period — In 226 the Parthian empire gave place 
to the new kingdom of the Sassamdae, whose claim to the ancient 
Achaememan empire led to constant struggle with Rome m which 
Edessa naturally suffered The native State was restored by 
Gordian m 242, but in 244 it became again directly subject to 
Rome The legendary Edessan martyrs Sharbel and Barsamya 
may have perished m the Decian persecution In 260 the city 
was besieged by the Persians under Shapur I , and Valerian was 
defeated and made prisoner by its gates Odaenalhus of Palmyra 
(d 267), however, wrested Mesopotamia from the Persians, but 
Aurehan defeated his successor Zenobia at Emesa (273), and 
Carus, who died m 283 m an expedition against the Persians, and 
Galenus (297) carried the frontier again to the Tigris During 
the Diocletian persecution Shmona and Gana (Nov 15, 309) 
and Habbib (Sept 2, 310), the “Confessors of Edessa” were 
martyred, but the bishop Qona, who laid the foundations of “the 
great church” by the sacred pool, somehow escaped Edessa can 
claim no share in “the Persian Sage” Aphrahat (Aphraates) , but 
Ephrem, after bewailing m Ni?ibis the sufferings of the great 
Persian war under Constantius and Julian, when Jovian in 363 
ceded most of Mesopotamia to Shapur II . the Derse.eutnr of the 
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Christians, settled in Edcssa, which as the seat of his famous 
school (called “the Persian”) grew in importance, and attracted 
scholars from elsewhere He taught and wrote vigorously against 
the Anans and other heretics, and although just after his death 
(373) the emperor Valens banished the orthodox from Edcssa, 
they returned on the emperor’s death in 378 Rabbula, bishop of 
Edessa from 41 1 to 435, was a great organizer, but he won from 
the Nestorians the title of the Tyrant of Edessa In particular 
he exerted himself to stamp out the use of the Diatessaron m 
favour of the four Gospels, of which he issued a revised Syriac 
translation, which is the final form of the Peshltta The sojourn 
in Edessa of the “Man of God” (Alexis) belongs to Rabbula’s 
episcopate, and the oldest surviving dated Syriac ms was written 
in the year he became bishop When Nesforiamsm was condemned 
at Ephesus (431) it began to gravitate eastwards, Nisibis becom- 
ing its eventual headquarters , but Edessa and the western Syrians 
refused to bow to the Council of Chalcedon (451) when it con- 
demned Monophysitism 1 Zeno’s edict (489) ordered the closing 
of the school of the Persians at Edessa, and East and West drifted 
apart more and more, Narsai, the leading Nestonan teacher, fled 
to Nisibis about? 489 Till about this time Syriac influence was 
strong in Armenia, and some Syriac works have survived only 
in Armenian translations In the opening years of the 6th cen- 
tury the Persian-Roman War (502-506) found a chronicler in 
the anonymous Edessene history known till recently as the 
Chronicle of Joshua Stylites Whether Edessa received from the 
emperor Justin I the additional name of Justmopohs may be 
uncertain (see Hallier, op cit p 128), but it seems to have been 
renewed and fortified after the “fourth” flood m 525 (Procop 
Pers n 27, De aedific 11 7) About this time, according to 
Noldeke, an anonymous Edessene wrote the Romance of Julian 
the Apostate, which so many Arab writers use as a history 
Chosroes I Anushirwan succeeded in 540, according to the last 
entry in the Edessene Chronicle, in exacting a large tribute from 
Edessa , but m 544 he besieged it in vain A few years later Jacob 
Burd’ara (Baradaeus), with Edessa as his nominal bishopric, 
was carrying on the propaganda of Monophysitism which won 
for the adherents of that creed the name of Jacobites (see Jaco- 
bite Church) The valuable Syriac Chronicle just referred to 
probably was compiled m the latter half of this century 

Islam — In the first decade of the next century Edessa was 
taken by Chosroes II , and a large part of the population trans- 
ported to easLern Persia Within a score of years it was recovered 
by the emperor Heraclius, who reviewed a large army under its 
walls The prophet of Islam was now, however, bulling up his 
power m Aiabia, and a few years liter (636?) Heraclius’s at 
tempts, from Edessa as a centre, to effect an organized opposition 
*0 to victorious Arabs were defeated by Said, and he fell back 
on Samosata The terms on which Edessa definitely passed into 
the hands of the Moslems (638) under Riyad are not certain 
(Baladhuri) As it now ceased to be a frontier city it lost in 
importance In 668 occurred another destructive flood (Theo- 
phanes, p 537), and in 678 an earthquake which destroyed part 
of the “old church,” which the caliph Mo’awiya I is said to have 
repaired To the latter part of the century belongs the activity 
of Edessa’s bishop Jacob, whose chronicle is unfortunately lost 
It may have been the impulse given by the final supremacy of the 
caliphate to the long process which eventually substituted Arabic 
for Aramaic (which had now prevailed for a millennium and a 
half), that led Jacob to adopt Greek vowel signs for use in Syriac 
Yet a century later Theophilus of Edessa (d 785), author of a 
lost history, translated into Syriac "the two books of the poet 
Homer on the conquest of the city of Ilion ” When the Baghdad 
caliphs lost cotttrol, Edessa shared the fortunes of western Meso 
potamia, changing with the rise and fall of Egyptian dynasties and 
Arab chieftains In the 10th century al-Mas’udl, writing m the 
very year in which it happened, tells how the Mohammedan ruler 
of Edessa, with the permission of the cabph, purchased peace of 
the emperor Romanus Lecapenus by surrendering to him the 
napkin of Jesus of Nazareth, wherewith he had dried himself 

J The oldest surviving doled ms of a portion of the Bible in any 
language was written at Amid (Diarbekr) in ad 464 


after his baptism The translation of the Holy ’Icon of Chris! 
from Edessa is commemorated on Aug 16 (Cal Byzant) A few 
years later Ibn Haukal (978) estimates the number of churches m 
the city at more than 300, and al MoKhddasi (985) describes its ^ 
cathedral, with vaulted ceiling covered with mosaics, as one of 
the four wonders of the world In 1031 the emperor recovered 
Edessa, but in 1040 1L fell into the hands of the Seljuks, whose 
progress had added a large element of Armenian refugees to the 
population of Osrhoene Maqrizi tells us that Lhe Armenian minis- 
ter Badr al Gamah employed architects from Edessa to build 
three of the fine city gates of Cairo (1087-91) The empire soon 
recovered Edessa, but the resident made himself independent 
In 1098, m the First Crusade, Baldwin, brother and successor of 
Godfrey of Bouillon took possession of the town and made it the 
capital of a Burgundian countship, which included Samosata and 
Sarug, and was for half a century the eastern bulwark of the 
kingdom of Jerusalem 1 The local Armenian historian, however, 
Matthew of Edessa, tells of oppression, decrease of population, 
rum of churches, neglect of agriculture With the campaign of 
Maudud in mo fortune began to favour the Moslems Edessa 
had to endure siege after siege Finally, m 1144 it was stormed, 
Matthew being among the slain, by Imad ud Din Zengi, ruler 
of Mosul, an achievement celebrated as “the conquest of con- 
quests,” for which an Edessan monk, John, bishop of Harran 
(d 1 165) laid the responsibility not on God but on the absence 
of the Frankish troops Edessa suffered still more in 1146 after 
an attempt to recover it Churches were now turned into mosques 
The consternation produced in Euiope by the news of its fate 
led to “the second Crusade” In 1182 it fell to Saladin, whose 
nephew recovered it when it had temporarily passed (1234) to 
the sultan of Rum , but the “Eye of Mesopotamia” never recov- 
ered the brilliance of earlier days The names it contribu*ed to 
Arabic literature are unimportant By timely surrender (1268) 
it escaped the sufferings inflicted by Hulaku and his Monguls on 
Sarug (Barhebraeus, Citron Arab , Beirut ed , 486) Mostaufi de- 
scribes a great cupola of finely worked stone still standing by a 
court over a hundred yards square (1340) All b Yazd in his ac 
count of the campaigns of Timur, who reduced Mesopotamia m 
1393, still calls the city (1425) Ruha In 1637, when Amurath 
IV conquered Baghdad and annexed Mesopotamia, it pissed 
finally into the hands of the Turks, by whom it is called Urfa 
Bibliography—’ W Wright, Joshua the Stylite (1882) , R Duval, 
Histoire d'Edesse, (189’) , I Guidi, Scnplores Syn, ser 3 , vol iv > 
Chronica Minora (1903) , E Rahmam ,*Chrontcon civile et ecclestas 
ticurn (of about ad 1200), (1904) F C Burkitt, Early Eastern 
Christianity, (1904), contains views of Edessa Plan in F C Burlutt, 
Euphemia and. the Goth, (1913), p 46 that in Wnght’s Joshua, taken 
from Niebuhr (1780), is not to be trusted owing to wrong identifica 
tions of the Gates (F C B ) 

Modem City — The city occupies an important position as one 
of a line of frontier forts which hold the entrance from the 
foothills to the plain It is in addition an important point of 
transit along the northern and safer route from Mosul to Aleppo, 
being now on the railway At this point the land routes west 
wards divide, one going south to Aleppo, another west to Adana 
It is the centre ot a wheat district but is not concerned m any 
industry The population is uncertain , it probably numbers about 
40,000 and includes Kurds, Turks and Armenians 
The town itself is of considerable interest It is surrounded by 
a wall, with square towers at intervals On the western part of * 
the town lies the old citadel, with two great Corinthian columns, 
known as the “throne of Nimrod " Between the citadel and the 
town are the springs, from which it probably derived its name of 
Calhrhoe The water from these springs forms two ponds, on the 
edge of the larger of which is the great Mosque of Abraham The 
largest mosque however is in the middle of the town, probably 
on the site of the once famous Christian church The Kara Kuyun 
(Xnlptos) runs m a moat round the town, and this and the ot(jet 
streams serve to irrigate the gardens, vineyards apd mulberry 
orchards In addition to its stormy history earlier times 
Edessa towards the end of the last century incurred an unfor- 



EDFU— EDGE TOOLS 


954 

tunate reputation as the seat of Artneman massacres 

EDFU, in Coptic Atbo, a town of Upper Egypt, 484 m S S E 
of Cairo by r nl, on the W bank of the Nile, the railway stition 
being on the opposite "side%)f the river The inhabitants manufac 
ture eirthenware, which finds ready sale all through Egypt The 
ancient Atbo ( ipollmopolts Magna) was capital of the second 
nome of Upper Egypt The great Ptolemaic sandstone temple is 
practically complete The centra! part of the building, begun by 
Ptolemy III Euergetes m 137 n c , was finished by his successor 
in 212, the portico, court, pylons and surrounding wall were 
added b> Ptolemy Euergetes II , Soter II ind Alexander I , but 
the decoration was not finished till s , n c m the reign of Ptolemy 
XIII Neos Dionysus The god of Atbo was a form of Horus 
(Apollo) as the sun god, his most characteristic representation is 
as the disk of the sun with outspre id wings Population 15,000 

EDGAR (EadlarJ king of the English (944-975). was the 
younger son of Edmund the Magnificent and Aelfgifu As early as 
P55 he signed a charter of Ins uncle Eidrtd, and in 957 the Mer- 
cian nobles, discontented with the rule of his elder brother 
Eadwig, made him king of England north of the Thames On 
the death of his brother in Oet 959 Edgar became king of a 
united England Immediately on his accession to the throne of 
Mercia Edgar recalled St Dunstan from exile and made him first 
bishop of Worcester, and then of London In 961 Dunstan was 
translated to Canterbury, and throughout Edgar’s reign he was 1ns 
chief adviser, and to him must be attributed much of the peace 
and prosperity of this time 

The reign of Edgar was somewhat uneventful, but two things 
stand out clearly his ecclesiastical policy and his imperial position 
in Britain Edgar and Dunstan were alike determined to reform 
the great monastic houses, to restore them to their true owners, 
and to remove them from the lax discipline of the secular priests or 
cattomci The priests of the old and new monasteries at Win- 
chester, Chertscy and Milton Abbas were leplaced by monks, 
and the old rule of St Benedict was strictly enforced 

The coronation of Edgar, delayed for some unexplained reason 
till 973, took place with much ceremony at Bath, and was fol- 
lowed shortly after by the submission of eight kings, including the 
kings of Scotland and Strathclyde, to Edgar at Chester In 967 an 
outbreak against Edgar m Northumbria was put down by Thored, 
the son of Gunnere, steward of the king’s household 

Edgar’s death took place m the year 975, and he was buried at 
Glastonbury By his vigorous rule and his statesmanlike policy 
Edgar won the approval of his people, the only fault ascribed to 
him is a too great love for foreigners and for foreign customs 
Edgar strengthened the hands of the provincial administration, 
and allowed the northern Danes a certain degree of self govern- 
ment 

Edgar is said to have formed an irregular union m 961 with 
Wulfthryth, an inmate of the convent at Wilton, who bore him a 
daughter Eadgyth but refused to marry him He married Aethel- 
flaed, “the white duck,” daughter of Earl Ordmacr, who bore him 
a son, known as Edward the Martyr Finally he was united (964) 
ft>,Aclfthryth, daughter of Earl Ordgar, who became the mother 
of the Aethehng Edmund (d 971) and of Aethelred the Unready 

See The Anglo-Saxon Chronicle (ed Plummer, 1892-99), sub ann , 
Vita Sanctt Oswalds tjhslortans of the Church oj Vork, ed Rainc, 
Rolls Series) William of Malmesbury, Gesta regum (ed Stubbs, Rolls 
Series), Bircb, Cartularium Saxomcum, vol m Nos 1047-1319, F 
Llebermann, A -S Laws, 1 191-216, “Florence of Worcester” < Mon 
Hist Srst ) , E W Robertson, Historical Essays, pp 189-215 
EDGAR, or EADGAR (c 1050-0 1130), called the Aethel- 
lng, was the son of Edward (the exile), a son of the English king 
Edmund Ironside, bv his wife Agatha a kinswoman of the em- 
peror Henry II , and was bom probably in Hungary some time 
before io?7, the year of his father’s death After the death of 
Harold m 1066, Eadwme and Morkcre desired to make him king, 
.but on the advance of William I , Edgar and his supporters made 
their submission He took part ml wo unsuccessful risings, in the 
north (1c.68.aQd 1069), afterwards taking refuge in Scotland, 
where his sister Margaret married the Scottish long, Malcolm 
Canmore In 1074 he went to Normandy and made peace with 
William In 1097 he made a successful attempt to set his nephew 


Edgar on the throne of Scotland, and m 1099 went to the crusade 
He returned to England in Henry I ’s reign, but sided with Robert 
of Normandy against the king in their last war, and was taken 
prisoner at the battle of Tinchebrai in 1 106 He was soon released, 
and lived in obscurity until his death, the date of which is 
uncertain 

EDGECUMBE or Edgecombe, the name of a celebrated 
west of England family, taken from the manor of Edgecumbe in 
Cornwall One of its earlier members was Sir Richard Edgecumbe 
(d 1489), who was descended from a Richard Edgecumbe who 
flourished during the reign of Edward I Richard was a membei 
of parliament in 1467, afterwards he joined Henry, earl of Rich 
mond, in Brittany, returned with the earl to England, and fought 
at Bosworth, where he was knighted He was richly le warded 
and sent by Henry VII on errands to Scotland, Ireland and 
Brittany, he died at Morlaix on Sept 8, 1489 His son and 
successor, Sir Piers Edgecumbe (d 1539) went to France with 
Henry VIII in 1513 His son Sir Richard Edgecumbe (1499- 
1562), a c ilturcd and hospitable man, is celebrated through 
Richard Carew s Friendly Remembrance of Sir Richard Edge 
cimbe Sir Richard’s eldest son, Piers or Peter Edgecumbe 
(1536-1607), was a member of parliament under Elizabeth for 
about 30 years 

Another famou' nember of tlus family was Richard, 1st 
baron Edgecumbe (1680-1758), a son of Sir Richard Edgecumbe 
Educated at Trinity college, Cambridge, he was successively 
member of parliament for St Germans, Plympton and Lostwithiel 
from 1701 to 1742, on two occasions served as a lord of the 
treasury, and from 1724 to 1742 was paymaster general for 
Ireland, becoming chancellor of the duchy of Lancaster in 1743 
He managed the elections for the Cornish boroughs m the interests 
of Sir Robert Walpole and his elevation to the peerage, which 
took place in 1742, was designed to prevent him from giving 
evidence about Walpole’s expenditure of the secret service money 
His son and successor, Richard, the 2nd baron (171 6—6 1 ) , rfwas 
comptroller of the royal household, a member of parliament, and 
a major general in the army 

Richard’s brother George (1721-95), was a naval officer during 
the Seven Years’ War Succeeding to the barony on the 2nd 
baron’s death m 1761 he became an admiral and treasurer of 
the royal household, was created Viscount Mount Edgecumbe m 
1781 and earl of Mount-Eagecumbe m 1789 

EDGE HILL, an elevated ndge in Warwickshire, England, 
near the border of Oxfordshire The north western face is an 
abrupt escarpment of the Lias, and the summit of the ndge is 
almost level for nearly 2m , at a height somewhat exceeding 700ft 
The escarpment overlooks a rich lowland watered by streams 
tributary to the Avon, the gentle eastern slope sends its waters 
to the Cherwell, and the ndge thus forms part of the divide be- 
tween the basins of the Severn and the Thames Edge Hill gave 
name to the first battle of the Great Rebellion (q v ), fought on 
the 23rd of October 1642 

EDGE TOOLS A general term which includes cutting and 
scraping tools, as distinguished from those of percussive type, as 
hammers, and of lever type, as spanners Edge tools date from 
the remote palaeolithic age when rough axes were chipped from 
flints, to be improved by neolithic men who ground and polished 
thtir celts The true chisel, thrust by hand, appears to have de- 
veloped in the bronze age The basic difference between an axe 
and a chisel is that the one is doubly bevelled, the other singly 
The result is that the axe does not possess good guidance on the 
wood, while the flat face of the chisel acts as a guide, helping to 
cut true surfaces An adze is of the chisel class, and is used by 
the carpenter and shipwright to true baulks and other large areas 
The carpenter’s plane gives still better control by means of the 
sole sliding along the wood, while m machine tools for wood and 
metal the guidance becomes perfect 

The keenness of an edge tool, or its “cutting angle” is nearest 
to that of the razor m the woodworker’s chisels, gouges, carvmg- 
tools and plane irons, as well as in certain machine knives. Hard 
or tough wood tends to turn over a fine edge or break it, conse- 

OUentlv the ample nf the twn fares meehna at the orlee he 
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Increased The same rule applies to cold chisels for metals In 
tht tools used m metal working machines, as the lathe, drill, 
planer, shaper and slotter and the nulling and sawing machines, 
the edges must be ground more keenly for the fibrous metals and 
alloys, as wrought-iron, mild steel and copper, but less keenly for 
the crystalline kinds, as hard steel, cast iron and brass Chilled 
cast iron, foi the rolls of rolling nulls, is very difficult to turn, 
and the tool faces meet at an angle of near go°, the action being 
merely slow scraping Nevertheless this tool is a wedge, in prin- 
ciple, just as much as the finest chisel for soft wood, penetrating 
and forcing aside the metal (See also Fun, Machine Knives, 
Machine Tools, Milling Cutters, Punching and Shearing 
Machines , Saws, and general article Tool ) 

EDGEWORTH, MARIA (1767-1849), Irish novelist, sec- 
ond child and eldest daughter of Richard Lovell Edgeworth (q v ) 
and his first wife, Anna Maria Elers, was born m the house of 
her maternal grandparents at Black Bourton, Oxfordshire, on 
Jan 1, 1767 She had ample opportunities for society among her 
father’s neighbours in Ireland, among whom were the second 
Lord Longford, whose daughter, “Kitty” Pakenham, became later 
duchess of Wellington , Lady Moira at Castle Forbes, and Mana’s 
aunt, Margaret Ruxton, at Black Castle She gained a first hand 
experience of the Irish peasantry by acting as her father’s as 
sistant in the management of the estate The Edgeworths were 
in Ireland from 1793 onwards through that dangerous period, 
and Maria’s letters, always gay and natural, make very light of 
their anxieties and their real penis 
It has been the fashion to regard Mr Edgeworth’s influence 
over Maria’s work as altogether deplorable, but she undoubtedly 
derived a stimulus from his powerful mind Her first publication 
was a plea for the education of women, Letters to Literary Ladies 
(1795), and in 1796 appeared The Parent’s Assistant (2nd ed, 
6 vols, 1800) , a collection of stories which had been submitted 
as they were written to the juvenile critics of the Edgeworth 
nuwery They were therefore children’s stories for children, even 
though the morals were Mr Edgeworth’s Practical Education 
(2 vols, 1798) was written m conjunction with her father, who 
also collaborated with her in the Essay on Irish Bulls (1802) 
Miss Edgeworth’s first novel, Castle Rackrent, appeared anony- 
mously in 1800 It is the story of an Irish estate and its owners, 
the Rackrents, as told by Thady, the steward Its success was 
immediate, and a second edition soon appeared with the author’s 
name The personages appear to be drawn immediately from the 
natives of Edgeworthstown, though Miss Edgeworth asserts that 
only Thady himself was an actual portrait The book influenced 
Scott In the “Postscript, which should have been a preface,” 
in the original edition of Waverley, Scott describes his aim as 
being! “m some distant degree to emulate the admirable Irish 
portraits of Miss Edgeworth, so different from the ‘Teagues’ and 
‘dear joys’ who so long, with the most perfect family resemblance 
to each other, occupied the diama and the novel” Belinda 
(1801) is a society novel, and one of her best books Saintsbury 
thinks that Miss Austen’s heroines owe something of their natur- 
alness to Belinda, who was one of the earliest to break with the 
tradition of fainting and blushing Moral Tales for Young People 
(5 vols ) and Early Lessons, which included “Harry and Lucy,” 
“Rosamond” and “Frank,” appeared m 1801 
In 1802 the Edgeworths went abroad, first to Brussels and then 
to Pans They had already connections m Pans through their 
kinsman, the abb£ Edgeworth de Finnont, who was, however, 
then m exile They met all the notabilities in Pans, and Maria 
refused an offer of marriage from a Swedish count named Edel- 
crantz Although Leonora, not published until four years later, 
is said to have been written to meet his taste, she apparently 
remained then and always heart whole, but her stepmother 
thought otherwise and maintained that she suffered severely for 
her decision ( Memoir , 1 144) Returning to Edgeworthstown, 
Miss Edgeworth resumed her writing, which was always done m 
the rooms commonly used by the whole family Popular Tales 
was published in 1804, and The Modern Gnselda m the same 
year, Leonora in 1806, and m 1809 the first series of Tales of 
Fashionable Life, three volumes containing "Ennui,” “Madame 


de Fleury,” “Almena,” “The Dun” and “Manoeuvring” , the 
second series (3 vols , 1812) included “The Absentee,” one of her 
best tales, which was originally designed as a play, “Vivian” and 
the clever study of emigre life, “Cmiln. de" Couhnges ” In 1813 
Maria and her parents spent a considerable time in London, and * 
her society was much sought after When Waverley was pub 
lished, Miss Edgeworth received a copy from the publishers, and 
at once recognized the authorship She wrote a long letter of 
appreciation (Oct 23, 1814) to “the author of II averley,” which 
she began with the phrase aut Scotus, aut dtabolus, but the letter 
was merely acknowledged by the publishers Patronage (4 vols , 
1814), the longest of her novels, and Harrington , a tale, and 
Ormond, a tale (3 vols, 1817) complete the list of the works 
which received what her father called his imprimatur 

After his death m 1817 Miss Edgeworth occupied herself with 
completing his Memoirs, which wue published m 1820 In 1820 
she was again 111 Pans, and in 1823 she spent a fortnight with the 
Scotts at Abbotsford In 1823 Scott went to Edgeworthstown, 
and their relations were always cordial Miss Edgeworth’s pro- 
duction was less after her father’s death Sequels to “Rosamond,” 
“Frank,” “Harry and Lucy” in the Early Lessons were published 
in 1822-1825 Comic Dramas appeared m 1817, and Helen in 
1834 In 1846 she worked strenuously for the relief of the 
famine stricken Irish peasants She died on May 22, 1849 

Miss Edgeworth’s novels are distinguished by good sense, 
humour and vivacious dialogue She expressly calls some of her 
stories “Moral Tales”, but the freshness of her stories, her in- 
sight into character, lively dialogues, originality of invention and 
delightfully clear style render it quite possible to read her works 
m succession without any sense of weariness 

See A Memoir of Marta Edgeworth, with a Selection from her 
Letters (1867), by her stepmother, F A Edgeworth, privately pnnted 
A selection from this was made by Augustus J C Hare, and printed 
under the title of The Life and Letters of Marta Edgeworth (2 vols , 
1894) See also Mono Edgeworth (1883), by Helen Zimmem, in the 
“Eminent Women” senes, Grace A Oliver, A Study of Maria 
Edgeworth (3rd ed , Boston, U SA , 1882) , and Marta Edge- 
worth (1904), by the Hon Emily Lawless in the “English Men of 
Letters” senes Also George Samtsburv in Macmillan’s Magazine 
(July 1895), the preface supplied bv Lady Thackeray Ritchie to 
Macmillan’s edition of the novels (1895) , C Hill, Maria Edgeworth 
and her circle (1909) , The Bloch Booh of Edgeworths Town (1585- 
1817), ed H J and H E Butler (1928) 

EDGEWORTH, RICHARD LOVELL (1744-1817), 
Bntish writer, was born at Bath The greater part of his life was 
spent at Edgeworthtown, or Edgeworthstown, m the county of 
Longford, Ireland He was educated at various schools in England 
and Ireland, and entered Trinity college, Dublin, m April 1761, 
but was transferred to Corpus Christi college, Oxford, in October 
of the same year While still at college, he made a runaway 
match, marrying at Gretna Green, Anna Mana, one of the daugh- 
ters of Paul Elers of Black Bourton, Oxon, an old friend of his 
father Edgeworth devoted much of his time to scientific read- 
ing and experiments, and he made an attempt to establish 
telegraphic communication ( Memoirs , and ed , 1 144) In the 
pursuit of his mechanical inventions he visited Erasmus Darwin 
at Lichfield, where he met Anna Seward, and her cousin, Honora 
Sneyd He kept terms at the Temple, and formed the greatest 
friendship of his life with Thomas Day, the author of Sandford 
and Merton, which was wntten at Edgeworth’s suggestion In 
1769, on the death of his father, he gave up the study of law, and' 
spent a considerable time m England and France, mainly in Day’s 
company He was summoned to England by the death of his 
wife (March 1773), with whom he had been far from happy 
Edgeworth hurried to Lichfield, to Dr Erasmus Darwin’s, and 
at once declared his passion for Honora Sneyd, which had been 
the cause of his flight to France two years before Miss £ 5 neyd 
had been the object of attention from Thomas Day, but her 
views on marriage were not submissive enough to please him She_ 
had other suitors, among them the unfortunate Major Andre 
She married Edgeworth (July 1773), and after residing at Edge- 
worthstown for three years, they settled at Northchurch, m 
Hertfordshire Honora Edgeworth died in April 1780, recom- 
mending her husband to many her sister Elizabeth, and they 
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were actually married on Christmas day, 1780 She died in 1797 
Practical Education (1798) was written in collaboration with 
his daughter Maria, and embodied the experience of the authors 
in dealing with children rfThis book, generally regarded as old 
fashioned, has a real value in the history of education Their 
views had been inspired by Rousseiu, and by Thomas Day The 
Edgeworths brought a scientific method to their work The second 
Mrs Edgeworth (Honora Snevd) began the collection of actual 
examples of conversations between the children and their elders 
This was continued by the writers of the book, and their reason- 
ings were thus founded on an accurate record of childish methods 
of thought They deprecated especially any measures that mter- 
1 upted the child’s own chain of reasoning The ch ipters on special 
subjects of study, chronology, geometiv, etc, were written by 
Richard Lovell Edgeworth, those on toys, on rewards and punish 
ments, on temper, etc , by his daughter 

In 1798 Edgeworth married Miss Beaufort, and was elected 
M P for the borough of St John’s Town, Longford During the 
formidable rebelbon of that year the Edgeworths took refuge in 
Longford The winter of 1802 they spent m Pans In 1804 the 
government accepted his telcgiaphic apparatus, but the installa- 
tion was left incomplete when the fear of invasion was past In 
1806 Edgeworth was elected a member of the board of commis- 
sioners to enquire into Irish education Prom 1807 till 1809 much 
of lus time was spent on mechanical experiments and m writing 
the story of his life He died on June 13, 1817, and was buried 
m the family vault in Edgcw orthstown churchyard Edgeworth’s 
works include Poetry Explained for Young People (1802), Pro- 
fessional Education (1808 ), Readings m Poetry (1816) 

See Memoirs of Richard Lovell Edgeworth, hsq , begun by himself 
and concluded by his daughter, Maria Edgeworth (■> vols , 1820, 3rd 
and revised ed , 1844) Richard Lovell Edgeworth (1896), edit Mrs 
Lionel Tollemaclie, is a selection from the Memoirs See also The 
Black Book of Edgeworthstown (1585-1817), edit H J and 
H E Butler (1928) 

EDGEJVORTH DE FIRMONT, HENRY ESSEX 

(1745-1807), last confessor to Louis XVI, was the son of Rob- 
ert Edgeworth, rector of Edgeworthstown m Ireland, his mother 
being a granddaughter of Archbishop Ussher His father resigned 
his living and emigrated to Toulouse, where the boy was brought 
up by the Jesuits On taking orders he assumed the additional 
surname of de Pirmont, from the family estate of 1 lrmount near 
Edgeworthstown In 1791 he became confessor to the princess 
Elizabeth, sister of Louis XVI, and then to Louis himself After 
Louis’ condemnation he obtained permission to celebrate mass 
for him and attend him on the scaffold, where he recommended 
the lung to allow his hands to be tied, with the words “Sire, m 
this new outrage I see only the last trait of resemblance between 
your Majesty and the God who will be your reward ” The abb 6 
himself denied that at the moment of the execution he uttered 
the celebrated words “Son of St Louis, ascend to heax'en” 
Edgeworth continued to correspond with Madame Elizabeth 
In 1795, his mother having meanwhile died in prison, where his 
sjster was also confined, he escaped to England, carrying with 
hiih Elizabeth’s last message to her brother, the future King 
Charles X, He afterwards went with some papers to Monsieur 
(Louis XVIII), then at Blankenburg m Brunswick, and was 
induced to accompany him to Mittau, where, on May 22, 1807, 
, he died of a fever contracted while attending some French 
prisoners 

EDGREN-LEFFLER, ANNE CHARLOTTE, duchess 
of Cajanello (1849-1891), Swedish author, daughter of the mathe- 
matician Prof C 0 Leffler, was bom on Oct i, 1849 Her first 
volume of stones appeared m 1869, but the first to which she 
attached fcer name was Ur Ltfvel (“From Life,” 1882), a senes 
of realistic sketches of the upper circles of Swedish society, fol- 
lowed by three other collections with the same title Her earliest 
~pkys, Skddespelerskan (“The Actress,” 1873), and its successors, 
were produced anonymously m Stockholm, but m 1883 her repu 
tation was established .by the success of her comedies Sanna 
Kwmor (“True Women”) and RSddande engel (“An Angel 
of Deliverance”) Sanna Kvttmor is directed against false femi- 
ninity, and was well received m permany as well as in Sweden 


Anne Leffler had marned in 1872 G Edgren, but about 1S84 she 
was separated from her husband, who did not share her ad- 
vanced views She spent some time in England, and in 1885 pro- 
duced her play Hur man g or godt (“How Men do Good”), fol 
lowed in 1888 by Kampcn for lyckan (“The Struggle for Happi- 
ness”), a drama in which she had the help of Sophie Kovalevsky 
Another \ olume of the Ur Lifvct series appeared in 1889, (both) 
■volumes were reprinted in 1915, and Famdjelycka (“Domestic 
Happiness,” 1891), a drama in 3 acts, was produced in the year 
after her second marriage, with the Italian mathematician, Pas- 
quale del Pezzo, duca di Cajanello She died at Naples on Oct 
21, 1892 The masculine directness, freedom from prejudice, 
and frankness of her work gave her a high place in Sweden Her 
last book was a biography (1892) of her friend Sophie (Sonya) 
Kovalevsky, by way of introduction to Sonya’s autobiography 
An English translation (1895) by A de Furnhjelm and A M 
Clive Bayley contains a biographical note on Fru Edgren Leffler 
by Lily Wolffsohn, based on private sources 
See also Ellen Key, Anne Charlotte Leffler (1893) , O J Level tin, 
Svenges Natwnal-Literatur, 1500-1900, vol 18 (1907) 

EDIBLE BIRD’S-NEST, the nest of a species of swift of 
the genus Collocaha, composed chiefly of the saliva of birds They 
are to be found in the East Indies and Australia and are valued 
by’ the Chinese for the making of soup The most important 
species is C fuetphaga See Swift 
EDICT, an order or proclamation issued under authority and 
having the force of law The word is especially used of the pro- 
mulgations of the Roman praetor (q v ), of the Roman emperors, 
and also of the lungs of France ( see Roman Law) 
EDINBURGH (ed'inburu), the capital city of Scotland, 
county of d city, royal and parliamentary burgh and the county 
town of Midlothian or Edinburghshire south of the Firth of 
Forth, 393 mi by rail N N W of London The old Royal observa- 
tory on Calton Hill stands in SS° 57' 23" N and 3 0 10' 46" W 
Edinburgh occupies a group of lulls and valleys In the centre 
is a bold rock, crowned by the castle, between which and the new 
town lies a ravme that once contained the Nor’ Loch, but is now 
covered with the gardens ot Princes street To the east rises 
Calton Hill (355 ft ) with St Andrew’s house and the Calton 
cemetery On the southeast is the hill of Arthur’s Seat (822 ft ) 
Toward the north the site of the city slopes to the Firth of Forth 
and includes the port of Leith, while to the south, Liberton Brae 
Blackford Hill, Braid Hills and Craiglockhart Hills roughly mark 
the city bounds, as Corstorphine Hill and the Water of Leith do 
the western limits Its situation, general plan and literary associa- 
tions gave Edinburgh the name ot “the modern Athens’’, but it 
has a homelier nickname of “Auld Reekie,” from the cloud of 
smoke (reek) over the low-lymg quarters 
Chief Buildings — In the castle, the oldest building is St 
Margaret’s chapel, believed to be the chapel where Queen Mar- 
garet, wife of Malcolm Canmore, worshipped, and belonging at 
latest to the reign of her youngest son, David I (1124-1153) 
Near it the parliament and banqueting hall contains a fine col- 
lection of Scottish armour, weapons and regimental colours The 
heraldic bearings of royal and other figures distinguished in na 
tional history are emblazoned in the windows Other buildings m 
the palace yard include the apartments occupied by the regent, 
Mary of Gihse, and her daughter Mary, queen of Scots, and the 
room in which James VI was bom Here also are deposited the 
Scottish regalia (“The Honours of Scotland”), with the sword of 
state presented to James IV by Pope Julius II, and the jewels 
restored to Scotland on the death (1807) of Cardinal York, the 
last of the Stuarts The remains of King David’s tower, the 
ancient keep, were hidden by the Half Moon battery, but were 
revealed in 1912 In the armoury is a collection of arms of vari- 
ous dates, and on the Argyll battery stands a huge piece of an- 
cient artillery, called Mons Meg, of which repeated mention is 
made in Scottish history The large arsenal bn the west side of the 
rock is modem, but the castle garnson was withdrawn m 1923 A 
war memorial, a shrme and gallery of honour, was opened m 
Crown square in 1927 ( See under Monuments below.) 

The palace of polyrood house was originally an abbey of 
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canons regular of the rule of St Augustine, founded by David I 
in 1 1 28, and the ruined nave of the abbey church still shows paits 
of the original structure Connected with this is a part of the 
royal palace erected by James IV and James V, including the 
apartments occupied by Queen Mary, the scene of the murder of 
Rizzio in 1566 The abbey was sacked and burned by the English 
under the earl of Hertford in 1544, and again in 1547 Modem 
excavation revealed much of the early foundations In a map of 
1544 the present northwest tower of the palace is shown standing 
apart, and joined to the abbey by a cloister Bejond this was an 
irregular group of buildings replaced later by additions more m 
accordance with a royal residence The whole of this latter struc- 
ture was destrojed by fire in 1650 while in occupation by the 
soldiers of Cromwell, and the more modern parts were begun 
dunng the Protectorate, and completed m the reign of Charles II 
by Robert Mylne, after the designs of Sir William Bruce of Kin- 
ross They include the picture gallery, with 106 mythical portraits 
of Scottish kings, and a triptych (c 1484) containing portraits of 
James III and his queen, believed to have formed the altar piece 
of the collegiate church of the Hol> Trinity, founded by the wid- 
owed queen of James II in 1462, demolished in 1848, and after- 
wards rebuilt, stone for stone, in Jeffrey street The picture gal 
lery is associated with the festive scenes that occurred during the 
short residence of Prince Charles in 1745, and in it the election 
of representative peers for Scotland takes place Escaping from 
France at the revolution of 1789, the comte d’ Artois, afterwards 
Charles X of France, had apartments granted for the use of him- 
self and his suite, who continued to reside in the palace till Aug 
1799 When driven from the French throne by the revolution of 
1 8 jo, Charles once more found a home m the palace The state 
apartments were redecorated under the guidance of Queen Mary, 
wife of George V A fountain, after the original design of that in 
the quadrangle of Linlithgow palace, was erected m front of the 
entrance by the prince consort Iron gates enclosing the fore- 
court, and a statue of Edward VII, form the national memorial 
to that king The royal vault in the Chapel Royal, which was 
dilapidated, has been put in order , Clockmill house and grounds 
have been added to the area of the parade ground, and the abbey 
precincts generally and the approaches to the King’s park have 
been improved With the abolition of imprisonment for debt m 
1882 the old privileges of sanctuary came to an end 
Parliament house, begun in 1632 and completed in 1640, m 
which the later assemblies of the Scottish estates took place until 
the dissolution of the parhament by the Act of Union of 1707, 
has since been the meeting-place of the supreme courts of law 
The great hall, with its fine open-timbered oak roof, is adorned 
with a splendid stained-glass window and several statues, including 
one Tty Louis Franqois Roubiliac of Duncan Forbes of Culloden, 
lord president of the court of session (1685-1747), and now 
forms the ante room for lawyers and their chents The surround- 
ing buddings, including the court rooms and the buddings for the 
Signet and the old Advocates’ libraries, are modern The Advo- 
cates’ library was founded in 1682 by Sir George Mackenzie of 
Rosehaugh It was presented to the nation by the faculty of ad- 
vocates in 1924 and was endowed by Sir A Grant with £100,000 
for maintenance It is one of the five entitled by the Copyright 
act tq receive a copy of every work published in Great Britain 
The libfary is now the National Library of Scotland 
The General Register house for Scotland, begun in 1774 from 
designs by Robert Adam, stands at the east end of Pnnces street 
It contains, in addition to the ancient national records, accommo- 
dation m fireproof chambers for all Scottish title deeds, entails, 
contracts and mortgages, and ‘for general statistics, including 
those of births, deaths and marriages 
The Royal institution, m the Done stylp, surmounted by a 
colossal stone statue of Queen Victona by Sir John Steell, for- 
mer^ accommodated the board of trustees for manufactures and 
the board of fishery, »the school of art, the Royal Society of 
Edinburgh (founded in 1783) and the Society of Antiquanes of 
Scotland (founded in 1780) In 1910 it was renamed and appro 
printed to the uses of the Royal Scottish Academy of Painting, 
Sculpture and Architecture, instituted va 1826, and incorporated 
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by royal charter in 1838, on the model of the RflVal academy in 
London It is situated on the Mound close to the National gallery 
(1850) These collections are especially n^h in Raeburns works 
and include also Alexander Nasmyth’*? portrait of Robert Bums ^ 
and Gainsborough’s “The Hon Mrs Graham ” The National 
Portrait gallery and Museum of Antiquities are housed in Queen 
street St Giles’s church, usually styled cathedral, restored (1872- 
83) by the liberality of Dr William Chambers, the publisher, 
has many associations The regent Morav, the marquess of Mont- 
rose, and Napier of Merchiston were buried within it§ walls and 
are commemorated by monuments, and among the memorial 
tablets is one to R L Stevenson The choir (restored in 1873 by 
public subscription) is a fine example of 15th-century architec- 
ture, and the Gothic crown surmounting the central tower is a 
feature in many views of the city Just outside the church m 
Parliament square, the supposed grave of John Knox is indicated 
by a stone set in the pavement bearing his initials, and in the 
pavement to the west a heart indicates the site of the old Tol- 
booth, which figures prominently in Scott’s Heart of Midlothian 
The original Tolbooth was completed in 1501, but a new one 
took its place in 1563-1564 At first occupied by the parliament 
and courts of justice, it served later as a prison, and was removed 
m i8r7 Other churches having historical associations are Grey- 
friars church, which formerly occupied the two halves of one 
building but were united m 1937, Tron church, the scene of mid- 
night hilanty at the new year, St Cuthbert’s church, St An- 
drew’s church m George street, whence set out, on a memorable 
day m r843, that long procession of ministers and elders to Tan- 
field hall which ended in the founding of the Free Church, St 
George’s church in Charlotte square, a good example of the work 
of Robert Adam The finest building belonging to the Scottish 
Episcopal Church is St Mary’s cathedral (1879) The mansion 
of East Coates (17th cent ), stands in the close, and is occupied 
by functionaries of the cathedral The Catholic Apostolic church 
at the foot of Broughton street has a set of mural paintings by Mrs 
Traquair The Central hall at Tollcross testifies to Methodist 
energy A house at the east end of the High street, said to have 
been John Knox’s, is kept in repair, and contains articles of his 
furniture The Canongate Tolbooth adjoins the parish church, in 
the burial ground of which is the tombstone raised by Burns to 
the memory of Robert Fergusson, here Dugald Stewart, Adam 
Smith and other men of note were buried Almost opposite to it 
stands Moray house, from the balcony of which the 8th earl of 
Argyll watched Montrose led to execution (1650) The jail, a 
castellated structure on the black rock of Calton Hill, was de- 
molished to make way for St Andrew’s house, the Scottish gov- 
ernment building, opened in 1939 This was designed by T S Tait 
in a classical style and incorporates the south wall of the jail, 
which nses sheer from the chffside, and the governor’s house 
Usher hall (1914), a large public hall in Lothian road was built 
on the bequest of £100,000 by Andrew Usher (1826-98) The 
Sheriff Court buildings stand on George IV bridge, and facing 
them is Andrew Carnegie’s free library (1887-1889) At the cor- 
ner of the High street and George IV bridge stand the County 
buildings The Scotsman, the principal daily newspaper, is housed 
in an ornate office in North Bridge street Ramsay gardens, a stu- 
dent’s quarter fostered by Prof Sir Patrick Geddes (1854-1932), 
grew out of the "goose-pie” house where Allan Ramsay lived The • 
Outlook tower on Castle Hill houses collections, partly illustrating 
town-planning, by Prof Geddes The old City Cross (restored at 
the cost of W E Gladstone) stands in the High street, adjoining 
St Giles’s Several quaint groups of buildings have been carefully 
restored, such as the White Horse Close in the Canongate , the 
mass of alleys on the north side of the Lawnmarket, -from Pat- 
erson’s close to James’s court have been connected, ancT here 
Lord Rosebery acquired and restored the r7th century dwelling 
called Lady Stair’s house, which figures in the legend of My“ 
Aunt Margaret’s Mirror It is used as a branch musedm Another 
model restoration of a histone close is found in Riddle’s close, 
which contains a students’ settlement The changes m tlife Old 
Town (many of a drastic nature) have been earned out with due 
regard to the character of their, environment 



EDINBURGH 


Monuments— The National World War I memorial designed 
by Sir Robert Lorimer, is on the north side of Crown square, 
atop the castle rock The exterior is rather sev ere, but the interior 
is of surpassing beauty S 1 was opened in 1927 An arched en- 
trance porch, over which, in a deep recess, is a figure symbolic of 
immortality, leads to the Hall of Honour of 12 ba>s, containing me- 
morials of the 12 Scottish infantry regiments and embellished with 
the arms of counties and burghs rating the entrance is an octag- 
onal shrine with stained glass windows by Douglas Strachan and a 
bronze frieze by Morris Meredith Williams The altar bearing the 
steel casket containing rolls of honour is a great block of marble 
resting on an outcrop of living rock rising through the floor The 
Scott monument in East Pnnces street gardens was designed by 
George Meikle Kemp (1795-1844) A column surmounted by a 
colossal figure of Viscount Melville, Pitt s first lord of the ad- 
miralty, rises from the centre of St Andrews square Burns’s 
monument, in the style of a Greek temple, occupies a prominent 
position on the Regent road, on the southern brow of the lower 
terrace of Calton Hill On Calton Hill is the national monument 
to the victory of Waterloo, originally intended to be a reproduc- 
tion of the Parthenon The plan was abandoned for lack of funds, 
after 12 out of the 24 Greek pillars had been erected The Nel- 
son monument, an elongated turreted structure, stands on the 
highest cliff of the hill Close by is the monument to Dugald 
Stewart, a copy of the choragic monument of Lysicrates Sir 
John SteclI's equestrian statue of the duke of Wellington stands 
in front of the Register house, and in Princes street gardens are 
statues of Livingstone, Christopher North, Allan Ramsay, Adam 
Black and Sir J Y Simpson, and a memorial to the Scots Greys 
who fell in the Boer War In George street are Chantrey’s figures 
of Pitt and George IV, and a statue of Dr Chalmers, the 5th 
duke of Bucdcuch stands beside St Giles’s Charles II surveys 
the spot where Knox was buned, the reformer himself is in the 
quadrangle of New college the statue of Sir David Brewster has 
been moved from the quadrangle of the university to the new 
buildings at West Mains, that of Dr William Chambers is in 
Chambers street, and Frederick, duke of York (1763-1827), and 
the 4th earl of Hopetoun are also commemorated The Glad- 
stone memorial m St Andrews square was unveiled in 1917 In 
the west part of Princes street gardens is the Scottish-Amencan 
war memorial (1927), raised by U S subscriptions and designed 
by Professor R T MacKenzie of Philadelphia It consists mainly 
of a kilted soldier in bronze 

Cemeteries,— In Greyfnars’ churchyard the Solemn League 
and Covenant was signed, and among its many monuments are the 
Martyrs’ monument, recording the merits of the murdered cov- 
enanters, and the tomb of “Bluidy” Mackenzie There arc in- 
teresting memorials in the churchyards of St Cuthbert’s and the 
Canongate 

In the Calton burymg-ground are the Roman tomb of David 
Hume, tbe obelisk raised m 1844 to the memory of Maurice 
Margarot, and the graves of Thomas Muir (1765-1798), Thomas 
Eyshe Palmer (1747-1802), William Skirving and Joseph Ger- 
rald (1765-1796), the political martyrs convicted in 1793-94 for 
advocating parliamentary reform 

The Scottish dead in the American Civil War are commemo 
rated m a monument*beanng a life sized figure of Abraham Lm 
coin and a freed slave 

Park* and Open Spaces— The older open spaces are Princes 
street gardens, Calton Hill, the Meadows and the Bruntsfield 
links On the southern side is Blackford Hill with the Royal 
observatory, Harrison park is m the congested district of Foun 
tambridge The park at Saughton hall was opened in 1905, for 
the western district of the city, and Hillend park on the Pentiand 
Slopes) m 1974. The Scottish Zoological park lies beyond Mur- 
rayfield, on the slopes of Corstorplnne Hill To the north of the 
Water of Leith he Inverleith park, -the Arboretum and the Royal 
Botanical garden which includes a herbarium, hot houses, and a 
museum of etonomlc bttfanv Near it is the Stevenson Memonal 
house in Howard place The most extensive open spaces surround 
Arthur's Seat (822 ft) This is a basaltic hill, separated from 
the narrow valley in which he th® Canongate and Holyrood pal- 


ace by Salisbury Crags Adjoining Holyrood palace is the King’s 
park racing the crags on the’southwest are the spots familiar to 
readers of The Heart of Midlothian, where stood Jeame Deans’s 
cottage, and between the crags and Arthur’s Seat lies Hunter s 
Bog, used as a shooting range Near here too are three small 
lakes, Duddingston, Dunsappie and St Margaret’s, the last over 
looked by the ruins of St Anthony’s chapel On the Braid hills 
two golf links have been laid out and there are 140 ac of play- 
ing fields 

Environs — Leith (<7 v ), the port of Edinburgh, was incorpor- 
ated with the city m 1920 Newhaven, so called from the liaibour 
constructed in the reign of James IV, had a shipbuilding yard of 
some repute in former times The village has always been a 
fishing place of importance To the west lies Granton, where the 
5th duke of Buccleuch constructed a fine harbour Still farther 
west lies the village of Cramond, at the mouth of the river Al- 
mond, where Roman remains have often been found, Lauriston 
castle is situated m the parish Cramond Brig was the scene of 
one of the “roving” adventures of James V, when the life of the 
“Gudeman of Ballengeich” was saved by Jock Howieson of the 
Braehead Here are Craigcrook castle, where Lord Jeffrey spent 
many years, and Ravelston house, the home of the Keiths To the 
south of the metropolis are Colinton, on the Water of Leith, and 
Currie, which was a Roman station and near which are Curriehill 
castle (held by the rebels against Queen Mary), the ruins of 
Lennox tower, and Riccarton At Dalmahoy castle, near Ratho 
(pop 1,672), the seat of the earl of Morton, are preserved the 
only extant copy of the Bible of the Scottish parliament and the 
original warrant for committing Queen Mary to Lochleven castle 
in Kinross shire Craigmillar has a picturesque castle, part of 
which probably dates from the 12th century Duddingston, once 
a quiet village, has become a centre of the distilling and brewing 
industries Duddingston house was a seat of the duke of Abercorn 
Restalng, between Duddingston and Leith, was the home of the 
Logans, from whom the superiority of Leith was purchased 1 in 
1553 by the queen regent Sir Robert Logan (d 1606) was alleged 
to have been one of the Gowne conspirators and to have arranged 
to imprison the king m Fast castle This charge was made three 
years after his death, when his bones were exhumed for trial He 
was found guilty of high treason and sentence of forfeiture was 
pronounced A small chapel adjoining the old church covers the 
healing well of St Tnduana Liberton, a name that possibly le- 
calls the previous existence of a leper’s hospital, is situated on 
the rising ground south of Edinburgh, the parish church being a con 
spicuous landmark Portobcllo is a popular seaside resort in the 
c ty, 3 mi from the centre Its beautiful sands are flanked by a 
promenade extending to Joppa The town dates from the middle 
of the 18th century, when a cottage was built by a sailor and 
named Portobello in commemoration of Admiral Vernon’s victory 
in 1739 The place does a considerable trade m the making of 
bncks, bottles, earthenwaie, tiles and paper and a large electric 
power station was opened m 1923 Joppa, which adjoins it, has 
salt works, but is chiefly residential Lasswade, partly m the Pent- 
lands, famous for its oatmeal, was often the summer resort of 
Edinburgh worthies Melville castle and Auchendinny are in the 
neighbourhood Most famous among the environs of Edinburgh 
are Rosslyn and Hawthomden Rosslyn castle, on the beautifully 
wooded precipitous banks of the Esk, dates from the 12th cen- 
tury The fine chapel, higher up the bank, founded in 1446 by 
William St Clair, 3rd earl of Orkney, is believed to be the chan 
cel of what was intended to be a large church, it suffered at the 
hands of revolutionary fanatics m 1688 The Gothic details, espe- 
cially the wreathed “Prentice’s pillar,” are finely carved The walk 
to Hawthornden, about mi distant by the nver-side, leads to 
the mansion of the Drummonds, on a lofty cliff falling sheer to 
the stream The caverns in the sides of the precipice are said to 
have afforded Wallace and others refuge m time of trouble, but 
the old house is most memorable as the hoifie of the poet William 
Drummond The Pentiand range contains many points of interest 
and beauty, Habbie’s Howe is some 2 mi from Carlops, and Rul 
lion Green is noted as the field on which the Covenanters were 

defeated m 1666 Penicuik has naner milk nnH cl-rmp niiflrrifla 
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ADMINISTRATION AND EDUCATION 

Communications— Both LM SR (Princes St station) and 
L N E R (Waverley station) serve Edinburgh Besides Leith, 
Granton and Grangemouth serve as passenger seaports for Edin- 
burgh Tramways connect all parts of the city, including Leith, 
Newhaven, Portobello and Joppa, and a suburban railway, start- 
ing from Waverley station, returns by way of Restalng, Porto 
bello, Duddingston, Newington, Morningside and Haymarket In 
summer, steamers ply between Leith and Aberdour and other 
pleasure resorts , and there is also a service to Alloa and Stirling 

Population — In 1801 the number of inhabitants was 67,288, 
m 1881 it was 228,357, in 1931 the figure was 439,010, and was 
estimated in 1938 at 469,448 The area is 506 sqmi, having 
been enlarged by successive extensions In 1896 portions of the 
parishes of Liberton and Duddingston and the police burgh of 
Portobello were incorporated and in 1900 a further addition was 
made including Granton, Restalrig, and parts of South Leith and 
Duddingston In 1920 Leith and the parishes of Corstorphme, 
Cramond, Liberton and Colmton, including many villages to the 
south and wesj of the city, were incorporated with it 

Government — By the Redistribution act of 1918 the city 
with Musselburgh, was divided for parliamentary purposes into 
five divisions, each returning one member Leith also returns a 
member The town council, which has its headquarters in the 
Municipal buildings in the Royal exchange, consists of 70 mem- 
bers, a lord provost, 10 bailies, a dean of guild, a treasurer, a 
convener of trades, 10 judges of police, 9 of whom are council- 
lors, and 46 other councillors The corporation has acquired the 
gas-works, the transport undertakings, the electric lighting of 
the streets, and the water supply from the Pentlands 

May Meetings — During the establishment of Episcopacy in 
Scotland, Edinburgh was the seat of a bishop, and the collegiate 
church of St Giles became a cathedral But the annual meeting of 
the General Assembly of the Church of Scotland at Edinburgh is 
nov» the public manifestation of the predominance of Presby- 
terianism as the national church In May each year the sovereign 
appoints a representative as lord high commissioner to the Gen- 
eral Assembly of the Established Chuich, who takes up his abode 
usually in the palace of Holyrood, and thence proceeds to the 
High Church, and so to the assembly hall on the Castle Hill when 
the lord provost and magistrates offer to him the keys of the city 
The General Assembly of the United Tree Church is usually held 
at the same time 

University — Edinburgh university, the youngest of the 
Scottish universities, was founded m 1583 by a royal charter, 
dated 1582, granted by James VI In 1621 an act of the Scottish 
parliament accorded to the university all rights and privileges en- 
joyfic? by other universities in the kingdom, and these were re- 
newed under fresh guarantees in the treaty of union between Eng- 
land and Scotland, and m the Act of Security Important changes 
were made in the constitution by acts passed in 1858 and 1889 In 
the latter year, women were admitted to graduation and m 1916 
three hostels for women were built The students numbered 3,407 
m 1942-43 As a corporation it consists of a chancellor, vice- 
chancellor, lord rector (elected by the students every three 
years), principal, professors, registered graduates and matricu- 
lated^ students With St Andrews, Glasgow and Aberdeen it sends 
three 1 nlembers to parliament While the college, as such, bears the 
name of the College of King James, or King’s college, and James 
VI is spoken of as its founder, it really originated m the liber 
ality of the citizens of Edinburgh William Little of Craigmillar, 
and his brother Clement Little, advocate, along with James Law- 
son, the colleague and successor of John Knox, may justly be re- 
garded as true founders In 1580 Clement Little gave all his 
books, three hundred volumes, for the beginning of a library, and 
this was augmented by other valuable benefactions, one of the 
most interestmg of which was the library of Drummond of Haw- 
thomden The older buildings of the university occupy the site 
of the ancient collegiate church of St Mary in the Fields (the 
“Kirk 0’ Field”), the scene of the murder of Darnley The 
present Old college, designed by Robert Adam, dates from 1789 
The Royal Scottish museum is structurally united to the univer- 


sity ard Minto House college and Heriot-Watt college are prac 
tically adjuncts of the university The medical school stands in 
Teviot row, adjoining George square and the Meadows The mag 
mficent McEwan hall is used for academic 1 and public functions 
Closely associated with the medical school, and separated from it m 
by the Middle Meadow Walk, is the Royal infirmary, designed 
bv David Bryce, RSA (1803-1876), removed from Infirmary 
street Its wards are lodged in a series of tuneted pavilions, and 
cover a large space of ground on the margin of the Meadows, 
from which, to make room for it, George Watson’s college — the 
most important of the Merchant Company schools — was removed 
to a site farther west, while the Sick Children’s hospital was 
moved to the southern side of the Meadows George Watson’s 
college was moved again (to Colmton road) in 1932 to make 
room for a further large extension, a maternity wing, to the 
Royal infirmary This hospital is one of the largest in Great Brit- 
ain After 1930 chairs of psychology, geography and child life 
and health were established, also five chairs in the faculty of 
divinity and a chair of organization of industry and commerce In 
1919 the university acquired 115 ac of land at Liberton, and the 
new King’s buildings of the university, containing chemical labo- 
ratories, etc , were opened at West Mains in 1924, and the de- 
partment of animal genetics In the same colony new laboratories 
for engineering and geology were opened in 1932 Considerable 
improvements were subsequently carried out in the Old college 
Scientific Institutions — The old observatory, on Calton Hill, 
overlooks the district at the head of Leith Walk The City ob 
servatory stands close bv, and on Blackford Hill is the newer 
building of the Royal observatory The museum and lecture- 
rooms of the Royal College of Surgeons occupy a classical build- 
ing in Nicolson street The college is an ancient corporate body, 
with a charter of the year 1505, and exercises the powers of in- 
structing in surgery and of giving degrees Its extra-academical 
courses are recognized, under certain restrictions, by the Univer- 
sity Court, as qualifying for the degree of doctor of, medicine 
The Royal College of Physicians is another learned body organ- 
ized, with special privileges, by a charter of incorporation granted 
by Charles II in 1681 In their hall in Queen street are a valuable 
library and a museum of materia medica But the college as g^ich 
takes no part m the educational work of the university 
Other Educational Institutions — After the Disruption in 
1843, and the formation of the Free Church, New college was 
founded in connection with it for training students m theology 
After the amalgamation of the Umtecf Presbjtenan and the Free 
Churches, under the designation of the United Fiee Church of 
Scotland, New college was utilized by both bodies The Royal 
high school, the burgh school par excellence, is an ancient founda 
tion, and the Grecian buildings (1829) on the south of Calton 
Hill, are its third habitation Edinburgh academy was opened in 
1825 Fettes college and Merchiston Castle school are organized 
on the model of the great English public schools For many gen 
erations the charitable foundations for the teaching and training 
of youth were a conspicuous feature m the economy of the citj; 
Foremost among them was the hospital founded for the mairite 
nance and teaching of poor fatherless sons of freemen by George 
Heriot — the “Jingling Geordie” of Scott’s Fortunes of Nigel — 
the goldsmith and banker of James VI Thh quadrangular build 
ing in Launston, sometimes ascribed to Inigo Jones, is one of the , 
noblest in the city Even earlier than Henot’s hospital was the 
Merchant Maiden hospital, founded in 1605, which gave to the 
daughters of merchants similar advantages to those which Henot’s 
secured for burgesses’ sons In 1738 George Watson’s hospital for 
boys was founded, then followed the Trades’ Maiden hospital for 
burgesses’ daughters, John Watson’s, Daniel Stewart’^, the Or 
phans’, Gillespie’s, Donaldson’s hospitals, and other institutions 
founded by successful merchants of the city, in which poor chil- 
dren of various classes were lodged, boarded and educated The- 
Merchant Maiden, George Watson and Daniel Stewart hospitals 
were converted to day schools m 1870 ^nd called'’ colleges, the 
name of the first being changed to Edinburgh Ladies’ college In 
1871 a fourth school was opened under the name George Wat- 
son’s Ladles’ college All four are administered by the Edinburgh 
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Merchant company education board As the New Town expanded, 
the Heriot Trust — whose revenues were greatly benefited thereby 
— erected day schools different districts, in which children re- 
ceived a free education, an<S, in cases of extreme poverty, a money 
' grant towards maintenance Public opinion as to the “hospital” 
system of board and education, however, underwent a revolu- 
tionary change after the Education act of 1872 introduced school 
boards The governing body was reconstituted in 1885, and the 
income of the trust was applied for the upkeep of a day school 
at Henot’s hospital, and of the Heriot Watt college as a technical 
school, and for the provision of scholarships here and elsewhere 
The college is affiliated to the university The Church of Scot- 
land has a training college, there is a large training college for 
teachers in Holyrood road, and a Roman Catholic college (1920) 
m Coimton road 

Besides the Royal infirmary there are a considerable number of 
more or less specialized institutions, two of the most important 
being situated at Craiglockhart Though Trinity hospital, the old- 
est chanty in the city, no longer exists as a hospital with resident 
pensioners, the trustees disburse annually pensions to certain poor 
burgesses and their wives and children, and the trust controlling 
the benevolent branch of the Gillespie hospital endowment is 
similarly administered 

Industries — Edinburgh is residential rather than manufactur- 
ing or commercial, but from i5c>7> when Walter Chapman set up 
the first press, to the present day, printing has enjoyed a career 
of almost continuous vitality Publishing, on the other hand, has 
drifted away, only a few leading houses — such as those of Black 
wood, Chambers and Nelson — still making the city their head- 
quarters Mapmakers, typefounders, bookbinders and lithog- 
raphers all contribute their share to the prosperity of the city 
Brewing is a strong industry, Edinburgh ale being proverbially 
good The manufactures of paper machinery, gas and water 
meters, iron and wire fencing, indiarubber goods, etc , are im- 
portant, aijd mention can be made of biscuit and confectionery 
making, whisky blending and the arts and crafts associated with 
furniture work Stone quarrying is carried on, but the vast quarry 
at Craigleith, from which the stone for much of the New Town 
wasjibtamed, was abandoned Owing to the great changes effected 
during the latter part of the 19th century, some of the old mar- 
kets were demolished and the system of centralizing trade was not 
wholly revived The Waverley market deals m vegetables and 
fruit and is used for meetings and concerts Slaughter-houses, 
cattle markets and grain markets were opened at Gorgie in 1910, 
thus obviating the driving of flocks and herds through the streets 

HISTORY 

A fort or camp set up on the rock on which Edinburgh 
castle now stands was probably the nucleus around which, m 
prehistoric time, grew a considerable village Under the protection 
of the hill fort, a settlement was established on the ridge running 
down to the valley at the foot of Salisbury Crags, and another 
hamlet, according to William Maitland (1693-1757), the earliest 
historian of Edinburgh, was founded in the area at the north- 
western base of the rock, a district that afterwards became the 
parish of St Cuthbert, the oldest in the city The Romans occu- 
pied the country for ftiore than three hundred years When they 
^v.i'hdrcv., the Btit'sh tubes reasserted their sway The southern 
Piets ultimately subdued the Britons, and the rattle became then 
chief stronghold until they were oserlhro \n in 617 (or 629) bv the 
Saxons under Edwin, king of Noithumbna from whom the name 
uf Edinburgh is dcr ycd bvmeon of Durnam (854) eel Is it Ld 
winesburch, and mc'udes the church of St Cuthbert within tne 
bishopric gf Lindisfarne Its Gaelic name was Dunedin In the 
i6lh aentury the latinized form Edina was invented Long after 
Edwin’s conquest the lowland continued to be deba able territory 
•held by uncertain tenure but at length it was to 1 large extent 
settled anevi bv Anglo Saxon and Norman colonists under Mal- 
colm Canmose and his sons 

In the reign of MalcoIm_f anmore tne castle included the Ling’s 
palace I here his queen, Margaret grandmccL of Edwird the 
Confessor, died in 1093 It continued to be a roy al residence dur- 


ing the rugns of her thiee sons, and hence the first rapid growth of 
the upper town may be referred to the 12th century The parish 
church of St Giles is believed to have been founded in the reign 
of Alexander I, about mo, and the Norman keep of the castle, 
built by his younger brother, David I, continued to be known as 
David’s Tower till its destruction 111 the siege of 1572 Soon after 
his accession to the Scottish throne David I founded the abbey 
of Holyrood (1128), which from an early date received the court 
as its guests But the royal palace continued for centuries to be 
within the fortress, and there both the Cejtic and Stuart kings fre- 
quently resided Edinburgh was long an exposed frontier town 
within a territory only ceded to Malcolm II about 1020, and 
even under the earlier Stuart kings it was still regarded as a border 
stronghold Hence, though the village of Canongate grew up beside 
the abbey of David I, and Edinburgh was a place of sufficient 
importance to be reckoned one of the four principal burghs as a 
judicatory for all commercial matters, nevertheless, even so late 
as 1450, when it became for the first time a walled town, it did 
not extend beyond the upper part of the ridge which slopes east- 
wards from the castle So long, however, as its wajls formed the 
boundary, and space therefore was limited, the citizens had to 
provide house-room by building dwellings of many stones These 
tall tenements on both sides of what is now High street and 
Canongate are still prominent m the Old Town The streets were 
mostly very narrow, the main street from the castle to Holyrood 
palace and the Cowgate alone permitting the passage of wheeled 
carriages In the narrow “wynds” the nobility and gentry paid 
their visits m sedan chairs 

The other three royal burghs associated with Edinburgh were 
Stirling, Roxburgh and Berwick, and their enactments form the 
earliest existing collected body of Scots law The determination 
of Edinburgh as the national capital, and as the most frequent 
scene of parliamentary assemblies, dates from the death of James 
I in 1436 Of the 13 parliaments summoned by that sovereign, 
only one, the last, was held at Edinburgh, but his assassination 
in the Blackfriars’ monastery at Perth led to the transfer of the 
court and capital from the Tay to the Forth The coronation of 
James II was celebrated m Holyrood abbey instead of at Scone, 
and the widowed queen took up her residence, with the young 
lung, in the castle Notwithstanding the favour shown for Stirling 
as a royal residence m the following reign, every one of the parlia- 
ments of James III was held at Edinburgh James II conferred 
on the city various privileges relating to the holding of fairs and 
markets, and the levying of customs, and by a royal charter of 
1452 he gave it pre-eminence over the other burghs Further 
immunities and privileges were granted by James III, and by a 
precept of 1482, known as the Golden Charter, he bestowed on 
the provost and magistrates the hereditary office of sheriff/" tfith 
power to hold courts, to levy fines, and to impose duties on all 
merchandise landed at the port of Leith Those privileges were re- 
newed and extended by various sovereigns, and especially by a 
general charter granted by James VI in 1603 

James III was a great builder, and, in the prosperous era which 
followed his son’s accession to the throne, the town reached the 
open valley to the south, with the Cowgate as its chief thorough- 
fare After Flodden the citizens hastened to construct a second 
line of wall, enclosing the Cowgate and the heights beyond, since 
occupied by Grey friars churchy ind Henot's hospital, but Et ill ex- 
cluding the Canongate, u s pirtaimng to rl u abbey of Hoi} rood 
In the 16th century themoyeroents connected with John Knox and 
Mar}, queen of Scots, caused much actiulv at Edinburgh castle 
\\ kh the di parture, howc\ cr, of the six-h James to fill the English 
throne in 1603 the to \r lost its pre-tige tor a long period Matters 
were not bettered b> the ^ct of Union signed m a cellar m High 
"trect m 1707 amidst the execration® of the people and it was 
not till the hopes of the Jacobites wuc blasted n< Cmlodcn (1746I 
that the townsfolk began to accept the mev liable This epoch, 
alien gra-s giew earn m tin High street* long lingered in die 
pODu’u memory a 3 die “dark aca ” 

By the acce®Mon ot George ITI ( 1 760' Edinburgh showed signs 
of reviycd enterprise In 1703 the first North budge, conmcting 
the Old Town with the slqpmg giound on which afterwards stood 
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the Keister house and the theatre in Shakespeare square, was 
opened , a httle later the Nor’ Loch, was partially drained, and the 
bridging of the Cowgate in 1785 encouraged expansion south 
wards Toward the end of the iSth century the New Town began 
to take shape on the grand, if formal, lines planned by James 
Craig (d 179s) and the erection of Regent bridge m Waterloo 
place (1819) gave access to Calton hill The creation of Princes 
street led to further improvement The earth and debris from the 
excavation of the sites for the houses in this and adjoining streets 
had been “dumped” in the centre of the diamed Nor’ Loch This 
unsightly mass of rubbish lay for a while as an eyesore, until it 
was converted into a broad way joining the new road at Hanover 
street with the Old Town at the Lawnmarket Upon this street, 
which received the title of the Mound, were erected the Na 
tional gallery and the Royal institution 
Speaking generally, the New Town was resorted to by professional 
men — lawyers, doctors and artists— and m its principal streets are 
found the head offices of the leading banks and insurance offices Ex 
pansion of the city has been southward — from Liberton, and south 
from Mornmgside to the Braid hills and the lower slopes of the Pent- 
lands In addition, much slum clearance and rehousing were earned 
out and many historic buildings were cleaned and restored 
Bibliography —Robert Chambers, Traditions of Edinburgh (Edm 
burgh, 1868) , James Grant, Old and New Edinburgh (London, 1880 
et seq ) , W Baird, Annals oj Duddmgstone and Portobello (Edin 
burgh, 1898) , W H O Smeaton, Edinburgh, m “Mediaeval Towns 
Series” (1905) , Rosaline Masson, Edinburgh (Edinburgh, 1907) , Mrs 
John S Smith, Historic Stones and Stones of Bygone Edinburgh 
(1924) , E W Grierson, Things Seen in Edinburgh (1925), Mary D 
Steuart, The Romance of the Edinburgh Streets (1925) , W F Gray, 
An Edinburgh Miscellany (1925) , J W M’Laren, Edinburgh Mem- 
ories and Some Worthies (1926) , A L Turner, History of the Univer- 
sity of Edinburgh, 1883-1033 (Edinburgh, 1933) 
EDINBURGHSHIRE see Midlothian 
EDISON, THOMAS ALVA (1847-1931), U S inventor, 
born at Milan, 0, Feb n, 1847, of Dutch ancestry on his 
father’s side and Scottish on lus mother’s 
Edison’s education was limited to three months in the public school 
of Port Huron, Mich At 12 he became a railroad newsboy and after 
earned his living as a telegraph operator m various cities, always 
studying and experimenting in his spare time In 1868 he took out hij 
first patent for an electrical vote recorder During the next few years 
he devised stock tickers, duplex, quadruplex and automatic telegraph 
systems and the electric pen, which developed into the mimeograph, 
for the multiplication of typewriting His invention (1877-78) of the 
carbon transmitter, m which compressed lamp-black buttons were 
used to obtain the necessary variable resistance in the circuit, marked 
a real advance in the art of telephony and aided materially in bring- 
ing the Bell telephone into practical use 
Most modern inventions result from the contributions of many 
minds, and it is often difficult for the -courts to determine priority, but 
when Edison made application in 1877 for a “phonograph or speaking 
machine,” the US patent office could discover no previous record 
of t-Jns sort The original model, costing $18, was a cylinder covered 
with tinfoil and turned with a hand crank Ten years afterward he 
developed a motor-driven machine with cylindrical wax records which 
speedily became popular Later he invented a disk form reproducing 
with a diamond point for music, and the “Ediphone” for office dicta- 


at Orange, N J , Edison had been incessantly engaged* in vaiious foims 
of invention for more than "Jo years and had taken out 1,033 patents 
up to April 19 8 He died Oct 18, 1931 
Bibliography — Frank L Dyer, Thomas „C Martin and W H 
Meadowcroft, Edison His Life and InvShltons 2 vol (1929), W H 
Meadowcroft, The Boy’s Life of Edison (1921) Waidemar Kaempf * 
fert (ed), 4 Popular History of American Invention (1924) , G S 
Bryan, Edison, the Man and His Work ( 1 g '■6 ) , W K L Dickson and 
A Dickson, The Life and Inventions of Thomas Alva Edison (1894) , 

J H Greusel, Thomas A Edison, the Man, His Work and His Mind 
(1913) > F A Jones, Thomas Alva Edison, Sixty Years of an Inventor s 
Life, rev ed (1924), F T Miller, Thomas A Edison, Bern factor of 
Mankind (1931) — reissued as Thomas A Edison, an Inspiring Storv 
for Boys (1940) , F Rolt Wheeler, Thomas Alva Edison new ed 
(1915) ■ W A Simonds, Edison Ills Life His Work His Genius 
(1934), A Boy with Edison (1931), A O Tate, Edison’ 1 Open Door 
(1938) (E E Sr ) 

EDMONTON, a municipal and parliamentary borough of 
Middlesex, Eng , mi N of London bridge, with four stations 
on the Eastern Region railway system Pop ( 1951 ) 104,244 
Area 6 09 sq mi Edmonton, consisting of Upper and Lower 
Edmonton, lies along the Old North road between Tottenham and 
Enfield, with the uver Lea for its eastern boundary It has grown very 
rapidly as an industrial area because of its numerous factories, in- 
cluding gas meter and gas stove works Market gardening is also 
carried on there The Church of AH Saints, extensively restored re- 
tains Perpendicular and earlipr portions and some brasses of interest, 
in the churchyurd is the memorial of Charles Lamb, who lived and 
died (1834) at Edmonton, and his sister William Cowper and John 
Keats were also residents, and the Bell inn is famed through Cowper’s 
poem John Gilpin Open spaces in Edmonton include Pymmes park 
(S3 ac ) and others Among buildings are the town hall and public 
libraries, a technical institute (1912-13), I atymer’s school (1624) and 
the county school (1931) Edmonton was incorporated in 1937 and 
returns one member to parliament 


have their counterpart in the line to Grande Rrairie and the Peace 
river settlements, and that to the navigable Athabasca river at Ft Mc- 
Murray Precipitation is heavier at Edmonton than in southern 
Alberta, and it is the centre of an important mixed farming area, ex- 
tending as far north as the Peace river country Both the provincial 
parliament buildings and the University of Alberta are situated there, 
the latter including departments in arts, agriculture, medicine and min- 
ing The city is the centre of an important coal mining district but for 
domestic use the prevalent fuel is natural gas supplied from the im- 
mense deposits in the Viking, Kmsella and Fabyan fields to the east 
With the rapid increase in the city’s population, and that of its vast 
hinterland, manufacturing developed to a marked degree, particularly 
in packing plants, which reached the largest output of any city in 
Canada . 

Adjacent to Edmonton on the Athabasca river at Ft McMurray^re 
large tar sand deposits Industries include milling, lumbering, fur- 
niture and bedding, men’s and women’s garments, egg powdering plant, 
cereals and biscuits, oil refining It is a large distributing centre both 
for the surrounding agricultural area and the extensive mining de- 
velopments to the north, where the range of ore discoveries is re- _ 
markable, including precious metals and radium The mid 20th century 
discoveries of od in near-by areas, in quantities rivalling Turner valley, 
created a great boom Several railways radiate from this city, and 
two transcontinental lines, together with lines serving the north country, 
including the Alaska highway The city owns all its utilities mcludmg 
the production and distribution of electricity, waterworks, street rad- 
way and telephone systems Edmonton with its strategical location 
on the great circle route to the orient has long been to the forefront 
in the matter of aviation, and was the first city in Cajiada to’esfab- 
lish a municipal airport Flights operate daily in every direction, in- 
cluding Alaska, Northwest Territories, transcontinental and the H S. 
With the advent of World War'll and the completion of the Alaska 
highway and other large northern projects, air traffic stepped up greatly 
EDMUND, SAINT [Edmund Rich? (e 1175-1240), English 
saint and archbishop of Canterbury, was bom at Abingdon, near 
Oxford His father was a merchant who retired, with his wife’s 
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consent, to the Monastery of Eynsham, leaving in her hands the 
education of their family Edmund begin his education in a gram 
mar school at Oxford, and at the age of twelve took a vow of per- 
jpetual chastity in the Virgins church at Oxford After graduating 
at Paris, for six years he lectured in the hbeial arts, partly m 
Paris and partly in Oxford where he was the first to lecture on 
Aristotle He then returned to Paris for his theological studies 
He again lectured at Oxford on theology until c 1222 when he 
accepted the treasurership of Salisbury cathedral Little is known 
of his life fpr the next ten years But he attracted the notice of 
the Roman court, and was appointed in 1227 to preach the cru- 
sade in England 

In 1233 he was elected archbishop of Canterbury at the express 
suggestion of Gregory IX , after the monks of Canterbury had 
m vain suggested three other candidates for the pope’s approval 
Edmund at once leaped into prominence by the outspoken manner 
in which he rebuked the king for following the advice of foreign 
favourites In common with the baronial opposition he treated 
Henry III as responsible for the tragic fate of Richard Marshal, 
earl of Pembroke, and threatened the king with excommunication 
The king bowed before the storm, dismissed the foreign counsel- 
lors, made peace with Marshal’s adherents, and was pubhely recon 
ciled with the barons But it was with the object of emancipating 
himself from Edmund’s control that the king asked the pope to 
send him a legate (1236) On the arrival of Cardinal Otho (1237) 
the archbishop found himself thwarted at every point The mar- 
riage between Simon de Montfort and the Princess Eleanor, which 
Edmund had pronounced invalid, was ratified at Rome upon ap 
peal The king and legate upheld the monks of Canterbury in 
their opposition to the archbishop’s authority On all public 
occasions the legate took precedence of the archbishop By the 
advice of his suffragans Edmund laid a protest before the king, 
and excommunicated in general terms all who had infringed the 
liberties of Canterbury These measures led to no result, and after 
the papal encroachments of 1240, when the English clergy were 
required to pay a subsidy of a fifth for the war against Frederick 
II , and simultaneously three hundred Romans were "provided” 
with English benefices m return for their political services to the 
Hol£ See, Edmund withdrew to Pontigny The state of his health 
drove him later to Soissy (near Provms), where he died on 
Nov 16, 1240 

His canonization was at once demanded by his admirers, and 
only delayed (till 1247) through the opposition of Henry III 
Edmund is one of the most saintly and attractive figures of the 
English church As archbishop he showed no great capacity, but 
the purity of his motives and the loftiness of his ideals commanded 
universal respect It was his misfortune to be placed at the head 
of the national hierarchy m a crisis for which he had not been 
prepared by practical experience 

Edmund’s Le Merure de Setnle Eglise was last edited by H W 
Robbins (Lewisburg, xgag) See the Life printed by Martene and 
Durand in the Thesaurus novus anecdotorum (1717) Other lives 
exist in ms , at the Brit Museum, m Cambridge umv library and in 
that of St John’s college, Cambridge The last named is printed by 
W 'Wallace in his Life of St Edmund (1893) See also B Ward 

Edmund (1903) , Baroness Paraviemi, St Edmund of Abingdon 
(1898! , and the Eng Hist Review, xxu 


EDMUND, king 'Of East Anglia (c 840-870), succeeded to 
.the East Anglian throne in 835 while yet a boy According to 
tradition he was bom at Nuremberg, and was the son of King 
Alkmund and Queen Scivare 05 a, king of the East Angles 
visited Alkmund on his way to the Holy Land, and adopted Ed- 
mund as his heir Edmund succeeded him in 855, landing at Hun- 
stanton His coronation took place m the next year at “Buma” 
(* e . probably Bures St Mary, Suffolk), which was then the royal 
capital 

Of the life'of St Edmund during the next 14 years we know 
■nothing In 870 the Danes, who .had been wintering at York, 
marched through Mercia into East Anglia and took up their 
quarters at Thetford. Edmund engaged them fiercely in battle at 
Hoxna, but the Danes ’under their leaders, Ubba and Inguar 
were victorious The king himself was slain, whether on the 
Actual field of battle or in later martyrdom is not certain, but 


the version of the story which makes him tall a martyr to the 
Danish anows when he had rafused to renounce his faith or hold 
his kingdom as a vassal from the heathen overlords, may be true 
The king’s body was ultimately interred at Beadoriceswoith, the 
modem Bury St Edmunds The shrine of Edmund soon became 
one of the most famous in England, and the reputation of the 
saint was Turopein The date of his canonization is unknown, but 
churches dedicated to his memorv are found all over England 
See As^tr s Life 0} Alfred ed W H Stevenson , Annals of St Neots, 
Saxon Chronicle, Memorials of St Edmunds Abbey (Rolls Series), 
including the Passio Snncli Edmnndi of Abbo of Fleury , and the 
Corolla Santh Eadmundi, ed Loid lnncis Hervcy (1907) 


EDMUND I, king of the English (d 946), was the son of 
Eidgifu, third wife of Fdward the Elder, and half brother to his 
predt tessor Aethelstan He succeeded to the throne in 940, but 
had already played an active part in the previous reign, and fought 
with Aethelstan in the great battle of Brunanburh 
In the first year of Edmund’s reign Olaf or Anlaf Sihtncsson, 
called Cuaran, who had crossed from Ireland, had been chosen 
king by the Northumbrians Anlaf took York, besieged Northamp- 
ton and destroyed Tamworth, but was met by Edmund at Leices- 
ter A peaceful settlement was made by the good offices of Odo of 
Canterbury and Wulfstan of York Simeon of Durham’s state- 
ment that the kingdom was now divided between Anlaf and Ed 
mund and his story of the reconquest of Northern Mercia by Ed 
mund probably refei to the compact with Anlaf, made as a result 
of the campaign All Mercia south of a line from Dore (near 
Sheffield), through Whitwell to the Humber, was now m Ed- 
mund’s hands, and the five Danish boroughs, which had for some 
time been exposed to raids from the Norwegian kings of Northum- 
bria, were now freed from that fear The peace was confirmed by 
the baptism of Kings Anlaf and Raegenald, Edmund standing as 
sponsor, but in 944 or 945 the peace was broken and Edmund 
expelled Anlaf and Raegenald from Northumbria 
In 945 Edmund ravaged Strathclyde, and entrusted it alk to 
Malcolm, king of Scotland, "on condition that he should be his 
fellow worker by sea and land,” the object of this policy being 
apparently to detach the king of Scots from any possible con- 
federacy such as had been formed m 937 
On May 26, 946, Edmund’s brief but energetic reign, came to a 
tragic conclusion when he was stabbed at the royal villa of Puckle- 
chureh, in Gloucestershire, by an exiled robber named Liofa 
Edmund, the “deed doer" as the chronicle calls him, “Edmundus 
magnificus” as Florence of Worcester describes him, perhaps 
translating the Saxon epithet, was buried at Glastonbury, an 
abbey which he had entrusted in 943 to the famous Dunstan 
Edmund was twice married, first to Aelfgifu, the mother of 
Eadwig and Edgar, secondly to Aethelflaed ‘‘aet Damerbame” 
(»e, of Damerham, Co Wilts) Aelfgifu died in 944, according 
to Ethelwerd 


See The Anglo-Saxon Chronicle (ed Plummer, 1892-00) , Simeon of 
Durham (Rolls Senes) , A S Laws, ed Liebermann, pp 184-191 
Birch, Cartulanum Saxomcum, Nos 745-817, Dictionary of National 
Biography, sv 


i,c 930-10107, caned ironside, 
king of the English, was the son of Aethelred II (the unready) bv 
his wife Emma, or Aelfgifu When Canute invaded England in 
1015, Edmund was betrayed and deserted by the ealdorman Ldnc 
who went over to Canute, and Wessex submitted to the Danish 
king Next year Canute and Ednc together hamed Mercia, while 
Edmund with infinite difficulty gathered an army His attack on 
the invaded districts of Northumbria was brought to an end by 
Canutes northward march, and he was forced to return to Lon- 
don The death of Aethelred on April 23, ior6, was followed by a 
double election to the English crown The citizens of London 
chose Edmund, the rest of the Witan meeting at Southampton 
elected Canute In the warfare which ensued Edmund fought at 
the severest disadvantage, for his armies .dispersed after every 
engagement Canute besieged London, but the citizens success- 
fully resisted all attacks Edmund meanwhile received the sub- 
mission °f Wessex At Pen in Somersetshire he engaged the Danes 
and defeated them Canute now raised the siege of London and, 



EDMUND— EDOM 


after being defeated by Edmund at Pen, came into conflict with 
him again at Sherston m Wiltshire The battle was indecisive, but 
Canute left Edmund m possession of Wessex Edmund hastened 
after him and relieved London, which Canute was besieging He 
defeated the Danes at Brentford and at Otford, and drove them 
into Sheppey He was now joined by Ednc, with whom he fol 
lowed the Danes into Essex, overtaking them at Assandun (or 
Ashington) In the battle which ensued Ednc again played the 
traitor, and the English were routed Edmund retired into Glou- 
cestershire, whither he w,as followed by Canute Ednc and the 
Witan then peisuaded Edmund to accept a reconciliation, which 
took place at Olney The kingdom Vas divided — Canute taking 
the north, Edmund the south Soon afterwards Edmund died 
(Nov 30, 1016), probably from natural causes, though later 
historians hint at foul play,, 

EDMUND (CroucHback), king of Sicily and earl of Lan- 
caster (1245-96), was the second son of Henry III of England 
by Eleanor of Provence At ten years of age Edmund was in- 
vested by Pope Alexander IV with the kingdom of Sicily (April 
1255), the pecuniary obligations which Henry III undertook on 
his son’s behalf were among the causes which led to the Pro- 
visions of Oxford and the "Barons’ War Alexander annulled his 
grant in 1258, but still pressed Henry for the discharge of unpaid 
arrears of subsidies In 1265, after Montfort’s fall, Edmund 
received the earldom of Leicester, and two years later was 
created earl of Lancaster He joined the crusade of his elder 
brother, the Lord Edward (1271-72), and supported him on his 
accession In 1275, two years afvir the death of his first wife, 
Avelme de Fortibus, Edmund married Blanche of Artois, the 
widow of Henry III of Navarre and Champagne Although the 
county of Champagne was held by lus wife in custody for her infant 
daughter, Joan, Edmund assumed the title “Count Palatine of Chun 
pagne and Brie ” This he was compelled to renounce upon the mai- 
riage of Joan to Philip the Fair, the heir to the ciown qf France, but 
he retained the possesion of his wife’s dowerlands m Champagne He 
was employed by his brother as a mediator with Philip the Pair m 
1293-94, but allowed himself to be tucked out of possession of the 
duchy, which Philip’s court declared forfeit He was appointed lieu- 
tenant of Gascony in 1296 but died in the same ycai, leaving a son, 
Thomas, to succeed him in his English possessions 

See W E Rhodes, “Edmund, Earl of Lancaster,’’ English Historical 
Review, vol x (London, 1895) 

EDMUNDS, GEORGE FRANKLIN (1828-1919), US 
lawyer and political leader, was born in Richmond, Vt , on Feb 1, 
1828 He began the practice of law in 1849 He was a member 
of the Vermont house of representatives (1854-59;, acting for 
the last two years as speaker, and was a member and president 
pro tem of the state senate (1861-62) In 1S66 he became 
a member, as a Republican, of the U S senate, where he remained 
until ^§gi, when he resigned in order to have more time for the 
practice of his profession He took an active part in the attempt 
to impeach Pres Andrew Johnson He was influential m estab- 
lishing the electoral commission to decide the disputed presi- 
dential election of 1876, and became one of the commissioners In the 
national Republican nominating conventions of 1880 and 1884 he was 
a candidate for the presidential nomination From 1882 to 1885 he was 
president pro tem of the senate As senator he was conspicuous be- 
cause of lus legal and parhamentaiy attainments, his industry and his 
liberal opinions He was the author of the so called Edmunds act 
(1882) for the suppression of polygamy m Utah, and of the antitrust 
law of 1890, popularly known as the Sherman act He died in Pasa- 
dena, ChM , on Feb 27, 1919 

EDO, a group of African tribes closely related by language and 
culture, inhabiting a large part of the region to the west of the 
lower Niger The Edo dialects are more closely allied to Ewe 
(especially the Popo dialect) than to the intervening Yoruba Of 
the four mam Edo speaking tribes — the Urhobo (Sobo) to the 
south, the Bim in the centre, the Ishan (Esa) to the east and 
the Kukuruku (with numerous subtribes) to the north — the Bmi, 
though numerically the smallest, are by far the most important, 
and indeed were formerly one of the most powerful of all African 
' tribes, having the only jjreat empire centred in the forest zone 
(see Benin) The art, especially the btonzework, of Benin, which 
was at its apogee before the arrival of the first Portuguese m West 
Africa, is the most famous and sought after, but neither the most 
refined nor the most creative, of all African art styles The ma- 


terial culture of the other Edo tribes is little known by compari- 
son Edo culture though strongly sut \uuris, has adopted many 
\oruba traits including some elements in thejr religion, such as the 
worship of the sea god Olokun, said to hire been introduced from m 
\ orubaland in the 14th century 

Ste H Ling Roth, Great Benin (London, 1903) , P A Talbot, The 
Peoples of Southern Nigeria 4 vol (Oxfoid, New York 1926) , J W 
Hubbaid, The Soho of the Niger Delta (Zani, 1952) Chief J V 
Egharcvba, A Short Htsloiy of Benin (Lagos, 19S3) (W B Fo) 

EDOM (Greek Idumaea), the district situated to the south of 
Palestine, between the Dead sea and the Gulf of ’Akaba, the in- 
habitants of which were regarded by the Israelites as a “brother” 
people (see Esau) On the east it touched Moab, the tribes of 
the great desert and the northern, part of Arabia, on the west 
its boundaries were determined by the Sinaitic peninsula, Egypt 
and Israel Both Kadesh and Mt Hor (perhaps Jebel Madera) 
are represented as lying on its border (Num xx 16, 22), and 
the modern Wadi el-Tikreh, in which the “Scorpion pass” was 
probably situated (Judg 1 36, Num xxxiv 4), may have marked 
its limits from Jebel Madera northwest toward the southern 
extremity of the Dead sea The precise* borders, however, must 
have been determined by political conditions by the relations 
between Edom and its neighbours, Judah, the Philistine states, 
Moab and the restless desert tribes with which Edom was always 
very closely allied,. 

The early history of Edom is obscure , Egyptian references to 
it are few and do not give much light regarding the early in- 
habitants In the early records of the Pentateuch, the country 
is often referred to by the name of Seir, the general name for the 
whole range of mountains on the east side of the Jordan-Araba 
depression south of the Dead sea These mountains were occu- 
pied by a cave dwelling aboriginal race, the Hontes According 
to Old Testament tradition, the Edomites were a new race who 
drove out the Hontes from Mt Seir 

The occupants of Edom dunng practically the whole period of 
Biblical history were the Bedouin tribes which claimed descent 
through Esau from Abraham, and were acknowledged by the 
Israelites (Deut xxm 7) as kin Among the peculiarities of the 
Edomites was government by certain officials known as d’jVn, 
which the English versions translate ‘'dukes ” The now natu»l- 
izcd word “sheikhs” would be the exact rendenng In addition 
to this Bedouin organization there was the curious institution 
of an elective monarchy A list of eight kings, who reigned 
before the Israelite monarchy is preserved in Gen xxxvi Saul 
the first king of Israel, conquered Edom (1 Sam xiv 47), as 
did David, the second king 

After David’s conquest, the Edomite prince Hadad escaped to 
Egypt, where he remained until the death of David If, as the 
narrative of Kings xi implies, he became a troublesome adver- 
sary to Kang Solomon, nothing is known of his achievements, and* 
if Solomon’s trading-journeys from Ezion-geber were maintained, 
Edom must have been weak Edom was under the rule of Jehosh- 
aphat of Judah, who, with Israel held Ezion geber ( 1 Kings xxu 
47 sqq , 2 Chron xx 35 sqq ) Some catastrophe befell the fleet, % 
and shortly afterwards Jehoshaphat’s son Jehoram had to face h* 
revolt m which Edom and the men of Libnah (the Philistines) 
were concerned It was about this period that Israel had con- 
quered Moab, thrusting it farther south towards Edom, and the 
subsequent success of Moab in throwing off the yoke, and the 
unsuccessful attempt of Jehoram of Israel to regain the position, 
may show that Edom was also in alliance with Moab In the time 
of Adadniran of Assyria (811-782 bc) Edom is mentioned as 
an independent tributary with Beth-Omn (Israel) and Palashtu 
(Philistia) The absence of Judah is noteworthy Amaziah of 
Judah had gained a signal victory over Edom in the valley of Salt 
(2 Kings xiv 7), but after his defeat by Jehoash of Israel theft 
is a gap and the situation is obscure Consequently It is' uncer- 
tain whether Edom was the vassal of the next great Israelite lung* 
Jerobpam II, or whether the Assyrian evidence for. its inde- 
pendent position belongs to this later time However* Uzziah, a 
contemporary of Jeroboam II, and one of file most successful of 
Judaean kings, overcame Edom and its natural allies (2 Chron 
xxvi 6 sqq ) and at this stage Edomite history becomes more 
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prominent It joined the great coalition in which Philistia and 
Israel were leagued igainst Assyria, and drove out the Judaeans 
who had been in pessession of Elath (2 Kings xvi 6) On the 
events that followed see Ahaz, Hezlkiah, Philistines In the 
middle of the 7th century both Edom and Moab suffered from 
the restlessness of the desert tubes, and later joined in the attempt 
made by Zedelnh of Judah to revolt against Nebuchadrezzar 
(Jer xxvu 3) 

Edom in alliance with the tubes along the tride routes (Philis 
tmes, Moibites etc I was responsible for many attacks upon 
Israel, earning nvav prisoners as slaves for Gaza and Tv re (Am 
1 0 if <7 , 9) 4 s in ally or vassal Fdom was in touch with the 
wealth of Arabia (E?ek xxvn 16, read 1 Edom” for “Aram”) 
and Judah and Israel as well as Gaza and Damascus enjoyed the 
truits of its commerce Edomite and allied tubes were famed for 
their wisdom (Ob 8 Jer xhx 7 seq , Baruch 111 22), and besides 
the possibility of Arabian influence upon Israelite culture, the 
influence of Midian and related tnbes is certain from the tradi 
tions of Moses and of his work (tee Jethro, Kenites, Moses 1 , 
and the Edomite district was a traditional home of Yahwch him 
self (Deut xxxm 2, Judg v 4, Hab 111 3) It should be added 
however, that the Edomite names and other evidence point to the 
cult of other gods 

In the last years before the fall of Jerusalem many of the Jews 
found a refuge 111 Edom (Jer xl 11), although other traditions 
throw another light upon the attitude of Edom during these dis 
asters It is said that Edomites burned the temple after the de 
struction of Jerusalem (1 Esd iv 45, cf v 50), and naturally the 
weak state of Palestine invited attacks from the outlying tribes, 
but the tone of certain late writings implies a preliminary period 
of, at least, neutrality (cf Deut 11 4 sqq , xxm 7 seq , the omis 
sion of Edom in xxm 3 , Nch xm 1 , and in Ezra ix 1 — contrast 1 
Esd vm 69) Edom is execrated for revengeful attacks upon the 
Jews, and its speedy destruction is foretold, but the passages 
appear to be later than the disaster of 586 b c , and mav even 1m 
ply conditions after the restoration (Ob 10 sqq , Ezek xxv 
12-14, J er 7 1 Ps cxxxvii 7 , Lam iv 21 seq , v 2 sqq ) Even 
tually the constant westward pressure of the eastern Arabs forced 
**ie ancient Edomites across the Jordan Araba depression With 
their name they migrated to the south of western Palestine In 1 
Maccabees v 65 they are at Hebron, and this is one of the first 
indications of the as Jordamc Idumaea of Josephus and the 
Talmud See, for the later history, Herod, Jews 

Josephus used the name Idumaea as including not only Goba- 
litis, the original Mt Seir, but also Amalekitis, the land of 
Amalek, west of tins, and Akrabatme, the ancient Acrabbim, S W 
of the Dead sea Jerome describes Edom as extending from 
Beit Jibnn to Petra, and ascribes the great caves at the former 
pi.ee to cave Jvulkri hke the iboricinil Ilon'es PloIitiij s 
account prisons 'lie last stage m which 'he name Ldom is 
e mrel ’ restricted to the 1 1 Jordamc m turt and iht old trans 
Tuidauic region is ibst ibcd ni Aram. 1 

BjuLiOOT’M'uv — Bi 111 Geuh d (189,), Noldtkes allude 

r .n TTncy IUo , Lihbcy ird T E Ilo-kirs I he Jordan VaVty and Pitta 
(1905!, the ronjectuiul sketch bj I Ilvj m Jitv d'tl ides javes 
ijan 1906) Tor thi historv inc! culture of d>L latest period, \Ci J P 
Be'cis and T’im-aJi, Pamtid 7 ottbs m t’te Nuroiuln of Wanna 
{1905), ch ■ A C, R V S M, X) 

EDRED 'Taorfd), king of ihe Lngl.sh (d 9551, us the 
youngest son of Luward the Eldir md his wife Tadgifu He 
succeeded his hrother Ldmund m 'he tear 946 and received the 
formal submission of the ’SortJiumbmns and Scots I11 the next 
\ a ti Fd'Cil went to Taushe't m Yorkshire, wh^-c he received f'oin 
Wulfs'Qtt, archbishop 01 Aork ard the Northunonan ‘ witan” 
.confirmation of their submission ortly al'er 'hey threw their 
pferiges lo the winds and took the Norwegian Eric Bloodaxe, son 
01 Harold Tairhair (Hara'd Harfagar), as their king Edred 
* recklessly ravaged all Northumbria in revenge, burning Ripon 
during His march On his return home Ldred's rearguard was at- 
tacked at'Cas'lefonL and he once more turned to ravage Northum- 
bria, which was only saved by its abandonment of Erie and by 
compens ition made to Edred Archbishop Wuhstan seems to 
hav e been a centre of disaffection in the north and in 953 Edred 


caused him to be imprisoned in the castle of “Judanburh ” while 
in the same year the kmg,*in revenge for the slaying of Abbot 
Eadelm, slew many of the citizens of Thetford After the brief 
rule of Anlaf Cuaran m Northumbria, Eric was once more lestored 
probibly m 950 only to be expelled again in 953 or 954, when 
Edred took the Northumbrian kingdom into his own hands In 
the same year Wulfstan was liberated and appointed to the Mer 
cian bishopric of Dorchester Edred died on Nov 23, 955 at 
Erome, in Somersetshire and was buried m the old minster at 
Winchester During the whole of his Ijie Edred was troubled b\ 
ill health, a fact which may help to explain some of the more 
passionate acts of violence attributed to him The king was 
throughout his life on terms of personal intimacy with St Duns 
tan, and his public policy was largely guided by that prelate and 
by his mother Eadgifu It is not known that Edied married 
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EDRIC (orEADRIC), STREONA (d 1017) ealdormanof 
the Mercians, was a man of ignoble birth who was advanced to 
high dignity through the favour of the English king Aetbelred II 
In 1007 he became ealdorman of the Mercians and m 1009 mar 
ried Aetliclred s daughter Eadgyth In the struggle between the 
English and the Danes he appears in the character of an arch 
traitor When Aelhelred in 1009 proposed a great attack on the 
Danes, Ednc dissuaded him from carrying it into effect At the 
“witan” held m Oxford in 1015 Edric had Sigeferth and Morkere 
slam by treachery In the same year Canute invaded England 
Edric, who had joined Fdmund Ironside, subsequently quarrelled 
with him and went over to Canute After the battle of Otford he 
returned to Edmund, but only to secure the utter defeat of the 
national cause by his treachery at the battle of Assandun After 
Edmund’s death Canute restored to Edric the earldom of Mercia 
but in 1017, fearing further treachery, he had him slain 

EDUCATION, ARTICLES ON The history of education 
from early times is treated in the mam article Education 
History or 

For the subject of curriculum see School and Curriculum 
For other articles of a general and particular character see Adult 
Education, Atypical Children, Blind, Training and Wel 
eareofthe, Classical Education , Coeducation, Commercial 
Education, Deaf and Hard of Hearing, Education of the, 
Elementary Education , Examinations , Kindergarten , Men 
tal Deficiency, Montessori System, Nursery Schools 
Physical Education, Polytechnic, Secondary Education 
Teachers, Training of, Technical Education, Universities, 
etc For specialized education, see Agricultural Education 
J otPNvnsxr Scitoots or, Lrcu Educvtton, Mrmcvi EDtCA 
thin , etc 

EDUCATION, HISTORY OF In ancient Giecce the 
supremacy of Ihe - ate was generally uric uch tinned md especially 
in the earher time-, the goon man \v>s identified with the good 
civizen The highest lile as one nl culairtd latino m which the 
enemies vereiniirlv concentrated 01 the puisuit 0, krov leuge for 
its own rake Bu' this life v a<; onlv [or thi selcc' fe 1 tor the 
utidisUrg.ii -bed mane the fuliilrrent bv each of the du'ics of his 
slmon lemamcd the meu-uie 01 worthy life To. eh ice [htre 
foie who devoted their live- to the highest cuburc, 'he essential 
pruuninarv condition v.is tnc ex"-tencc ot such a s ate as would 
torn the most fwourable environment for 'lair leisured lite 
Thus Greek though' w s saturated with the eonceDtion of life as 
essentially a set 01 lel.ations between 'lie individual and the city 
state ot which he foimed an integral part The lir<t aim ot 
education was to train the young citizens (I or the evolution of 
the school irom earlv tmes see Schooi s \ncieni j 

Each state, however, had its -pecial character, ana to this^ 
character the cduca'ion given in it had»to contorm it it were to 
be an etfcc'iye »n trument toi training the citizens 1 rom these 
fundamental conceptions flowed the demands of Pltto and Aris 
tol'c that education should he regu'atcd in all iLs ch tails by the 
-late authority, should be compulsory fo r all lrcc citizens, and 
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should be uniform — at any rate in its eailier stages — foi all In 
the Republic and the Laws, Plato s flows to what extreme lengths 
theory may go when it neglects to take account of some of the 
most pertinent facts of life For the guardian citizens of the ideal 
state family life and family ties are abolished Aristotle, indeed 
did not go to these extreme lengths, he allowed the family to 
remain, but he seems to have regarded it as likely to affect chil 
dren more for evil than for good Neither philosopher, however 
was at variance with the accepted Greek theory on the subject 
although the actual practice of Greek states departed and often 
widely, from this ideal, for, especially in later centuries, the Greek 
always tended to live his own life The nearest approach to the 
theory was found in Sparta, where the end of the state as a 
military organization was kept steadily in view, and where, after 
early childhood, the young citizens were trained directly by the 
state in a kin,d of barrack life — the boys to become warriors, the 
girls the mothers of warriors It was this feature of Spartan edu 
cation, together with the rude simplicity of life it enforced which 
attracted Plato, and, to a less extent, Aristotle In Athens there 
had of old begn state laws insisting on the attendance of the 
children of the free citizens at school, and in some degree, regu 
hting the schools themselves But at the time of Plato these had 
fallen into desuetude, and the state directly concerned itself only 
with the training of the ephebi (q v ) in intellectual and physical 
pursuits For children and youths under the ephebic age there 
was no practical regulation of schools or palaestra by the state 
Yet there is no doubt that the education really given was m con 
formity with Athenian ideals of culture and life, and that it was 
generally received by the children of tree citizens, though ot 
course the sons of the wealthy, then as now, could and did con 
tmue their attendance at school to a later age than their poorer 
brethren The education of girls was essentially a domestic train- 
ing What Plato and Aristotle, with the theorist’s love of official 
systematic regulation, regarded as the greatest defect of Athenian 
education was in reality its strongest point In practice, the har- 
mony between individual liberty and social claims was much more 
nearly attained under a system of free working out of common 
thoughts and ideals than would have been the case under one of 
the irresistible imposition from without of a rigid mould 
The instruments of education everywhere found to be in har- 
mony with the Greek conception of life and culture were essen- 
tially twofold— music (novaiK.ii), or literary and artistic cul- 
ture for the mind, and systematic gymnastic (7 vH.va.arwi}) for the 
body Plato, in the Republic, shows that the latter, as well as the 
former, affects the character, and doubtless, though not formu- 
lated, this was generally more or less vaguely felt But Greek! 
gymnastic was really an individual training, and therefore made 
only indirectly for the aim of cultivating the social bonds of citi- 
zenship The musical training was essentially in the national 
literature and music of Greece, and this could obviously be carried 
to very, different lengths The essential purpose throughout was 
the development of the character of a loyal citizen of Athens 
As Athenian culture advanced, increasing attention was paid to 
Intellectual studies, especially m the ephebic age, with a corre- 
sponding decrease of attention to merely physical pursuits, hence 
the complaints of such satirists as Aristophanes of a growing lux- 
ury, effeminacy and corruption of youths, complaints apparently 
based fln*a comparison of the worst features of the actual present 
with an idealized and imaginative picture of the virtues of the 
past But a disintegrating force was already at work m the edu- 
cational system of Greece which Plato and Aristotle vainly 
opposed, this was the rhetorical training of the Sophists In a 
democratic city state the orator easily became a demagogue, and 
oratory was the-readiest path to influence and power Thus ora- 
tory opened the way to personal ambition, and young men who 
were moved by that passion eagerly attended the Sophist schools 
where their dominant motive was strengthened 
' Further, the closer relations between the Greek states, both in 
nearer and farther Hellas, led naturally to the diminution of dif- 
ferences between civic ideals, and as a consequence, to a more 
cosmopolitan conception of higher education This process was 
completed by the loss of political independence of the city states 
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under the Macedonian domination Henceforth, higher education 
became purely intellectual and its relation to political and social 
life increasingly remote The Unnersity o 5 Athens was the out 
come of a fusion of the private philosophical schools with the 
state organization for the training of the ephebi, and there were 
other such centies of higher culture, especially in after years at 
Alexandria where the contact of Greek thought with the religions 
and philosophies of Egypt and the east gave birth in time to the 
more or less mystical philosophies which culminated in Neo 
platonism But at Athens itself education became more and more 
a mere training m unreal lhetonc, until the dissolution of the 
university by Justinian (ad 5->g) 

Ancient Rome — Thus when Rome conquered Greece, Greek 
education with which it came m contact was an education which 
had largely lost its hfespnngs In the earlier centuries of the 
republic, Roman education was given entirely m family and pub 
lie life The father had unlimited power over his son’s life and 
was open to public censure if he failed to train him in the ordi 
nary moral, civic and religious duties But it is doubtful if there 
were anv schools, and it is certain there was no national literature 
to furnish an instrument of culture A Roman boy learned to 
reverence the gods, to read to bear himself well in manly exer 
cises and to know enough of the laws of his country to regulate 
his conduct This last he acquired directly bv hearing his father 
decide the cases of his clients every morning in his hall The rules 
of courtesy he learned similarly by accompanying his father to the 
social gatherings to which he was invited Thus early Roman edu 
cation was essentially practical, civic and moral, but its mtellec 
tual outlook was extremely narrow 
When a wider culture was imported from Greece, the mstru 
ment of education first introduced was Greek literature, much of 
which was soon translated into Latin In time the schools of the 
grammattci, teaching grammar and literature, were supplemented 
by schools of rhetoric and philosophy, though the philosophy 
taught m them was itself little more than rhetorical defamation 
These furnished the means of higher culture for those youths who 
did not study at Alexandria or Athens, and were also preparatory 
to studies at those universities Under the empire the rhetorical 
schools were gradually organized into a state system This widen- 
ing of culture aftected both boys and girls, the domestic educa- 
tion of the latter being supplemented by a study of literature 
But it is the higher training in rhetoric which is especially char- 
acteristic of Hellemzed Roman education 
The conception of a rhetorical culture is seen at its best m 
Quintilian's Institutto oratona, the most systematic treatise on 
education produced by the ancient world With Quintilian the 
ideal of an orator was a widely cultured, wise and honourable 
man And at first the teaching of rhetoric undoubtedly made for t 
higher and true culture But with the autocracy, soon passing* 
into tyranny, of the empire, rhetoric ceased to be a preparation 
for real life Nor was there anything in the general conditions of 
society to counterbalance the ill effects of such an unreal educa- 
tion Quintilian lamented that, even m his time, the old Roman* 
family education by example was corrupted , and the moral degra- 
dation of later times, though it has doubtless been exaggerated, 
was certainly real and widespread The religious revival of pagan 
ism which synchronized with the early centuries of Christianity 
does not appear to have effected any reform in life Alexandria, 
the birthplace of Neoplatonism and the intellectual centre of the 
later empire, was also a very sink of moral obliquity 
Christianity and Pagan Education— It was into such a 
decaying civilization that Christianity brought new life Of 
course, careful instruction m the Faith was given m catechetical 
schools, of which that at Alexandria was the most famous Bqt 
the question of the attitude of Christians toward the ordi- 
nary classical culture became of growing importance The Greek 
fathers, especially Clement of Alexandria (150-21 7) and Origen 
(185-253), regarded Christianity as essentially the chlmination 
of philosophy, to which the way must be .found through liberal 
culture Without a liberal education the Christian could live a 
life of faith and obedience but could not attain an intellectual 
understanding of the mysteries of the Faith On the other hand, 
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Tertulhan (1^0-240) was veiy suspicious of pagan culture, 
though he granted the necessity of employing it as a meins of 
education yet he did so with regret Many of the cultivated 
Christians of the 3rd alfd 4th centuries were little more thin 
nominal adherents to the Faith, and the intercourse between 
Christian and pagan was often close and friendly The general 
attitude of Christians toward the traditional education is evi- 
denced by the protest raised against the edict of Julian, which 
forbade them to teach in the public schools The ultimate out 
come seems to be fairly expressed in the writings of St Augustine 
(354-450) and St Jerome (346-420), who held that literary and 
rhetoric il culture is good so long as it is kept subservient to the 
Christian life 

In another way Greek philosophy exercised a formative mflu 
ence over the culture of future ages, in the case of the Eastern 
Church through Neoplatonism, the last effort of paganism to 
attain a conception of life and of God In the west, this formu 
lation had to be translated into Latin, for Greek was no longer 
generally understood in Italy, and thus the juristic trend of 
Roman thought also became a factor in the exposition of Chris 
tian doctrine This formulation of the Faith was one of the 
chief legacies the transition centuries passed on to the middle 
ages Had classical culture been less formal than it was duung 
the early centuries of Christianity the innate antagonism of the 
pagan and Christian views of life and character must have been 
so apparent that the education which prepared for the one could 
not have been accepted by the other Thus the pagan ideal of 
life, especially as it had been developed in the individualistic 
ethics which had prevailed for more than six centuries was anti 
thetical in essence to that of the Christian Church The former 
was essentially an ethics of self reliance and self-control showing 
itself in moderation and proportion in all expressions of life An 
essential feature in such a character was high-mindedness and a 
self respect which was of the nature of pride On the contrary, 
Christ! an«teachmg exalted humility as one of the highest virtues, 
and regarded pride and self-confidence as the deadliest of sms 
The highest state attainable by man was absorption in loving ec- 
stasy m the mystic contemplation of God The practical attempt 
to-reahze this gave rise to monasticism, with its minutely regu- 
lated life expressing unlimited obedience and the renunciation of 
pm ate will at every moment The monastic life was regarded as 
the nearest approach to the ideal which a Christian could make 
on earth Naturally, as tfcis conception gathered strength in gen- 
erations nurtured in it, the value of classical culture became less 
and less apparent, and by the time of St Gregory the Great 
(d 604) the use of classical literature as a means of education 
was discouraged 

Of course, during these centuries, the gradual subjugation of 
*the western empire by the barbarians had been powerfully opera- 
tive in the obscuring of culture Most of the public schools dis 
appeared, and such light of learning as was kept burning m the 
monasteries was mainly confined to monks and novices Though 
•tjie barbarians absorbed the old eu'ture m various degrees of 1m 
peutcUon, vet the f our centum s follown tt tic dcith oi ^t 
Vugustinc wot plunged in m'eUcc'ual diikno>% lelicved by 
transitory gleams of light in B>iUin md bv 1 nore enduring 
flawt m Ireland llie utmost that uuld be none v a- to prefers c 
to some extent the hcucagc 01 tin pist 1 his, indeed >v is essen- 
tially the work of men such Boethius, Ci*> lodorus Isidmc and 
Bede 

Modification of Latin — During (.hoe -nine eent inea another 
process haa been advancing with ai celer.iling steps Fhi c was the 
modification of the L it in language Thus vith Ch istnn vritcis 
s^ish wntatior of the past gradually g3\e 1 ay Lo die evolution 
of a new and living Lilm wmch showed it-eli moie nd moie 
regardless of classical models line L'lrisban Lati , in*, 1 real 
hung instrument of expression, .v Inch coniormcd cloac.y m its 
structure to the mode of thought and cxpress'on of aitual file 
It is the L3tiu m which St Jcorne wrote the Vulgite Hut \ ith 
the ’obscuring of culture during the barbarian invasions this cur 
rent Latin became moa and more oblivious of even such elements 
of lorna as gummatical inflections and concords 
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It was to the reformation of this corrupt Latin by a return to 
classical models and to the more general spread of culture, espe 
cially among clergy and nobles, that the Carohngian revival ad 
dressed itself The movement, essentially practical and conserva 
tive was directed by Alcuin (735-804), who was Charlemagne’s 
educational adviser and chief executive officer in scholastic mat- 
ters Its most valuable outcome was the establishment of the 
palace school, and of bishops’ schools and monastic schools 
throughout the empire Thus, the educational system north of 
the Alps was pre eminently ecclesiastical in its organization and 
profoundly religious m its aims Tor two centuries the new in 
tellectual life was obscured by the troubled times which follow ed 
the death of Charlemagne, but the learning which the Carohngian 
revival had restored was preserved here and there in cathedral 
and monastic schools, and the sequence of well educated ecclesi- 
astics was never altogether interrupted 

Mediaeval Curriculum — The scope of that learning was 
comprised within the seven liberal arts and philosophy, on the 
secular side, together with some dogmatic instruction in the doc- 
trines of the church, the early fathers, and the Scriptures The- 
ology was as yet not organized into a philosophical system that 
was the great work the middle ages had to perform The seven 
liberal arts (divided into the Tnvium — grammar, dialectic, rhet 
one, and the more advanced Quadnvum — geometry, arithmetic 
music, astronomy) were a legacy from old Roman education 
through the transition centuries They appear in the Discipli 
narum Itbrt IX of Varro in the 2nd century b c But they reached 
the middle ages chiefly through the summaries of wnters m the 
transition centuries, of which the best known were the De nuptus 
Philologtae et Mercurn of the Neoplatomst Martianus Capella, 
who wrote probably early m the 5th century, the De artibus ac 
disciphnis liberahum litterarum of the Christian Cassiodorus 
( c 490 -c 585) , and the Etymologiarum hbn XX of St Isidore of 
Seville (570-636) 

The scope of the arts was wider than their names wouldr sug- 
gest m modem times Under grammar was included the study of 
the content and form of literature, and in practice the teaching 
varied from a liberal literary culture to a dry and perfunctory 
study of just enough grammar to give some facility in the use of 
Latin Dialectic was mainly formal logic Rhetoric covered the 
study of law, as well as composition in prose and verse Geom 
etry was rather what is now understood by geography and natural 
history, together with the medicinal properties of plants Arith- 
metic, with the cumbrous Roman notation, included little more 
than the simplest practical calculations required m ordinary life 
and the computation of the calendar Music embraced the rules 
of the plain song of the church, some theory of sound and the 
connection of harmony and numbers Astronomy dealt with the 
courses of the heavenly bodies, and was seldom kept free from 
astrology In philosophy the current textbooks were the De 
consolattone philosophise of Boethius (470-524), an eclectic 
summary of pagan ethics, and the same writer’s adapted transla- 
tions of the Categories and De interpretations of Artistotle and of 
Porphyry’s Introduction to the Categories 

Scholastic Revival, — In the nth century Europe had settled 
down, after centuries of war and invasion, into a condition of 
comparative political stability, ecclesiastical discipline and social 
tmquiUity The barbarians had been converted, and 'civic life 
had developed in the fortified towns of Italy, raised as defenses 
igunst the pressure of Saracen and Hungarian invasions Soon, 
communication with the east by trade and in the crusades, and 
with the highly cultivated Moors in Spam, further stimulated the 
new burst of intellectual life Arabic renderings of some of the 
works of Aristotle and commentaries on them were translated 
into Latin and exercised a profound influence on the trend of cul- 
tuie A new translation of Aristotle's Metaphysics appeared in 
1167, and by the beginning of the 13th century all his physical, 
metaphysical and ethical treaties were available, and during the 
next half century the translations from Arabic and other Semitic 
versions were superseded by renderings direct from the original 
Greek It was only when the real Aristotle was known that it 
was found possible to £nng the Peripatetic philosophy into the 
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service of theology There were thus two broad stages in the edu 
cationil revival commonly known as scholasticism In the first 
the controversies were essentially metaphysical, and centred 
around the question of the nature of universalis, the orthodox the- 
ological party generally supporting realism, or the doctrine that 
the universal is the true reality, of which particulars and individ 
uals are only appearances, while the opposite doctrine of nomi 
nalism — that umversals are “mere sounds” and particulars the 
only true existences — showed a contmual disposition to lapse into 
heresies on the most fundamental doctrines of the church The 
second stage was essentially constructive, the opposition of phi- 
losophy to theology was negated, and philosophy gave a system- 
atic form to theology itself The most characteristic figure of the 
former period was Abelard (1079-1142), of the latter St Thomas 
Aquinas (1225-74) The former knew httle of Aristotle beyond 
the translations and adaptations of Boethius, but he was essen- 
tially a dialectician who applied his logic to investigating the 
fundamental doctrines of the church and bringing everything to 
the bar of reason This innate rationalism appeared to bring the- 
ology under the sway of philosophy, and led to frequent con- 
demnations of lus doctrines as heretical With St Thomas, on the 
other hand, the essential dogmas of Christianity must be unques 
tioned In his Summa theologica he presents all the doctrines of 
the church systematized in a mould derved from the Aristotelian 
philosophy 

It is evident, then, that during the period of the scholastic re 
vival men’s interests were specially occupied with questions con 
cermng the spintual and the unseen, and that the great mstru 
ment of thought was syllogistic logic, by which consequences were 
deduced from premises received as unquestionably true There 
was a general acceptance of the authority of the church in mat 
ters of belief and conduct, and of that of Aristotle, as approved 
by the church, in all that related to knowledge of this world 

Before the rediscovery of Aristotle exerted such a general in- 
fluence on the form of education, there was a real revival of 
classical literary culture at Chartres and a few other schools, and 
John of Salisbury (d 1182) in his Metalogicus advocated htera 
ture as an instrument of education and lamented the barrenness 
of a training confined to the subtleties of formal logic But the 
recrudescence of Aristotle accelerated the movement in favour of 
dialectic, though at the same time it furnished topics on which 
logic could be exercised which only a bare materialism can esteem 
unimportant The weaknesses of the general educational system 
which grew up within scholasticism were that haste to begin dia 
lectic led to an undue curtailment of previous liberal culture, 
and that exclusive attention to philosophical and theological ques 
tions caused a neglect of the study of the physical world and a 
disre&fcd of the critical functions of the intellect Doubtless there 
were exceptions, of which perhaps the most striking is the work 
in physical science done at Oxford by Roger Bacon (12x4-94) 
But Albertus Magnus (1193-1280), the master of St Thomas, 
was also a student of nature and an authority for his day on both 
the natural and the physical sciences And the work of Robert 
''Grosseteste (d 1253), as chancellor of the University of Oxford, 
shows that care for a hberal literary culture was by no means un 
kno\ n Piobablv the most stril 1 ig instance of thi, stunting effect 
01 tlii^ premature spici dizauon may bt lound in the tact tlut the 
cncj clofJticdn-. of general information which were in gcneial 11* 
during the middle ages show little 01 no ad\ uice m positive h.nowl 
edge upon tin. treatment of simnai subjects n Isidore of Seville 

Foundation of Universities. — The service- 01 scholastics 
to the cause of education ho 1 ever, cannot well be ov ert'dmuted 
a d the co item 01 scholastic siudie= wx- in 1U.1dan.cnt il hamonj 
Aith the intellectual interests of the time \boae all other bene 
Sits owed b> mturc ages to scholasticism i- the foundation of the 
universities 01 v e-tern Europe (ice Lmyirsihes) 

, The concentiation oi higher instruct on in universities v,as no t 
antagonistic to the mediaeval conception ot the chuich a* the 
teacher 01 mankind Univcrsitv hit wa= modelled on that 01 Ihe 
cloister, though the monastic ideal could not be fully realized, 
and the scholars not infrequently exhibited considerable licence 
m life/ This was inevitable with the very lar^e numbers of the 


scholars and the great variations of age among them Moreover 
students and to a less extent teachers passed from university to 
university, so that the universities of meriiaeval Europe formed 
a free confederacy of learning in close delation to the church but^ 
untrammelled by state control Nevertheless, the introduction of 
studies derived from the Greeks through the Arabians led to an 111 
creased freedom of thought, at first within authorized limits, but 
prepared, when occasion served, to transcend those limits The 
scheme of instruction was arranged on the assumption that spe 
cial studies should be based on a wide general culture Thus of 
the four faculties into which university teaching was organized 
that of arts with its degrees of Baccalaureus and M agister, was 
regarded as preliminary to those of theology, law and medicine 
It often included, indeed, quite young boys, for the distinction be- 
tween grammar school and university w is not clearly drawn 
Little or no attempt was made to extend the bounds of knowl- 
edge, the aim was to pass on a body of acquired knowledge re- 
garded as embracing all that was possible of attainment, and the 
authonty of Aristotle in phvsics as well as in philosophy, and of 
Galen and Hippocrates in medicine was absoluLe The methods 
of instruction — by lecture, or commentary on received texts and 
by disputation, in which the scholars acquued dexterity in the 
use of the knowledge they had absorbed — were m harmony with 
this conception and were undoubtedly thoroughly well suited to 
the requirements of an age in which the ideal of human thought 
was not discovery but order, and in which knowledge was re 
garded as a set of established propositions, the work of reason 
being to harmonize these propositions in subordination to the 
authoritative doctrines of the church 

Such an extension of the means of higher education as was 
given by the universities was naturally accompanied by a corre 
sponding increase m schools of lower rank Not only were there 
grammar schools at cathedral and collegiate churches, but many 
others were founded in connection with chantries, and by some 
of the many guilds into which mediaeval middle class kfe organ- 
ized itself In addition to the giammar schools were writing and 
song schools of an elementary type, in which instruction was usu- 
ally in the vernacular Girls were taught in women’s monasteries 
and in the home, and those of the upper classes, at least, wry 
generally learned to read, write and keep accounts, as well as fine 
needlework, household duties and management, and such elemen 
tary surgery and medicine as served in cases of slight daily acci- 
dents and illnesses Even those boys, and girls who did not re- 
ceive formal scholastic instiuction were instructed orally by the 
parish priests in the doctrines and duties of the Faith , while the 
pictures and statues with which the churches were adorned aided 
the direct teaching of sermons and catechizing in giving a general 
knowledge of Bible history and of the legends of the samts 
No doubt, m times of spiritual and intellectual lethargy, the 
practice fell short of the theory, but on the whole it may be con- 
cluded that in mediaeval times the provision for higher instruc- 
tion was adequate to the demand, and that, relatively to the cul 
ture of the time, the mass of the people were by no means sunk in* 
brutish ignorance Indeed, especially when the paucity of books 
before the invention of printing is borne m mind, the number of 
people who could read the vernacular, as evidenced by the de- 
mand for books in the vulgar tongue as soon as printing made 
them available, is clear proof that the latter part of the middle 
ages was by no means a time of general illiteracy 
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tion the page received direct instruction in reading and writing, 
courtly amusements, such as ch$ss and playing the lute, singing 
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and making verses, the rules and usages of courtesy, and the 
knightly conception of duty As a squue he practised more assid 
uously the knightly exercises of war and peace, and in the man 
■agement of large or smalnaodies of men he attained the capacity 
of command 

With the unification of existing knowledge and the systematiza 
tion of theology the constructive work of scholasticism was done 
At the same time the growth of national feeling was slowly but 
surely undermining feudalism Moreover, deep resentment was 
accumulating throughout western Europe against the practical 
abuses which had become prevalent in the church, and especially 
in the court of Rome and in the prince bishoprics of Germany 
In such conditions the customary and traditional education of 
school and university tended to lose touch more and more com 
pletely with the new aspirations and views of life Had a new 
cultuial movement not begun, the education of Europe threat 
ened to become as and as the rhetorical education of the last 
centuries of the Roman empire had been From this it was saved 
by the renaissance of classical studies which began in the 14th 
century 

The Renaissance — Ever since the nth century the cities of 
northern Italy had been in advance of Europe beyond the Alps 
both in culture and m material progress The old classical spirit 
and the feeling of Roman citizenship had never quite died out, 
and the Dmna commedia of Alighieri Dante (1-63-1321) fur 
rushes evidence that the poet of the scholastic philosophical 
theology was also a keen student and lover of the old Latin poets 
But the greatest impulse to the revived study of the classics was 
given by Petrarch (1304-74) and Giovanni Boccaccio (1313-75) 
Generally throughout western Europe the 14th century, though 
full of war and political unrest, was a time of considerable intel- 
lectual activity, shown in the increase of schools and universities, 
as well as in the literary and artistic revival in Italy, in the social 
and theological movement m England and Bohemia associated 
with the names of John Wycliffe and John Huss, and in the more 
or less complete substitution of Roman law everywhere except m 
England for the law of custom which had hitherto prevailed 

But it was the literary movement which most affected educa 
tier", and indeed, the whole life of Europe A decisive step was 
taken when Manuel Chrysoloras was invited to teach Greek in the 
University of Florence m 1397 The enthusiasm for classical 
culture, to which Petrarch had given so great an impetus, gath 
ered force and extended ovft the whole of Italy, though, of course, 
felt only by a select few and leaving the mass of the people lit- 
tle, if at all, affected From Italy it spread gradually to countries 
north of the Alps In the old writers men found full expression 
of the new spirit of self-conscious freedom which was vaguely 
striving for expression throughout the whole of Christendom In 
‘the free political atmosphere of the Italian communes, with their 
wealth v and lusured me chant class, that spirit could flourish 
much more lCidily than m the ieud-lizcd Luropt aero*- the Alp-. 
Moreover, the antique spun was m direct lnu 01 ancestry with 
•!tja£ 01 medneval Italv Uius lor a couple 01 centuries, Italv 
stood in the van of European culture 

It is the sp nt of the new movement which is 01 interest to the 
stident of education Ana thu spuil was essentially one of 
opposition to authority and of insertion of individual liberty, 
which worked itself out m various forms among peoples ol differ 
ent temperaments In Italy the foim was htcrarv and arbstic, 
and ilie lull development of (he Renaissance spirit was seen in a 
practical paganism which substituted the attractions of art for 
the c'aims of religion ana morality, and evenlualea m deep and 
widespread immorally and a contemptuous tolerance 01 the out- 
ward observances of religion without faith m tne doctrines they 
symbolized., The most valuable service ot the Italian humanists 
to Europe wus the restoration to man of the heutage 01 knowl 
tdge which he had allowed to slip- fiom his grasp, and the leading 
the way Wa freer intellectual atmosphere In Germany the spirit 
nmnffested’itself in a schelhou against the doctrinal system of the 
Chulcli as the onlv effectual means of attaining returm of eccle- 
siastical abuses The Protestant Reform ibon of Mm tin Iuther 
was the real German outcome §f the Renaissance In no other 
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country of Europe did the movement take so distinctive a form 

The revival of interest in Classical studies was, therefore, only 
a first step These newly discovered literatures responded to the 
intellectual and moral cravings which had been blindly gathering 
force for generations, as they encountered in them the pagan view 
of life with its assumption of the essential worth and self-reliance 
of the individual and its frank delight in all the pleasures of ex 
istence It was in just this pagan view of individual worth and 
the supremacy of the human intellect, that the church gradually 
realized the supreme danger to herself . 

At first the revival of interest in the classical literatures did 
not show any antagonism to Catholic faith and practice, and its 
wannest supporters were faithful sons of the church The view 
of the relation of classical liteiature to Christianity adopted by 
the great humanist schoolmaster Vittonno da Feltre (1378- 
1446) was broadly that of the early fathers, and in his school 
at Mantua he showed that culture was not inconsistent with loy 
alty to the church or with purity of life With him classical 
literature was not the end and sum of education, but was a means 
of implanting ideas, of developing taste and of acquiring knowl 
edge, all as helps and ornaments of a Christian life The school 
at Mantua may, indeed, be said to have exhibited in practice a 
Christianized application of the doctrines of Quintilian and 
Plutarch 

So was it in the other countries of Christendom In the Neth- 
erlands the Brethren of the Common Life introduced humanistic 
studies into their schools side by side with definite religious 
teaching and observances and their work was always dominated 
by the Christian spirit The earlier German humanists, such as 
Nicholas de Cusa, Alexander Hegius, Johannes Agricola and Jakob 
Wimphelmg, adopted the same attitude, and Erasmus himself, bit- 
terly as he attacked the practical abuses of the church, remained 
m communion with it, and aimed at harmonizing classical culture 
with the Christian life In England the same love of culture com- 
bined with devotion to the church was seen m Selling, pner, of 
Christ church, Canterbury, the first real English humanist, m 
William Grocyn, Thomas Lmacre, Sir Thomas More, John 
Fisher, John Colet and many others whose enthusiasm for cul 
ture was as undoubted as was their loyalty to Catholicism It 
seemed, then, at first as if the greatest educational effect of the 
classical revival would be the deepening of literary culture, and 
the substitution of real inquiry for dialectic subtleties m the 
courses of schools and universities, without any break with estab- 
lished religious teaching It is true that the majority of schools 
were but little affected, and many of the universities had given 
but a half-hearted welcome to humanistic studies when the re 
ligious revolt in Germany under the leadership of Luther threw 
the whole of Europe into two hostile camps But even tFer con- 
servative University of Pans— the headquarters of scholastic phil- 
osophical theologv — had pa mi lied the terchmg of Greek as eailv 
as 1458, and both Ovioid and Cambridge had v elcomed the new 
studies 

The Reformation — -Ihe 1m nedi-tc effect of the religious con- 
trovei&ies of thf i6lh centurv on education v.as disastrous The 
‘•cculanzilion of ecclesiastical piopcity too often absorbed the 
endowments of the schools, so tlmt, buth ip Germany and in Eng- 
land, the majority of grammar schools either disappeared or con- 
t'nued ,1 starved cxi'terce with chnunisliecj funds the dortfme 01 
salvation bv taitb alone and the futility of good works dried up 
the source from which such endowments had flowed, the violent 
Eliminations of the Geiman reformers against the uruveismes as 
Lhc homes of the hated scholastic theology and philosophy led to 
wholes lie abstention irom those seats or learning, while the the 
ological spccul Uions and quarrels led those few who did resort 
to the universities 1o devote their energies to interminable wran- 
gling o\ er controv ersial points This decadence m culture was at 
tended by an outbreak of licence and immorality, espec ally 
among the joung, which called foith violent denunciations irom 
Luther and many or Ins followers in Germany, and from Hugh 
Latimer and other reformers in England Humanism and Prot- 
estantism, which had so far diverged that Erasmus (1467-1536) 
had declared tnat where^utheranism flourished learning decayed 



were brought together again by Philipp Melanchthon ( 1497-1560), 
under whose influence umversities’vere founded or reorganized 
and schools reestablished in Protestant German states, and in 
England the reign of Elizabeth saw the creation of a certain num 
ber of new ioundations But this restoration of the means of 
education was only partial, and the doctrine of the worthlessness 
of “carnal knowledge,” which led the Barebones parliament to 
propose the suppression of the English universities, was held by 
many fervent Protestants both in England and in Germany all 
through the 17th century 

Moreover, the schools continued to ignore the new directions 
of men’s thoughts and the new view of knowledge as something 
to be enlarged and not merely a deposit to be handed down from 
generation to generation The later humanist theories of educa 
tion which the schools continued to follow generally for more 
than two centuries, and m many cases for another hundred years 
after that were drawn mainly from Erasmus and Melanchthon, 
who found in the classical languages and literatures, and especially 
in Latin, the only essential instruments of education General 
knowledge ofrnatural facts might be desirable to the cultured 
man as ornaments to his rhetoric but it was to be sought m the 
writings of antiquity Even so revolutionary a thinker on educa- 
tion as Francois Rabelais (1495-1553) with all his demand for an 
encyclopaedic curriculum, held the writings of the ancients as 
authoritative on natural phenomena Melanchthon exercised 
enormous influence both directly and through such disciples as 
Valentin Trotzendorff and Neander, but especially through his 
friend John Sturm ( 1 507-1 5S9) , whose Latin gymnasium at Stras 
bourg became the model which the grammar schools of Protestant 
Europe strove to imitate In this school nearly the whole of the 
energies of the boys was given to acquiring a mastery of the Latin 
language after the model of Cicero 

In Catholic countries the church retained control of education 
The practical reformation of abuses by the Council of Trent, and 
the Energy and skill of the Society of Jesus, founded by St Igna- 
tius Loyola in 1534, brought back most of south Germany into 
the fold of the church Everywhere Catholic universities were 
mainlv taught by Jesuit fathers, and under their influence, scho 
lasticism, purged from the excretions which had degraded it, was 
restored Everywhere the society established schools, which, by 
their success m teaching and the mildness of their discipline, at- 
tracted thousands of pupils who came even from Protestant 
homes Their curriculum was purely classical, but it was elabo 
rated with much skill, and the methods of instruction and disci 
phne were made the subject of much thought and of long-con 
tmued experiment All Jesuit fathers being trained, the teachers 
in Jesuit schools attained a degree of skill m their art which was too 
gene?<Ny wanting elsewhere 

Decadence of Schools and Universities — Richard Mulcaster 
(1530-1611) pointed out that Latin was not of value to the ma 
jority of boys For them he urged an elementary education m the 
vernacular, but neither in this nor m his advocacy of the training 
of teachers was his advice followed In the 17th century the dis- 
' location between the Latm schools and the needs of life began to 
be accentuated as Latm gradually ceased to be the language of 
learning, and, as a consequence, the numbers attending the 
schools decreased, and the mass of the people sank continually 
lower *uf ignorance In vain Charles Hoole urged the establish- 

ment of a universal system of elementary schools giving instruction 
m the vernacular, Sir William Petty put forth his plan for elemen 
tary trade schools, and Abraham Cowley proposed the establish- 
ment of a college devoted to research Ideas of reform were in 
the air, but the mam current of scholastic practice flowed on un 
affected by them. Some attention was, indeed, paid to the 
conservative reforms advocated by the Port Royalists, of which 
the most important was the inclusion of the vernacular as a branch 
of instruction, but the cry for more fundamental changes based 
on the philosophy of Roger Bacon was unheeded Of these, none 
Was a more active propagandist than Johann Comenius (1592- 
1670) Unfortunately his Great Didactic, m which he set forth 
his general principles, attracted little attention and won less ad- 
herence, though his school books, in -vyhicii he attempted with very 


little success to apply his principles, were widely used in schools 
But these were little more than bald summaries of real and 
supposed facts, stated in Latin and (jhe 'Vernacular in pai illel 
columns In content they differed from such mediaeval sum-# 
maries of knowledge as the well known work of Bartholomew 
Anglicus, which had been widely used since the 13th century, 
chiefly by their greater baldness and aridity of statement 

In the universities, too the 16th and 17th centuries saw a con 
tinuous decadence The 16th century was not ripe for real in 
tellectual freedom, and Protestantism, having based ltk revolt on 
the right of private judgment, soon produced a number of con 
Aiding theological systems, vying with each other in rigidity and 
narrowness, which, as Friedrich Paulsen says, “nearly stifled the 
intellectual life of the German people ” Further, the idea of 
national autonomy, which exercised so great an effect on the poll 
tics of the time, included the universal adherence of the citizens 
to the religion of the state Hence, till the end of the 1 7th century 
the universities of Protestant Europe were regarded mainly as in 
struments for securing adhesion to the national theological sys- 
tem on the part of future clergy and officials, and the state in- 
terfered more and more with their organization and woik In 
Paris, on the other hand, the faculty of theology had decayed 
through the withdrawal of those preparing for the priesthood into 
episcopal seminaries, and the higher studies pursued were mainly 
law and medicine Thus, generally, the universities were less and 
less fulfilling the function of providing a general liberal educa 
tion Another change, arising from the same causes and making 
for the same results, was the isolation of universities, often directly 
fostered by the state governments, which for the universal inter- 
change of mediaeval thought substituted a narrow provincial 
culture and outlook 

Indeed, from the middle of the 17 th century, the mam current 
of intellectual life had drifted away from the orthodox centres of 
learning The formation of the Beilin academy in Germany and 
of the Royal society m England, and the refusal of* Gottfried 
Leibnitz to accept a chair in any German university, were signs of 
the times In France, and later in Germany, the education of the 
noble youth was increasingly carried on apart from the schools, 
and was really an outgrowth from the education of chivalry *In 
the 16th century Baldassare Castighone and Michel de Montaigne 
had advocated a training directly adapted to prepare for active 
public life, and Sir Thomas Elyot wrote on similar lines But the 
most important movement m this direction was the formation of 
the courtly academies which flourished in France m the 17th 
century, and were soon imitated in the Ritterakademien of Ger 
many In these schools of the nobility French was more honoured 
than classics, and the other subjects were chosen as directly 
adapted to prepare for the life of a noble at the court or in camp. 
John Milton in his Tractate advocated the foundation of such 
academies in England More and more, too, foreign travel had, 
from the middle of the 16th century, been looked upon as a better 
mode of finishing the education of a gentleman than a course at a 
university . * 

Revival of University Life. — The later years of the 17 th 
century saw a revival of university life in Cambridge, through 
the work of Sir Isaac Newton and the increasing attention paid to 
mathematics and the physical sciences, though the number of 
students continued very small In Germany, also, a new era 
opened with the foundation of the Universities of Halle ( qv ) m 
1694 and Gottingen in 1737, which from the first discarded the 
old conception that the function of a university is to pass on 
knowledge already complete, and so opened the door of the Ger- 
man universities to the new culture and philosophy It was soon 
seen that students could thus be attracted, and the influence spread 
to the other German universities, which by the end ’of ihe 18th 
century had regained their position as homes of the highest Germap 
thought * 

At Halle, too, was set the example by August Fraqcke of pro- 
viding for the education of the children of the poor, and tj his 
disciple, Johann Julius Hecker, Germany owes the first Realschule 
Simultaneous movements for the education of the poor were made 
by St Jean Baptiste de la Salle and the Brothers of the Christian. 
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Schools m France and bv the Society for the Promotion of Chris 
tnn Knowledge in Fnghnd Mention should also be made of the 
Sundiv School movement started by Robert Raikes in 1780 But 
t the total results were not r greit, the mass of the people m every 
European country remained without schooling throughout the 18th 
century 

Education In the 18th Century — The intellectual move 
ments of that century were indeed, essentially aristocratic 
■Volture and the Encyclopaedists aimed at the enlightenment of 
the select ■few, and Jean Jacques Rousseau declared baldly that 
the poor need no education That these movements influenced 
education profoundly is undoubted The individualistic and ab 
stract lationahsm of Voltane, derived from the sensationist philos 
ophy of John Locke through the more thoroughgoing Etienne 
de Condillac and finding its logical outcome m the materialistic 
atheism of Julien de Limettne and the refined selfishness of 
Rochefoucault, infected the more cultured classes In Lord 
Chesterfield's Letter s to hvs Son is shown, its educational outcome 
— a veneer of superficial culture and artificial politeness covering, 
but not hiding, the most cold blooded selfishness Against this 
fashionable artificiality , as well as against the obvious social and 
political abuses of the time, Rousseau s call for a return to nature 
was a needed protest 

Rousseauism, however, was not merely a transitory revolt 
against a conventionality of life that had become unbearable, it 
was emphatically the voicing of a view of life and of education 
which profoundly influenced Europe In that Rousseau (1712- 
1778) attempted to look at life as a whole, he was on truer ground 
than were the mtellectuahsts of the "Enlightenment,” especially 
in his advocacy of the hitherto ignored claims in education of 
feeling and emotion His Pmile may be, m spite of certain crudi- 
ties, not unfairly described as the charter of childhood It is, 
in fact, a declaration of childhood’s rights On the other hand, 
his overinsistence on the efficacy of nature, as shown by his theory 
that man is bom good, and if left to his own instincts cannot fail 
to achieve happiness, is obviously one-sided 

Against this position the educational teaching of Immanuel 
Kant (1724-1804), influenced though he was by the Pmile, is 
essentially a protest The most necessary element in education, 
according to Kant, is constraint, which by the formation of habit 
prepares th6 young to receive as principles of conduct the laws at 
first imposed upon them from without And the supreme guide 
of life is the law of duty v^hich is always more or less opposed to 
the promptings of inclination The French Revolution — the nit 
ural outcome of the teachings of Voltaire and of Rousseau — was 
the second stage in the movement of which the Reformation was 
the first It was essentially the assertion of the natural rights of 
man, and as a logical sequence, of the right of every child to be 
properly trained for life The gradual recognition of this truth, 
with the necessary corollary of the establishment of a national 
system of education, is emphatically the characteristic mark of 
the educational history of all countries in the 19th century 
• .The 19th Century — Preached and practised by Johann Pes- 
tstozzi (*'46-18 *7) h Switzerland, the general eduction of the 
poor was e r 3 * nude a reality b> Prussia after the crushing ditiat 
of Jenn In I ram. e. anil Englnid it rcni'incd fo’ no irl, thiec 
quarters 01 the century the woik of the church ind other voluntaiy 
agencies though aided ny tne -tate Fmilly a sutc ojMem ot 
schools was more or less 1 i’lv set up m everv s* ite 01 wt stern 
Europe and 11 ^muica, and subiuted to moi e or lev, Mut rtgu 
lation and cont'ol Equillv marked v is the growing caie tor the 
education of girls c well as hovs, though only in the l' S were 
the two regarded as pract'cally identic *1 ,n term -ma content 

„rhus the 19m century sa v the final woikmg out of the idea 
that the.state should be substituted for the church as the official 
agent ot cducat'on Among the principal ciuses 01 sueh a change 
was the growing conviction that with ihe ever widening distribu- 
tion of polflacal power the state had a right to demand a minimum 
ot knowledge from ev*rv citizen, wb le on the other hand, it is 
alike to the benefit of the individual end the stale that the door 
of educational opportunity should be thrown a* wide open as pos- 
sible Equally potent was the jdea which had its roots m the 
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Renaissance conception of the right of man to direct hi$ life apart 
from theological determinations The more direct outcome of the 
same idea was apparent m the absolute liberty with which the 
presuppositions of knowledge were questioned, and the maxim of 
Rene Descartes — to prove everything by the reason and to accept 
nothing which fails to stand the test — was acted upon No greater 
contrast is possible than that between the mediaeval student and 
the modern searcher after truth 

The influence of the same spirit wrought an equally momen- 
tous change m the methods of instruction The impetus given 
by the doctrine of Rousseau to the view that the nature of the 
child should determine the means of education, led to more thor- 
oughgoing attempts than had hitherto been made to base educa- 
tional method on a knowledge of child psychology Pestalozzi and 
Friedrich Froebel (1782-1852), by their insistence on the need of 
educating a child through his own activity, and by their widespread 
influence, made the new view of method sn actuality The in 
fluence of Rousseau thus passed into modern educational practice 
m a form that, in its essence, was true, though m practice it 
showed itself apt to run into the same excess of eipphasis on 1m 
pulse and feeling which characterizes his teaching The influence 
of Johann Herbart (1776-1841) tended to counteract this The 
essence of Herbartiamsm was that mental life consists of presenta 
tions, or reactions of the mind on the environment, and that will 
springs from the circle of thought thus developed The emphasis 
was therefore placed on intellect and instruction, while in Froe 
beliamsm it was placed on spontaneous activity and on the ar- 
rangement of the environment Each exaggerated the function 
of the one factor in concrete experience which it made the centre 
of interest, and each w'as tinged with the individuakstic concep 
tion of life which characterized the 18th and early 19th century 
(See also Academies, Classics, Coeducation, Examinations, 
Polytechnics, Technical Education, Universities, etc) 
(CBr) 

HISTORY OF NATIONAL SYSTEMS 
ENGLAND (19TH AND 20TH CENTURIES) 

Elementary Education.— It was the development of indus 
try and the social unrest at the end of the 18th century, following 
on the French Revolution, which combined to bnng home to the 
public mind the need of a national system of day schools Unfor 
tunately, just at this moment the revival of Nonconformity as 
the result of the religious vitality of the Evangelical movement 
shattered the religious peace of the early Hanoverian period and 
divided the nation once more into hostile camps, to which class 
distinctions lent additional bitterness The famous controversy 
between Andrew Bell and Joseph Lancaster and their respective 
followers in the opening years of the 19th century serfie’d to 
define the religious difficulty substantially in the form m which 
it existed for more than 100 years Both these remarkable men 
conceived independently the idea of a national system of popular 
education upon a voluntary basis The controversy between them, 
begun upon personal grounds, resolved itself into a national con- 
test of rival principles of leheious Inching Lancastci as a’ 
\ouriR Quaker schoolmaster confiontcd wRh pupils drav n fiom 
\ uious religious bodies plumed Ins lcligiou- instiurt.on upon ihe 
lines of ooctrinc common to all the oi'hodox Christian denom- 
inations Ihus he is the father of (he undenominational religious 
ti ichmg v hith later for ned the basis 01 theOowper lcmole com 
promise 01 the 1870 act (ur below) But vhercas the Cow per 
Temple cliuse wa« purdv nogitive 1 1 lorm ard so seemed to point 
to an undoginatic rcnpion, the I ancasti lan teaching w 1- essential! a 
positive and dogmatic within its limits Ine cliureh as a whole 
rciused to co opente in religious teaching upon the basis of a 
common Chnstiaiutj and joined is-uc ait 1 Lancaster and ins 
\\ lug and Nonconformist follow.ng not me cK upon the question 
01 the exclusion 01 dogmatic formularies, but also upon the qtics- 
tion 01 the control of whate\ er ’-cbgious teaching should be given 
In i ict the mt il question at this pcuod was whether the clergv ot 
the established church were to control lIic national education 
The religious issue was prominent in connection with the rrnurk- 
abli attempt at legislation made by the Whig statesman Samuel 



Whitbread in his Parochial Schools bill of 1807 It was rejected 
by the lords, mainly on the ground Ihat it did not place education 
on a religious basis or sufficiently secure control to the minister 
of the parish 

Early Voluntaiy Schools — The failure of the liberal proposals 
of Whitbread, and the strength of the dissenting opposition to 
any settlement on purely church lines (such as that advocated by 
Andiew Bell in 1808 for establishing schools under the control of 
the parochial clergy), rendered recourse to voluntary effort in- 
evitable In 1808 the Royal Lancastenan society was formed to 
carry on the work of Lancaster, the name being afterward changed 
to the British and Foreign School society In the following year 
the National society for promoting the education of the poor in 
the principles of the established church throughout England and 
Wales was formed, with Bell as its superintendent In voluntary 
effort on a grand scale the church easily outdistanced her oppo- 
nents, and in 1831 the National society was able to show that there 
were in all more than 13,000 schools in connection with the church 
of which 6,470 were both day and Sunday schools, having a total 
attendance of 409,000 

The rapid development of the voluntary school system was no 
doubt greatly facilitated by the monitorial plan of teaching, upon 
which Bell and Lancaster equally relied This plan never rested 
upon any educational theory , it was simply a rough and read> 
expedient for overcoming the practical difficulty caused by the 
dearth of competent teachers Historically it is important as the 
precursor of the pupil teachei system which long formed the 
exclusiv e basis of the English elementary system 

Meantime Lord Brougham m 1816 procured the appointment 
of a general commission of inquiry into endowed charities The 
labours of this great inquisition lasted tor 20 years and led to the 
reformation of many cases of abuse or waste of wealthy endow- 
ments, and eventually to the establishment of the Charity com- 
mission m i8s 0 In 1820 Brougham introduced a bill which pro- 
pose? to require teachers to be members of the Church of England 
and to be appointed upon a certificate from the parochial 
clergyman, and on the other hand to prohibit religious formularies 
and to confine religious instruction to Bible reading without com- 
ment The bill naturally failed through the opposition of the dis- 
senters and served only to accentuate the religious impasse 

Establishment oj State Aid — In 1832 the Whig government 
placed on the estimates a sum of £20,000 for public education, 
thus initiating the system of the annual grant voted by parliament 
'The funds thus granted were to be confined to the erection of 
school buildings, and to be administered only through the Na- 
tional and the British and Foreign School societies In 1839 
Lord Melbourne’s government, by means ot an order m council, 
established a Committee of Council on Education, and the sum 
voted by parliament was increased to £39,000 The original inten- 
tion of the government was to establish a state normal school or 
training college as the foundation of a national system of educa- 
tion Unfortunately this design had to be abandoned m view of 
die religious difficulty, with the result that the training of ele- 
mentary teachers was left in private hands In view of the lim- 
ited resources placed at its disposal by parliament, the com- 
mittee of council was at first compelled to confine its assistance 
to capital grants in aid of the provision of school buildings, but 
in the distribution of the money three important conditions were 
at once imposed In the first place, the continuing right of inspec 
tion was required in all cases, secondly, promoters were obliged 
to conform to a fixed standard of structural efficiency, thirdly, 
the building must be settled upon trusts permanently securing 
it to the education of poor children 

By the minute of Aug 10, 1840, the committee of council con- 
cluded what came to be known as the concordat with the church 
Under this minute no appointment was to be made of any persons 
, to inspect schools in connection with the Church of England 
without the concurrence of the archbishop of the province, and 
what seems still more extraordinary to modern ideas, any such 
appointment was to be revoked should the archbishop at any time 
Withdraw his concurrence The altered financial relations, how- 
ever, between the state and the voluntary managers brought about 


by the institution of maintenance grants soon rendered this ton 
cordat obsolete 

Among the first acts of the comnxttc'e of council was the^ 
promulgation of a set of model trust deeds The necessary con 
ditions were the permanent appropriation of the site to purposes 
of education, and the permanent right of government inspection, 
a conscience clause was not obligatory, and indeed was only offered 
in the limited form of exemption from instruction in formularies 
and attendance at Sunday school or public worship Special 
facilities for the conveyance of land for school purposes were 
afforded to limited owners by the School Sites acts of 1841 and 
subsequent years The landed gentry responded with great pub 
lie spirit to the call thus made upon their generosity by the state, 
with the result that the vast majority of rural, and many urban 
parishes were freely endowed with sites for elementary schools 

The Grammai Schools act of 1840 which was pissed to deal 
with the case of the decayed “grammar” he, classical) schools 
which abounded throughout the country belongs to the history of 
elementary rather than secondary education As a result of this 
act a consideiable numbei of ancient endowments were reorgan 
lzed so as to afford an improved elementary instead of an ineffi 
cient classical education, and the schemes made under the act 
constituted an early, but not very successful, expenment in the 
direction ot highei elementary schools 

In 1843 the committee of council decided to make grants in 
aid of the erection of norm d schools or training colleges in con 
nection with the National society and the British and Foreign 
School societies, thus marking the definite abandonment of tht 
system of relying on voluntary effort for the provision of training 
colleges 

In 1846 an important step forward was taken in the founda- 
tion of the pupil teacher system The regulations of this year 
inaugurated annual maintenance grants in the form of stipends 
for apprenticed pupil teachers receiving a prescribed course of in- 
struction under the head teacher, and a lower grade of stipendiary- 
monitors in schools where such instruction could not be provided 
These regulations inaugurated the system of Queen’s scholarships 
to assist pupil-teachers to proceed to a training college, they alto 
established capitation grants for the support of such colleges, and 
annual grants to elementary schools under government inspection 
of from £15 to £30 m aid of the salary of every trained teacher 
employed Provision was at the same time made for retiring 
pensions to elementary teachers * 

To facilitate the recognition of denominational schools other 
than Church of England, the committee of council in 1847 issued 
a minute dispensing schools not connected with the established 
chuich from inquiries concerning their religious condition, and 
m the same year state aid was extended to Wesleyan and Roman* 
Catholic schools Jewish schools received recognition in 1 85 1 upon 
condition that the Scriptures of the Old Testament should be daily 
read m them 

During the middle years of the century various unsuccessful* 
legislative attempts were made to establish a national system of 
elementary schools upon the basis of rate aid The only one of 
these attempts which calls for notice here is the bill introduced 
by Lord John Russell (called the Borough “bill, on account of 
its being restricted to municipal boroughs) in 1853, and forming 
part of a comprehensive scheme of legislative and administrative 
reform of which a portion was actually carried into effect The 
bill as a measure for elementary education was supplemented by 
an administrative system Of capitation grants for rural areas The 
government scheme also comprised a measure dealing with the 
administration of charitable trusts (which took shape* as the 
Charitable Trusts act, 1853), the constitution of the department 
of science and art, and university reform upon the lines*recom 
mended by the Oxford and Cambridge commissions 

The failure of the Borough bill did not affect the newsystem of 
capitation grants which was introduced b^ minute of the com 
mittee of council dated April 2, 1853 These grants were fiked 
at a scale varying from 3s to 6r per head, payable upon certain 
conditions, of which the most important were that the school must 
be under a certificated teacher, .’and that three-fourths of the 
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children must pass a prescribed examination The capitation grant 
was, by minute of Jan °6 1856, extended to urban areas As in 
the case of all the eflrly, grants, the regulations governing the 
''distribution ol the capitation grants were framed upon the 
principle that subventions of public money must be met by local 
funds derived from voluntary contributions, endowments and 
school fees, thus the basis of the denominational system as fos- 
tered by the state at this stage was one of financial partnership 
In 1856 a purely administrative bill was passed, establishing 
the office of vice president of the Committee of Council on Edu- 
cation as a minister responsible to parliament At the same time, 
the science md art department was transferred from the board of 
tiade to the committee of council 
The Newcastle Commission — The progress of state aided edu- 
cation during this period may be measured by the increase of the 
annual parliamentary grant, which rose from 130,000 in 1839 to 
£100,000 in 1846, £150,000 in 1851, £396,000 in 1855, and £663,- 
400 in 1858 This expansion was viewed with misgiving by the 
friends of the denominational system and b\ the strong individual 
1st school of that day, who upon wider grounds dung to the old 
ideal of voluntary initiative Ihese sections combined with the 
advocates of further state intervention to press for a commission 
of inquiry and a royal commission was appointed in 185b, under 
the chairmanship of the duke of Newcastle to inquire into the 
state of popular education m England, and to consider and report 
what measures, if any, were required for the extension of sound 
and cheap elementary instruction to all classes of the people The 
Report of the Newcastle commission issued in 1861, contained 
an exhaustive account ot the existing condition ol elementary 
education, and with due allowance for the grave defects reveiled, 
and m particular the glaring inefficiency of the numerous little 
private-venture schools kept by ‘ dames” mid others, the graphic 
picture drawn bv the commissioners constituted a striking tribute 
to the sterling qualities of self help and religious earnestness 
which we!e characteristic of the eatly Victorian period It was 
found that in round numbers about 2,500,000 children were at- 
tending day schools, the proportion to population being one in 
seven, as compared with one in nine in France, one in eight in 
Holland and one in six in Prussia, where education was compul- 
sory On the other hand, of this number only 1,675,000 were 
in public schools of all kinds, only 1,100,000 m schools liable 
to inspection, and 917,000 in schools receiving annual grant 
The result was that only*one child m every 20 was attending a 
school whose efficiency could be in any way guaranteed by the 
state The commissioners as a body rejected free and compul- 
sory education m view of the religious difficulty and upon general 
grounds of individualistic principle In view of the solution 
• adopted in 1902 it is of interest to note that the Newcastle com- 
missioners deliberately rejected the parish as unfit to be taken as 
the unit of elementary education upon the ground that manage 
meat by parochial ratepayers must tend to be llhbeial and nig- 
. gardly, and recommended the constitution of county boards with 
power to levy a rate for the aid of existing voluntary schools 
The one definite achievement of the Newcastle commission was 
the famous system of* payment by results Impressed by the 
defects of the existing teaching, the commissioners reported that 
there was only one way of securing efficiency, and that was to 
institute a searching examination by competent authority of every 
child m every school to which grants were to be paid, with the 
view of ascertaining whether the indispensable elements of knowl- 
edge were thoroughly acquired, and to make the prospects and po- 
sition of the teacher dependent to a considerable extent upon the 
results of this examination They recognized that to raise the 
Character of the children, both morally and intellectually, was and 
must aiwajs be the highest aim of education, but they thought 
.that the training m the rudiments of education, which must be 
the foundation of alj teaching, had been lost sight of, and tnat 
there wasjustfee m the common complaint that while a fouith 
0f4he scholars wert* really taught, three-fourths after leaving 
school forgot almost everything they had learned there 
Lowe (Lord Sherbrooke), as vice-president of the committee 
of council (1859-64), adopted ^he system of payment by results 
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m what became famous in history as the Revised code, issued 
m 1862 The Revised code provided for the payment of a grant 
of 4$ upon the old principle and a further grant of not more than 
8r upon the result of examination Lowe declared of the system 
in the house of commons that “if it was costly it should at 
least be efficient, and if it was inefficient it should at least be 
cheap ” In fact, it pioved to be cheap , the grant fell from £813, 
400 m 1861 to £636,800 in 1865 Later, to meet objections, some 
modifications were introduced m the code under the Conservative 
government m 1867 The system of paying grant upon the result 
ot individual examination of the scholars was not finally abolished 
till 1904 

The Act of 1870 and Its Effects — In 1868 the Conservative 
government brought m, but did not proceed with, an education 
bill deliberately discarding the principle of rate aid on the ground 
that it would destroy voluntary contributions and gradually starve 
out the denominational schools In 1867 and again in 1868, Henry 
Austin Bruce (afterw'ard Lord Aberdare), W E Forster and Alger 
non Egerton introduced a bill which formed the basts of the meas>- 
ure of 1870 As redrafted in 1868 the bill of Bry,ce and his co 
adjulors proposed a universal system of municipal and parochial 
rating with liberty for voluntary schools to unite themselves to 
the rate aided system under their existing management, subject 
to the acceptance of a conscience clause The bill also proposed 
to empower town councils to co opt outsiders upon their education 
committees Thus both in the principle of co-optation and in the 
extension of rate aid to schools rot under public control the bill 
of these Liberal statesmen in 1868 anticipated certain features of 
Balfour’s Education act of 1902 In the meantime, in the coun 
try the Education league, originated at Birmingham, was carrying 
on a propaganda in favour of free secular schools, while the Edu- 
cation union, formed to counteract the influence of the league, 
urged a settlement upon the old lines As a concession to the 
popular feeling against secularism, the league proposed to allow' 
Bible reading without doctrinal exposition Thus opinions was 
sufficiently focused to enable William Gladstone’s administration in 
1870 to undertake a comprehensive measure of educational re- 
form 

The Elementary Education act of 1870 bore in every respect the 
marks of compromise As Forster explained in introducing the 
bill, the object of the government was “to complete the volun 
tgry system and to fill up gaps,” not to supplant it To this 
end the education department was charged with the duty of as- 
certaining whether or not there was in every parish a deficiency 
of public school accommodation, and of making provision for 
the formation of school boards in every school district (1 e , parish 
or municipal borough) requiring further public school accommo- 
dation /> ' 

Three important changes were made in the measure during its 
passage through parliament (1) In lieu of the rate aid as first 
suggested, the government proposed an increased grant from the 
treasury, that is to say, the voluntary schools were left standing 
as state aided schools under private management, side by side 
with the new late supported schools (2) The character of the" 
religious instruction in the board schools was determined upon an 
undenominational basis by a provision which became known after 
the name of its author, as the Cowper-Temple clause (section 14 
of the act), directing that “no religious oatechism or "religious 
foimulary winch is distinctive of any particular denomination 
shall be taught in the school ” The clause was not intended to 
exclude doctnnal exposition, and v a 3 m fact a compromise not 
merely between absolute secularism and denomin.itionahsm, but 
between denomination, ilism and the view ol nose who would ha,e 
the Bible read without note or comment The Apostles’ creed a- 
«i symbol common to all denominations of Christians was held b, 
Forster (at Gladstone’s suggestion) not to be excluded under the 
Gov, per Temple clause I he result was the establishment lil die 
schools, upon the lines laid down by Joseph Lancaster at the begin- ' 
mug of the 19th century, of what may be termed the common 
Protestantism of the English nation The Cow per Temple com 
promise, notwithstanding its inherent want of logic, stood the test 
of experience lor mor4 than a generation against the consistent 



denommafionalists on the one hand and the party of secular edu 
cation on the other (3) The third*change in the bill was the sub 
stitution of the ad hoc school board for the municipally appointed 
board originally proposed These boards were elected by the sys 
tem of cumulative voting under which each elector had as many 
votes as there were candidates to be elected with libeity to give 
all his votes to one candidate or to distnbute them among the 
candidates as he thought fit This system was much criticized as 
being unduly favourable to minorities, whose representation it was 
devised to secure, it continued, however, until the act of 1902 

School boards were empowered not only to acquire sites for 
schools under powers of compulsory purchase, but also to take 
transfers of existing voluntary schools from their managers The 
act of 1870 did not introduce either direct compulsory attend 
ance or free education, but it took a distinct step forward in each 
direction by* enabling school boards to frame bylaws rendering 
attendance compulsory, and also to pay the school fees in the case 
of poverty of the parent Building grants were continued tem- 
porarily for the benefit of those who applied (as voluntary man- 
agers alone covld apply) before Dec 31,1870 On the other hand, 
the education department was authorized to refuse parliamen- 
tary grants to schools established in school board districts after 
the passing of the act if they thought such schools were unneces 
sary 

The following figures are of interest as showing the progress 
made under the act of 1870 In the year 1870 there was accom 
modation m inspected day schools for about 2,000000 children, 
the average attendance was 1,168,000, and the number on the 
books about 1,500,000 It was computed, however, that there 
were, exclusive of the well to do classes, at least 1,500,000 chil- 
dren who attended no school at all or schools not under mspec 
tion In 1876 accommodation had been provided for nearly 
3,500,000, and of the 1,500,000 new places nearly two thirds were 
provided by voluntary agencies “These voluntary agencies,” said 
Sir ft Craik, “had received grants in aid for about one-third of 
the schools they had built, the grants defraying about one-fifth 
of the cost of the aided schools ” On the other hand, the growth 
of school boards was rapid and continuous, notwithstanding the 
permissive character of the act and the strenuous efforts of the 
voluntary ists to keep pace with the new demands In 1872, 
9,700,000 of the population were under school boards, and of 
these 8,142,000 were under bylaws, in 1876 the numbers were 
respectively 12,500,000 and 10,400,000 In the same period the 
annual grants increased from £894,000 in 1870 to £1,600,000 in 
1876 The development evidenced by the above figures, and in 
particular the fact that 52% of the population were subject to 
bylaiy^ enabled Benjamin Disraeli’s government m 1876 to pass 
a law mtroducing universal compulsory attendance, with certain 
exceptions In order to complete the machinery for compulsion 
the act directed that, m every district where there was no school 
board, a school attendance committee should be appointed by the 
local authority 

. .In 1880 Anthony Mundella, as vice-president of the council in 
Gladstone’s administration, passed a short act which made the 
framing of bylaws compulsory upon school boards and school 
attendance committees, thus completing the si-, 1 cm of uni' era'll 
direct •compulsion Under the acts 01 1870 and 1S80 the average 
atlcndanec increased from 2,000000 in 1876 lo 3,500000 in 1878 
and 4 000,000 in i8S t in terms of percentage to populatio 1, 8 06% 
m 1876 9 60^0 m 1878, and 10 69% in 83 i In the last- 
mentioned 3 car the annual grant ro^c to £2,200,000 hiving more 
than doubled in the decade 

In 1 88 7 a roval commission under the presidcncv ot Viscount 
Cross was appointed to inquire into the working of the educa- 
tion acts The labours of this commission produced a thorough 
discussion of the educational problem in all its aspects— -political, 
1 administrative, scholastic and religious For any dear recom- 
mendations with regard to the reorganization of education gen- 
erally the moment was not opportune, inasmuch as the commission 
just preceded the establishment of the hew county authorities and 
the powers with respect to instruction other than elementary 
which parliament was shortly to confide fo them under the Tech- 


nical Instruction acts Nevertheless the report of the majouty 
of the commissioners pointed unmistakably toward the solutions 
adopted m the act of 1902, and their de£mtt recommendation that 
voluntary schools should be accorded rate aid without the im 0 
position of the Cowper Temple clause, served as the basis of that 
legislation 

Of the developments which followed the Cross report, it is 
convenient to mention m the first place, out of chronological 
sequence, the practical establishment of free education by the 
act of 1891, not by the absolute prohibition of schobl fees but 
by the device of a special giant payable by parliament in lieu of 
fees, called the fee grant The result of this legislation and of 
subsequent administrative action was to place free education 
within the reach of every child, fees being retained (with few ex- 
ceptions) only where some instruction of a higher elementary 
type was given 

(For provisions of the education act of 1944, see below ) 
Secondary and Technical Education — The establishment of 
county councils by the Local Government act, 1888, introduced 
a new factor, destined to exert a determining influence upon sub- 
sequent developments of public education In the first place, it 
at once rendered possible the partial and experimental provision 
for higher education attempted by the Technical Instruction acts, 
which affected secondary education as well as technical education 
in the proper sense of the term 

In order to understand the state of secondary education at this 
period it is necessary to refer to the first attempts made at state 
intervention 

In 1861 the first step was taken by the appointment of a royal 
commission, presided over by Lord Clarendon, to inquire into 
the condition of nine of the chief endowed schools in the coun- 
try, viz , Eton, Winchester, Westminster, Charterhouse, St Paul’s, 
Merchant Taylors Hairow, Rugby and Shrewsbury The report 
of this commission led to a statute, the Public Schools act of 1864, 
which introduced certain reforms m the administration of seven 
of these schools, leaving the two great London day schools, St 
Paul’s and Merchant Taylors, outside its operation 
The Schools Enquiry Commission — In 1864 the Schools in- 
quiry commission was appointed under the presidency of Lord 
Taunton to inqutre into all the schools which had not been in- 
cluded either in the commission of 1861 or the Popular Education 
commission of 1858 It thoroughly explored the field of second- 
ary education, discussing all the problems, administrative and 
pedagogic, which the subject presents, and “its luminous and ex- 
haustive report” (to quote the words of Bryce’s commission of 
1894) was an excellent introduction to the problem of public 
secondary education in England The existence of numerous and 
frequently very wealthy endowments arising from private bene- 
factions and bequests had at all times been a feature m education 
as m other departments of English social life At the date of the 
Schools Enquiry commission the state of the ancient endow- 
ments was largely one of abuse Many endowments intended, 
for advanced education were applied for instruction of a purely 
elementary character, and that of an inferior kind, indeed the 
possession of an endowment in a rural locality not infrequently 
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by the Endowed bchoois act, .which conferred upon a special 
commission (urnted in 1874 W1 th the Chanty commission) very 
wide and drastic powers of reorganizing ancient endowments A 
direction for extending the benefits of endowments to girls* did 
much to assist the movement for the secondary education for 
girls Because of their powers in framing schemes for the reor- 
ganization of ancient endowed Schools the commissioners found 
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themselves able to treat the majority of cases as undenominational 
In such cijses the general practice was to direct that instruction 
should, subject to a stfict conscience clause, be given in the pnn 
''tuples of the Christian faith, this provision however, did not 
exclude special doctrinal instruction 

The Schools Enquiry commission also submitted proposals for 
the general organization of a system of secondary education They 
recommended the establishment of three authorities (i) a cen 
tral authority, (2) a local or provincial authority, representing 
the county*or a group of counties, and (3) a central council of 
education charged with examination duties Further it was pro 
posed to ruse the level of proprietary and private schools by 
ottering them inspection and examination and by establishing a 
system of school registration Lastly, it was proposed to confer 
upon towns and parishes powers of rating for the estabhshment 
of new schools For these pioposals as a whole the time was not 
ripe The bill of 1869 attempted to give eltect to the suggested 
creation of a central council but exigencies of parliamentary time 
made it necessary to drop this part of the measure, the result 
was that the plan of the commissioners was only half carried out 
Nevertheless the work accomplished was sufficient to exert a 
considerable influence upon the secondary education of the coun 
try Thus in 1895 Bryce’s commission was able to report that 
schemes under the Endowed Schools acts had been made for 902 
endowments in England, excluding Wales and Monmouth, leaving 
untouched only 546 endowments out of the total of 1,448 endow 
ments m England known to be subject to the Endowed Schools 
acts The total income of the endowments known to be subject 
to the Lndowed Schools acts, and therefore available for pur 
poses of secondary education, according to the estimate of the 
Secondary Education commission, was m 1895 about £735,000 
gross 

The creation by the Local Government act m 1888 of the 
representative and popular county authorities rendered the mumc 
ipalization of secondary instruction at last possible In 1889 
the Technical Instruction act (extended m some particulars by 
an act of 1891) empowered the councils of counties, boroughs 
anieurban districts to levy a rate (not exceeding a penny on the 
pound) for the support or aid of technical or manual instruc 
tion Comparatively few councils were prepared to resort to their 
rating powers, but progress under these acts was greatly facili- 
tated by the Local Taxation (Customs and Excise) act of 1890, 
which mentioned technicaf instruction as one of the purposes to 
Which the imperial contribution paid to local authorities in re 
sped of the beer and spirit duties might be applied (See Tech- 
nical Education ) By virtue of the liberal interpretation 
given to technical instruction bv these acts the financial assist- 
ance afforded under them was extended to cover the whole held 
of mathematical and physical science, as well as modem lan- 
guages 

At the same time the department of science and art (founded 
11^1853) gradually utilized its grants to encourage literary studies 
in secondary schools as well as the scientific and mathematical 
subjects to the promotion of which it was primarily directed 
Thus the combined 1 ffecfni the local n sou-ct-, i\ nil ole under the 
I ecmucul I I'-tmcl or ict and the n pen >1 g> 1 it adi >1 n-Utrcd by 
> the dewrlmem \wi= gi’d’ially to develop 1 nil'oiul swun 01 
secondary cducition *ith a milked bus on the idc o' physic I 
science Ilul tnc school giviue hit htr education dill pracL (ally 
cent Steel apart from ihc big public schools, of cu 0 etl grin in 11 
schools or proprietor n I100K catabJ ‘•bed bv relip oos bodies or 
jomt-stock companies No public bod) h’d a- )Ci the light to 
liV il a secondary -chool 

Vi undoubted stm, _1 is wu gi\en to 3 ecana ir> cd n it on in the 
great ceaUea of industry timing the last qu 11 et of the 191b cen 
tury by the rise of the new university colleges, among which must 
lie reckoned those established expressly tor women A* the same 
timc^ (1889) a beginning was made of stdte aid to these col 
lege* through a comm ttec appointed uv the treasure m a ann- 
ul' of Ju’> 1 ( tee UxuvEKSims) Meanwhile with the deyelop 
meat of elementary education, ^ the gre,i' school boards found 
themselves obliged to provide fdr the further educe bon of the.r 
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best pupils m what were known as higher-grade elementary 
schools These were really secondary schools of the third grade, 
and, as the commission on secondary education observed, the 
school boards simply stepped in to fill the educational void which 
the Schools Enquiry commissioners had proposed to fill bv schools 
of that name Their creation was greatly fostered by the upper 
departments in such schools being recognized for grants by the 
science and art department In fact they continued to multiply 
and prosper till 1901, when the famous judgment m the test case 
of Rex v Cockerton pronounced them to be illegal It was at 
once recognized that the legislature must, without delay, step in to 
secure the educational work which the undoubtedly correct prin- 
ciples of judicial interpetation had placed m jeopardy 

Secondary Education Commission — Meanwhile, as far back as 
1894, a royal commission had been appointed under the presi- 
dency of James Bryce to inquire into secondary education The 
principal recommendations of the commissKin were ( 1 ) the uni- 
fication of the existing central authorities, viz , the department 
of science and art, the Chanty commission (so far as it dealt with 
educational endowments), and the education department, in one 
central office, and the estabhshment of an educational council to 
advise the minister of education in certain professional matters , 
(2) the estabhshment of local authorities, to consist of commit- 
tees of the county councils with co opted elements, (3) the forma- 
tion of a register of teachers with a view to the encouragement 
of professional training, and a system of school registration upon 
the basis of inspection and examination The first of these recom- 
mendations was earned out by the Board of Education act, 1899, 
and under the same act an attempt was made to give some effect 
to the third named object, which unfortunately fell short of suc- 
cess The realization of the second, and most important, of the 
recommendations was deferred till 1902, when it was brought about 
as part of a wider reorganization of the educational system 

In 1896 an endeavour was made to meet the demands of the 
voluntary managers of elementary schools by means of C bill 
introduced by Sir John Gorst This bill with its provision for a 
special aid grant to be administered by county education author- 
ities, which were to exist side by side with the school boards, 
represented a kind of compromise between the system of 1870 
and what later developed in 1902 It encountered opposition in 
all quarteis and was withdrawn In 1897, however, the position 
of the denominational school was strengthened by the Voluntary 
Schools act, which provided for a special aid grant of 55 per head 
of the scholars m average attendance in these schools 

Partial effect was given to the recommendations of the Second- 
ary Education commission by the Board of Education act of 1899, 
which umted the department of science and art with the edu- 
cation department in one central office under the title of the board 
of education, with a president and parliamentary secretary , and 
provided for the transfer to this board of the powers of the Char- 
ity commissioners in relation to educational endowments, also 
for a consultative committee, consisting, as to not less than two- 
thirds, of persons qualified to represent the views of university- 
and other bodies interested m education, for the purpose of (1) 
fiammg ,> regidt r of qu hfied tcachtr* and (2, ad\i»ins tnc board 
01 cduc.u on upon ,-ny motes refened 10 toe co , ni-ttcc h> the 
boiro In 'oo: a tnpa-u'e cue mop a'> | : idoptcd to < one-pond 
t itn (1 c thiee branches of education vvi li v h,ch tl c bo ird of ( du- 
c Pion is coi'Ltr cd \iz eleiroitirv st'onduv and technological 
Mention may also jt made heie 01 *noau - uticoi tro.ei-i il meas- 
ure, the Lkrnen'-rv Educmon ->ct of 1899 wind dealt for the 
fir=t tunc, f om the point of ,ievv of the -tatc, \ ith mental de- 
fic.eecy ( g ) 

L'ucttton ict, iyoa — In ilic sphere of elcmenLirv education, 
this act boldh lboluhed the School boards and made tnc one au- 
thority for e\tr> form ot education (utlow the uiuvc-Mtx j r ±he 
coun > or countv uorotgli 'heady the r^eocnized authority for * 
technical and to a limited extent, lor secoi dary cdueatio 1 By 
pul'ing voluntary nd ordinan elementary school* on the a me 
looting it ljiaelitallv made the da^da-d 01 Llm vo-L 111 tnc two 
identical and ctentuiUy built un in ilmosi complete ijeLwotk of 
weil-equpped secondary* schools as we'l as a Vigorous svstem of 



technical education Under the impartial administration of the 
counties the rehgious question practically ceased to exist The 
act was extended to London in 1903 For framing and carrying it 
through, special credit was due to Arthur (afterward Lord) Bal 
four and Sir R Morant Its principal provisions were as follows 
Parti Local education authority The council of every county and 
of every county borough was the local education authonty for higher 
and elementary education, for the purpose of elementary education 
autonomous powers weie conferred upon boroughs with a population 
of more than 10,000, and urban districts with a population of more 


them Assistant teachers and pupil teachers might be appoint’d m 
voluntary schools “if it is thought fit” without reference to rehgious 
creed and denommation , where there were several candidates for the 
post of pupil teacher, the appointment was to be made by the L E A 

Provision of New Schools — New schools might be provided either 
by the L E A or any other persons, subjeit to the issue of three months’ 
public notice, and to a right of appeal on the pait of the managers of 
any existing school, the LEA (m the case of proposed voluntary 
schools) or any ten ratepayers of the district, to the board of education 
on the ground that the proposed school was not required Any en- 
largement of a public elementary school which in the opinion of the 
board of education was such as to amount to the provision of a new 
school, and any transfer of a school to or from the L E A had to be 
treated as the provision of a new school In deciding appeals, the 
board was to have regard to the interest of secular instruction, the 
wishes of parents as to the education of children, and the economy of 
the rates, but existing schools were not to be considered unnecessary 
,lf the average attendance was not less than 30 
' 4 id Grant — Section 10 provided a new aid grant payable to the 
L E.A for the number of scholars in average attendance in schools 
maintained by them 

EducatiQn Committees — All councils having powers under the act, 
except, tfose having concurrent powers as to higher education only, 
were to establish education committees m accordance with schemes 
approved by the board of education All matters relating to the ex- 
ercise by a council of their powers under the act, except the power of 
raising a rate or borrowing money, stood referred to the education com- 
mittee Every scheme had to provide (1) for the appointment of a 
majority of the committee by the council, the persons so appointed to 
be already membeis of the council unless the council otherwise de- 
termine, (2) for the appointment by the council of persons of experi- 
ence in education, and. of persons acquainted with the needs of the 
various kinds of schools in the area of the council, (3) for the inclu- 
sion of women 

Expenses — All parliamentary grants were made payable to the L E A 
instead of, as previously to the managers The county council was 
to charge a proportion of all capital expenditure and liabilities, in- 
cluding rent, on account of the provision or impro\ement of any public 
elementary school, on the parish or panshes served by the school, Such 
proportion to be not less than one-half or more than three-fourths as 
the, coliiicU thought fit, The county council might also charge on the 


parishes benefited an\ expenses incurred in regard t(5 Education other 
than elementarj 

Endowments — The act introduced a new principle into th e admin 
istiation of endowments by directing tint thenUncome, so far as neces- 
sarily applicable for those purposes of a public elementary school for^, 
which the local authority were liable, be paid to that authonty for 
the relief of the parochial rate 

A number of Nonconformist ratepayers refused to pay the 
education rate on the ground that their consciences forbade their 
supporting the religious teaching in denominational schools , and 
their willingness to become subject to distraint and consequent 
inconveniences rather than pay the rates became the found ition 
of a widespread political campaign known as “Passive Resistance ” 

In Wales, where in the rural districts the schools were commonly 
Anglican while the population was Nonconformist, particular 
difficulties arose in administering the act in consequence of the 
hostile attitude of the county authorities Accordingly the gov 
eminent passed the Local Education (Local Authority Default) 
act, 1904, empowering the board of education, m the case of de 
fault by the local authority, to make payments direct to the man- 
agers of the school and to deduct the amount from the sums 
payable to the defaulting authority 

Supplementary Bills — When the Liberal party came into power 
again in 1906, Augustine Birrell, as president of the board of edu 
cation in Sir Henry Campbell Bannerman’s administration, intro 
duced a bill to amend the Education acts, 1902-03 with the ob 
ject of securing full public control of all rate-aided schools and 
the appointment of teachers without reference to religious belief 
The bill encountered strong opposition from Anglicans and Catho 
lies, it passed the house of commons by a large majority, but after 
unavailing attempts at compromise upon the amendments intro 
duced in the house of lords, the two houses failed to agree and 
the measure was lost 

Early m the session of 1908, Reginald McKenna introduced a 
bill containing a scheme for a new system of allocating the par- 
liamentary grant, and proposing to make Cowper Tempje teaching 
compulsory in all aided schools The bill was remodelled by his 
successor, Runciman, but in spite of negotiations with the Chuich 
party, no compromise was reached, and the bill was ultimately 
withdrawn by the government when m committee of the hou* of 
commons 

The Education (Provision of Meals) act, 1906, enabled local 
education authorities to aid voluntary agencies in the provision 
of meals for children attending public elementary schools, and in 
certain cases with the consent of the board of education to defray 
the cost of the food themselves 

In 1907 an uncontroversial act entitled the Education (Admin- 
istrative Provisions) act, besides dealing with various matters of 
technical and administrative detail, laid upon local education 
authorities the new duty of providing for the medical inspection 
of all children attending public elementary schools In connection 
with this act the board of education established a medical depart 
ment to advise and assist them m supervising local education 
authorities in carrying out their statutory duties m this regard. 
The whole departure was significant of the new sense of the 1m 
portance of hygiene and physical training 

Other noteworthy developments were the extension in the 
provision for mentally and physically defective children (see 
Blind, Training and Welfare of the, Deaf and Hard of , 
Hearing, Education of, Mental Deficiency, etc ), and a 
more definite organization of “after care” work, including the 
finding of employment for pupils on leaving school The act of 
1902, by placing secular education in public elementary schools 
under the control of strongly organized local education author- 
ities, enabled the board of education in the code of 1904 to abol- 
ish the last traces of the system of payment by results, bjf set- 
ting forth “a properly co-ordinated curriculum suitable to the 
needs of the children, with an indication of the relation which tttp 
various subjects of instruction should bear to each other, m place 
of the relatively haphazard list of possible»branches o*f knowledge 
which were formerly presented to the choice of individual sciools 
or authorities ” In the new code also the board for the first time 
endeavoured to state for the guidance of teachers and parents the 
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proper urn of Uie public elementary school laying stress upon 
that element of the training of character which the system of pay 
mcnl h} lesulls h id obscured The new spirit was strikingly mam 
festal in the volume ohSuggestions for the Consideration of 
Teachers, issued by the board of education m 1905 Apprehen 
sion of the true aims of elementary educ Uion led to a correspond 
ing dev clopment of instruction of a practical character, observa 
tion lessons and nature study being treated as a necessary element 
in the curriculum, while handicraft and gardening and domestic 
subjects (for girls) were encouraged by special grants Increased 
attention was bestowed both by the centnl and local authorities 
upon the problem of rural instruction (see Rural Education) 

\ccording to the official reLurns for 1907-08, the total number 
ol scholars on the registers was as follows council schools 
2,991,741, voluntary schools 2,566030, total 5,557,771, and the 
total attendance upon which grant was paid was 4,928,659 The 
percentage of actual average attendance to average number on 
the registers was 88 50% The parliamentary grant (England 
md Wales) for elementary schools, other than higher elementary, 
amounted to £11,023 433 

A large number of the old higher gride board schools (declared 
illegal under the Elementary Education acts by the judgment in 
the case of Rev v Lockerton in 1901 and legalized temporarily 
by an act passed for the purpose in the same year) were con 
verted into municipal secondary schools under the act of 1902 
In the succeeding years provision was made in the code for 
higher elementary schools of a specialized and technical type 
intended only for industrial districts In 1906, as the result of 
the recommendations of the consult itive committee, a new type 
01 higher element iry school was admitted for children over 12, 
corresponding generally to the Trench dcole prmaire supirieure, 
and liavmg “for its object the development of the education given 
in the ordinary public elementary school, and the provision of 
special instruction bearing on the future occupations of the schol 
ars, whether boys or girls ” (For subsequent history, see Central 
Schools f 

The total expenditure (exclusive of capital outlay) of the local 
authorities (1906-07) in England only, upon elementary educa 
tiojk including industrial and special schools, was £19,776,733, 
of which £10,408,242 was met by the ordinary parliamentary grant, 
and £8,930,468 was the balance required to be met by rates the 
difference being represented by receipts from various sources The 
average cost per child of elementary schools in England and Wales 
(including London) was £3 4s 10 d , and the average central grant 
(excluding grants for special purposes) at 41s , leaving 19s to be 
raised locally 

Training of Teachers — The training of teachers for the two 
great branches of public education, elementary and secondary re 
■spcchvely, eirlv became an important part of the gencia' adrrinu 
train e proDlem Sir Josliu 1 fitch pointed out that the full ippic- 
ci’tion 01 the importance of training Imgdn at the )o vci end of the 
social scale bhiitHeworta 11 d lumell m 18^6 urgid the necessitv 
of speci. 1 training foi t ic pnma,y teacher, and hoped to e 1 ibltsh 
sate training vollcge-. to supply this want, but the one col'egt u 
Battersea which was founded as an experiment w is soon Irins 
lerred to tht Nation il sociclv (the ‘National Society lor caucat 
mg the poor 111 the p-ncip’es 01 the Estaohshed Church ’ iounded 
in 1 Sul Before this Bell and Lancaster had made ai range 
meats 111 their model schools Tor the reception ot a few young 
people to learn the sys'em by practice Hie religious bodies jii 
E ngland, notably tht esiabli'iud church, proceeded to av ill tnem 
selves of the railuic of the central government ana a number of 
diocesan colleges for men and separate colleges tor women were 
gradually established In 1851 f ne British and 1 oieign School so 
erstyt (founded 1808) placed their institutes at tht Borough load 
and Stotkwtil, London, on a collegiate looung, and subsequently 
founded other colleges at Swansea, Bangor, Darlington and Saf 
Iron Waldgn, the Roman Catholic Church provided two tor 
women and-one for men and the Wesleyan* two one for each sex 
The. new provincial colleges of university rank weie invited by 
the educational department to attach normal classes to their ordi- 
nary course and to make provision for special training and suitable 
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practice in schools for those students who desired to become 
teachers Thus the residential colleges of the old type and the 
day colleges attached to institutions of university rank, were both 
subsidized by grants from the treasury, and regularly inspected 
As the need of special training for teachers became further recog- 
nized by the consideration of the same question m regard to 
teichers in higher and intermediate schools (Cambridge instituting 
m 1879 examinations for a teacher’s diploma, and other umversi 
ties providing courses for secondary as well as primary teachers 
and establishing professorships of education) the attitude of the 
board of education toward the problem* gradually became more 
and more a subject of controversy and of public interest, as m 
dicated by the clause m the act of 1899 providing for a public 
registration of qualified teachers and for the gradual elimination 
from the profession of those who were unqualified And mean 
while the increased solidarity of the National Union of Teachers 
(founded in 1870), the trade union of the teachers, brought an 
important body of professional opinion to hear on the discussion 
of their own interests r 

The question of preliminary education of elementary teachers 
reached a critical stage in 1909 The history of pifjbil teachership 
as a method of concurrent instruction and employment showed 
that it was, in its inception, something in the nature of a make 
shift, the ideal placed before local education authorities in the reg 
ulations of the board was the alternative system whereby with the 
aid of national bursaries (instituted in 1907) “the general educa 
tion of future teachers may be continued m secondary schools 
until the age of 17 or 18, and all attempts to obtain a practical 
experience of elementary school w'ork may be deferred until the 
training college is entered, or at least until an examination making 
a natural break in that general education and qualifying for an 
admission to a training college has been passed ” Under the 
revised pupil teacher system established by the regulations of 
1903, provision was made for the instruction of pupil-teachers in 
centres which as far as possible were attached to secondary schools 
receiving grants from the board of education under the regula- 
tions for secondary schools Accordingly, the result was to 
modify the old system in two ways , first by providing the alter 
native of a full course of secondary education, secondly by asso 
ciating pupil-teachership itself as far as possible with part time 
attendance at a secondary school (See Teachers, Training or ) 
One of the principal difficulties which confronted the state and 
the local authorities in their task of organizing an improved sys- 
tem of public education under the act of 1902 lay in the deficiency 
of training colleges in view of the increased number of teachers 
Moreover there was a widespread feeling that the provision of 
training colleges should he undertaken by the state as a matter 
of national concern Accordingly a new system of buildingjp-ants 
in aid of the establishment of training colleges w,a* instituted in 
1905 Tn n, 06 these gnu ts were rai-ed irom 25% to 75% 0* the 
cipit.il expenditure, but were hmiUd lo cuPcges provided bv I01.1I 
authorit cs A further difficuliv m viu or the mumcipaliz itioii 
of education arose fiom the faet that the majontv of the rest 
dernul colleges weie in the lunch of denominational trusts \ hicji- 
did not admit a con c cenic eliu e Under the presidency 01 
McKenna (1907), the bo-rd of education in legulations \hich 
cxcilea much eonroveisv, “with a view to throving open ’* far 
Us possible the advantage* ot a course of training in cc'lcgc* 
supported lnamli by public fund to uU studei ts v no aie qu 1I1- 
fica to profit bv it, irrespective of religious creed oi -ocul statu* ’ 
laid down thit the appiw ition of a candidate might m no circum- 
stance* be rejected on any religions giound, nor on the ground ol 
soi lal antecedent* or the like The *apu regulations prov lded that 
no nev t-aining colleges would be recognized except on term- of 
compliance 1 nh certain eonditio is as to f-eedom tiom denomina- 
tional restrictions or requirements The obligation as to religious 
cxenpi’on* rucr was limited to ;o f o ot the admission* 

I raining iacihties for secondary teacher* existed at Cambridge - 
as fui back as 1890, and the other univcr-ities later followed 
suit None the less, progies* was lar slower than in the ele- 
mentary -pherc, especially in regard to the men Mary head- 
masters, especialh in the public schools Mill beheved that the best 
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way was for the young master to play himself in With the head 
mistresses, on the other hand, training was more and more regarded 
as a sme qua non It is only fair to add however, that even with 
the men the pace accelerated 

The fear that a considerable part of the national expenditure 
upon elementary education was wasted for want of an effective 
system of continuative instruction to be given out of working 
hours to adolescents engaged in industrial employment led to an 
inquiry by the consultative committee of the board of education 
whose report (1909) recommended a reduction m the size of 
classes in elementary schools by the new staffing regulations of 
that yeai , an increase in handwork with a view to rendering the 
curnculum less bookish and more efficient as a training for indus- 
trial and agncultural hfe, and legislation to reform the system of 
half time attendance and raise the age of compulsory attendance 
to 13 and ultimately 14 They further recommended a super 
structure of continuative schools or classes at which attendance 
would be compulsory up to 17 under bylaws adoptive locally at 
the* option of the local education authorities In 1906-07 about 
21 per thousand of the population of England and Wales attended 
evening schools and classes inspected by the board of education, 
and grants amounting to £361 596 were paid for 440,718 regular 
attendants {See Continuation Schools ) 

The general progress in elementary education, great as it was 
in the years following the act of 1902, had been outstripped by 
that made in secondaiy education During that period there had 
been built up a liberal system of local scholarships and free places, 
amounting after 1907 to 23% or more of the pupils actually in 
the schools, providing a ladder from the elementary school to the 
secondary and thence to the umversity, including, as it has been 
shown the majority of future elementary teachers In addition 
scales of salaries had been introduced by many local authorities, 
the curnculum rendered far more flexible by the abolition of regu 
lations, the school life lengthened, and an imposing, though still 
incomplete, network of schools developed throughout the country 
By igio there were on the board of education’s grant list, 841 
secondary schools with 141,149 pupils, while m addition 87 schools 
were recognized as efficient, but received no grant 

1 910-14 — The penod of 1 910-14 was one of steady progress 
in education even if somewhat uneventful from the parliamentary 
point of view One noticeable matter in that sphere was the Ele 
mentary Education act of 1914 which renewed the act of 1899 
(Defective and Epileptic Children) in a more drastic form 
Another landmark was the board’s cncular on physical exercises 
in secondary schools, in which Swedish exercises were definitely 
laid down as the official form of physical training, similar recog 
mtion having already taken place in elementary schools and 
tranu#}g colleges But, in view of subsequent history, perhaps 
the most important event was m the realm of university education 
when m 1913 the report of the royal commission on London uni 
versity (qv), presided over by Lord Haldane, was issued, the 
commission having been appointed in 1907 One part of the report 
seriously threatened the existence of the external degree, a danger 
dater averted, but a still more important part of it dealt with 
the revision of the organization and government of the university, 
which formed the groundwork of a subsequent commission and 
parliamentary action 

World Wat I — During the penod of Woild War I all grades 
of work suftered The elementary schools lost many of their 
teachers, who were called on for military service The men’s 
training colleges were seriously depleted, and several were closed 
or amalgamated, while in the later stages of the war, the boys’ 
secondary schools lost practically all their pupils at the age of 18 
A large amount of the teaching was done by women who occupied 
positions usually held by men teachers Nevertheless, there was 
progress to chronicle In 1917 the board, which in 1914 had abol 
iShed all examinations for lower and middle forms m secondary 
schools, established tfce secondary schools council for co ordinal 
mg the standards of the remaining examinations in these schools, 
multiplicity of examinations, with considerable variety in stand- 
ard, having been in the past a serious flaw m English education 
1 {See Examinations ) 


Education Acts 1918 and 1921 — The men wh® returned from 
the front on the conclusion of the war had realized the need of 
education as a sme qua non to promotion from the ranks At the 
same time there had been forming a| hoVne a strong body of 
opinion in favour of insuring, as fir as possible against the inevi * 
table aftermath of postwar unemployment This opinion may be 
said to have focused around the report of the departmental com 
mittee on juvenile education in relation to unemployment which, 
appointed in 1916 reported in 1917, many of its suggestions being 
embodied in the bill of 1918 

The Education act of 1918, which was carried through by 
HAL Fisher, and which was re enacted, with most of the 
earlier acts, in consolidated form by the Education act of 1921, 
made a determined attempt to improve the state of things in 
England and Wales It aimed at the establishment ot “a national 
system of public education available for all persons capable of 
profiting thereby,” and the local authorities were called on to 
prepare schemes setting out the provision which they had made 
and proposed to make to this end The act effected important 
changes in regard to elementary education {see Elementary 
Education), including the power to establish nursery schools 
{q v ) for children between two and five years of age It raised 
the compulsory school age from 12 to 14 with power to the local 
authority to extend that age to 15 It abolished part-time attend 
ance, made provision for central schools for the older and more 
intelligent children in the elementary schools, and laid emphasis 
on physical training, enlarged facilities for recreation of all kinds 
and the social side of education The local authorities were to 
co operate in providing for the preparation of children for further 
education in schools other than elementary, and for their trans 
ference at suitable ages to such schools The act also dealt with 
the supply and training of teachers, and extended the duties and 
powers of the local authorities with reference to medical inspec- 
tion and mental deficiency and treatment, to secondary and con 
tinuation schools It removed the limit imposed on rating powers 
for education other than elementary • 

But perhaps the most novel feature of the statute was that 
which instituted a compulsory system of part tune education 
after the close of the elementary school period Young persons, 
between the ages of 14 and 18, were required to attend a continu- 
ation school for 320 hr in the year, unless able to claim exemp- 
tion under the act {See CoNTiNUArioN Schools ) Other move 
ments that grew out of this legislation, or received an added 
momentum from its presence on the statute book, were the 
Workers’ Education association and the movement for adult 
education (q v ) 

In 1920, for the first time in the history of Enghsh education, 
a national scheme of salaries for elementary and secondary teach- 
ers {see Secondary Education) was established under the chair 
manship of Lord Burnham, known thereafter as the Burnham 
scale Shght modifications were subsequently made in both pen- 
sioned salary schemes, but the general result of these reforms 
was to place the position of the teacher on a satisfactory footing, 
one direct outcome being the rapid growth of members on the 
teachers’ register that followed, largely through the efforts of the 
National Union of Teachers In 1920, also, the board started state 
scholarships to enable the talented chilclreg of parents with lim- 
ited means to proceed to the umversity Dropped during 1922- 
23, thev were revived in 1924, and the maximum number offered, 
m 1927 was 200 Moreover, during the same period (1918-22), 
the board published four reports of committees on modern lan 
guages, science, classics and Enghsh In 1922 the board issued 
a valuable circular on the possibility of co oidinating the lecom- 
mendations made in these reports with the claims of other subjects 

After ig22 education went through a period of slowing down g.nd 
consolidation, while at the same time a large amount ot official in- 
vestigation and research took place The financial uneasiness may 
be said to have started with tlfe seventh leport ot the Select Com- 
mittee on National Expenditure m 1920 which specially dealt 
with national education But the actual financial stress did not 
make itself felt until 1922 when, with almost dramatic sudden- 
ness, unemployment, hitherto at an insignificant figure, bounded 
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up in les- 'li ut si\ intmLhs to an abnormal height Among edu 
national developments the scheme for universal diy continuation 
schools (qv J was the first to suffer Unfortunately conceived as 
the prolongation of i general education they bee ime speedily un 
^popular with the pupils, parents and the general public Prnc 
tically the only schools that survived were the London ones A 
cert un number of these w ere sav td bv being pi teed on a v oluntary 
basis with a \ oeational bias md as such became increasingly popu 
hr 

In spite of the financial crisis elementary schools, scrondary 
schools unsvetsities and technical institutes of all Linds held their 
ground and even progressed though m elementary education, 
because of the falling off in the juvenile population from war 
causes the number of pupils showed i considerable decrease In 
second ary schools the numbers did not decline and there was a sub 
stantial increase m the number of pupils over 16 and in those 
doing advanced work The Burnham scale was extended to tech 
meal institutes (Tor the history of English universities during 
tins period wv Universith s ) (C Br,X) 

Dl aelopmaits Preceding and During IV arid Il'ar 11 — The Edu 
c ation act, ii) 0 6, provided for the rusing of the age of compulsory 
education from 14 to 15 years, though with exemption at 14 for 
beneficial employment ” The reorg mi/ation of the public ele 
mentary school into separate primaiy (5-11 years) md senior 
1 1 1—14 J divisions was given fresh impetus b> this act ind some 
fine senior schools were built or protected \ nitional campaign 
For phy steal education brought to a climax by the Phi sieal Tram 
ing and Recreation ict, w is m full swing A n ition wide modeini 
nation of ttehntejl education involving a capitil expenditure of 
>48 000,000 w is being planned 

Despite these signs of progress, the leathers were uneasy and 
ipprehensive The buildings in which many had to work were 
out of date and not infrequently in bad rep ur Their pay was poor 
and their status 111 soeiety equivocal Thousands of classes were 
far too large The second try school curriculum had in the en 
deavour to,meet modern requirements become a congested mass 
of unrelated ubjei ts 1 he clause* m the 1936 act exempting chil 
dren from attendance at school alter 1 \ it they found ‘ beneficial 
employment were felt to be a letrogricle step 

Tjjese and other complaints gave rise to a feeling largely in 
articulate that nothing less than a complete reorganization of the 
statutory svstem of educ ition was nectss iry The publication in 
Dec 1938 of the report of the consult ttive committee of the board 
ot education on Sicondnry Education, with Sputal Reference to 
Grammar Sclwoh and Pet Muttil High Schools (the Spens report) 
gave considerable impetus to this leelmg This, like the com 
mittees earlier report on The Education of the Adolescent (the 
Hadow report, ig-ffi), recommended that all varieties of post 
primary education should be regauied as secondarv education, 
and suggested, more controversially that this education should 
be conducted m three main tvpes of secondary sihool grammar, 
technical and modern — thus opening a wide dispute „ 

But by early 1939 reform projects were overshadowed by the 
gathering threat of w ir Q rhf>ol children , ere dong gas lna-k 
md ev icuaucn dr 11 idimmiLr'tors prawning e«ti.r >tes for air 
rid shelter On Mpt 1 njjty—thk. day the school lciv mg -ge 
wav t( , have been r used to < s — tbc C.ermsrs m ided I'ol md md 
Britam began to ev 'ei!t c ihildien from boi 1 40 hige ct ntrts ui 
"Population Will in 11 diys, 750000 vi hoot ch'lirLii and mmy 
‘thousands of younger ones were ti irisporttd into -uril districts 
As no bombing occurred, great I'umbei* quickly returned hone, 
by Christmas more than n tlf weiehaek During these momhs the 
public sjKen of education ,\as gnvejy disiugani/cd but bv the 
great efforts of udminislra'oi* teichers and voluntiry helpers 
ortter was restored W hen he iv v bombing began in Sepv igjo the 
ediKationtu services wcic generally so well prepared that the/ 
could evawath or improvise successfully it a moment’s notiie 

iVIuls the. authorities were cooing with the chaos caused ov 
evacuation, $ree movements of profound social signineance had 
their birth In Nov 1939 the go ernment hunched the service 
of youth by calling miff partnership the local education "milior - 
ties and the national voluntary youth organizations and offering 


generous money grants in aid of their joint efforts to provide 
educational social and recreative facilities for young people be 
yond compulsory school age Within three years an organized 
network of provision had coveied the country and the youth 
service thus created bv the end of World War II had become an 
integral part of the public system of education 

A complex of discontents brought to the surface mainly by 
evicuation and including significantly, widespread anxiety on 
the part of parents about their children gave rise early in the war 
to a demand — which spread rapidly’ — for radical and far reaching 
retorms m the public svstem of education The board of edu 
cation was not slow to take cognizance of this and m 1941 circu 
lated to interested bodies a comprehensive questionnaire Dur 
ing the following 18 months or so it received in answei more than 
100 detailed memorandums Most of these were published in 
pimphlet form or noted in the press, md public interest was fur 
thcr aroused and focused by numerous publiL meetings held ill 
over the country notably bv the Council tor Educ itional Advance 
foimed in 1942 by the Trades Union congress the National Unpm 
of Teachers the Workers' Education il jssocnlion and the Co 
operative society « 

Edueation Act n/44 — R A Butler who had become president 
of the boird ol education in July 1941, immediately entered into 
discussions with the numerous interests concerned with public 
education m England and Wales and exactly two vears later, after 
prolonged negotiations conducted by him presented to parliament 
the governments policy for postwar reform m a White Paper 
entitled Educational Reconstruction In Dec 1943 he introduced 
into parliament a bill to reform the law relating to education in 
England and W lies and on Aug 4, 1944, this became law as the 
Education act 1944 

This greit act the bulk of which came into operation on April 1 , 
1945) remodelled the public system of education by abolishing the 
previous division into elementary and higher education and or- 
ganizing it in three progressive stages pnmary (to age 12), sec 
ondary (i”-i8) and further, from the end of compulsory full time 
education onward, and by making it the statutory duty of the 
local education authorities to secure the provision of efficient edu 
cation throughout the three stages (previously the provision of 
elementary education only was a duty) The president ot the 
board of edueation who could only "superintend ” was made a 
minister with power to direct and control the authorities The 
act raised the age of compulsory full time education, first from 
14 to 15, and later to 16, as soon as practicable It established a 
system of compulsory part-time education (one day a week) 
up to age iS for all not in full time education 

Tuition fees vveie abolished in pnmary and secondary schools 
maintained by the public authonties All pnvate schools were 


‘nw. « ..u. ±j. m»u au 1Jt uy me idquiieu exira accommodation 

(HCD,X) 

SCOTLAND 

The Education (Scotland) act of 1872 set up elective school 
boards and vested in them the existing pansb and burgh schools 
A conscience clause, allowing exemption from religious instruc- 
tion, did little more than confirm existing usage. The school 
boards were left full liberty as to the religious instruction to be 
given In their schools, and in practice school boards universally 
adopted the Shorter Catechism, which was .acceptable to all de- 
nominations of Presbyterians The act made the school boards 
responsible for the supply of school accommodation, and intro- 
duced compulsory attendance By the act of igoi the ftge of 
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compulsory attendance was laised to 14, with provision for ex 
emption after 12 # 

A notable feature, historically, in Scottish education was the 
extent to which the parish schools supplied their best pupils with 
higher education Administrative changes under the code of 1903 
and later codes led to a remarkable development of higher-grade 
schools and departments, organized upon the lines of the higher 
primary schools of Trance “to continue a stage further, ’ said the 
report of the Scottish education department, “the general edu 
cation of that considerable body of pupils who, under new condi 
tions, may be expected To remain at school till 15 or 16 ” 

There was a gradual abandonment of individual examination as 
the basis for the payment of grants Elementary education was 
generally rendered free by the fee grants undei the parliamentary 
vote, and by the sums accruing under the Local Taxation (Cus 
toms and Excise) act of 1890 and the Education and Local Tax 
ation (Scotland) act of 1892 

The Act of 1908 — Certain additional powers were conferred 
upon school boards by the Education (Scotland) act of 1908, 
including powers to provide school meals, in outlying parts to 
provide mearfk of conveyance, or pay travelling expenses of pu 
pils or teachers, oi defray the cost of lodging pupils in convenient 
proximity to a school, to provide for medical inspection, and in 
the case of children neglected by reason of ill health or poverty of 
the parent, to supply food, clothing and personal attention Per 
haps the most noteworthy provision of the act of 1908 was that 
which enabled (not obliged) school boards to make bylaws re 
quiring attendance at continuation classes up to the age of 17 
It laid upon the school boards the duty of making suitable pro 
vision of continuation classes m the crafts and industries prac 
tised m the district 

The Scottish Education act of 1872 distinguished certain 
burgh and parish schools as "higher class public” or secondary 
schools The act of 1908 dealt m some detail with secondary 
education Secondary schools were distinguished from inter 
mediate, the former being defined as providing at least a five year 
course, the latter as providing at least a three-year course for 
pupils who had reached a certain standard of attainment in ele 
mentary subjects Intermediate schools were later abandoned 
and a three year advanced course from the ages of 12 to 15 was 
provided at primary schools, leading to the higher day school 
certificate A two-year advanced course led to the lower day 
school certificate The teaching in these advanced courses was 
partly practical, but included also morals and citizenship, music, 
drawing, English, science, mathematics and physical exercises 
It was the aim of the authorities to staff the advanced divisions 
with teachers as highly qualified as those in secondary schools A 
qualifying test at the age of 11 or 12 decided whether a child was 
to enter an advanced course or proceed to the secondary school 
But there were facilities for changing over at a later stage 

The Act of 1918 — By the Education (Scotland) act of 1918 
the machinery of the system of education was reorgamzed, with 
a large increase of expenditure, both national and local, which was 
.partly due to the transfer of voluntary schools to the public au 
thonties A scale of minimum salaries for teachers was drawn 
up in 1919 In 1920 the education department urged rigid 
economy, and there followed a reduction in salaries and staffs and 
an increase in the size ot classes In 1924 the restrictions were 
relaxed and there was a noticeable increase m educational activity, 
but in 1925 the urge for economy was again dominant 

The 1918 act swept away the system of parochial school boards 
Five large burghs, Edinburgh, Glasgow, Aberdeen, Dundee and 
Leith, remained separate educational areas (the number was re 
duced to four by the amalgamation of Leith with Edinburgh in 
1920) , elsewhere the area is the county, including the burghs 
within its bounds Electors to the education authorities were reg- 
istered local government electors, and voting was conducted on the 
principle of proportional representation School management 
committees, composed of representatives of the education authori- 
ties, parents, teachers, and others nominated by local bodies, 
had limited powers under the education authorities 

Education authorities were required to provide free primary, 
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intermediary and secondary education in all districts, but they 
could maintain a limited number of fee pajing schools and make 
grants to others No pupil, however, could be debaired from con- 
tinued education by inability to pay ^ees* and each education 
authority has a bursary scheme They were also empowered to « 
spend money on the provision of food and books for the children, 
and to give assistance to qualified persons attending the university 
or training college 

Nearly all the voluntary or denominational schools w ere trans 
ferred to the education authorities 111 accordance with the act, 
the teachers m such schools were appointed by the’ education 
authonty after being approved, with regard to character and re 
ligious belief, by the denomination concerned No child whose 
parents objected to his receiving religious instruction was thereby 
to lose any other advantage of the school Voluntary schools not 
transferred to the education authonty ceased to be eligible for 
grant from the education fund A national committee for the 
training of teachers, established in 1920 and elected by the edu 
cation authorities, controlled the former denominational train 
ing colleges 

The Act of 1945 — The Education (Scotland) act, 1945, gen 
erally applied to Scotland the provisions of the English Education 
act of 1944 (see above) (M M G , X ) 

UNITED STATES 

Religious Origin of Schools — Schools of America, as with 
the older European countries from which the early American 
settlers came, arose as children of the church From instruments 
of religion they gradually changed into instruments of the state 
The first schools in America were clearly the fruits of the Protes- 
tant revolts m Europe, and were set up by dissenters who had 
come to America to obtain a freedom in religion which they could 
not enjoy in their own lands The reformers had insisted upon 
the necessity of a knowledge of the Gospels as a means to per- 
sonal salvation, and the ultimate outcome was the creation of 
schools to teach children to read The early settlers in New 
England brought these ideas with them, and one of their first 
interests, after they had built their homes and churches and set- 
tled the civil government, was the creation of schools and a col- 
lege to advance learning m the new land and to provide a supply 
of literate ministers With practically all the early rehgious 
groups that settled in the central and northern colonies the educa- 
tion of the young for membership m the church, and the perpetu- 
ation of a learned ministry for the congregations, elicited senous 
attention Only in the Anglican colonies of Virginia and south- 
ward was this early interest in education largely lacking 

Three Attitudes — From the European background of the 
early colonists three attitudes toward education were estabhshed 
m the American Colonies These are of importance because they 
materially affected the development of education in the states 
dunng the early national period The first was the compulsory- 
maifttenance attitude of the Puritans of the New England colonies, 
who set up a combined rehgious and civil form of town govern- 
ment and by colony legislation in 1642 and 1647 established 
schools and ordered children to be taught to read and to be given 
instruction in religion Still earlier (1635) the beginnings of an 
English type of Latin grammar school Rad.been made at Boston, 
and the year following (1636) an English type college (Harvard) 
had been estabhshed by the same people at Cambridge, Mass . 
The laws of 1642 and 1647 are important, in part because for 
the first time m the English-speaking world a legislative body 
representing the state made education compulsory, and also be- 
cause what the Calvmistic Puritans of Massachusetts estabhshed 
m practice was later generally adopted by the different American 
states This distinctively Calvmistic contribution to* the qpw- 
world life was one of large future importance • 

The second attitude was what became known as the parochial- 
school attitude, and was best ^presented m Pennsylvama Unlike 
New England, no sect was in the majority in Pennsylvania, and 
church control by each denomination ratAer than geneial colonial 
action resulted There was no appeal to the state Instead, 
parochial schools were established m connection with the churches 
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and private pay* schools weie opened in the Jirger towns Under 
the- primitive conditions of the time the interest even in religious 
instruction often declined almost to the vanishing point and 
Pennsylvania and the'oth^r middle colonies finally settled down 
“■to the policy of leaving education to such private and parochial 
schools as cared to undertake it, a policy that was overcome later 
only after long and stubborn resistance 
The third attitude was what was known as the pauper school 
nonstate interference attitude, and was best exemplified by \ir 
ginia and the southern colonies Unlike New England these had 
been settleS by English who had come to America for gam rather 
than for religious freedom, and the lack of any strong religious 
motive for education naturally led to the continuation of English 
practices rather than development on distinctively colonial lines 
The tutor in the home education in small private and select pay 
schools, or education in the mother country* for the sons of the 
well-to do planters, with apprenticeship training and a few pauper 
schools for the children of the poorer classes consequently came 
to be the prevailing system, and as m the mother country educa 
tion was not considered the business of the state, nor did the 
church give any special attention to it As a result m Virginia, 
and the colonies w’hich followed its example, the English chantv 
school idea came to dominate such general education as was pro 
vided, with the apprenticing of orphans as a prominent feature 
The 17 th century was a period of the transplanting of European 
ideas as to government religion and education to the new Amen 
can Colonies and by the 18th century the three attitudes toward 
educational responsibility had been clearly established on Amen 
can sod deeply influencing subsequent American educational de 
velopment In time the first or New England Calvimstic attitude 
came to be the accepted Amencan conception, and the other two 
types were subordinated or eliminated Almost all the early 19th- 
century struggles to establish education m the states were battles 
between the upholders of these different attitudes 
Change in Character — During the 17th century little or no 
attempt at'adaptation or change m English ideas transplanted to 
the colonies was made With the coming of the 18th century 
there was a waning of the old religious interest, a tendency to 
create native institutions instead of copying those of the mother 
couiury the rise of a civil as opposed to a religious form of 
government, new interests m trade and shipping, a breakdown m 
the old aristocratic traditions and customs, and a dawning individ 
ualism — all of which tended to weaken the bold of the old 
religious influences and in dura the interest m the old type of 
schools and learning By 1750 the change in religious thinking 
had become quite marked, the New England religious town had 
begun to disintegrate, and a native type of district school and 
academy had arisen to threaten the very existence of the town 
grammar school By 1730, too, it was clearly evident that Euro- 
pean traditions and ways, manners and social customs, and types 
of schools no longer satisfied To the north this expressed itself 
in a tendency to modify all established educational institutions to 
make them conform more closely to Amencan thinking, to the 
south in a tendency to discard schools altogether There were 
many evidences, m education as in government, that the end of 
the colonial period was nqgr at hand and the Revolutionary War 
came as the culmination of a process of evolution which had been 
taking place for some time 

" Effect of the American Revolution —With the outbreak of 
the vai education ever} when, -ufi'acd »eriouslv Mom. of the 
rural and parochil schools closed or continued a mon. or le-s 
inte v| nute it exi=Unie In sonic of ll c n'ies md towns the private 
and charity schools continued to opjr itc, buL 111 others they were 
closed entirely, for tlic w.ir cngwia-ed the entrgits and re-ourci.s of 
the.penpk? of the n. herein Loloncs In New \orh uty then 
the seconddargest citv in the co miry p-ucticalh dl school closed 
with British occiiDancy and remained closed until liter Inc end of 
ths war Tl\p Latin gramm r schools a*'d academies often dosed 
from lack of. pupils, while the colleges were almost de'erted. 
Harvard and Kings, in particular, suffered grievou-ly, and sacri- 
ficed much for the cause of liberty. The period from the revolu- 
tion to the beginning of the national government (.1775-89; was 
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a time of rapid decline in educational advantages and increasing 
illiteracy among the people Meagre as had been the opportuni- 
ties for schooling before 1775, by 1790, except in a few cities and 
m the New England districts, they had shrunk almost to the vanish 
ing point 

A Half century of Transition — The first half century of 
America’s national life may be regarded as a penod of transition 
from the church control idea of education to the idea of education 
under the control and support of the state It required time to 
make this change Up to the period of the beginnings of national 
development education had almost everywhere been regarded as 
an affair of the church, somewhat akin to baptism, marriage, the 
administration of the sacraments and the burial of the dead 
Even in New England, which formed an exception, the evolution 
of the civic school from the church school was not yet complete 
A number of new forces — philanthropic, political, social, economic 
—now combined to produce conditions whj,ch made state rather 
than church control and support of education seem both desirable 
and feasible The rise of a new national government based r on 
the two new principles of political equality and religious freedom 
together with the rise of new economic conditions which made 
some education for all seem necessary for economic as well as 
for political ends, changed this age old situation 

Tor long the churches made an effort to keep up, as they were 
loath to relinquish their former hold on the training of the 
young The churches, however, were not interested in the prob- 
lem except in the old way, and this was not what the new 
democracy wanted The result was that, with the coming of 
nationality and the slow but gradual growth of a national con 
sciousness, national pnde, national needs, and the gradual develop- 
ment of national resources m the shape of taxable property, all 
alike combined to make secular instead of religious schools seem 
both desirable and possible to a constantly increasing number of 
citizens This change m attitude was facilitated by the work of a 
number of semiprivate philanthropic agencies, the most lmpor^nt 
of which were (1) the Sunday school movement, (2) the growth 
of city school societies, (3) the Lancastenan movement, and (4) 
the coming of the infant school societies 

Of these the Lancastenan movement was by far the most 
important because it, for the first time, made general education 
for all seem financially possible All at once, comparatively, a 
new system of teaching had been evolved which not only improved 
but at the same time tremendously cheapened education The 
new Lancastenan schools materially hastened the coming of the 
free school system in all the northern states by awakening 
thought, provoking discussion and accustoming the people to bear- 
ing the necessary costs which public education entail The city 
school societies, pnvately organized associations to provide edu- 
cational facilities in the cities, formed a connecting link between 
the Lancastenan schools and the publicly organized schools which 
followed 

Creation of the U S State School— By the close of the first 
quarter of the 19th century a great struggle for the creation of a 
senes of tax-supported, publicly controlled and directed, and non-- 
sectanan common schools was in progress, and the second quarter 
of the century may be said to have witnessed the successful con- 
clusion of the battle In 1825, always excepting certain portions 
of New England where the free school system had become tlior- 
oughlv established <=uch schools were only the distant hope of 
state men and reformers, m 1850 they were becoming an actu- 
alitv in every northern state The 25 years intervening marked 
a penod ot public agnation and educational propaganda, of many 
hard legislative hghts, of a struggle to secure desired legis- 
lation and then 10 hold what had been secured, of many bitter 
contests with chuich and pnvate-school interests, which felt that 
their vested rights were being taken from them, and of occa- 
sional referendums in which the people were asked, by vote St 
the poIL to adv ise the legislature as to whaUo do Excepting the 
battle tor the abolition of slavery, perhaps no question had ever 
been before the L b people for settlement which caused so much 
feeling or irou-ed ‘■uch bitter antagonisms 

To meet the arguments of the objectors, and to change the opin- 
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ions of a thinking few into the common opihion of the many, to 
overcome prejudice, and to awaken* the public conscience to the 
public need for free and common schools was the work of a gener 
ation It was likewise the work of a generation to convince the 
masses that the scheme of state schools was not only practicable 
but also the best and the most economical means of giving their 
children the benefits of an education, to persuade propertied citi 
zens that taxation for education was in the interest of both public 
and private welfare, to show legislators that it was safe to vote 
for school bills , and to overcome the general opposition caused by 
apathy, sectanan jealousy and private interests In time, how 
ever, the desirability of common free tax supported nonsectanan 
state controlled schools came to be evident to a majority of the 
citizens of the different U S states, and as it did so, the American 
state school free and equally open to all, was finally evolved and 
took its placp as the most important influence in the national life 
working for the perpetuation of U S democracy and the advance 
ment of the public welfare 

The Struggle for Public Schools — The problem confronting 
those interested in establishing state controlled schools was not 
the same in any two states though the struggle in many states 
possessed common elements, and hence was somewhat similar in 
character There were six strategic points in the struggle, which 
jnay be described briefly, as follows 

1 The Battle for Tax Support — Land endowments, lotteries, 
licence taxes, and rate bills were the favourite early means for 
raising money for school support The land endowments made 
by the early states and by the federal government to the new 
western states were looked upon as having large potential values 
The early idea was that the income from such sources would in 
time entirely support the necessary schools Later this idea had 
to be abandoned when it was seen how little yearly income these 
sources produced, and how rapidly the population of the country 
was increasing By 1825 it was evident to the leaders that the 
only* safe reliance of a system of state schools lay in the general 
and direct taxation of all property The cry that “the wealth of 
the state must educate the children of the state” now became a 
watchword, and by 1825 to 1830 the battle for direct taxation for 
education was joined in all the northern states except the four 
in New England where the principle had long been established 
The struggle was a prolonged and bitter one “Campaigns of edu 
cation” had to be prepared for and carried through Often those 
in favour of taxation were fiercely assailed and even at times 
threatened with personal violence Indiana and New York were 
the cntical battlegrounds, and referendums were taken In Ken 
tucky a long fight was waged to prevent misappropriation of the 
school fund and to secure a two mill (one fifth of a cent inUS 
curifeVy) tax The right of the state to tax for education and to 
compel the duplication of state aid by local taxation was seen 
to be the key to the whole problem of the creation of a state 
school system of pubhc instruction When this key position had 
been won, as it had been generally in the north by 1850, the 
process of evolving an adequate state school system became merely 
that of the further education of pubhc opinion to cover the new 
educational needs The development followed different hnes m 
different states, and probably no two states stood at the same point 
in the evolution of a system of school support Everywhere, 
thouglt, the New England idea of state support was accepted, and 
the New England co-operative-maintenance attitude was estab- 
lished as the common practice of the different states New Eng 
land Puritanism here made one of its greatest contributions to 
American life 

s The Bi'"lt to F‘im wte 'he P< ipei-Srboo' hb, — T" c home 
oi ihe p’uper i< bool idei was m che old central nd oe hci 1 
siate-- u mide no headw 111 the noilh ind the m 1 dciotr.'lic 
west would not toler uc 1 It- ir end-, «ert. tound in ot’g tlib o d 
alisLocianr 01 coincivame ehivsCs the nciu laxpaitr-. Inc =11 1 
porters of chuich sthpol-, and the prop.ietor. o f pro i*e .chooN 
1 arge numbers 01 tno e for wnon the piuptr ->rnooU eie in 
icndid would not br>nd ihcmse'- e*. a- paupLr- by ->e*-di'ig tl eir 
ehiluien to them, and tnosc who accepted the d\, it,ig^_ 0 leicci 
tor the sake ot their cli'dien, dc-pi->ecl Lie win TnnUy tie 
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battle to eliminate the pauper school idea began in *Pennsylvama 
in 1834 an d in New Jersey in 1838, and in each state a victory 
was won and a state system of schools created only after bitter 
fights in the legislature and at the pqjls * The idea continued 
some time longer in Maryland, Virginia and Georgia and at places • 
in other southern states but finally disappeared m the south 
with the establishment of state taxation and with the educational 
reorganizations following the American Civil War The rate bill, 
a per pupil charge levied on parents to supplement the public 
funds, lingered a little longer, the cities did away with it first, and 
by 1871 it had disappeared from every northern state and the 
schools of the nation were tax supported and entirely freed from 
the pauper taint 

3 The Establishment of Supei vision — The battle for taxation 
for education was also indirectly a battle to estabhsh some form 
of state oversight for the hundreds of systems which had giown 
up m each of the states The acceptance of state aid inevitably 
meant a small but gradually increasing state control To exercise 
this control found the states creating a series of school officers 
to represent the state, the enactment of laws extending state 
control, and a struggle to integrate, subordinate and reduce to 
some semblance of a state school system the great numbers of 
small community school systems The pivotal states in this 
struggle were Massachusetts, Connecticut, New York, Ohio and 
Michigan, and the pivotal point in the struggle was the attempt 
to control the local systems of school organization which had de 
veloped and spiead with time In most states the district system 
had run rampant, and an exaggerated idea as to district rights, 
district importance and district perfection had become common 
In Massachusetts, New York and Indiana, in particular, such sys 
terns had almost destroyed the schools The Massachusetts law of 
1826, requiring each town to appoint a town school committee to 
control the schools, the establishment m 1834 of the state school 
fund, and the creation in 1837 of the celebrated Massachusetts 
state board of education with an appointed secretary — a position 
held by Horace Mann for 1 2 years — marked the culmination of the 
struggle in that state Connecticut provided for a somewhat simi 
lar board m 1839, and Henry Barnatd became the first secretary 
Michigan and Ohio provided for a state superintendent of public 
instruction in 1837, and the other states soon followed thesPex 
amples From then on state supervision came to be regarded as 
an established principle, the work of the futuie being largely an 
elaboration of the work of Mann in Massachusetts and Barnard in 
Connecticut — two men who may be*said to have created state 
supervision in the United States 

4 The Elimination of Sectarianism — As long as there was little 
intercourse and migration, and the people of a community re 
mamed fairly homogeneous, it was perfectly natural that the com- 
mon religious faith of the people should enter into the instruction 
of the school With the coming of foreign immigration, which 
began to be marked after about 1825, and the intermingling of 
peoples in the cities, religious uniformity ceased to exist As 
necessity compelled the state to provide education for the chil 
dren, sectanan differences made it increasingly evident that thfe 
education provided must be nonsectarian in character The secu 
larization of education m the United Stages thus came about as an 
unavoidable incident m the development pi government arpong a 
people, and not as either a deliberate or wanton violation of the 
rights of the church The change to nonsectarian schools came* 
gradually Beginmng early in U S national history and in a way a 
sequel to a waning interest in religion, it was not until the 1840s 
that the question became at^all acute Then the fight was precipi- 
tated m both New York and Massachusetts at about the same 
time, and with about the same results Finally, to settle the ques- 
tion, state after state amended its constitution to fbrbijj s.ny 
division or diversion of the public school fund, t*nd*each new 
state when admitted made similar provision 

5 The Establishment of tlie High School — The schools estab- 
lished by the early states were almost entirely elementary, or the 
so called common schools The next Struggle came in ^n at- 
tempt to extend the public school system upward so as to provide 
a more complete education than the common schools afforded 
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The academy development, beginning about the middle of the 
18th century Cite Secondary EoucAnoN) had created a new 
type of secondary school that was semipubhc in control and more 
democratic in -character tljfin the town Latin grammar schools had 
'.been, and the development of the academy was marked during 
the first half of the 19th century In particular, this institution 
offered a much broader course of study than did the Latin gram 
mar schools, often was open to girls as well as boys, and aimed to 
prepare for practical life and for teaching insteid of merely for 
college One result of this development was a demand that the 
cities should establish free higher schools of a somewhat similar 
nature In 1821 Boston created what is regarded as the first 
US high school, and in 1827 M issacliusetts enacted a law 
requiring 1 high school in every town of 500 or more families, m 
which certain specified modern studies should be taught In 1835 
smaller towns also were permitted to establish such a school 
This law marked the real beginning of the U S high school as a 
distinct institution, formed the basis of all subsequent legis 
lation in Massachusetts, and deeply influenced development in 
other states 

Up to 1840 about a dozen high schools had been established in 
Massachusetts; and a similar number in other states The demo- 
cratic west soon adopted the idea and established high schools as 
cities developed and the needs of the population warranted their 
creation The struggle to establish and maintain these schools 
which New York and Massachusetts had undergone was repeated 
in every new state east of the Mississippi nver and north of the 
Ohio One of the most important of these conflicts came in the 
city of Kalamazoo, Mich This case finally reached the state 
supreme court of Michigan which, m 1874, handed down a deci- 
sion wluch deeply influenced all subsequent development It con- 
firmed the high school as an integral part of the common school 
system and affirmed that the voters might provide for the support 
of any kind of public instruction authorized by the laws of the 
state This decision ranks with the Massachusetts law of 1827 
as one of *he important milestones m the creation of the U S 
public high school 

6 The State Umverstty — During the colonial period of Amer- 
ican history nine colleges had been established Harvard in 1636, 
WiFam and Mary m 1693, Yale in 1701, Princeton m 1746, 
Pennsylvania academy and college in X7S3-SS. Kings (Columbia) 
m i754t Brown m 1764, Rutgers in 1766 and Dartmouth in 1769 
The religious purpose had been dominant m the founding of each 
institution, though there was a gradual shading off in denomina- 
tional control and insistence upon religious conformity after about 
1750 Fifteen additional colleges were founded before 1810, 
though the two dozen colleges then existing did not have, all told, 
more than 100 professors and instructors, and not more than 
$1,000,000 worth of property. All were small No one of the 24 
admitted women m any way to its privileges Fourteen more col 
leges were aoded before iSzo, alter which n great period of de- 
nominational cnortm ihc. founding of new colleges began, andflur- 
ing the next 40 yiars 196 new colleges were founded in the United 
btSjcs Though He federal government, beginning with Ohio in 
1803, lad given land to each of the new stale-* to help endow a 
seminary of higher learning within the state, of the 246 colleges in 
cxisteqfe bj i8fio only. 17 were state institutions 

In :8x6 the legislatiue of New Hampshue attempted to take 
•over Dartmouth college and make of it a state university, but 
was stopped from so doing, in 1819, by 4 decision of the U S 
supreme court which held that the clip rter of a college was a 
contract the obligations of which a legislature could not impair 
The effect of this decision was to give ’a new impetus to the statc- 
to extend their public school s> stem upward and to crown it with 
a syite unwersit} It was some lime, hov ever, before such insti- 
tutions became either numerous or important For long they re- 
mained much 'ike the denominational colleges about them — small, 
pqurly supported, and afflicted willf denominational and pobtical 
controversies Michigan was tue first of the slate univeisities to 
throw, off the m< ubus tf political and denominational control 
Opened in 1841 at A~n Arbor, Mich m 1852 it had a faculty of 
only six, 72 students and a single course of study, but by 1S60 it 
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had enrolled 519 students and its remarkable development as a 
state university had begun During the next two or three decades 
most other state institutions followed its example 

The Land grant Colleges (<7 v ) —In 1862 congress provided 
(Morrill act) for a grant of public land to each state to found a 
college of agriculture and mechanic arts The grant was accepted 
and such an institution was created in every state, 18 states added 
the land-grant to their existing state universities and combined the 
two institutions, three of the older states ( originally five) gave 
the grant to private institutions already established within the 
state, and the remainder established separate agricultural and 
mechanical colleges 

The financial returns from the land grants were disappointing 
but the educational returns were very large Probably no aid 
given by the national government to the states proved so fruitful 
as did these grants of land, and subsequently of money, for in 
struction in agriculture and the mechanic arts New and vigorous 
colleges were created (Cornell, Purdue and the state universities 
of Ohio and Illinois were examples) , small and feeble state Uni 
versifies were awakened into new life (Vermont and Wisconsin) , 
agriculture and engineering were developed as new learned profes- 
sions, and the states were stimulated to make larger and rapidly 
increasing appropriations for their universities, until the state 
universities largely overshadowed all but the best endowed of the 
old denominational colleges 

The Free Public School System — By the close of the second 
quarter of the 19th century, certainly by i860, the U S public 
school system was fully established, in principle at least, in all 
the northern states Much yet remained to be done to carry 
it into full effect but everywhere democracy had won its fight, 
and the American public school, supported by general taxation, 
freed from the pauper-school taint, free and equally open to all, 
under the direction of representatives of the people, free from all 
sectarian control, and complete from the primary school through 
the high school, and in the western states through the umves^ty 
as well, may be considered as a permanency in U S public policy 
and, with the state university, represented the crowning achieve 
ments of those who worked for a state supported educational 
system fitted to the needs of great democratic states Probably 
no other influences had done more to unify the American people, 
reconcile diverse points of view, eliminate state jealousies, set 
ideals for the people, and train leaders for the service of the 
states and the nation than had the academies, high schools and 
colleges scattered over the land They educated only a small 
percentage of the population, to be sure, but they trained most 
of the leaders who guided the U S democracy 

New Influences —Up to the close of the first third of the 19th 
century U S educational development was largely native, ,mdi- 
fied from time to time during the colonial penod by new ideas 
brought over from England and new plans as to organization from 
France Ine 1 evolution put an end to English influences, and 
the schools evolving afterward were those adapted to the needs 
of a new nat.on on a new continent They were distinctly of a 
home-pun variety It was not until the decade of the 1820s- 
that educational journalism in America had its beginnings, and not 
until a atcade later that it may be said to have got under way 
The first leil contact with what Europe had been doing came in 
iSnj through the publication m America of John Gnscom’s A 
Year m Europe, in which he described the schools of a number 
of European countries, and especially the schools and work of 
Pesta'ozzi A few other travellers published their descriptions, 
and in 1835 a translation of Victor Cousin’s Report on public m- 
sliuuion in Prussia was printed in New York The influence 
of this volume on the new constitution of Michigan, then being 
1 onnuhted, a as of great importance Both Calvin Stowe’s Report 
on Elementary Instruction m Europe, made to the legislature 
of Ohio in 1837, and Alexander Bache’s Report on Education fit 
Europe (1839), awakened wide interest Ip 1843 Horace M a n n 
spent some months in visiting European schools, and on his return 
reported at length on what he had seen 

The general results of these various observations by travellers 
and official Reports, extending over needy a quarter of a century, 
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and the work of the newer educational journals, particularly the 
work of Henry Barnard, were to give U S educators some knowl- 
edge of school organizations elsewhere They especially gave 
strong support to the movement, already in progress, to organize 
the many local school systems into state school systems, subject 
ing them to state oversight and control, they further stimulated 
the movement, already well begun, to grade and classify the 
schools in a more satisfactory manner, they helped to inaugurate 
a movement for the introduction of Pestalozzian methods to re 
place the wasteful individual and the mechanical Lancastenan 
plans which had for so iong been in use, and they gave material 
assistance to the few leaders m Massachusetts and New York 
who were urging the estabhshment by the state of professional 
training for teacheis for the educational service 
The training of teachers had been begun in the Lancastenan 
model schools about i8co, but the first regular teacher training 
school m America was estabhshed privately in 1823 at Concord, 
Vt by the Rev Samuel R Hall, as an adjunct to his work as a 
minister In 1827 New York state, at the instance of Gov 
De Witt Chnton, provided for teacher training in connection with 
a few of the academies of the state The training offered in all 
these institutions was entirely academic, as there was m Amenca at 
that time no body of professional knowledge to teach Practice in 
the work was obtained by teaching during the winter m the rural 
schools Hall, however, tried to tell his pupils how to organize 
and manage a school, and finally wrote out his ideas in a series 
of Lectures on Schoolkeepmg (1829), a little volume that con- 
stituted the first professional book on teaching to appear in Amer- 
ica in the English language In 1835, a Dr Julius, of Hamburg, 
Ger , visited Amenca and described to the Massachusetts legis- 
lature the Prussian system of elementary education and teacher 
training A state wide agitation for state traimng of teachers fol- 
lowed, culminating in the opening of the first state normal school 
at Lexington, Mass , in 1839, followed by another at Barre the 
sajap year, and a third at Bndgewater in 1840 New York state 
followed with a similar school in 1844, and Connecticut and Mich 
igan m 1849 By i860, 12 normal schools in nine states and 6 
private normal schools had been organized for the traimng of 
teachers (see Teachers, Training of) 

About i860, largely through Edward A Sheldon, of Oswego, 
N Y , the introduction of the new Pestalozzian procedures began 
Within a few years visitors from near and far came to Oswego to 
see the work of Sheldon and his teachers The “Oswego move- 
ment,” which he inaugurated, during the two decades following 
almost completely reshaped elementary instruction in the better 
schools of the U S The normal school came into its own, and 
teacher traimng by Oswego methods was generally adopted by 
educationists Between 1850 and 1880 new subjects of study 
were introduced in elementary education, the teaching of the older 
ones was revolutionized, and a new technique — a methodology — 
for instruction in each subject was worked out Where before the 
ability to organize and discipline a school had constituted the chief 
art of instruction, now the ability to teach scientifically took its 
.place as the prime professional requisite A new conception of 
the child as a slowly developing personality, demanding subject 
matter and method suited to his stage of progress, also replaced 
the earlier conception of the school With the addition of new 
ideas £S to the teaching of history and literature, which came in 
with the Herbartian theories in the 1880s, and manual training and 
home economics instruction, which began about the same time, 
the most important foreign contributions to the elementary school 
were made The kindergarten (qv), which reached the U S in 
the ’70s and became well established by the ’90s, also should be 
mentioned among the material contributions from foreign sources 
By 1900 the centre of gravity had been shifted from the sub- 
ject matter of instruction to the child to be taught The school, 
iq consequence, had begun to change from a place where children 
prepare for life by learning certain traditional things to a place 
where children hve life and are daily brought into contact with 
such industrial, social, community and real hfe experiences as 
will best prepare them for the harder problems of living which he 
just ahead These changes in character and purpose were largely 
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due to the teachings of John Dewey * 

Expansion of the High School —Though dating from 1821, 
the public high school up to about i860 had made little headway 
except in regions where New England peoplahad gone Ihe Civil 
War checked development for two decades, but aftei about 18SS m 
a rapid growth took place The old academics were replaced 
and the high school became the accepted U S secondaiy school 
Along with this rapid development — in number of schools, teach- 
ers and students — a marked change m the high school itself took 
place The couise of study, up to about i860 essentially a uniform 
book-study course of three years, after about 1880 wa» expanded 
so rapidly by the introduction of new subjects that it was soon 
lengthened to four years and subdivided into numerous parallel 
courses Entirely new types of high schools too, were created 
such as commercial, agricultural and manual arts, and out of 
this evolution came the so called cosmopolitan high school of- 
feung instruction in many different types of geneial and special 
framing With the enactment by congress of the Smith-Hughes 
Vocational Education bill (xgi 7) , giving aid to the states for 
agricultural, home economics and industrial education, a vasL 
system of vocational education, secondary and local m character 
but national in scope and purpose, began to be developed Thus 
the Amencan high school, as the result of a century ot progress 
and evolution, developed into a comprehensive system of sec 
ondary education which an increasingly large proportion of the 
youth of the land, of both sexes, attended Dav schools, night 
schools and continuation schools all formed a pait ot this sec- 
ondary school system 

University Expansion — Accompanying the expansion of the 
high school came a similar development of college and uni 
versity training From about 1885, when the state universities 
began to turn their attention to ser\ ing and advancing the welfare 
of the state, both university attendance and university revenues 
advanced by leaps and bounds Dunng the same period a number 
of new and important endowed university creations also made 
their influence felt Coincident with the rapid increase m students 
faculty, schools and courses, came the greatest number and 
amount of gifts of money ever made to aid higher education m 
any land The states, too, put millions of dollars into the equip 
ment and maintenance of these higher institutions, bekeviqft m 
them as the creators of advanced public opinion and as training 
schools for the future leaders of the state (See also Universi 
ties ) 

Educational Reorganization — beginning about 1910 an 1m 
portant reorganization of the upper years of the public school 
systems in the United States took place Instead of an edu 
cational organization consisting of eight years of elementary 
school and four years of secondary school, there was evolved 
a six-year elementary school dealing with the fundamental tools 
and skills, a three-year junior high school with a greatly enrichdTl 
course of study designed to meet the special biological and psycho- 
logical and social needs of young people in their teens, and a three- 
year senior high school planned for later adolescents This sub- 
stituted a 6-3-3 type of educational organization for the formqr 
8-4 type Few fundamental changes in educational organization 
were accepted more rapidly than this 

Another administrative reorganization was the extension up- 
ward of the public school system to include the 13th and 14th years 
of school hfe — the freshman and sophomore years of the tradi- # 
tional college A number of U S cities added these years to their 
public school system by orgamzing what came to be known as a 
junior college, thus making their public school system a 6-3~3~2 
school system • 

Lateral Expansion of the School, — Along with the vertical 
expansion of the public school system there was a^o a vast 
lateral expansion of the school Especially from about 1990 *was 
this a marked feature of U S educational work ’ Pedagogical , 
and intelligence testing revealed the need for differentiated in- 
struction, and this was met by the institution of flexible plans for 
grading and promotion and the organisation of Ungraded and 
special-type classes to meet many varying needs Classes Were 
organized for overage, non English speaking, deaf, bind, crippled, 
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tubercuhr, anaemic, speech defectives subnormals and other 
types of children in need of special attention and care The 
handling of disciplinary cases also called for the orgimzition of 
the ungraded room till opportunity school and the parental school 
' Industrial classes trade schools and special vocational and home 
making schools weie instituted for other children who could not 
profit by the bookwork of the ordinary school Adult instruction 
experienced a marked development Another aspect of the lateral 
expansion of the school was the attention given to problems of 
health physical welfare, playground work nutrition, abnormali 
tics child 'care, preventive hvgiene and p ircntal guidance and m 
fant welfare The school physician the school nurse the visiting 
teachei and the compulsory ittendance olheer all combined in 
service to the child not making propei progress in the regular 
school The school guidance counsellor was also added to help 
guide boys and girls into their tasks, and other advisers (deans) to 
help the youth of both sexes in handling their peisonal piolilems 
Education in America thus took on many new functions of a per 
sonal and public welfare ch iracter (E P Cu , X ) 

Federal Aid — The temporary dislocation of the U S educa 
tional system during the depression of the 1930s and the pressing 
need of trained civilian manpower led to increased financial aid 
from the federal government and to the assumption of extensive 
educational functions by almost every department of government 
'I his dev elopment was particularly marked in connection with the 
emergency programs which began in 1933 

Funds amounting to a total of about $22 000,000 were provided 
to keep schools open in many areas The Federal Emergency Ad 
mimstrition of Public Works (PWA) made grants for the con 
struction ind repair of educational buildings which up to 1937 had 
amounted to a total of $263,000000, supplemented by loans of 
$8s 000,000 Under the Works Progress (later Work Projects) 
administration (WPA) $250,000000 was spent for the repair of 
old buildings and the construction of new buildings for educational 
and community recreational activities The same administration 
under its emergency education program hired about 44 000 un 
employed teachers to give various types of part time education 
which enrolled more than 1,700 000 persons I11 Lhe schools books 
were repaired, libraries maintained and lunches provided m addi- 
tioir'to numerous other useful activities \ notable contribu- 
tion was also made by WPA 111 the support given for the establish- 
ment of nearly 1,500 nursery schools during the depression years 
and an increasing number during World War II to take care of 
children of working mothew in defense areas 

In 1934 a program of student aid was begun under the Works 
Progress administration and transferred m 19^5 to the National 
Youth administration (NY Aj Aid was given under this program 
to students who otherwise could not remain in high school or col 
lepe m return for part-time employment in the school ot on the 
campus or on woik of value to the community A veir before 
the student aid program was adopted the Civilian Conservation 
corps (CCCj was established as a form of work relief which Am 
bmed work with other forms of educational experiences at the 
eleijientarv .ccondarv and even college lex c\ \t "w -,mu ui ic 
oe oluc- .acuities 01 the iedci il governnien' 111 edunuon vux. 
conlimiLd with Pure. ->ed amnia lor 1 i^menon mil re Linh in 
'and grail coJcgcs, 10* urruuUu. j! tnd home Clohoi.vcs ixltn- 
aion work 111 rural are.s <md for vocitior d educitio.i .*110 \oci 
tionj lalubihtat on , 

World War II imposed new resooiisioilities, the m.ajo hmdcu 
o 1 wi ich wav assurnid by the tedertJ uov < mu ent 10 promote idu 
cation for defense Ir addition to the leaning of uimv nn nivv 
pcrsonml m colhgts, an extensive program lor the training of 
workers m industry and agriculture was 1 ndu taken in 1040 under 
the jhrc.uwi of [he U h office of er'ueat on and conunuid un'il 
June 1945,. During th'3 period provision w is made for the trim 
lig, 01 12,000^00 srudents .11 high schools special courses, colleges 
aiyf Lnneisitics Of this number, i,*oo,ooo men ind women aero 
trained in cottages and universities, some under the Engineering 
Science and Mmmgemen* Wai Ira mug program* (ESMWfi, 
some 111 special touisCs, others n ro-ouemtmn with lndu-iri" ion- 
eerns Ir tilling fur industry was provided for s,ooo,coo -ludei'tv 
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m 2,500 schools and for food production for 3,500,00 3 m 15,000 
farm communities Under the Lanham act, 1941 45, child care 
centres were established for children of mothers engaged in war 
industries Funds were also provided by the federal government 
for maternal and child health, foi welfare services for dependent 
and delinquent children and for medical care for crippled and 
handicapped children 

Despite the fact that the federal government during the depres 
sion and the years of World War II embarked on an extensive edu 
cational progiam in addition to the continuing program of sup 
porting education proposes for the development of a policy of 
federal ud to correct inequalities in the provision of educvtional 
opportunity continued to meet with resistance The opposition 
came in the mam from groups which insisted on the tradition of 
states’ rights and feared that federal aid might be followed by fed 
eral control m education While some -of the fund$ were chan- 
nelled through the state and local educational agencies t(S be ad- 
ministered by them under federal supervision of a general nature, 
others were administered directly by federal bureaus and agencies 

The crisis came to a head in 1941 with mountiryg criticism of 
the tendency on the part of federal agencies to administer dnectly 
the educational services provided under the programs for the 
Civilian Conservation corps and the National Youth administra- 
tion \s a consequence of this criticism, and also because of the 
entrance of the country into World War II, which demanded other 
methods for training youth, the CCC was discontinued in 1942 and 
the NYA in 1943 

Secondary Education — In no branch of education did greater 
uncertnnty and unrest prevail in the second quarter of the 20th 
century than at the secondary level The problems represented 
the accumuhtion of difficulties which had begun to manifest them 
selves at the beginning of the century An education devoted pn 
manly, but in U S history not wholly, to preparation for college 
entrance and based on an academic curriculum became the object 
of criticism and attack with the rapid increase in the numbe«of 
boys and girls in the high schools for whom the academic subjects 
appeared to be unsuitable The enrolments in public high schools 
rose from 2,494,676 in igao to 4,799,867 in 1930, bv 1935 they 
had increased to 5 974.537 and five years later to 7,113,282 By 
1 94 2-4 j the enrolments had dropped by nearly 1,000,000 to 6 1 22, 
066, partly because of war conditions and partly because of the 
reduced birth rate during the depression years They dropped 
further to 5,553 520 in 1944 but increased later, however, to about 
6 000,000 in the earlv 1950s 

The curriculum was broadened but mainly by the addition of 
new subjects more practical m character and without a general and 
integiatcd reorganization of the program The social and eco- 
nomic changes which took place m the period between World/Wars 
I and II, the increasing unemploy ability and unemployment of 
1 outh the shortage of teachers and the demands of the war years 
tended to focus attention on education and particularly on second- 
ary education The NYA brought out the importance of provid 
mg ud to students if they were to be enabled to continue their 
uhiv ii'on w hi k both tl 0 NYA and the CCC experiments em-' 
ph ivi/i<I the \ 1 lilt- 01 woik experience in the preparation of youth 
for idult lne 

1 10 >1 another point or view the demands of the war revealed 
evil 'in di ill 1 * in the 11 -ills of high school and college education 
Dilht'i'tii •. were emountued in recruiting military or civilian per- 
vonnel .'mi in udtou 'e miitery of the languages which were in 
dudid m the cuiinuiun of both high schools and colleges Be- 
.ort tin uitrince ol me country into the war, Adm Chester W 
Nuril/ Ire v -tfeiition to the fact that, owing to the lack of can- 
didne-, 101 'hi naval officers’ training corps and for commissions 
vho were sntaoly picpmd in mathematics, the passing mark m 
tnc ex unin itions had to lie lowered Finally, the results of a test 
on L ^ history given by 'lie New York Times to 7,000 students ltf 
lG colleges and universities indicated that tjiere was not only a 
lack of knowledge but wdespread misinformation about the sub- 
lect Uthoug.i consider a'de controversy was aroused about the 
vi liditv o' J e le-t Lhcre were many who showed concern about the 
results o' the investigation Several states— -Illinois and New 



Tersey foi* example— enacted laws requiring the teaching of U S 
history in all publicly supported institutions or for a specific num 
ber of years in high schools 

The criticisms of the work of the high schools from the point of 
view of the organization of subject matter were, however, either 
discounted or ignored, and the trend was set in another direction 
In 1940 the American Youth commission appointed a special com 
mittee to report on needed changes in the curriculum of secondary 
schools The committee m its report based its recommendations 
on the change in the character of the high school population, the 
different social origins and occupational interests of the students, 
the need of a program to meet the interests of the large majority 
and the fact that only a minority would continue education be 
yond the high school It pointed out that many pupils in high 
schools had reading ability of the fifth or even the fourth grade 
level, that many who were slow learners lacked either interest in 
subjects'found in the prevalent programs or proper motivation for 
study The committee concluded that the high school curriculum 
waS'generally inappropriate, that the conventional subjects — Eng 
lfeh, mathematics, natural sciences and foreign languages — needed 
to be re-examined, with less emphasis on the traditionally aca 
demic, and better adaptation to the interests and abilities of the 
students It yas recommended that the program of secondary 
^education should concentrate on English, social studies and work 
expenence 

This report was followed in 1944 by a more extensive report on 
Education jor All American Youth, prepared and published by the 
Educational Policies commission of the National Education asso 
nation Purporting to be a description of secondary education as 
it might be conceived to be 20 years later, the report was based on 
the assumption that the prewar pattern of education was “shat 
tered beyond repair,” that "the end of the war was the end of an 
epoch to which there could be no return in education or in any 
other aspect of life,” and that the tremendous pressure of the tra 
ditenal educational program stood in the way of refoim The 
types of programs that should be developed were illustrated by 
accounts of two hypothetical experiments — one in a rural and one 
in an urban high school, m courses extended by two years to in 
elude commumty institutes or junior colleges as a normal part of 
the reorganized system of education The traditional arrangement 
of the program by subjects would be replaced by “curriculum 
areas ” Thus, m the urban high school the curriculum areas would 
consist of “common learnings” (“to help students grow in com 
petence as citizens of the community and the nation, in under 
standing of economic processes and of their roles as producers and 
consumers, m co operative living in family, school and commu 
mty, m appreciation of literature and the arts, and in the use of 
the 53 *jglish language”), health and physical education, science, 
emphasizing methods, principles and facts needed by all students, 
vocational preparation including also preparation for college en- 
trance, and the development of individual interests — avocational, 
cultural or intellectual Corresponding programs would be de 
veloped for rural high schools The conventional subjects would 
appear in the new courses insofar as they would be needed to 
meet the common needs of youth, but they would be found “in 
unaccustomed settings” among the “common learnings ” 

Higher Education during World War II— The crises of 
World War II senously affected the status and progress of higher 
education m the United States In 1936 there had been a slight 
increase over the previous year of 6% in the enrolments in col 
leges and universities and of 9% in junior colleges This increase 
Was maintained until the outbreak of World War II A more 
Serious problem than that of enrolments, however, was the reduc 
tion m the income from investments of endowments and m the 
number of gifts The increased enrolments were due largely to 
the grant of student aid under the National Youth administration 
The shrinkage of income meant, op the one hand, curtailment of 
staffs, particularly amgng the younger members, despite the larges 
number of graduate students and PhDs available, and on the 
other, made it impossible to increase salaries and in many institu- 
tions compelled a reduction These conditions led to proposals 
for federal aid, Without leading, however, to definite action 


The outbreak of the war in Europe had an immediate effect on 
enrolments m institutions of higher education as a result of uncer- 
tainty m the political situation the increased opportunities for em- 
ployment and expectation of the draft ^EnPolmentff in 1940 were 
practically the same as in 1939, m 1941-4’ there was a definite* 
decrease of nearly 9% as compared with 1940-41 , the heaviest 
losses took place in tax supported institutions and in independent 
teachers colleges The distribution of students in the various 
fields of study showed a marked difference, the medical schools 
had the largest enrolments on record and engineering schools and 
scientific departments generally were attended by larger numbers , 
law schools were the worst hit by reduction m enrolments In 
1 943—44 total enrolments were 1,120 300 or i& c/ o less than in 1939 

The uncertainty as to the future of U S higher education which 
had begun during the depression years became still more aggra 
vated after Pearl Harbor For nearly a year there was no clear 
statement of policy from the government either on the status of 
students of draft age or on the use that might be made of colleges 
and universities for the war effort The leadership in higher edu- 
cation was assumed bv the American Council on Education, estab 
Iished during World War I to serve as a co oidinating agency in 
this field Two weeks after Pearl Harbor the Planning and Execu 
tive board of the council recommended the adoption of accelerated 
programs by colleges ind universities and emphasized the lmpoi- 
tance of continued education for able students to meet the future 
demands for physicians, dentists, engineers and other professional 
workers 

The situation became clearer in 1943, then the war and navy 
departments entered into contracts with 479 institutions to give 
instruction in some designated branch of the armed services — en- 
gineering, aviation cadets, WACs, basic training, personnel psy- 
chology, language training, premedical studies, meteorology, chem 
ical warfare, basic medical sciences and medical, dental and 
veterinary training The candidates for the army specialized 
training programs (AS 1 P) were enlisted men selected by classi 
fication and personnel officers The basic program mcftided Eng- 
lish, history, mathematics, physics and chemistry in addition to 
specialized studies On completing the courses students were rec- 
ommended for admission to officer candidate schools or were as- 
signed for immediate service A similar system was established 
by the navy in the V 12 courses At the same time a more liberal 
Selective Service policy was adopted for students in preprofes 
sional and professional courses, such as agriculture forestry, phar- 
macy, optometry and in internships, provided they received cer- 
tificates of competence from the institution attended and showed 
promise of completing their studies successfully by July 1, 1945 
In Feb 1944 the war department announced that the ASTP would 
be partially discontinued, only 35,000 out of 145,000 students 
were retained in medicine, dentistry and engineering, and mors 
than 300 institutions were affected (See also Universities ) 

* (I L K , X ) 
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PRANCE 

Early Stages of PubHc Education — No historical sketch of • 
French education can ignore the great Catholic religious educator 
of the 1 8th century, Jean Baptiste de la Salle, the founder of Les 
Fr&res de la doctrine chretienne, commonly known as the “Chris 
tian Brothers " The brothers were not merely pioneers of elemen 
tary education, they may also be regarded as the originators of 
higher primary instruction Under the restoration thfy upheld 
the method of simultaneous teaching against the partisans of the 
mutual (or monitorial) method, successfully demonstrating the 
superiority of the trained teacher # V 

The Revolution. — The constitution of 1791 decreed that pri- 
mary instruction should be compulsory ftnd gratuitous In. this 
as in much else the Revolution was powerless to do more than 
enunciate general principles which it left for later generations, in 



98 , 6 ' EDUCATION, 

the pieseiit fiiftmce after the lapse of neirly a century, to cariy 
lrfto effect 'I rue to Us theories of individualistic liberty, the Rev 
olution admitted hbertv to teaching Napoleon on the other 
hand by the lav of i*8o6f centralized all forms of education m one 
official teaching body under the name of the Imperial university, 
thus securing a monopoly of teaching to the state 

Under the Restoration education fell inevitably under the con 
trol of the church but under the Liberal monarchy Francois 
Guizot in 1833 passed a law which laid the foundations of modern 
primary instruction, obliging the communes to maintain schools 
ind pa> the teachers It is also to the credit of Guizot as an educa 
tional reformer that he perceived the necessity for the higher pn 
mary as distinct from the secondare school The higher primary 
schools which he founded were unfortunately suppressed by the 
Lot Falloux, then restorition constituted one of the great positive 
services rendered b> the third republic to the cause of popular 
education 

Loi Falloux —The Lot Fallow of 1850, passed by the second 
republic under the influence of the prince president, is chiefly 
memorable for its restoration of the hbertv of teaching, winch in 
i Catholic countrv means m effect free scope for priestly schools 
This law also made provision for separate communal schools for 
girls, for adult classes, and for the technical instruction of appren 
tices In 18^ Trance was divided for purposes of educational ad 
ministration into 16 academies, each administered by a rector with 
an academy inspector under him for each department 

Ihe ministry of the well known educationist, M Duruy (1863- 
69) corresponding to the period of the Liberal empire, rendered 
primary schools for girls obligatory in communes of more than 
500 inhabitants Duruy also provided for the introduction of 
gratuitous instruction at the option of the commune 

Organization by the State — The task of educational reform 
imposed itself upon the republic by a twofold necessity The wars 
of 1866 and 1870 were victories for the Prussian schoolmaster 
and aroused western Europe to the national importance of popular 
education* 1 For Trance the reform ol popular education was an 
essential part of the work of national restoration Tor the repub- 
lic, too, menaced by older and hostile traditions, the creation of a 
national system of education inspired by its own spirit was an es- 
seffiial condition of the permanence and security of its government 
and the social ideals of which that government was the expression 
Hence the energy with which the republican state addressed itself 
to the organization of primary instruction, “obligatory gratuitous, 
secular ” * 

By the law of June 1, 187S, there was imposed upon the com 
munes the obligation of acquiring their school buildings, and as a 
grant m aid a sum of £2,400,000 was set aside for this purpose by 
the state In 1S79 a law was passed compelling every' department 
•to maintain a training college for male and female teachers re 
spectively The two higher normal schools of Fontenay and St 
Cloud were also founded to supply the training colleges witji pro- 
fessors Dunng the same period, among other certificates or pro 
fessional diplomas, there were established the certificat d’aptitude 
*pidagagtque, which qualified probationer-teachers (stagiaires) for 
appointment as teachers m full standing (titulaires), and the cer- 
tified d’apUtude for primary inspectors and heads of normal 
schools The law June 16, 1881, rendered obligatory for all 
teachers whether public or pri.ate the brevet de ccpac IS Itwas 
*oi nd, however, lmpiact'crhle to carry this law 11 to lmmedhtc 
effect though conditions hid impioved 

The Jaws making pninaiy tduc ition giatuiraus compulsory ind 
secular are mdissolublv 1 donated vyth the name of Jules 1 erry 
The law of June 16 1881 abolished fees m all p-imarv school-, and 
framing colleges, the law of 1882 established compulsory attend- 
ancev ana hnallv tnc law of Oct 30, i8S6, enacted that none but 
lay persms Should teach in the public schools, and abolished m 
,t{>ose schools all distinctively religious teaemng In the bovs’ 
Scnools members of religious communities were to be displaced 
within five years but m girls' schools the religicuses might remain 
1 11 death or resignation'* The taw 01 Aug 9 1936, made education 
compulsory to the age of 14 

Moral In* tructlon,— Religious teaching was replaced in the 
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state schools under the Feiry law by moral instruction accoiding 
to official curricula In regard to the character of this instruction 
it would seem to have shifted from a Kantian mainly to a socio 
logical basis Roman Catholic opinion was at least not unanimous 
in regarding the "lay” or neutral school as essentially or neces 
sarily antirehgious, and plainly there was no inherent reason why 
the neutrality should not be a real neutrality, but with the relations 
between the Catholic Church and modern thought in France the 
influence of the normalist teachers was in fact to be antirehgious 
and moreover no system of independent moral doctrine, whether 
based upon a priori or inductive reasoning could be acceptable 
to the Roman Catholic Church In whatever degree the blame 
might be rightly apportionable between church and state, the fact 
is that the two found themselves in acute conflict It may be that 
the mischief would have been mitigated had more moderate coun 
sels prevailed at the time of the Ferry* law, and hgd the church 
been willing to accept (as the republic might have been -falling to 
concede) nght of entry for the clergy mto the schools In the 
meantime the religious difficulty in the schools divided the nation 
into two hostile camps ( les deux Frances, as a S^iss Protestafit 
writer put it) in the shape of the state secular schools on the one 
side and the private religious schools on the other 

Secondary Education — In proceeding to sketch the French 
sy stem of higher primary and secondary schools, it may be ob 
served that European systems of higher education were generally 
framed upon the view that secondary education is a training com 
plete in itself from the preparatory stage to the university , with 
aims and ideals of general culture which differentiate it radically 
and at the very outset from education of the elementary type On 
the other hand, in the United States, the view prevailed that the 
secondary school must be complementary to the elementary school, 
m which even the elite must receive their preparatory or elemen 
tary training At any rate, down to the reform of 1902, which will 
presently be explained, the French system could be regarded as a 
tvpical and even extreme example of the European theory tie 
consistent as this might seem to be with the broader principles of 
democracy A further breach was made in the theory by an aug 
mentation m the number of scholarships following World War I 
and by an experiment to amalgamate m country districts small 
secondary day and higher finishing schools 

Higher Primary Schools — The aim of the Scales pnmaires 
superieures was to fill the void which must otherwise exist for those 
needing a higher education than the primary school could give 
Throughout the organization of primary education the French kept 
steadily m view the danger of creating an intellectual proletanat 
Nous pottrmvons la culture gSnSrale du caracthre et de I’esprtt, 
mats nous cherchons en meme temps d orienter I’enfant vers la vie 
pratique, says an official report The aim of the higher pftfnary 
school was to continue education in this spirit up to the age of 16 
so as to prepare the scholar to take an honourable place m the 
higher ranks of skilled industry In 1942 the Scales pnmaires 
supirteures were replaced by the colleges modernes (modern 
schools) 

LycSes, Classical Schools and Modem Schools —French secona- ‘ 
ary education for boys is given in the lyciles, which are first grade 
schools maintained and controlled by the state, in the so-called 
classical schools maintained by the municipalities, and m the coU 
l&ges modernes mentioned abov e 

Stcondrry Eduction hr GiWr— The foundation of second- 
ary «chools foi girh was 111 its vv<iv one of the most notable 
achievements of the thua repuohc It was inaugurated by the 
law of Dec -2 iSqo, called aftei its author, La Lot Camille SSe 
At first the curricula were different irom those of the boys, and 
the course of study was only five years There were no ancient 
Unguagcs and mathematic*. ne*e not carried to so high a pitch as 
m the bovs* lycecs After 1942 there were three types of establish- 
ments the same as for bovs (see above) rf 

• Private Secondary School*— Until the passing of the Waldeck- 
Rousseau Lws prohibiting religious associations, the number of 
pupils m the state .erondary schools and the private secondary 
schools were approximately equal the g*eat majority of the latter 
schools being in the hands oHhe religious orders The Waldeck- 



Rousseau Jet was passed on July i, igor, and in 1904, under M 
Combes, the religious schools were suppressed by law Some man 
aged none the less to maintain their ground Under the heading 
, of the private secondary schools should be mentioned Honoris 
causa, l’ecole des Roches founded by M Demolins (author of A 
Quoi tient la superionte des Anglo Saxons) and Le College de 
Normandie, founded by M Duhamel, a former French master at 
Harrow school, England The Waldeck Rousseau act also caused 
a temporary decrease in the number of pupils m the religious ele 
nientary schools „ 

Secondary School Curriculum — In 1902 reforms were made 
in the curriculum Article 1 of the decree of May 31, 1902, co 
ordmated with primary education so as to constitute a contmua 
tion of a course of primary studies of a normal duration of four 
years The decree went on to provide for a full course of second 
ary studies of seven years’ duration, divided into two cycles of 
four an<? three years respectively In the first cycle thfi scholar 
had two options In section 1 Latin was obligatory and Greek 
optional from the beginning of the third year ( classe tv ) In sec- 
tion 2 there w$s no Latin At the end of the first cycle the state 
granted a certificat d'&tudes secondaires du premier degri In the 
second cycle one of four courses might be taken section 1 with 
Latin and Greak continued the old classical education, section 2 
• With Latin and modern languages corresponded to the German 
Realgymnastum, section 3 with Latin and science, and section 4 
with modern languages and science to the Oberrealschule The 
baccalaureat, or secondary school-leaving examination, conducted 
by the university, was adapted to all the courses on the principle 
that courses of study of equal length, whether classical or modem, 
literary or scientific, were entitled to equal advantages 

In 1923 the minister of public instruction, M L6on B6rard, de 
cided to abolish the four alternative sections and make Latin com 
pulsory for four years and Greek for two, for all secondary pupils 
The course in science was to be the same for all pupils, and it was 
onlj>wi the year before the baccalauriat that the pupil could choose 
between classics and a modern course The Berard reforms con 
siderably lightened the timetable by cutting down, above all, the 
mathematics, and simplified the overelaborate choice of studies, 
but the proposal of classics for all roused the most violent opposi 
tion A change of government made it easy for M Hernot — the 
new minister of public instruction — to re establish the modem 
Latinless course, but the others were not revived Henceforth 
the pupils had a choice between classics and a modem course, but 
» whichever they chose, for two-thirds of the timetable in such sub- 
jects as French, history, geography, etc , they were taken together, 
though the system met with a good deal of criticism 

Technical Schools, — A certain number of technical schools, 
formssly under the ministry of commerce, were brought under 
dependence of the ministry of public instruction They included 
six national professional schools, six ecoles nationales d’arts et 
m&tiers, higher schools of commerce and icoles pratiques de com- 
merce et d’mdustne, as well as commercial and technical courses 
There was also a network of institutions and schools run by the 
' ministry of agriculture, from the national agricultural institute 
of Pans, and the national schools of agriculture at Montpellier 
and Rennes, down to the fermes-icoles and the icoles pratiques 
d’agnculture (C Bk , X ) 

GERMANY 

Latin Schools — Martin Luther’s famous letter to the German 
municipalities in 1524 urged upon them the duty of providing 
schools and upon parents the duty of sending their children to 
school An attempt to carry this into effect was made by the 
electoral government of Saxony which issued in 1528 an ordinance, 
drawn up by Melanchthon, providing for the establishment in 
every town and village of Latin schools, for the Protestant re- 
foftners were solidly m favour of classical education It is, there- 
fore, all the more remarkable that the ordinance issued by the. 
elector of Wurttemberg in 1559 represented the first systematic 
attempt to provide both elementary and higher education direct 
mg the establishment of elementary schools throughout the coun 
try and of Latin schools (or Parttcularschulen) in every con- 


siderable centre of population These promising btginnmgs were, 
however, brought to nought 111 the troublous times of the Thirty 
Years’ War, and by the desolation and national decadence which 
that calamity brought in its tram Th^ permanent* and positive 
value of Luther’s pronouncement of 1524 lies not so much in its • 
direct effects as in the hallowed associations which it established 
for Protestant Geimany between the national religion and the 
educational duties of the individual and the state Thus, doubt 
less, was created that healthy public opinion which rendered the 
principle of compulsory school attendance easy of acceptance in 
Prussia at a much earlier date than in England State mterfer 
ence in education was almost coincident with the nse of the Prus- 
sian state In 1717 Frederick William I ordered all children to 
attend school where schools existed This was followed in 1736 
by edicts for the establishment of schools in certain provinces and 
by a royal grant of 50,000 thalers for that purpose in the following 
year In 1763 the Landschulreglement of Frederick the Great laid 
down the broad lines upon which the Prussian state thereafter 
proceeded, asserting the principle of compulsory school attendance 
Karl Wilhelm von Humboldt — It was not until after the 
disaster of Jena (1806) that any effective reorganization of the 
educational system was earned out One of the first acts of the 
minister Baron vom Stein m 1807 was to abohsh the semi- 
ecclesiastical Oberschulkollegmm, and to place education under the 
ministry of the intenor with Karl Wilhelm von Humboldt (go) 
at the head of a special section Humboldt’s policy m second- 
ary education was a compromise between the narrow philological 
pedantry of the old Latin schools and the large demands of the 
new humanism of the period The measure introduced by Hum- 
boldt in r8ro for the state examination and certification of 
teachers checked the then common practice of permitting unquali- 
fied theological students to teach in the schools, and at once raised 
the teaching profession to a high level of dignity and efficiency 
which of itself sufficed to place Prussia in the forefront of educa- 
tional progress It was due also to the initiative of Humboldt 
that the methods of Pestalozzi were introduced into th? teachers 
seminaries, through them to vitalize the elementary schools To 
the period of the national struggle belong the revival, 1812, of the 
Abitunentenexamen (the school-leaving examination) which had 
fallen into abeyance, and the institution about the same timlTof 
the local authorities called Schulvorstdnde for the country and 
Schuldeputationen for the towns 
Though the period which succeeded the peace of 1815 was one 
of political reaction, the work of administrative organization was 
carried on by defining the duties of the Provtnstal-Sckul Kollegwm 
and the Regterung In 1834 an important development was given 
to secondary education by making it necessary for candidates 
for the learned professions, as well as for the civil service and for 
umversity studies, to pass the leaving examination of the Gym » 
nasten Thus through the leaving examination the state held the 
key to the liberal careers, and was thereby able to impose its own 
stanaard upon all secondary schools 
Administrative Machinery — In connection with the Kul- 
turkampf, or struggle between the state and the Roman Cathokc 
Church, the Schulaufsichtsgesetz of 1872 reasserted the absolute 
right of the state alone to the supervision of the schools Never- 
theless the Prussian system remained both for Catholics and 
Piotestants essentially denominational All schools, whether ele- 
mentary or secondary, were Evangelical, Cathohc, Jewish or ' 
mixed In the elementary sphere, m particular, recourse was only 
had to the mixed school (Smultanscfmle or pantabtsche Schule ) , 
where the creeds were so intermingled that a confessional school 
was impracticable In all cases the teachers were appointed with 
reference to religious faith, religious instruction was given in 
school hours and inspected by the clergy Under the mifustqjnum 
in Berlin stood the Provmztal Schul-Kollegmm , the 'chairman of 
which was the Ober-Prasident of the province, composed of four 
or five Rate or councillors, generally selected from tjje directors* 
of Gymnasien This body was concerned mainly with higher 
education *• 

Each province was divided fpr purposes of general adnunig , 
tration into two Regierungen or governments, and m each gov- 
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ernment there jvas a section consisting of three or four Schuhate, 
which contiblled the elementary schools This council was usually 
recruited, from the ranks of directors of training colleges and 
from the inspectorate Jhe Rtqierung was divided into Kruse 
or districts, and in eich district an administiative offacer, called 
the Landrat, represented the government The Landiat was con 
cerned with the provision and repair of elementary school build 
mgs , for internal organization, the elementary schools were under 
the KreisschuhnspcLtor 

In the Protestant districts the inspectors often were Evangelical 
clergymen, but later inspectors with pedagogical qualifications and 
the status of full go\ ernment officials were appointed For every 
school there wis a local inspector (Ortsscludmspektor) , usually 
the clergyman of the parish, who discharged the duties of local 
manager and correspondent 

The official classification or grading according to the type of 
curriculum of secondary schools in Prussia (and throughout Ger- 
many) was very precise The following were the officially recog 
nized tv pes of the period (I) Classical schools (i) Gymnasium, 
with nine > ears’ course, (2) Proqymnasium with six years’ course 
(II) Modern schools (1) with Latin (semiclassical) — (a) Real- 
qymmsmm (nine years’ course), ( b ) Real pro gymnasium (six 
years’ course), (2) without Latin (non classical) — (a) Oberreal- 
schule (nine^ears’ course), (6) Realschule (six years’ course) 

The differentiation between the types was the result of a nat- 
ural educational development corresponding with the economic 
changes which transformed Prussia from an agricultural to an in- 
dustrial state The classical schools long retained their social 
prestige and a definite educational advantage in that their pupils 
were alone admissible to the universities From the foundation 
of the empire (1871) the history of secondary education was 
largely concerned with a struggle for a wider recognition of the 
work of the newer schools The movement received a considerable 
impetus by the action of the cmperoi, who summoned a school 
conference in 1890, at which he criticised the Gymnasien as lack 
ing a national basis “It is our duty to educate young men to be- 
come young Germans and not young Greeks or Romans ” New 
timetables were framed in which the hours devoted to Latin were 
considerably reduced and no pupil could obtain a leaving certificate 
without a satisfactory mark in the mother tongue The results 
satisfied neither party and the reform lasted only a single school 
generation In 1900, after a second conference, equality of pnvi 
leges was granted to three types of schools, subject to certain 
reservations— the theologieal faculties continued to admit only 
stpdents from classical schools, the pupils of the Oberrealschule 
were excluded by their lack of Latin from the medical faculties, 
but in so far as Latin was required for other studies, such as law 
or history, it could be acquired at the university itself 
n Although the official programs were binding on the schools, their 
rigidity was not absolute, experiments were possible, but they 
were carefully supervised It was thus that the modifications of 
the classical school program known as the Frankfurter system 
came ipto being, after a, similar experiment had been tried at 
ftJtona The chief innovation — and there the two schemes agreed 
— was the postponement of the beginning of Latin to Unterteitia 
and the introduction of Fjench as the first foreign language This 
enabled parents to dafpr their decision as to the form of their 
son’s education until he was about 12 vears of age 
- A iiirther 1 1st mu of the willffif-nrs- ol die luthoritica to 'anc- 
hor reason lblc changes was seen in ll c per m «.joii accorded to 
certain schools Lo viry the course of study 111 tin. top tl i c sl\ is 
a prepaialmn lor ihc ireedom 01 choice ot the tinners tv 

Girls’ Schools. — In Prusvi. as e'sewhere, the higher educilion 
or gills lagged far btnind Lhat ol boys and rccu ed little attention 
frqjn.the*fctatc or municipality except a o f,<r as ‘he sen ices 01 
, women tgacbers were needed in the elementary schools Thus 
it came about that in Piussip secondary schools lor girl- were dealt 
with administratively as part of the cleirentarv school svstem 
After the establishment 0. the empire a confercice 01 directors 
and teachers of these sdioo's was held at Wcirair and put forth 
a reasoned piea tor better organization and improved statu- I he 
advocates 01 reform, however, were not at unity in rheir aims. 
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some wished to lay stress on ethical, literary and aesthete training, 
others on intellectual development, and claimed an equal share in 
all the culture of the age But even in the schools the women 
fought an unequal battle, for all the heads and a large part of the 
staff were men usually academically trained The women con- 
tinually demanded a larger share of the work, and this was se 
cured by the establishment of a new higher examination for 
women teachers University study though not prescribed was m 
fact essential and yet the women had not the right of access to 
the university m Germany They were allowed to take the Abitu 
nentenexamen, for which private institutions prepared them, but 
their admission to the university rested with the professor 

Economic necessity and the growing strength of the women’s 
movement at last brought the desired change New programs 
were issued in 1908, organizing the girls’ schools in two degrees 
the Lyceum, a ten class institution for gjrls from 6 to 16, and an 
Oberlyceum of three classes of varying types, one oFvvhiph might 
be a training department for teachers, another for home life But 
apart from these normal courses, opportunity was given to girls 
to follow from their 12th or 13th year courses similar to those ef 
the higher schools for boys The form generally preferred was that 
of the Realgymnasium At the same time a ministerial decree 
opened the German universities to women on the same terms as 

Elementary Schools — In no sphere of public activity did the' 
revolution of 1918 cause more far reaching changes in Germany 
than m that of education The ultimate aims which these innova- 
tions envisaged were clearly stated in the Weimar constitution, and 
led to a single system of national education It was recognized 
that this goal could only be reached by gradual steps and the re- 
sponsibility for educational administration was left with the fed- 
erated states The state ministries, however, had to observe the 
principles enunciated in the constitution and to conform to the 
federal laws enacted to secure the realization of the republic's 
ideals ^ 

The elementary school, which under the old regime was a class- 
school, became a national institution, serving all and used by all 
It had no rivals and private elementary schools were forbidden 
m those early years for which the common school exists The 
Emheitsschule, which the popular parties had demanded before 
World War I, became an accomplished fact, as far as the first 
four years of the course were concerned As a concession, reluc 
tantly granted, specially gifted children were allowed to complete 
the course in three years 

When the Grundschule (basic school) had been passed the child 
might be transferred to a secondary school, organized to lead on 
to the university, or he might go to the Mittelschule, if he wished 
to enter commerce or industry about the age of 16, or height 
remain at the elementary school, if he had to enter on employment 
at the earliest possible age 

New Types of Secondary Schools —After 1918 the interests 
of poor but gifted boys were well served Two new types of 
schools catered to their particular needs There was first the 
Deutsche Oberschule, in which, m harmony with the sentiment of 
the Weimar constitution, the emphasis was laid on the training of 
a national spint, and German history, literature and art were all 
studied from this national standpoint, though foreign languages 
were not excluded These schools renlaced, to a large extent, the 
old institutions wmeh pupal ed former elementary school pupils 
ioi admi«ion 10 the turning colleges for teachers of primary 
schools 

T he other new type w 1-, the Aujbauschule (“built-on” or supple- 
mental s< hool) Its place in the educational scheme resembled 
the high school 01 the United St ucs in that it only received pu- 
pils v ho h ’a completed the pnmarv -a hool course 

The Thud Reich and After— Under Adolf HiUe^the feraral 
organization ol the ('tinenurv and secondary systems was not 
changed radirillv, out the content o f education underwent a vast 
transform uiou to make it co.ifoi 11 with national socialist ideology 
\outh 1 iboui ennuis vc-c c-Uu'ishcd in which the educational 
kevnote was na lonihstic ana utilitarian Personnel of the schools 



was transformed, studies were wrested from their proper position 
as independent forms of truth and knowledge, and indoctrination 
permeated the whole educational system Wherever German in- 
fluence extended prior to and during World War II, anti-Semitism 
followed, resulting in the expulsion of Jewish teachers The tra 
ditional nine year course was reduced to eight, and potential nazi 
“leaders” were sent to Adolf Hitlerschulen The system intro 
duced during the Weimar republic which placed teacher prepara 
tion on a university basis was discarded and replaced by one which 
was to recruit candidates at the age of 14 from a new type of 
higher primary school (ftauptschule) and train them in small in 
stitutions for five years This represented a return to a system 
against which German teachers had been protesting for a century 

After World War II the German system again underwent a 
thorough overhauling in every Land, designed primarily to “de 
nazify” the curricula ajid the teaching personnel In soviet 
occupied eajt Germany, however, the system was naturally made 
to conform with Communist educational ideals (X ) 
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EDUCATION, THE UNITED STATES OFFICE OF, 

established by congress in 1867 as an independent department of 
the government, officially changed m 1869 to an office m the de 
partment of the interior, m 1939 transferred by executive order 
to the Federal Security agency, is the principal agency of the 
United States government for educational research, statistics, 
suaneys, investigations and demonstrations and for the promotion 
of the cause of education throughout the country It has no ad 
mimstrative authority over the various state systems of educa- 
tion although it exercises some administrative functions m the 
disbursement of financial grants-in-aid appropriated by congress 
for colleges of agnculture and mechanic arts and for vocational 
education of less than college grade in agricultural, homemaking, 
trade and industrial, and distributive business occupations in the 
states, territories and the District of Columbia The influence 
of the U S office of education upon school systems and school 
practices in the United States is chiefly brought about by pubhca 
tion of numerous monographs reporting results of statistical and 
other studies, by the convening of national and other conferences, 
andxl^ consultative services rendered by its professional staff and 
field agents 

Bibliography— Charles H Judd, “Research in the US Office of 
Education,” Staff Study 19, The Advisory Committee on Education 
(1939) , Lester M Wilson and I L Kandel, Introduction to the Study 
of American Education, ch 3 (1934) , Flank P Graves, The Ad- 
ministration of American Education (1932), Annual Reports of the 
*U S Commissioner of Education 

EDUCATIONAL ASSOCIATIONS Many educational 
and professional associations were formed after the middle of the 
19th century, these did much to co-ordinate methods of educa- 
tion* at>d to improvfe the professional standards of teachers 
UNITED STATES 

Educational associations to advance the status of the profession 
and improve educational practices were formed in the middle of 
the igth century under the leadership of such men as Horace 
Mann and Henry Barnard 

The federal government has no authority to reqmre standard 
courses of study, teacher training, management, methods or fi- 
rfSnce as m those countries where education is directed by the cen 
tral government , yet a U S system has grown up through the 
zeal of teachers who have overstepped state boundaries to join 
With their coworkers in conference and in educational investiga- 
tion The result has been that educational methods and standards, 
materials, processes and attitudes have become nearly uniform 


throughout the states and territories of the union, 

Educational organizations in the United States ait local, state 
and national in scope They may also be cfassified as general and 
special, according to their aims and pu^poJes * There is scarcely 
a county of the United States which has not its orgamzation and* 
every city has from one to several Each state and territor> is 
organized Local associations function in the solution of problems 
which concern their members in their local relationship Their 
programs vary widely, but professional improvement, teacher wel 
fare, social betterment and community service are common objec 
tives Most local associations are affiliated with the stlte associa 
tions 

The activities of state associations include conventions , pub 
lications, legislation, research, field service, pubhc relations, 
teacher welfare, membership promotion, and co operation with 
the national organization All state associations and Alaska, the 
District of Columbia, Hawaii and Puerto Rico are affiliated with 
the National Education association In this connection the states 
co operate in national projects, lend counsel on national policies 
assist in the enlistment of members of the national association, 
and send official delegates to the national conventions 
The most influential educational organization in the United 
States, the National Education association, was organized at 
Philadelphia, Pa , m 1857, under the name, The National Teach 
ers’ association The name was changed in 1870 W the National 
Educational association, and in 1907, by act of the U S congress, 
the new charter was adopted designating the organization as the 
National Education Association of the United States Its general 
purposes may be considered the objectives of many educational 
associations in America “The purpose and object of the incor 
poration shall be to elevate the character, to advance the interests 
of the profession of teaching and to promote the cause of educa 
tion in the United States ” It includes the National Council of 
Education and the following departments administrative women, 
adult education, art education, business education, classroom 
teachers, deans of women, educational research, •elementary 
school principals , exceptional children, garden education, health, 
physical education and recreation , higher education , home eco 
nomics , industrial arts, journalism directors, kindergarten 
primary education, lip reading, music educators, rural education, 
school administrators, science teachers, secondary school princi- 
pals, secondary teachers, social studies, speech teachers, super- 
vision and curriculum development, teachers colleges, visual 
instruction, vocational education Naw departments may be cre- 
ated and old ones discontinued or reorganized 
The representative assembly was created m 1921 In it state 
and local educational associations may be represented according 
to the number of their members who belong to the national body 
The representatives take part in business sessions and in estab- 
lishing the general policy Under this reorganization, the asso- 
ciation undertook to carry its influence and support to every 
teaser m the United States The membership was extended 
from 8,557 m r 9 l8 to more than 450,000 by the early 1950s 
The National Education association is concerned with pro- 
moting teacher welfare, through the estabhshment of retirement 
systems for teachers, the assurance of tenure of position, and in- 
creased salaries It stimulates beneficial legislation, research, and 
the general advancement of learning and culture It has spon- 
sored many forward movemenCS*in education and its publications, 
give wide distribution to advances m educational procedure It 
called the first World Conference on Education in San Francisco, 
Calif , in 1923, which resulted in the organization of the World 
Federation of Education associations 
There are many national organizations usually representing 
special interests The American Council on Education* supported 
by associations, universities, secondary schools, stote. and local 
school systems, promotes many phases of U S education through 
co operative action by institutions and it, undertakes activififs 
which will contribute to that end The Amencan Education fel- 
lowship, formerly known as the Progressive Education associa- 
tion, with a membership of about 9,000, publishes information 
about progressive educational principles and promotes expen- 
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mentation It encourages those who wish to intioduce new tech 
niques into "the schoqls The American Federation of Teachers, 
an affilnje of the American Federation of Labor, with about 
40,000 members, seek*. tojpromote the economic welfare of teach 
*ers and to protect academic freedom llie National Council of 
Teachers of English is one of the largest of the groups concerned 
with specific subjects Its studies, conventions and periodicals 
have been very influential The National Catholic Educational 
association, made up of educators in Catholic institutions, serves 
as a clearinghouse for the exchange of ideis and a means of pro 
moting cooperation among the members It seeks to safeguard 
and promote Catholic educational interests The American Asso 
ciation of University Professors is concerned with the problems 
of college professors, particularly tenure and academic freedom 
These associations stand as sponsors of the school as the foun 
datum of U S demacracj They believe in giving every child the 
opportunity to secure all the education he is capable of receiving 
and m making universal education a basic principle of the free 
institutions of the United Slates (W E Gs , X ) 


GREAT BRITAIN 


University teachers of Great Britain are represented by The 
Association of University Teacheis (founded 1919) which has an 
average membership of 1 850 and publishes The Universities Re 
view semiannually 

In the sphere of secondary education, there are the four major 
associations and the Head Masters conference The conference 
(founded 1869) ^limited to a maximum of 200 members chosen 
from among headmasters of public schools The list is revised 
periodically, regard being had to the measure of independence 
enjoyed by the school’s governing body and the headmaster, and 
to the number of resident undergraduates at Oxford and Cam- 
bridge who have been educated at the school The Association of 
Head Mistresses Incorporated (founded 1874) has as its object 
to support and protect the status of women teachers and to safe 
guard professional and educational interests The Incorporated 
Association of Head Masters (founded 1890) mainly represents 
the interests of publicly controlled secondary schools, like the As 
sociation of Head Mistresses, it has a wide influence on school 
administration , it issues a review terminally The Association of 
Assistant Mistresses Incorporated (founded 1884) promotes the 
discussion of educational questions, the improvement of profes- 
sional status, and the cause of education The Incorporated As 
sociation of Assistant Masters was founded m 1891 , its member 
ship is confined to masters in secondary and public schools It is 
organized m a central body with 7s branches Its objects are 
educational and professional It publishes a monthly journal, 
The 4 M A , and a yearbook, it has also issued many memoranda 
eai teaching methods 

Th’e four major secondary associations set up a joint committee 
in 1916 under the title of The Joint Committee of the Four Major 
Secondary Associations This committee, when united action is 
required, speaks with the authority arising from a combined mem- 
Bership of more than ao,ooo secondary school teachers 

Secondary teachers m Wales are mainly enrolled m one or an 
r' 0.3 f- , r ft ,rc o.i, 1 0 s ji‘ “'u' ! 0 

‘i* \\ f ! 1 ( a uv '■Cms'- > . ci lu 1 for i(<>v , .I hu 

V'.t"",, {|,1 £ |0 |J i | -jlj-, (> J/f 1 *^, 'if, ' ill ‘ I pj />, , 

* *0 oih»i a s 0 '.Mic s niiiitul' Viih , 1 t ij, i , , , 

'i* Aes i. 0 v Bre, m* jiv Si <>« t ( 1 a 1 *|i , 

in'", i'Mi p 0 plum or 011 1 *<-> l i 1 i Ll 1 

st'ools, and a* o. cil org 1. ln« *» ( i»-j x ,, 

.o’c' 'be Iriqc.iL* "c,i»o« vm-i itp « *■* »r t >- 
to Oil'd 0 proj iL*toi r , iis i^tul p >' c 1 1 Ji, 

Sr* 15 1 * 

There ac* three main associations connected with technical edu- 
re|ioa, The.Associatlon of Teacherg m Technical Institutions was 
rounded in $904 for the advancement of technical education and 
% safeguarding of professional interests It issues The Technical 
Journal monthly. The Association of Technical Institutions in- 
dudes representatives from techrqcal institutes in Great Britain 
There ia also an Association of Principals in Technical Institutions 


ASSOCIATIONS ' 

Associations on the administrative side are The Association of 
Education Committees, representing local education authorities, it 
publishes a weekly journal, Education, and organizes annually the 
North of England Education conference The County Councils’ 
association and the Association of Municipal Corporations also 
have education committees in constant relationship with the As 
sociation of Education Committees, and these bodies have con 
siderable influence with the board of education There is also an 
Association of Directors and Secretaries for Education 

The more important subject associations are The Classical as 
sociation ( The Classical Quarterly and The Classical Review ) , 
The English association (English) , The Geographical association 
( Geography ) , The Historical association ( History ) , The Mathe 
matical association (The Mathematical Gazette) , The Modern 
Language association (Modern Languages) , The Science Masters 
association (School Science Review) , and The National Society of 
Art Masters Other subject associations ajre The Art Tfeachers’ 
guild, the Educational Handwork association, the Music Teachers 
association and the Secondary Schoolmasters Physical Education r 
association The smaller groups have about 1,000 ^nembers nof- 
mally, and the larger, more than 5,000 

Bodies of a more general order include The British Association 
for Commercial and Industrial Education, The British Association 
for the Advancement of Science, into which was merged the Brit- 
ish Science guild (17 sections including educational science), The 
National Umon of Scientific Workers, The Parents National Edu 
cation union, and the Woikers Educational association The New 
Education fellowship, founded to promote progressive educational 
practices, became an international association with a number of 
blanches abroad It publishes the New Era in English, French 
and German 

Most of the above associations are affiliated with the Annual 
Conference of Educational Associations presided over by dis 
tinguished educationists and first held in 1913 The conference 
supplied a rallying place for teachers and administrators o*rull 
categories, and its comprehensive organization gives a free plat 
form for full discussion of educational questions from all points 
of view A full report of the papers and discussions is published 
yearly (G D D , X ) 

National Union of Teachers — The National Union of Teach- 
ers was constituted m 1870 Its principal objects are to associate 
and unite the teachers of England and Wales, to provide means 
for co operation and the expression of collective opinion upon 
matters affecting education and the teaching profession, and to 
secure the establishment of an efficient national system of edu 
cation It took an active part in forming plans for the reorgamza 
tion of education after World War II 

The controlling body of the umon is an annual conferorftfe of 
about 2,000 delegates, held at Easter, representing the local asso- 
ciations which, for the most part, are grouped together in 60 
county associations The executive consists of 36 members, 
directing a large official and clerical staff 

The headquarters of the union are situated at Hamilton house, 
Mabledon place, London Housed in the same building are two 
other bodies which are independently constituted and governed, 
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Successful efforts were made to establish contact and co- 
operation with teachers in other lands for educational progress 
and international good will, and the umon toecame affiliated with 
the World Federation of Education associations and the Interna- 
tional Federation of Teachers’ associations 
Working m co-Operation with the umon are the Educational 
Institute of Scotland, the t associations of teachers in secondary 



Educational psychology 

and technical schools the National Association ot Head Teachers 
and the National Federation ot C'hss Teachers The two latter 
organizations include a large nunaber of teachers in primary and 
central schools who are employed mainly in the puncipal urban 
centres of the country and are usually members of the union 
Both bodies hold annual conferences at which educational and 
professional policies are formulated generally in harmony with 
those proposed by the Nation il Union of Teachers Most of 
these bodies make provision to co operate with one another, and 
relations between ‘eachpr groups and local education authorities 
are on a aery friendly basis the change in attitude dating from 
the establishment of national committees to settle the question of 
scales of salaries for teachers (T W G \ ) 

EDUCATIONAL PSYCHOLOGY see Psychology 

EDUCATION IN ANIMALS concerns special influences 
which guide^or control learning Such influences may arise from 
ordinal experiences an the characteristic environment, from ex 
penences will _,lher animals, or through human guidance 

Education through ordinal v expenence is typified by the man 
tier in which jnany young vertebrate animals modify their inborn 
snapping responses to small moving objects At first the young 
chick pecks at both edible and inedible objects in motion but 
after certain ^inds of objects, e g , hairy caterpillars, have been 
rejected repeatedly in response to their harsh effect in the mouth, 
these may be avoided in advance while others of different visual 
appearance are snapped up 

Education through the activities of other animals may occur 
incidentally, or through individual relationships meriting the term 
“tuition ” Otten y oung mammals are weaned forcibly and thereby 
stimulated to acquire adult feeding habits, evidently more be 
cause physiological changes in the mother cause her to reject their 
advances than because she has a “teaching” attitude In birds, 
parental behaviour frequently influences the appearance of adult 
behaviour in the young, as when fledgling birds of prey are at first 
gman pieces of flesh and finally intact prey which they must 
handle independently, or when early flight is stimulated by pulling 
or forcing the young from the nest In the higher mammals, 
situations in which one individual directly stimulates and guides 
learning in another are not uncommon For example, a mother 
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monkey nnv release herself and back away fftifYn, her intmt 
thereby impelling it to follow independently, As another instance, 
in laboratory experiments one chimpanzee in a /joint rope-pulling 
test rearouses its lagging partner by "'means of an identifiable 
gesture a series of gentle taps with one hand It must be re ** 
membered th it an untrained animal profits only in a very general 
way from seeing another perform, unless the essentnl parts of 
the act have been learned previously An untrained dog which 
sees another open a door by twisting the knob with his paws is 
not thereby enabled to duplicate the act although vjfien tested « 
alone he may be more persistent in his attacks on the dooi and 
perhaps work more aiound the knob than would otherwise be 
the case 

Education through human guidance in its simplest form, the 
“conditioned response,” requires as basis i response which the 
animal makes at the outset to some definite excitatory stimulus 
Tor example, to teach a dog to he down on command one begins 
by using the hands gently to fores lying down, each time present 
ing the new stimulus (“lie down”) until after many repetitions 
the words alone are sufficient Similarly m circus training the 
basic responses (e g , sitting still) essential for complicated train 
mg are fixed to particular stimulus cues thiough a conditioned 
response procedure However, for highlv skilled acts a complex 
routine of special training is necessaiy a process injvhich appro 
pnate techniques are used to emphasize each step of the serial 
act and to exclude undesired acts This holds both for the train 
ing of domestic animals and for less ordinary processes such as 
educating elephants to dance or dogs to lead tl^e blind 

Obviously, the critical hmits of animal educability vary in 
different animal forms particularly in dependence upon the elab 
oration of cerebral cortex in the brain The cortex of a rodent 
such as the rat is inferior to that of a carnivore such as the dog, 
and the rat is found correspondingly inferior in learning complex 
tasks Furthermoie, brain operations reducing the amount of 
cerebral cortex lower the educability of given individuals Once 
the potentialities and capacities of the given anmrfU fdr new 
behaviour are known, established principles of learning may be 
utihzed to devise a suitable training program ( See Psychology, 
Comparative) (T C S) 
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